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Qiecc, or at the back of the fulding doors.
Vhew the cdges are fiished, the paper
13 to be cut into lengths, about § an isch
louger thag the height of the room; bLut
they must be cut so that the second wall
match the 6irst, and so on. There are
certain dots or marks oa the edges which
show where the match is, aod if the
fength required comes between these
dots, the portion down to the nest dot
nust be cut off after each length, which
will bring the match the same as where
it started in the first langth, Care
should Le taken to cut straight across,
and as many leagthst aay be cut as will
be sallicient for twe sides of the rovm.
Thesc are to be tuiued altogether the
plain side uppermost, and the first one
may be pasted. It the paper is thio
and common, 1t must be put on the wall
immediately ; but if of goud quality, it
is to Le left to soak for two or three
minutes, while for a stitt glazed or flock
paper, from tive to cight niinutes would
not be too much. The reason is, to give
time for both sides to Lecome cqually
damp, otherwise there is no certaioty
that the paper will stick. The lirst
Jength is to be pat up with the close-cut
edze close to the woodwork round the
window, Having brought the top to
mect the ceiling, see that tho length
hangs striaght, trying it if necessary by
a plumb-line, thea taking it by the lower
end, lift it away from the wall all but
about 3 joches at the top, then let it fuli,
and it will drop iuto its place without a
wrigkle, Now with a soft clean cloth
begin at the top aml press the paper
to the wall all down the centre to the
bottom, then beginping fromn the top
again, press it fium the ceatre to cach
side alterpately, regularly downwards.
1f this operation be properly doue, the
Jength will be perfectly close to the
wall and smooth in every part. It is
not to be pressed heavily ; but the cloth
being taken in the hand as a round Joose
lump, must be moved quickly over the
surface—dab—dab—dab—with a light
and clean touch, otherwise some of the
colours will be apt to smcar. Last of
all, mark with the end of the scissors
where the paper mects the skirtiag, cut

off all that is over, aud press the end
carefully into its place. D'rucced with
the secoud length in the same way,
bringing the close-cut edge to mect the
pattern of the finst one, and taking care
that no gapis left between. Neglect of
these precautions will convert a hand-
some paper into a sight that will bea
constant eyesore. Try the leogths fro-
quently with the plumb-line tw aveid
the chance of getting out.of upright,
and remember that the outside end of
the piece is always the top of the paper.
Puste is best made with old flour, water,
nod a little size or glue; alum is also
added to paste to make it spread more
freely without lesing any of its tevacity
or sticking quality ; it should pever bo
used while warm. The paste should be
rather thicker than ordinary gruel, and
laid on smoothly and equally, oot put-
ting too much, or it will squceze out at
the edges. Wlhere this takes place, it
must be removed with a clean damp
sponge: any accidental smears of paste
may be removed in this way, if taken
o lightly as soou as they aro made.
Decorative paper for covering the walls
of reoms is manufactured in pieces, which
arc 12 yards long and 20 inches wide,
Pavements.-——Asphalte pavements
made with Val de Travers compressed
asphalte ave Jaid as follows. A founda-
tion is formed of ccment or lime concrete,
varying from 6 inches to 9 inches in thick-
ness, according to the traflic. The mine-
ral rock in its patural state, and without
admizture with other ingredients, after
being broken inte small lumps is brought
to a state of di'y powder by subjecting it
to censiderable heat in revolving ovens®
it is then put into iron carts with closes
fitting covers, and brought on to the
works, taken out, laid over the surfice,
and whilst hot compressed with heated
irons into one homogeneous mass without
joints. The finished thickness varies from
2 to 2} inches, according to the traffic of
the place in which it is laid, aod it further
compresses and consolidates under the
traflic. Val de Travers liquid asphalie
is 1aid upon a concrete bed 6 inches thick,
the asphalte surfice being 1§ inch
thick. The rock is first ground to a fine
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powder, and being thea placed in caldrons,
from 5 to 7 per cent. of bitumen is added
to solvo it; heat being then applied, it
forms into a semi-fluid or mastic state,
and when in that condition about 60 per
cent. of grit or dry shiogle is added toit,
and after being thoroughly mized to-
gether, the compound 15 spread over the
concrete in one thickness. With Limmer
asphaite, & concrete foupdation 9 jnches
thick is firstformed, and the asphalte is
used in certain proportions by the judg-
ment of those dirccting the work ; it is
broken up and mixed with clean, grit or
sand of different sizes according to the

lace in which the pavement is to Le
.aid ; a small quantity of bitumen is then
added to the materials, which are placed
in caldrons on the spot, made liquid Ly
heat, nnd the compound is run over the
surface and smoothed with iroas to the
proper slopes apd curvatures. It is run
in two thickuesses, the lower stratum
being made with grit of alarger size than
that of the upper. The total thickness
of tho asphalte, when finished, is from
1% to 2 inches.

Barnett's Liquid Iron Asphalle can
be mado cither of natural or artificial
asphnlte, mixed with pulverized iron ore
or sesquioxide of iren and a small pro-
portion of mineral tar. The materials
are put into a caldron which is brought
on to the works, and are made ioto a
Jiquid stato by heat, run over the surface,
and smoothed in the same way as the
other liquid asphaltes mentioned ; the
thickness usually laid is nbout 2 inches.

Tur Pavement.—Made by mixiog with
fine Lreeze, or small coke, just enough of
thick refuse coal-tar to make it somewhat
sticky; put a thin layer on the smooth
and {mrdcne«l surface, on this spread a
couple of 1nches of metal, or pebbles, or
coarse gravel, then a thio Jayer of the
prepared breeze, covered Iighllg; with fine
gravel, and beat or press together. Itis
cheap, slightly elastic, and durable.

Concrete Pavements—1. The terraza
floors used in Italy at the present day are
made in the following manner:—1st coat;
a concrete copsisting of common lirme §,
sand and fine gravel §, laid 6 inches thick
and well beaten with wooden rammers;

after two days in that climate, it is suf-
ficiently dry for the next coat. 2od coat
a terraza, consisting of pounded brick or
tile 3, common lime %, sand 3, of the con-
sistency of mortar, laid 1} inch thick,
well beaten with a light flat rammer.
After twoor threedays it is hard enough
for the pest coat. 3rd coat; a similar
terraza, but with the grit of broken
stones instead of sand in it, Jaid on like a
coat of plaster with a trowel, After this
has been laid for one day, alayer of small

‘hard brokea stoncs 13 pressed into it;

these stones should be of some substaues
that will takea polish, and be of unitorm
size (they are passed through a gravd
screen) of about a walout« these being
afterwards rubbed to a smooth cven sure
face with some smooth hard stoae, form a
kind of mosaic-work ; the stoaes are fre-
queotly selected by colour, acd laid in the
third coat to a rough pattern. They
should be moisteoed with ol or water till
hard set. 2. Dig the carth out about
8 ioches, fill in with coarse gravel and
stooes, well rammed, and levelled about
5 inches.  Mix Portlacd cement to the
consistence of cream and pour over,
spreadiog 1t with a stiff broom; wnca
hard mix finer gravel with cement and
water, aod fill up to withuo § rach of
the surfacey when hard nux ¢lean sharp
sand and Portland cement, half-and-half,
with water to about the thickness of
mortar, and finish, slightly rouadiog. It
should not be walked on for a day or
two. Cement must be Portland, apa
fresh.

Lathing and Plastering.—The
plaster used for covering the walls of
buildings is a mortar composed of lime
er cement, ard sand, mized in various
proportions, generally with a Little hairor
some such material to give it elasticity.
It is Jaid en by hapd with a trowel in
several thicknesses of about } to } inch
cach, and either on the bare masonry wall
oron a special screen of lathing made for
it, to either of which it adheres by ea-
tering into and keyiag itself in the joiots
and openings, and by its adhesive quality.
With some variations in the materials
and mixing, it is used for exterior and
interior work and for ceilings. For the
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purpose of assistiog to keep the interior
of the rooms of a house dry, it is advan-
tageoas to employ lathing, which being
detached from the masonry of the walls
forms a lining, distinct in itself, and not
liable to the ellect of moisture which may
bein the walls. It isof the utmost impor-
taoce, in plasterers’ work, that the lime
should be most thoroughly slaked, or the
consequence will be blisters thrown out
upon the work after it 1s finished. Many
plasterers keep their stuffs a considerchle
period before they are wauated to be used
in the buildiag, by which the chance of
blistering is much lessened. Wheo a wall
1s to be plastered, it s called rendering
io other cases the first operation, as 1o
ceilings, partitions, &c., is
Lathing, nuling the laths to the joists,
quartcrs, or batteas. If the Jaths are of
oak, wrought-iron Bails must be used for
pailing them, but cast-iron 0ails may be
cmployed if the laths are of fir. The
lath is made in 3 or 4 foot leocths, and,
according toits thickress, is called single,
something lessthan a § of an inch thick,
lath and half; or double.  The first is the
thinnest and cheapest, the second is about
one-third thicker than the single lath, and
the double lath is twice the thickness.
When the plasterer luths ceilings, both
Jengths of [aths should be used, by which,
in pathng, he will hase the opportunity
of breaking the joints, which will not
only help 1n improviog the general key
(or plastering 1nsinuated behind the lath,
which spreads there Leyond the distance
that the laths are apart), but will
strecgthen the ceihicy generally, The
thiouest laths may be used 1 partitiocs,
, because in a vertical position the strain of
the plaster upon them is not so great§ but
for ceilings the strongest laths should bLe
employed. In lathiag, the cods of the
Jaths should oot be lapped upon each
other where they terminate upon a quar-
ter or batten, which is often done to save
a row of nails and the trouble of ¢utting
them, for such a practice icaves ooly a
1 of an inch for the thickness of the plas-
ter; and if the laths are very crooked,
which is frequently the case, sufficient
space will not be left to straighten the

plaster.

Laying.— After lathing, the mnest
operation is laying, commooly called
plastering. It 1s the first coat on laths,
when the plaster has two coats or set
work, and is pot scratched with the
seratcher, but the surface 13 roughed by
sweeping it with a broom. Oa brick-
work it 15 also the first coat, and is called
rendering. The mere laying or render-
ing is the most economical sort of plas-
teriog, aad does for iuferior rooms or
cottages. What is called pricking ups
the tirst coat of threc-coat work upon
laths. The material used for it is

Cuarse Stwf, beiog only the prepara.
tion for a more perfect kind of work.
Coarse stuff 15 made with chalk-lime pre-
pared as for common mortar, but alaked
with a quantity of water, afterwards
evaporated, mixed with s equal quan-
uty of clean, sharp sand and ox-hair, at
the rate of 1 1b. of Lair to 3 cub. feet of
stufl.  After the coat 13 Jaid onm, it s
scored in diagooal directions with a
seratcher (the cnd of a lath), to give
it & key or tic fur the coat that is to
follow 1t.

Lath liyed or plastered and set is only
two-coat work, as mentioned under lays
ing, the setting being the gauge or mix-
ture of putty acd plaster, or, in common
work, of

Fene Stuf, with which, whea very dry,
a little sand is used.  Fine stuff is a mor-
tar made of fine white lime excecdingly
well slaked with water, or rather formed
iote a paste 1o water 1o make the slaking
complete: for some purposes a sma.l
quautity of hair is nused up with it.
Fine stuff very carefully prepared, and so
complctely tacerated as to be held in so-
lution in water, which is allowed to eva-
porate il it is of sullicient consistence for
workiog, is called putty, plasterers’ putty,

Setting may be either a sccond coat
upon laying or rendering, or a third coat
upon_fleating, which will be hereafter de-
scribed.  The term fimshing is applied
to the third coat when of stucco, but set-
ting for paper. The sctting isspread witr
thesmoothing trowel, which the workman
uses with his right haod, while in his left
he uses a large Hat-formed brush of hog’s
bristles.  As he lays ou the putty or set
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with the trowel, he draws the brush, full
of water, backwards and forwards over its
surface, thus produciog a tolerably fair
faco fur the work.

Floating.—Work which consists of three
coats is called floated : it takes its name
from an ipstrument called a float, which
is an implement or rule moved in every
direction ou the plaster while it is soft,
for giving a perfectly planosurface to the
sccond coat of work. Floats are of three
sorts: the hand float, which is a short
rulo that a man by himself may use; the
quirk float, which is used on orin angles;
and the Derby, which ts of such a Jength
as to require two meo to use it.

Plaster, flout and set is the term for
threo coats of plasteron laths,  The first
ot pricking-up coat is of coarse stufl’ put
oo with & trowel to form a key behind the
laths, and about § or 3 inch thick on the
laths ¢ while it is 8till moist it isscratched
or scored all over with the end of a lath
1 parallel lives 3 or 4 inches apart, the
scorings being made as deep ns possible
without exposing the laths; the rougher
the cdges ave the better, as the object is
to produce a good key for the pext coat.
When the pricking-up coat is sutliciently
dry not to yield to pressurc in the slightest
degree, the second cont or floating 1s put
oo, The floatiug is of five stufl with a
little hair mixed with it; ledges or mar-
gins, 6 or B inches wide, nnd extending
across the whole width of a ceiling or
height of a wall, are mado at the angles
and at iotervals of about 4 fect apart
throughout : these must bo ade per-
fectly iu one plane with each other with
tho help of straight-edges. These ledges
ave techaically called sereeds. They form
gauges for the rest of the work, and when
they are a little set the spaces between
them ave filled up tlush, for which a Derby
float or a Jong straight-cdge is used. The
screcds on ceilings ought ta be levelled,
and thosc on the walls plumbed. When
tho floating is sufficiently sct it is swept
with a birch broom for the third coat or

.setting. The third, or sctting coat, should
be of plasteress' putty if the ceiling or
wall is to be whitened or coloured. Ifit
is to be papered, the third coat should be
of fine stutl, with a little hair w jt, If

it is to be painted, the tkird coat should
Lo of bastard stucco trowelled.

Dasturd stucco is of three coats, the
first is roughing in or rendering, the
second is floating, as in trowelled stucco ;
but the finishing coat contains a small
quantity of hair behind the sand. This
work is not hand-floated, and the trowele
ling is done with less labour than what is
termed trowelled stueco,

T'raceiled stucco, which is the best sort
of plastering for the reception of paint, is

‘formed on a tloated coat of work, and such

floating should be as dry as passible before
the stucco is applied. la the last proccss,
the plasterer uses the hand float, which
is made of a piece of half-inch deal, about
9 iachies lonz and 3 inches wide, plaped
smooth, with its Jower cdges a little
rounded off, and having a handle on the
upper surfice. The ground to be stuccoed
being made as smooth as possitle, the
stucco is spread upom it to the estent
of 4 or 5 feet square, and moistening it
coativually with a brush as he proceeds,
the workman trowels its surface with the
float, altcrmately sprinkling and rubbiog
the faco of the stucco, till the whole 1s
reduced to o fine even surfuce.  Thus, by
small pertions at a tine, he proceeds titl
the whole is completed. The water ap-
phied to it has the eflect of bardening the
tace of the stucco, which, when finished,
becomes as smooth as glass.

Ceilings ave set in two different ways;
that is the best wherein the setting coat
is composed of plaster and putty, com-
moply called gauge. Common ceilingsare
formed with plaster without hair, as in
the Aniskiog coat for walls set for paper

Pugging is plaster laid on boards, fitted
in Letween the joists of the floor to pre=
vent the passage of sound between two
stories, and is esecuted with coarse stuff,
In the country, for the interior coating
of dwellings and outbuildings, a species of
plastering is used called rougheast. It is
cheaper than stuceo or Parker’s cement,
and therefore suitable to such purposes,
In the process of executing it, the wall is
first pricked up with a coat of lime and
hair, on which, when tolerably well set,
a second coat is laid on of the same ma-
terials as the first, both as smooth as pos-
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sible. As fast as the workman finishes
this surface, another fullows him with o
pailful of the rougheast, with which he
bespatters the new plastering, so that the
whole dries together. The roughcast is
a compositicn of small gravel, finely
washed, to free it from all earthy parti-
cles, and mixed with pure litoe and water
.0 a-state of semi-tiuid consistency. Itis
throwan from the pul upon the wall, with
a woodea float, about 5 or 6 jaches Jong,
and as many wide, formed of 4-inck
deal, aud fitted with o round deal handle.
With this tool the plasterer throws oo the
rougheast with his right hawnd, while ia
his luft he holds a common whitewashors®
brushdipped in the rougucast, with which
e brushes and colours the mortarand the
roughcast already spread, to mive then,
when finished, a uniform colour aad ap-
Jearance.

Builders® Waterproof Ilas-
tic Cement.—1. 5 parts niver sand;
5, ground stooe hime; 10, red-lead, 1
powder. 2. 10, sand ; 5, powdered whit-
175 1, pewdered red-lead. 3. 100, sand ;
25, plaster of Pans; 10, red-lead; 5,
yellow ockre, all in powder. Each of
these ¢oeuts must be wized with boiled
otl,

Concrete for Foundations. —
& parts gravel aud sand to 1 part fresh-
burned stoue lune, ground to powder,
without slakiog, and measured dry.
Well turn and shovel together, with
suilicient water to alack the lime into
the state of very thick mortar. Chips
and small picces of stoae way be added
with advantage.

CoscieTE Fon MasoNrv.—1. Screered
aand, 9 parts by measure; olaked Line, 7
forge ashes, 1; puzzolama, 1. 2. 1,
slaked hme; 1, sea sand; 3, furnace
ashes.

CoxcreTE FOR Brickwonk.—Slaked
lime, 7 parts by mcasure; sond, 12

parts, .

Hydraulic Mortars.—1.2§ parts
burat clay; 1 part blue hias lune, pul-
verized and ground together between
rollers. Use immediately 2. 2 parts
fresh stone lime; 3, wood ashes, mized
as for common mortar, but must lic uatil
coll and be beaten several times before

beiog used, 3. 4 parts blue Jias lime.
6, viver sand ; 1, puzzolana ; 1, calcined
ironstonc. ‘
Buwpens’ Montan.—1. 8 parts Ly
measure of good sharp sand to 2 parts
grey stoue lime, mixed with water, or 2
of sand to 1 chalk lime. Sharp road
scrapings may be used 1nstead of saud;
and where taken from roads kept in
order with flnt or gravel, form a very
good mortar. 2. 1 part grey stone
lime to 3 river-sand coarse mortar. 3.
1, stooe limo; 4, conrse gravelly sand.
4. L, lune; 2, riversand ; 1, Llacksmiths’

ashes, 5. 1, hme; 2, sand; 1, rough
ground coke. .
Composition for Picture

Framos.—~1. To make compo orna-
imeots for picture frames: Boil 7 1bs, of
the best glue 1o 7 half-pints of water,
melt 3 lbs. of whito resin in 3 piots
of raw liusced oil; when tho ingre-
dients are well botled put them into a
large vessel and simmer them for hall
au hour, stirring the misture and taking
cave that it does wot boil over. When
this is doge, pour the misture1ntoa large
quastity of whiting, previously rolled
and sifted very tioe, mix it to the cou-
sistence of dough, and it is ready for use.
2. Dissolve 1 lb. of glue in I gall. of
water; iu agother kettle boil together
2 lbs of resia, 1 gill of Venice turpentine,
and 1 piut of hinsecd oil ; tix altogether
io oue kettle, aud contioue to boil and
stir them together till the water has
evaporated from the other ingredients;
then add figely-pulverized whitiag till
the mass is brought to the consistence
of soft putty, This composition will be
hard when cold, but Leinz warmed, it
may be moulded to avy xhapo by carved
stamps or priots, asd the moulded
figures will soun Lecume dry aod hard,’'
and will rctaio their shape aod form
pennagently.

Firework Making.—The three
prime materials of the art of pyrotechny
are pitre, sulphur, aod charcoal, along
with filings of iron, steel, copper, zinc,
sod resin, camphor, lycopodium, &e.
Gunpowder is used either in grain, half
crushed or finely giound, for different
purposes, The longer the jron filings,
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the brighter red and white sparks they
give; those baing preferred which are
made with a coarse file and quite free from
rust.  Steel filings and cast-iron borings
cootain carbon, and afford a very brilliant
fire, with wavy radiations, Copper
filings give a grecnish tint to flame; those
of zinc, n fine blue colour; the sulphurct
of antimony gives 4 less greenish bLlue
thaa zine, but with much smoke ; amber
affords a yellow fire as well as colophony
aod common salt, Lbut the Jast must be
very dry.  Lampblack produces a very
red colour with guopowder, and a pink
with nitre in cxcess, It werves for
making golden showers. The ycllow
sand, or glistening mica, communicates
to fireworks golden vadiations. Verdigris
imparts a pale greco; sulphate of copper
and sal ammouniac, a palmetree green.
Camphor yiclds a very white flume and
aromatic fumes, which mask the bad
smcll of other substances.  Benzoin and
storax nre used also on account of their
agrecable odour.  Lycopelium  burns
with a roso colour aud n magnificcot
fliune.

Ivon tools must never be wsed in
making fiveworks of any kind, as they
aro liable to throw out sparks when
striking ngainst a hard stony substarce,
sesides which the sulphur used would
.njure the iron.  Brass tools may be
used, but copper tools are preferable.

Rockrrs.—Ot all fireworks, rockets
are among the most noble and cfiective,
The ingredients for these, the apparatus
employed, and the detul of the manu-
facture of them may be considered the
foundation of all fireworks, and to make
thera well involves the same pninaples,
nud requires the same caution, as in
makisg all others,

Size of Lockets.—The size of rochets
15 indicated by ounces or pounds; thus
we say, nn cight-ounce rocket, a pound
rocket, and 50 on; by this expression it
is not meant that the rochets weigh so
much as their name indicates, but that
the bore or cavity will just suffer a
leaden bullet of that weight to pass
down them. For ezample, a pound
rocket will admit a leaden bullet that
waghs a paund.  Rockets may be made

of any size from 1 oz, up to 50 or more
pounds,

Kocket Cases or Cartridjes.— Thess
may be made of aoy kind of stitl thick
paper, either cartridge paper or what is
cqually geod aud much cheaper, vawmely,
common bag-cap paper. To roll up the
cases you must have a smooth reund
ruler, or, as 1t 1s called, a former, exactly
the size of the cavity of the rocket, and
10 or 12 times as loog. Then lay a
sheet of the paper upon a slab of slate,
maible, or glass, and paste 4 or 5 in.
along the end of it, leaving the rest of
the sheet of paper without paste; thea
roll it smoothly over the torner, dry
cod first, until che whole is rolled up,
when of course the paste will stick and
a thin case be formed.  Keep rolling it
alotg the slab with the hauds, in the
tame way as a tolling-pin 15 used, for
two or three mimutes, until the various
folds of the paper sct close and tight to
cach othery then put on another sheet
in the same way, and 20 on, till the ease
1 thick enough, This is knowa by tho
measurement across it. 1€ the former
without the case mcasures five parts,
when the case s upon it they nust
measure together cight partss  That is,
the paper must be rolled oo till it forms
a case, the thickness of the sules of
which are a tritle more than ouc-third
of the thickness of the furmer. The
Jenzth of the 1ocket case, and conse-
queatly the width thit the sheets of
brown paper ave to be cut before pasting,
varies with the size of the rockets; i
small rockcts the lenzth of the case may
be six times the dumcter, in larger
rochets four or five times is sullicicnt,
When the case has proceeded thus far,
it is to Le choked while vet damp, that
is, to be ceutracted in diameter near oue
end, and for this purpose a simple con-
trivance is requisite, called a choking
cord, and also the furmer is made with
a hole drilled at oue end, and a secood
joint made to fit ot by means of a
wire projecting at ocue end of it, and
which fits into the hole of the former,
Fig. 10. To choke the case, draw the
former partly out, until you can see
about 1 inch of the 1nner cavity of the
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case, then put on the second joint (the
wire of which fits into the hole of the
former), and puss this oo until its cod is

Mo, 10, Fia. 11,
‘__;
L 3
about 3 ao ioch within the case,

Jeaving a space of about 4 an inch
between the two juiats occupied by the
wire alonc. Then goicy to an apparatus
similar to that shown i Fig. 11, turo
tho cord occe roucd the cuse where the
cavity is, put the fout upou the treadle,
which tightees the cord and squeezes
the {upcr case at the point required, acd
that it may squeeze it equally and pestly
on all sides the case should be held to
the hands and moved up aud down upen
the cord until the operator sees that it
is suflicieatly and properly compressed.
Let it be observed that althouph the
choking apparatus used by the firework
tnaher s tepreseoted and above alluded
to, yet to the amateur it is by no means
peeessary.  What will do quite as well
is & thin cord fa.teped at ove end to a
staple 1o the wall, and by the other tied
vound the waist of the operatory as he
may lean back, of course the cord would
l tightcoed, and the desired purpose
 accomplished.  When the case is suthe
ciently comptessed it 1s to be tied with
two or three turns of stroug striog.
The case is pow complete, escept that
the part of it where 1t 1s cheked s
perhaps ratber rough asd uneven insido;
this must be compressed dowu, for much
of the effect of the rocket will depend
upon the perfect regularity ou this part,
as it is through the hole left by the wire
in the middle of the choke that the fire
15 afterwards to 1ssue. To compress this
part properly a moula is vecessary.

The Rocket Mould is represented in
Fig. 12. It consists of a solid foot of
wood ; upon the centre of this stands a
short cylinder about & an inch high, and
exactly of the size of the mould, to be
Placed over it, as afterwards described ;

Fic. 12, Fia.13.
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teambibiremesen.

? —
this short cylioder has a shoulder above,
acd terminates in o round top. Out of
the middle of the top 1s a taperiog thick
brass wire, projecting some inches up-
wards, as i3 seen in Fig. 13, The wholes
»0 arranged, that when ove of the newly-
made cases is put upon the wire and
forced down, the wire tills up the choke-
hole, the vound top fits into the small
parts of the case below the choke, the
shoulder of the cylinder bears tho eci1-
treme end of the case, and the short cy-
Linder agrees in size with the outsides of
the case.  There fits over this (case and
all) a stroog wooden or mictal tube; so
that it is scen that there is no cavity
anywhere, except the inside of the tocket
e, and ¢ven in this a thick wire runs
up to nearly the top of that part of the
case where the composition 1s rammed,
or gearly 4 of the whole case from

the choke upwards. The wire
above cotivoed i3 called the F10. 14
yiercer.  All rockets must be .

placed 10 the mould to be filled,
as well as to smooth and ccosoli-
date the part choked. With the
mould are used rammers, Fig. 14,
formed of hard weodd, ot the shape
of a popgun-stick ; these rammers
Leiog rather less thae the dia-
meter of the cavity, and having a
hole bored up their centre, iu order to
adunt the piercer. It is evident that
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there must be o complete mould, piercer,
sod one or more rammers for cvery size
rocket, But to proceed with the string;
put it in the monld and the rammer
down into it, and give this, the latter, a
blow or two with umullet, whichdriving
it dowa while yet damp with the paste,
will render tho whole compact and
smooth 3 and the case being taken out
may be placed in an oven, or near the fire,
todry. If it is desired to ormament it
in any way or cover it with white paper,
this must be done before chokivg. -

Charging Ilockets.—Tho pext process
after dryiog the case is to charge them
with the requisite composition. Put the
cases in the mould with the piercer in it
and put coough composition in to fill
about 1 iuch of the case; then, taking
the rammer, ram it down with three or
four strong blows with a mallet, Then
put in the same quantity of composition
again apd ram that dowan in the same
manner, and s0 on till the case is filled
to the top of the piercer nnd oue diameter
above it. Then separate some of the
central folds of the paper which it has
been observed is not parted, and turn
them down upon the composition, ram-
ming them down hard upoa it, or, what
will do as well, put in a picce of paper
as wadding. When this is rammed down,
and firm, bore with a brass bradawl three
or four holes through it. These holes
serve to make the requisite commubnica.
tion between two partsof the rocket. Or,
haviag charged the case, take some
comtmon potters® clay in dry powder, and
ram It down hard upon the top of the
composition, then bore a hole through
it about 2, of an inch diameter, which
will allow of the necessary conpection
between the rammed composition and
the stars in the head or pot of the
rocket.

Priming Rockets.—The rocket is now
supposed to bo closed at one end. It
onry requires to bo primed at the other
cad, and that it will be observed {s the
end which was choked, which is still
open, and which has a hole passing up it
which the piercer occupied, To primeit
fill up the hole with looss gunpowder
male into a stiff paste with very weak

gum water, and paste a piece of touch-
paper over it.

Locket Pot or Head.—The rocket being
thea charged, the head or pot roust be
fixed. The pot is & paper case made upon
a woodeo former turned cylindrical, about
4 inches in length, and a shade larger in
diameter than the exterior of the rocket
casc. Take some thick browa paper and
cut it in strips large enough to go twice
round the former, pastc aod roll as far
"he case, then pinch oce end, nnd a cylio-
der of paper will be thus made which
should fit oicely over the clay cnd of the
rocket. Thero should now be fized upon
the pinched end a conical cap, madeupon
a former of like snape, VFig. 15. Tlas cap
by .cleavicg the air assists
the rocket in rising into it.

loading  Jockets. — The
loadipg the pots with stars
isall that now remnains to be
doae to complete the rocket,
A }-1b. rocket should
carry about 1 oz. of stars.
Weigh out the proper quane
tity of stars and mix them
with meal powder, 6 parts, to fine char-
coal 1 part, fill up thoe pot and glue it
securely over the clay or upper end of
the rocket case.

Rocket Sticks.—Nest fusten the stick
to the rocket by two strings, as scen 1n
any of the figures 16 to 19.—The sticks

Li6. 15,

Fig. 16, Iie. 11, Fio 18,

being previously prepared of proper
length and size, as follows:—The smaller
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ones are easily and best made of these
laths called by bricklayers doable laths,

Fia. 19

Firo.20.

oo e e g2

and the larger ones pantile Jaths; but
any slip of deal will anstver the purpose.
2-1b, rockets require sticks @ fect 4 inches
loog, 1 inch squave at top, and rather
more than § inch square at Lottom. 1-lb.
rocket sticks are ¥ feet 2 inches loog,
3 inch square at top and § inch at bottom.
8-0z. rocket sticks are 6 fect 2 inches
loog, § inch square at top,and § inch at
bottom. 4-oz. rocket sticks are 5 fect
3 inches long, 4 inch by 4 inch ot top, and
1 inch square at bottom. 2-0z. rocket
sticks are 5 feet 1 inch long, ¥ inch by
#1inch at top, % inch at bottom. 1-oz.
vocket sticks 3 feet 6 inches loog, nad so
on for other various sizes. The weight
and the Jength of the stick must be such,
as that whep tied oo, the rocket shall
balance on the finger, at a point about
1 1nch from the part choked.

Rocker ComposiTions. — The  bril-
liancy of the rocket depepds upon the
composition in the cases, and great care
is required in the mixture of the iogre-
dicats, which should be well dried acd
carefully sifted through a hair sieve be-
fore mixing. For a3-ib. rocket, to 12 oz.
of saltpetre add 6 of charcoal and 4 of
sulphur; or for signal rockets the pro-
portions are, saltpetre, 4 lbe. ; dogwood
charcoal, 1 1b. 12 oz, ; sublimed salphur,
11b. Powder separately,and mix with

the hand or & wooden spoon. Saltpetre
increases the rapudity of the fire, whilst
sulphur retards it, and the charcoal emits
those volumes of sparks which form the
rolden train of an asceading rocket.
Rockets are primed with mealed powder
and spirits of wine.

PyROTECINIO AND ROCKET STARS.—
The stars that are used as decorations to
the different species of fireworks aro of
various kiods, sizes, and shapes, accond-
ing to the purpose for which they are
intended,

The ordinary rocket stars, which are
calied “brilliant” or “Lright,” are mads
in small cubes. Their composition is
moistened with gum water, aod while
moist flattened to the thickness required,
It is then scored or cut across with a
kuife, and nllowed to dry. When dry
it can be easily Lrokea up finto cubes at
the places where it was divided by the
kaife. Tailed stars are also made in
the same way and of the same size,

Roman-candle stars are small cylinders
of composition made of a size propor-
tioned to that of the case out of which
they ave to be throwa,

Coloured rocket stars aro made by
driviog the coloured composition, slightly
moistened, into small cases, which go
under the name of pill-box cases. If the
star is to consist of one colour only,
these pill-boxes are open at both ends,
and o picce of quick-match is placed
between the composition and the inside
of the pill-box, nod allowed to project
about 4 an inch beyond cach ecod of
it.  When fired, these stars burn at
both ccds at the same time, and so pro-
duce a great amount of fire in proportion
to their size,

If it is required to make stars cone
sistiog of more than coe colour (in which
case theyare called “chacgeable stars*)
the pill-boxes are left open at one end
only. The composition is thus prevented
from burning at more than ooe of its
surfaces at a time. These stars geoerally
contain two colours; the pill-boxes are
balf-flled with one coloured composition
and the remaining space filled with
another. These changeable stars burn
mauch Jooger than the others, and there-
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fore produco a more beautiful effect;
but Leing larger they require to be used
i larger rockets, the & lb. size Leing
the smallest that is adapted for this
purpose.

There 1s avnotner and exceedingly
beautiful decoration for rocket-heads
which 18 called golden raia, This is by no
meaus a difficult thing to make. Seme
small paper cases are made, about 2 inches
long and of the size of goosequills; these
are filled with a sparkling composition
nud primed with wetted  gunpowder.
They are placed, mouth dowawards, in
the head of the rocket, and arranged in
such a manner that they may all bLe
ignited. At the bursting of the rocket
they will describe a serics of beautifu]
ringlets of sparklng fire.

Common DBrilliunt Stars.—Nitre, 16
parta; sulphur, 8; sulphurct of anti-
movy, 43 meal-powder, 3. let all
tho ingredients be in as fine a powder
as possible; and, having caretully
weighed out the quantitics, mix them
thoroughly.  Next, take some weak
gum water made by dissolviog 2 oz. of
gumearabic in a piot of warin water.
Spread the star composition upoa a picco
ot ziuc plate or slate, and add to it a
little of the gum water at a time, takiog
care to stir tne composition about well
il all the moisture is cqually diffused.
It is pot necessary that this composition
should Lo made wet, but only somethiog
like Lyown sugar in wmoistuess, so that
it will biud well when pressed together.
When this is sufliciently doae, 101l or
rrcss the composition into a flat shape
ike a thick paocake, and make it as
square as possible.  Its thickness should
Le about § of an inch. Take a blunt
koife spatuls, aod with it score the
cemposition across both ways, so that
it ds divided inte a pumber of little
cubes.

Tailed Stars.— These stars arc not
mwoistened with plain gum water, but
with a mixture of gum water sud liaseed
oil. The gum water should Le of the
strength given above, and should be
made quite hot by placing the bottle
which contaius it fu a jug of boiling
water.  When it is sutliciently hot, to

every 8 oz. of gum water add 1 oz.
of linseed oil. Shake the Lottle till
these are thoroughly mixed and no ol
can be secn. Use the moistening fluid,
while hot, in the same manner as directed
above for brilliant stars. The following
is the composition for tailed stars:—
Nitre, 16 parts; meal-powder, 12; anti-
mony (sulphurct), 8 ; finc charcoal, 44 ;
sulphur, 4.

Colourcd Stars.~These require con-
siderable care in their preparatioa, the
beauty of their performance depending
entirely upon the uniform fincness, the
intimate union, and the dryness of their
iogredients, The various preparations
which enter icto thrir composition should
always be kept ready for use 1o fine dry
powder, preserved i well-corked or
stoppered bottles.  The pull-boxes for
coloured stars are made in the following
mavuer i—P'rocuie 8 picce of straight
iron rod, 12 icches lovg, and from # to
4 an inch in sizes the usual size fur this
former is about Iy of au inch. Now
cut some cartridge paper ante strips
about 8 iuches wide, and from 9 to 10
inches long; paste these strps all over,
aud roll them round the iroa rod closcly
and neatly.  Whea this is done, remove
the case thus formed from the rod
without tearing or byeakiog it, and set
it aside to dry. When dry it wiil be
very hard and stiff. 1t can then be cut,
by means of a very sharp kuife, ioto
Dittle lengths of & aainch cach. These
lengths are the opea pill-boxes, into
which composition 1s to be rammed
for coloured rocket stars. In order to
accomplish the filliog of these cases with
the least amount ot troubld, procure a
piece of stick, of n convenient length, and
of such a size round that it will pass
csily into the pill-boxes, and with a
short groove cut in the side, sutficient to
allow it to pass the quick-match without
injunog it. Nezxt take a small piece of
quick-match, about 14 inch long, and
pass it through the pll-box in such a
maonser that it may project beyoad each
eod about 4 en inch. The compoesition
pressed with the stick into these boxes is
always siightly woistened ; and by this
tueans. when once dry, will bot be liable
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to be shaken out again. The fluid em-
ploged for moistening these coloured
zompositions is a solution of shellac in
methylated spirit of wine. Care must
be taken not to make these compositions
wel. A very slight moistening iy suffi-
cient to make them bind well when
pressed ioto their cases.

Crimson Sturs.—1. Chlorate of potash,
24 parts; pitrate of strontia, 32 ¢ ealome),
12 sulphur, U; shellac 1o fine powder,
G; sulphide of copper, 2 ¢ fine charcoa', 2.
<. Chlorate of potash, 12 parts; nitiate
of strontia, 20; sulphur, 11; charcoal,
2 antimony, 2; m.astie, 1. 3. Nitrate
of strontia, 72} sulphur, 20; gunpowder,
6; coal-dust, 2.

Rosewcoloured Stars.—Chlorate of pot-
ash, 20 parts; carbonate of strontia, 8
calomel, 10; shellac, 2; sulphur, 3;
fine charcoal, 1. The advantage of this
composition is that it is not at all liable
tosutler from dampn winter.  The cu-
Lonate of strontia 1s a salt not absorbeut
of moisture like the nitrate, and is, more-
over, always to be had in a state of fine
powder,

Green Stars.—1. Chlorate of potash,
20 parts; vitrate of baryta, 405 calomel,
10; sulphur, 8; shellae, 3; fise char-
coal, 1; fused velphide of copper, 1.
2. Nitrate of baryta, 42 parts; realgar, 2
sulphur, 8; lampblack, 1. 3. Chlorate
of potash, 28 parts; oitrate of baryta, 12
sulphur, 15; mastic, 1.

Pale Rose~olourcd Stars.—Nitrate of
strontia, 8 parts; chlorate of potash, 43
sulphur, 33 sulphuret of aotimoay, 2.
Take especial care that the pitrate of
strontia used in this formula is very
dry.

’Palc Green Stars.—Nitrate of baryta,
16 parts; chlorate of potash, 85 sulphuy,
G; aotimony, 3.

Yellow Stars.—1. Chlorate of potash,
20 parts; bicarbooate of soda, 105 sul-
phur, ; mastic, 1. 2. Chlorate of pot-
ash, 30; dned soda, 125 sulphur, 8,

Golden Yeilow Stars.—Chlorate of pot-
ash, 20 parts; nitrate of baryta, 303
oxalate of soda, 15 sulphur, 8; shellac, 4.
If it is thought advisable to give the
stars made from this formula a tailed
sppearance, add one part of fine chatvoal.

The compositiou is to be moistened with
the shellac solution. The stars furim a
beautitul contrast with these of an in-
teose blue.

Blue Stars—1. Chlorate of potash, 8
parts; sulphide of copper, 43 Chertier's
copper, 5; sulphur, 4. 2. Chlorate of
potash, 12 parts; Chertier's copper, 63
sulphur, 4 ; calomel, 1. 3. Chlorate of
potash, 16 parts; Chertier’s copper, 12
calomel, 8; stearine, 2; sulphur, 2;
shellac, 1. This gives a most intenss
blue. 4, Chlorate of potash, 20 parts;
carbonate of copper, 145 sulphur, 123
mastic, 1. 5. Nitre, 12 partz 5 sulphuret
ofantimony, 2; sulphur, 4 ; limpblack, 2,
All these compositions should be moist-
eoed with gum water, aud in No, 3 the
stearine cmployed must be in fine powder,

Violet Stars.—Chlornte of potash, 4
parts ; nitrate of strontia, 4 ; sulphur, 63
carbonate of copper, 1; calomel, 1; mas«
tic, 1.

Waite Stars. — Saltpetre, 9 parts
sulphur, 3; antimoony, 2.

1o rnerant Cunnriir's CorPER.—
Take any quantity of common sulphate of
copper, or blue vitriol, and dissolve it in
as littlo water as possible ; then take an
cqual quantity by weight of chlorate of
potash and also dissolve it in as little
water as will hold it in solution. Mix
these two solutions, and boil them gently
over a clear fire until the moisture is
nearly evaporated ; then dry the green
precipitate that remains by a gentle heat.
When dry treat it with stroog liquor
ammenix till it changes to a deep bLlue
colour; then let it dry very gradually
in a warm place. If this operation be
properly performed yeu will have a fine,
very light blue powder, which is Cher-
tier's copper.

To PREPARE NITRATE OF STRONTIA.—
Procure a common eartheoware pipkin,
or a glazed iron frymng-paa of u con-
venicat size. Iato this place nitrate of
strootia in rough crystals. 1 or 2 lbs,
will Le sufiicient to prepare at a time,
Place the vessel on a clear fire, bot 42
pot mihe it too het. Now toil, or rather
stew, the crystals in their own water of
crystallization. The heat will soon cause
them to run into a thick pulpy mass,

E
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When in this state, they must be con-
stantly stirred, or upon the evaporation
of the moisture they will reassume a
crystallive form. Continue then to stir
it with a stick or flat piece of wood until
the moisture is driveu off by the heat,
ond the salt remaios iL the condition of
8 white dry sand. No strontia can be
used for coloured stars or fires unpre-
?arc«l, and this operation is proper also
or the preparation of the nitrate of
baryta.

GoLbeN Raix. — Golden rains are
made fa the following mauper :—1'rocure
a picce of Lrass rod, the diameter of which
15 ¥ of an inoch, or rather less. The
length of the former may Le from 6 to
8 iuches, Cut thin Lrown paper iuto
short strips, about 2 inches wide, and
long enough, whea wrapped round the
former, to make a case whose external
diameter should be § of an inch, or rather
more. The former should have a small
cup-shaped hollow cut in oue of its cnds,
into which the paper may be turned, to
form a closed cud to the cases. Paste
the strips of paper all over, and also rub
somu paste oo the former 3 theo voll the
paper routd the former, nud dizw it out
50 as to leave its cupped cod § of an inch
inside one of the cads of the case.  Pinch
in the paper that projects beyond the
former, and drive it down with atap upou
the pasting slab, s0 that the twisted enld
is pressed iuto the cup of the former. By
this means a neat acd sccure cod is ob-
tained for the cases, which may be dipped
afterwards ioto wyrm size or glue. Ifa
little red-lead is mixed with this size, it
will solidify much more rapudly.  This
dipping the cdds of the cases into size
should not bo dope until they are dry
from the paste. For filling the casesn
tin funnel is vsed that will exactly fit
into the mouth of golden-rain cases. The
composition employed for filling the cases
is the following:—1. Meal - powder, 6
parts; nitre, 1; five charcoal, 2. 2.
meal-powder, 8 parts; fine charcoal, 3.
3. Saltpetre, 11b.; meal-powder, 4 oz.;
sulphur, .4 oz.; brass dust, 1 oz.; saw-
dust, 2} oz.; glass dust, 6 drs, When
tho case is charged, the funnel mast be

vemoved, and the space that was occu-

pied by its pozzle filled with gunpowder
or meal-powder moistcaed with gum
water, This will prevent the composi-
tion from Leing shaken out of the cases
and at the same time forms the best
method of priming them. Take care that
this paste is pressed well into the mouth
of the cases, and fills them.

Suleer Ruain. — 1. Saltpetre, 4 oz.;
sulphur, mealed powder, and antimoony,
each 20z.; sal prunclla, 3 0z. 2, Salt-
petee, 8 oz.; sulphur, 2 oz.; charcoal,
4 0z. 3. 8altpetre, 1 L. antimony, 6 0z2.;
sulphur, 4 oz, 4. Saltpetre, 4 oz.;
sulphur, 1 oz.; powder, 2 oz.; stcel
dust, § oz. Used in similar cases and
treated in the same way as golden rain,

Portrireks. — The portfires used for
firing rockets nud fireworks are gene-
-ally tnade jn the following manner i—
Tne former for this purpose should Le of
brass, and net less than § of an iuch io
diameter, aod the wire for filling them
not less than of an ionch, Dortfire
cases are usually made very thio, Lut
prepared in pigcisely the same maancr
as that deseribed for golden raivs, and
are also primed in the same way, The
following are the compmsitions usually
employed for portfires. 1. Nitre, 6 parts;
sulphur, 2; meal-powder, 1. 2. Salt-
petre, 21bs.; sulphur, 3lbs,; antimony,
1 Jb. 3. Saltpetre, 34 lbs.; sulphur,
24 lbs.; meal-powder, 1 1b.; antimoay,
4 1b.; glass dust, 4oz, 3 Lrass dust, 1 oz,

LloMaN Casptis—Ilo the mapufice
ture of these fireworks the fullowing im-
portant poiuts must be observed, uamely,
to have a compostion to bure in the inter-
vils Letween the stars, which will throw
a jet of fire umformly good throughout, *
to have stars of tolerably rapad combus-
tion, otherwise they will not Le ignited
befure they are blowu into the air, and
to have the charges of powder for blow-
ing the stars regulated to a great nicety.
The former for the cases must be 3 of
au inch iu diameter, acd 18 ioches long.
The eases require rather a large amount
of paper and imperial Loard for their
manufacture, tut otherwise they are
wmade similar to rocket cases.

Roman-candle Stars, — The brilliant
stars may be made of the same composi-
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tion as that givee for rocket stars of that
kiod. If, however, a whiter star 1s re-
quired, use the following:—Nitre, 48
parts; sulphur, 10 regulus of antimony,
8; realgar, 63 red-lead, 4; shellac, L.
Yellow Roman-candle stars may be inade
from the same formula as that giveo for
vellow-rocket stars, Greeno Roman~catdle
stars may be made from the fuinwlas
given for rocket stars; but there is alvo
‘another formula, which produces a rather
decper tiot, but is hardly rapid enorgh
in combustiou for rocket stars. It is the
following :—Nitrate of baryta, 40 parts;
chlorate of potash, 20; calomel, 125
sulphur 125 rine shellae, 43 fine chaa-
coal, 1. The formul~s for crimsoa, rose,
blue, asd purple Romao-candle stars
are the same as given for rocket stars.
ln order to make the stars, moisten the
compositions very slightly, ‘The mould
in which these stars are shaped i a
brass tube, Fig. 21, of a mze proportiooed
to tke size of the Roman-
cindle case, and is gene-
1ally sbout (& of an inch
smaller in-1ts inaer dia-
meter than the case.  The
drift with which the com-
Position  is  pressed into
the tule, is made of box-
wood or metal, anl fits
easily into the tubular
maull. At one of its ends
there 35 a wire pont. lace
tl.¢ end having the point in
the mould as far as it will
go. It will leave a space
at the end of the mould un-
occupted by thedrift. Press
this empty end of the tube
into the slight!y-moistencd composition
until it is tilled by it, so that the drift,
being driven down upon the composition,
will compress it ioto a firm cytindrical
mass, into the centre of which the wire
point projects. When the star is thus
formed in the mould the drift must Le
withdrawn, reversed, its Joog plain end
inserted, and the star pushed out. The
object of making the star hollow is that
it may dry and harden perfectly in its
centre, nnd also for the priming of the

g, 21,

star, which is effccted by placinga little

piece of quick-match into the hole in
the star, and allow it to project about
1 of an inch above. DBy this mecans cven
slowly-combustible stars ave ignited, anl
almost every chance of failure is avoided.
This priming, however, should not Le
done until the stars are to be put into
the cases—at all events, till they are per-
fectly dry.

Composition for Noman Candles.—1.
Nitre, 18 parts; sulphur, 63 fioe char-
coal, 7; meal-powder, 4. 2. Nitre, 16
parts; meal-powder, 8; fine chavcoal,
63 sulphur, 6. 3. Nitre, 16 parts;
meal-powder, 113 sulphur, 63 anti-
mony, 4. The neat thing is to fill the
cse.  Before filking it introduce a little
clay tothe bottom ot the case, thus form-
ing a better and firtner bottom. This
being doce properly, put iu a little coarse
powder, and over this a small piece of
paper, to preveat the composition mising
with the powder; then ram down as
much composition as will fill the case
oue-sisth of 1ts height ; over this put a
small piece of paper covering about two-
thirds of the diameter, then a hittle corn
powder, and upen that a ball, observing
that the ball »s rather smaller than the
diameter of the case.  Over this first ball
more of the composition must be put and
rammed lightly down to prevent break-
inz the ball, till the case is onc-third
full ; then a picee of paper, a little pow-
der, and then another Lall as Lefore, till
the case is filled with balls and composi-
tion, taking care to place composition
above the hizhest Lall.  When the case
is thus filled, cap it with touchpaper by
pasting it round the orifice, aud a little
primivg of puwder being added the work
ts complete.

Totvcurarcr, — Obtain  some tlno
blue paper—uoot so thin as tissue pajer,
but thisoer than the ordinary blue paper
used by storekeepers ; brush or sponge
this over with or dip it icte a weak
solution of saltpetre, and whea well
saturated  dry for wse. Touchpaper
should be cut into slips, placed ouce round
the mouth of the firework, and twisted
into a poiat,

Quick-matci.—Make a thick pasto
of guopowder and hot water, with g

E2
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imall quantity of gum u it. Take
about four strands ot cotton, euch as is
sold in balls and used for nuaking the
wicks of lamps, steep this 1 the solu-
tion of mitre used for making touch-
paper, and wnog it as dry as possible;
then rub it well 1o the guapowder paste
till it is thoroughly covered with it.
One cnd of the cotton may be passed
through a small funnel, whose tnouth is
not more than 3 of an inch in width.
By this mcans, if the whole lensth of
the cotton is drawn through it, the
superfluous paste will be removed, aul
the mateh will be of n nice 10und
form. Hang it out of doors on a dry
day, and when it is nearly Jdry coil ot
upan o tray or paper, an:d dust it over
with meal-powder.  In winter it wili
not Lo suilicicntly dry for use under n
week.  When thoroughly dry it should
be stiff and hard, and the Jess it is Lent
or doubled the better. To use this match
for connecting the mouths of diflerent
fireworks, or clothing them as it is
termed, make some long paper tubes
round o wire former which has a dia-
meter of not less than ¢ of an inch.
These pipes ave threaded on the mateh,
and have a picce cut away at their side
wherever theyare inserted inta the mouth
of a case, in order that the match may
be laid baro and convey its fire to the
priming of the cases.

GURBIS AND JUTS OF DRILLIANT,
Cinisese, AND ComyoN Futrs.—These
aro certanly among the most beautiful
and cffective pieces to be met with in
the whole range of pyrotechny. They
have one great advantaze—that there i3
no limit to the modes of combination or
arrangement in which these picces may
bo eftectively employed. By means of
them any such things as the fullowing
can be made :—Fountains of any size or
design, cascades, brilliant suns, either
fixed or revolving, bouquets of Chinese
fire, spread eagle, trees of silver tlowers,
aud a thuusasd other devices, Their com-
nositions, to produce the desired effect,
must bo made as shortly as possible
before it is intended to fire them, as iron
and steel filings are a pricaipal ingredient
i their composition. Maay attenpts

this,

have been made to sccure these metallie
ingredicnts from corrosion. A coatiog
of any kind is tolerably certain either to
rob the spark which each particle of
metal should produce of its brilliancy,
or to reader the composition during
combustion very smoky, agd so impur
the intended etlect.  The most successful
plan is the following :—A weak solution
of asphalte in paphtha is made, and the
filings or borings nre stirred about in
When it 15 thought that they are’
thoroughly covered with it, the solution
is pourcd off, and the filings spread out
upon paper to dry. Dut still the best
way is to prepare the compositions as
short a time ns postible Lefure they are
to be fired. The cases should Le made
like rocket cases, and chohed while wet,
only it must be remembered that their
aperture may be almost choked up,
because when it has been reopened by
the poiot over which they are loaded, it
must not be more than ¢ of the interior
diameter of the case in size.

Ked Chinese Fire.—1. Meal-powder,
1G parts; nitre, 16; sulphur, 4; chure
coal, 4; irun Lorings, 14. 2. Meal-
powder, 16 parts; sulphur, 3; charcoal,
J; iron borings, 7. 3. Meal-powder, 8
parts; vitre, 16 sulphur, 3; charcoal, 3;
iron Loriugs, 8. 4. Meal-powder, 16
parts; nitre, 8; sulphur, 4 charcoal, 3;
1on borings, 7.

Wihite Chinese Fire.—1. Meal-powder,
16 parts; nitre, 65 sulphur, 33 iron
Lorings, 10. 2. Meal-powder, 16 parts;
nitre, 45 sulphur, 2; iron boriags, 6.
3. Meal-powder, 1ﬁ]nrt> iron boriug‘i, o.
For fillisg the cases wipples of various
sizes are employed, made preferably of
metal. The case must now be pressed
over the poict of the nipple, Fig. 22,
and by this means its aperture will
be made of the proper
size. It will be found
very couvenpient  to
have a rning of iron
fized ioto your block,
through which the case
must be passed, which
will steady it and keep
it io a perpendicular position while being
filled. Now drive in the composition,

Frc. 22,
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a ladleful at a time, and after putting
ia each ladleful, give the drift twelve
Llows with the mallet. Fill the cases
till there remains a space of 2 inches
only ugoccupied at the cad. Juto this
end put a guo charge agd a half of
guapowder.  Then with a bradawl se-
parate one or two of the iuper folds
of the paper of the case, and turn
these down on the top of the powder.
For filling i the ends of the cases:—
Mclt an an carthen papkin a mizture of
2 parts of common resiu wod 1 of was.
This may Le poured iuto the cads of the
cases upon the paper that has been
turoed down. It will harden in o few
minutes, agd will be fovad to cmsure
a good report tiom the powder. To
prime these cases :—This is an operation
yequiring some care, although it may Le
performed 1n a very simple mavner.  If
the poiat of the mpple is vot too Joug,
all that is needed 15 to press ioto the
wouth of the case some meal-powder
prste but if a cavity has been left in
the composition, this must be ftilled up
befure priming, or the case will iuevitably
burst. It is ao escellent plan to take
for the first ladletul, mot any of the
cowmpositions for Chivese fue, but a
ladleful of some slower fire coutaining
po iron Lorings, such as a mixture cou-
sisting of witre, 6 parts; sulphur, 1;
charcoal, 1. These gerbes or jets are
exhilated, whea finished, by buing at-
tached to stroog fiames of wood or
metal, arranged 1o such a manaer as the
exhibitor may wish, to produce aay
desired effect.  The mouths of the cases
are connected Ly means of leaders or
" quick-match,

Drilliant Firc.—The cases employed
for brilliant fire veed not be so large as
those employed for Chitese fire, but
observe the same rules in fillng these
cases. 1, Meal-puwder, 4 parts; bright
steel filings, 1. 2. Meal-powder, 16 parts;
nitre, 83 sulphur, 3; fine charcoal, 35
Lright steel filings, 10.  Neither of these
compositions shoull on any account be
mized before their preparation is abso-
lutely necessary, fur their whole beauty
depends upon the brizhtoess of the
filings at the time of firing.

Common and Sparkling Fires.— 1.
Mcal - powder, 4 parts; charceal, 1,
2. Meal-powder, 16 parts nitre, 8
sulphuy, 43 charcoal, 4. 3. Meal-pow-
der, 16 parts; very fine glass dust, 5.
4. Meal-powder, 8 parts; very finely
powdered porcelain, 3. These fires can
be arranged very elfectively as stars,
suns, &c. For instapce, provide a civcular
disk of hard wood, 6 inches in diameter,
and 1 joch thick, Nail to this five
spohes of wood at equal distances from
one¢ another, aud 15 iuches long., Nail
also to the back of the ceatral disk a
strip of wood about 2 fect long, 2 inches
wide, and § of au inch thick. DBy
means ot this you cau screw the whole
picce convenicutly to your firing post,
On each of the five spokes tie a case of
Lualliant five, reported at its end, and
connect the mouths of these with quicke-
watch,

Lascrs.—Lances are used 1n making
up devices, such as numes, mottocs,
wreaths, aud s0 oa. They consist ot
small cases, generally made about
of aa toch in diameter, that is, vouu
a picce of glass or brass rod or tube of
that size; tubes are always Lest for
these small formers,  The cases are
about 2 or 2} suches longz, with one cud
pinched or turned in. Two 10unds of
thin demy or double-crown white paper,
pasted, wall give suthcient thickoess an.l
substance for the case. The cases, when
dry, are to Lo filled with cither of the
fullowing compositions 1n the same way
as golden rain:—

Compositions for Lances. White—1.
Nitre, 16 parts; sulphur, 8; meal-
powder, 6, 2. Nitre, I6 parts; sulphur,
4; wmeal-powder, 6. 3. Nitre, 12 parts;
sulphur, 4; sulphide of antimouny, 3.
4. Nitre, 72 parts; sulphur, 18 regulus
of autimoay, 33; vealgar, 15 shellac, 1.
. Nitre, 946 parts; sulphur, 24 ; regulus
of aatimony, 48; realgar, 63 shellag, 1.
These for the most part give a bluish
white flame, and whea employed in casee
of the size mentioned above, burn slowly,
aud will last as long as this specics o
firework is required to Jast.

Yeilow.—1. Chlor. of potash, 72 parts;
ozal. soda, G0 ; stearne, G; sulphur, 6.
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2. Chlor, pot., 40 parts; oxal. soda, 16
shellac, 8; stearine, 0.

Green.—1. Chior. pot., 60 parts;
pitr. baryta, 41; calomel, 49 ; powdered
sugar, 30; shellac, 1. 2, Chlor, pot.,
63 parts; pitr. baryta, 50; calomel, 50
sugar, 32 shellac, 1,

Linerald Green.—1, Chlorate of bary-
ta, 18 parts; culomel, 7; very fine
shellue, 8. 2. Chlorate of Laryta, 24
parts; stearine, 35 very fine sugar, 1.

ALied Lances.—1. Chlor. pot., 13 parts;
nitr. strontia, 10; calomel, 8 shellac, 34
dextrine, 15 Chertier’s copper, 1. 2,
Chlor, pot., 12 parts; nitr. strontia, 125
calomel, G5 shellac, 4 5 Chertier’s copper,
1; fine charcoal, 1,

Lose-colvured  Lances.— Chlorate  of
potash, 24 parts; sulphur, 2; steariae, 33
oxulate of stroutin, 4,  This compoaition
will remain good tor any length of time.

Biue Lances.—1. Chlorate of potash,

2 parts; Chertier’s vopper, U 3 sulphur,
43 calomel, 1. 2, Chlorate of potash,
42 parte; Chertier’s copper, 123 cilo-
mel, 405 sugur, 25, 3. Chlosate of pot-
ashy 6 parts; Chertier's copper, 15 ca-
lomel, 53 sugar, 4,

Fiolet.~Chlorate of potash, 26 parts;
calomel, 24; cubunate stroutia, 43
Chertier’s copper, 37 sugar, 14,

Litac.—Chlorate of potash, 12 parts ;
prepared chalk, 4; sulphur, 3; calomel,
U35 sulphide of copper, 10, Sugar for
pyvotechnic compositions must be kept
u ¢closely-corked or stoppered Lottle. It
should Le reduced to powder in n very
diy mortar, and then sifted through very
fine mushu,

7o exhibit lances procure a Loard of
sullicient size for the design, or muke
a wouden framework of the shape that
is required. Sketch the design upon
one side of the board, or, larger than o
boapd will allow, make a plain rough
tfratnework deacribiog the letters. When
this is doue, decide upon the distanee at
which to place the linces one from au-
other. This distance 1s generally about
2 inches, but no exact rule can be lud
down, tor much depends upon the kind
of desigy, and upon its size. Upon the
outlines of the sketch make little pencil

circles wherever 1t 15 10tended to faace o

lauce; and, as far as it is possible, ar-
range that the lances shall be equidistant
ove from another. Now with a centre-
bit, or, what is better, a pio-bir, Lore 2
hole nbout a 1 of avn inch deep where
the cncles are peacilled,  These holes
nust bLe of such a size that the closed
cnds of the lances will fit easily ioto
them.  Get either some glue or some of
the mixture of size and 1ed-lead, anld
when it i3 liquid, dip iute it the closed
‘end of cach ot the Lwces. Euough of the
mizture will adhere to the lances to
allow of their Leing sccured fivmly 1o the
holes that have been bored.  In a very
short time all will be had aod dry, and
you will then have aseries of lances pro-
Jecting at right angles with your board
or framework, cach having its mouth
primed, and all Leing the same length.
The only thing that remains now to be
dove is to cluthe these primed mouths
with quick-match.  This s Ly no means
duthicult, but requires a cest:ivn amount
of patience.  lake a lenzth of imateh -
its case, and, haviug exposed one cud of
the black match itselr, put a small pis
through it into the pimnng of one of the
lances.  This will faster it down, and at
thesame time wiil easure igaition. Then
lead the quick-match on to the peat
lance, cutting awiy with scissors a picce
of the under side of its case, to allow the
match in passming to touch its priming.
I'ut & pin through the match intoe the
priming of this lance also, and s0 on tiil
ullare clothed. 16 more of the csing of
the match has beea cut away than is ne-
cessary, it will be well to paste small
strips of paper wherever this has haje
peocd, as auy exposure ot the black match’
will endanzer the picee, resdering it
Liable to ignitiou trom the asparks of
other fireworks,

Cotoveep Lignrs.—Their preparticn
is esceediogly simple. They me geae-
rally made in two sizes ouly; these are
the 2-0z. and the le-oz, sizes. The
cases are made of cartridge or fools-
cap paper, and are about 2 jnches loog
for the 2-0z. size and 12 inch for the
1-0z. size. Used-up copy-books fur-
nisn excellent paper for making these
coloured-light eases,  Three or four
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rouads of the paper will give ample
thickness for the case. The paper should
Le pasted all the way along the strips.
When the cases are thoroughly dry, ram
into the bottom of them some dry pow-
dered clay ; this will make a close cod,
and will also furnish an iscombustible
part by which the case may be tied or
fastened to its place.

White Lights for Decoration, — 1.
Nitre, 4 parts; sulphur, 1; sulphide of
antimony, 1. 2. Nitie, 4 parts; sul.
phur, 1; meal-powder, 1. These will
give the ordinary blush light, and com-
positions made trom them will remain
goud for any lecgth of tume,

Yello:x Liphts may be made from the
formulas given under the head of Lances.

Green Laghts—Nitrate of Laryta, 80
parts; chlorate of potash, 32; sulphbur,.
245 calomel, 16; five charcoul, 3;
shellac, 2,

Leed Laghts.—1. Cilorate of potash,
32 parts; mtrate of stroutia, 485 calo-
mel, 20 shellag, 125 Chattier's copper,
45 hice ckateoal, 1. 20 Chlorate ot pot-
ash, 84 pats; oitrate of stroatia, $0;
calemel, 015 dextrice, 225 skellag, 185
Chertier's copper, 4. :

Purple.~1. Chlorate of potash, 2
parts; Chertier’s copper, 285 calomel,
13; shellae, 8§ steanne, 1, 2. Chlorate
of pctash, 40 parts; calomel, 28; Cher-
tiet’s copper, 28; destrine, 105 steatine,
3. 3. Chlorate of petash, 26 parts;
Chertier’s  copper, 24; calomel, 14;
shellac, 7.

TotruiLLons. — The toutbillon is a
species of firework very jugeaiously con-
{rived to represeat a spual columo of
fire. Its peifcrmance is of skort dura-
tion, but while 1t lasts 1t produces a
very striking cffect. A tourbillon couo-
vists of a stout case filled with a stroog
sparkling composition, and ciosed very
aghtly at both ends. o this case are
bored four heles, at which the fite 1s to
find vent.  Two of these holes are made
uoderneath the case; from the:e the tire
issues in o downward direction, and gives
the piece the power of ascending per-
pendicularly, The outer two holes are
made in opposite sides of the case ncar
cach end; the fire issuing from these

causes the cases to revolve in a horizontal
directton while it is ascending. The
cascs are made as for rockets, sad should
be about 8 inches in length, and § of an
inch in their Lore. Their external dia-
meter will be found to be about 1}
nch,

Plain  Tourbillons,— Nitre, 8 parts;
meal-powder, 16; sulphur, 4; char-
coal, 4.

Brilliant Tourbillons. — Meal-powder,
16 parts; nitre, 8; sulphur, 3 to 4;
fine charcoal, 3; stecl fihogs, 6. Tour-
Lillon cases are tilled by means of an appa-
ratus which consists of' a block of wood,
Figs. ¢3, 24, provided
with a settle, n, oo which
one ¢nd of the tourbillon
case is placed, and over
which the composition is
rammed.  There is o
wooden mould for enclos-
ing the case and sup-
porting it tightly and firmly while the
operation of ramming 18 being performed.
This mould Q, @, Fig. 24, consists of a
hullow cyhinder of wood pierced through-
out, and of such a size
in its bore as will jast
admit the tourbillon
case. The mould isdf- 0435
vided longitudioally ia
hulves,aod these halves
are kept together by

Fio. 23.

Fie. 24

meaps of iron rings, Slept 9 A
0000, which cocircle
the whole, PPisapin N

to pwss through cylin-

der and settle to con-

rect them. In order to

ill the cases, squecze one cnd of one of
thero over the projecting pieca at the
top of the settle.  Fit on the two
halves of the cylindrical mould, drive
down the iroo rings until they are tight,
and put in the pin which secures the
cylioder to the block acd settle. First
put iuto the tourbillon case as much
clay as will, whea rammed very hard,
occupy & of an ioch in the leogth of
the case. The scttle projects into the
case about 4 of an ioch, and thus § an
inch at each end of the case is left for the
purpose of ensuring a very firmo ending,
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which cannot be Llown out by the com-
bustion of the composition. When the
clay has been rammed in as tightly as
possible, drive in the composition,
a ladleful at a time, as uniformly
as possible, until ouly & an inch at the
upper end of the caso is uboccupied
Ly it. Into this vacant spacc drive the
eame quantity of clay that was put into
the lower end, and be sure that it is
rammed in very firmly. When this is
done, open your penknife, and lay its
Liade on the table, back downwards and
edgo upwards. Place the filled tour-
Villon case across the cdge of the kaife,
and find the exact central point at which
it balanceson it, aud mark that point by
makiog a hole there with a small Lrad-
awl., Now, having found the ceotre of
its Lalance, mext mark the places at
which the holes are to be made, and by
far thoe Lest way is to use a shape made
of zlnc or tin, such as is shown Fig. 26,
This piece of sheet metal, when bent into
the form of a trough of such a size as to
fit tightly round the tourbillon case, will
give the true position of the holes. lo
using it put the filled tourbillon cse into
it, and makeo pencil narks through the
holes that correspond to those drawn
in the Fig. 26, ndd you will then have
got over tho entire difliculty. In the
middle of the scalo is onc small hole.
This holo is to come exactly over the
mark made with the bradawl at the
balancing polat, and if this be done all
the rest must come vight. laving
thus marked the position of the holes,
tho nest thing is to bore them, This
is best cllected by means of o Lradaw]
driven by a mallet, the tourbillon during
the operation being laid upon a small
. block of wood, M,

©, P with n groove cut
Inityasm, Fig 25,
The holes should
Le as pearly as
Jossible 4§ of an
inch ia size. It
is casier to drive
the bradawl with
a mallet than to
work it in with the hand, It must not
ke driven in farther than necessary, the

object being mcrely to make a clear
bole through. 1f a bleck is 2 inches
square or rather more it will be quite
largo euough. The Llock will Le found
very uscful afterwards.  The two ex-
treme holes, which are on opposite sides
of the case, arce made at the ends of the
composition ; the fire issuing from theso
gives the tourbillon a horizontal revo-
lution round is ccotre of balance. The
two joner holes, which are on the uader
tide of the case, should be the same
distance from one another that they are
from the extreme holes; the fire issuing
from these gives the tourlallon its as-
cending power. We have now to connect
all these holes with cuick-match, io order
that the compesition may take fire at
all the four points simultancously ; acd
r-unlcss this is attended to with care, it
will not ooly cause the tourbillon to
tire irrecularly, but entirely destroy its
cflect,  Begio at one of the under holes,
thoese mavked F in Fig. 26, nul proess
isto it the eod of a pivce of uncised
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quick-match, takiog care that the match
reaches the composition. Then carre
the match on to the pearest side hole,
and press it jato it. Carry on the quick-
match over the upper side of the tour-
Lillog to the side hole at the other end
of the case, and press it in there; and,
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lastly, carry it on to the remaining under
hole, and press it into it, Huviug com-
pleted this operation, cut some strips of
thin paper, about 1 in. wide, paste them
well over, and cover the quick-match
with them, holes and all. A very little
practice will enable one to adapt this
pasted paper very peatly. The tour-
billon, it now ignited, will be sure to go
somewhere, but in order to regulate its
flight we must adjust a stick toat, which
shall hase the ciect of keeping its unaver
side downwards, and so of compelling it
to move upwards perpendicularly. ‘This
stick is usually made of heech, 8 iaches
long, about § inch thick, aud of a curved
shape, in the manacr repvesented at 11
in Fig. 26. Theve is a small hole in their
centye through which a flat-headed nwil
isdriven into the tourbilloa at its balauce
joiut. The stick must, of course, lie at
right angles with the case io the manner
represented at 1B, Fig, 23, s a very
good plag te put a drop or two of glue

FiG. 29,
e
] Pyd

R

Fic, 29,

at the poivt where the stick touches the
case, as it will thea be preveated fiom
shifting its positicn. In driving the
nail through the stick into the tourbilloy,
make use of the block represented at M,
having previowsly cut at the bottomn of
its rounded gronve another small groove
diagonally, so that when the tourbillou is
Iying upside down in the large grouve, for
the purpose of haviog the pail driven iuto
it, the quick-match that exteads across it
may lic in the smaller groove, and may
not be injured by being crushed, as would
otherwise be the case. The nails used
should be about § of an ioch lonz, and
should have a smooth, flat head. To fire
the tourbillor, place it stick dowawards
on n level board, and see that it spios
easily and frecly on the head of the nail.

Then with a portfire burn through tne
quick-match in the middle oo the upper
side. The tourbillon will make n few
revolutions oo the board Lefore it bogins
to rise.

Nieference to Figs. 24 to 29.—M, block
to receive the tourbillon while it is being
bored, i, groove in it to receive the
quick-match. N, block, with settle (n)
over which tourbillops are rammed,
QQQQ, wooden cvhuder to cnclose
tourbillon case. QO OO, 1ron rings to
tizhten cylinder. PP, pin to pass
through cylinder and scttle to connect
them. R, tourbillen complete, with
stick attached. S, revolving cradle from
which tourbilloas are fired. ss, iron
spike, with tubular top, in which the
cradle revolves,

Duawixg-rooyn Firnwonss.— Lijit-
ening Puper,—Diy 1000 graius of pure
nitre at o inoderate heat, place it in a
dry retort, pour oo 1t 10 drachms by mea-
sure of strong sulpburic acid, and distil
votil 6 drachms of nitvic acid have passed
over into the yecaver.  Dry some thin
utsized paper, such as filter paper, and
weigh out 60 gruas of it. Mix 5 mea-
sured drachms of the pitric acid with an
cqual volume of strong sulphuric acid in
a small glass vessel; allow the mixture
to cool ; immerse the paper, pressing it
dewn with a glass rod, cover the vessel
with a glass plate, aod set it aside for
15 or 20 mioutes. Lift the paper out
with a glass rod, throw it into a bucket
of water, and wash it thoroughly in
a stream of water till it no longer tastes
acid or reddens blue htmus paper, Dry
it by cxposure to the air, or at a very
geatle hLeat,

Japancse Malches. — Lampllack, 5;
sulphur, 115 guapowder trem 26 to 3V
P parts, this last proportion varying with
the quality of the powder. Griod very
fine, aod make the wmwaterial ioto a
paste with alcohol; form it ivto dice
about } of au such square, with a kuife
orspatula let them dry rather gradually
ou a warm mantelpicce, Dot too mear
a fire. When dry, fix one of the little
squares iuto a small cleft made at the
eod of a lavender stalk, or, what 1s
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Letter, tho solid straw-like material of
which housemaids’ carpet-Lrooms are
made. Light the material at a candle,
lold the stem downward. After the
first Llaziag off, a Lall of moltea lava
will form, from which the curious corus-
cations will soon appear.

Quick-yMaTcH.—Quick-match is made
of cotton Jamp-wick thread, soaked for
an hour or two i & nixture of gua-
{:uwdcr, 1§ 1b, and gum water, made

y dissolving £ oz. of gum-arabic in 14
pint of water, into which the guapowder
shoulld be beaten ups till dissolved.  The
cotton may be 3, 4, or more strands in
thickvess, and should be wound ofl out
of the mixture, passed through a fuunel
pipe to make it even, aud diied ou a
frame, It wust be cnclosed in paper
tubes fur use, ns it will not Lura with
the necessary rapidity it not covered.

Another method is Ly couting lamp-
cotten as thickly as possible with meal-
powder, rendered adhesive by misture
of thick gum-arabic, aud covered Ly two
strips of paper wound vound it spirally,
one over the other in opposite duce-
tivns, the outer ouo being pasted to the
inger,

I'ig; BALLOONS, — The material for
making a small ballooa should Le a tine,
thin, close-textured tissue paper. Jlaving
determined that the balloou shall con-
sist of a apecific number of gores, or
scctions, say S4 or 16, a pattern for
cutting them by should be made of
pasteboand, or somo tolurably hard sub-
stance. Supposo the entire height of the
balloon, without its appendages, is to Le
3 feet, and the number of gores 32, an
elegant shape will be gut by making the
pattern 1inch wide at one end, 3 inches at
the other,aud 8 inches at its broadest part,
which should be at one-third of its leagth,
if the Lalloon is intended to have a pear~
like figure.  Varaish the gores with the
ondinary boiled oil, avd haog them up
singly on lines till pexfectly dry, They
are pext to bo put together, which may
be done with gum water or clean thin
aste,  After pasting or gummiog about
snn inch of one of tho gores, lay the edge
of ancther about midway across the part

pasted, and thec double over about § of

an inch of it, dabbing it lightly from end
to end with a clean cloth, to ensure its
holding sccurely. Two of the gores
beiug thus united, upite two others in
hke manaer, aod so on, until, if there
were 32 gores in all, the number ir
reduced to 16. Ja hke manper pro
cced till the cumber is eight, then four,
apd then two; hanging the scctions
up at every pasting, so that they may
et thoroughly dry whilst proceediag.
Thae two halves are last of all to be cou-
nected in the same way; and this part
of the undertaking 1s then completed, A
circie of wire, abuut Ginches in diatneter,
should be worked into the Lottom of it,
to keep the fabric of the balloon at a
sutlicient distance from the tlame of the
spirit, Another wire may ULe fixed across
this circle to hold a picce of sponze,
which should be immersed in spirits of
wine, A smouldering picce of Lrown
paper held underaeath the aperture will
 a few minutes put the Lalloon in au
ascepding condition. Having thusiotlated
the balloon, ignite the piece of sponge,
and let it rise., When it s intended to
intlate the balloon with hydrogen or coal
was, the fatter apparatus is vot nccded
but a light car, or any other ormament
proportioned to the ascending power of
the balloon, may Le appended to it,
which will have the efleet of maintaining
it in the right position, and also of keep-
ing it Joager in sight than would other-
wise be the case.

SALTPETRE 1I'NOM DAMAGED GUNPOW-
pit. — Dissolve the powder in warm
water, filter the solutioa through fine
liven bags, and then evaporate the water
by boiling it, unti! thesolution is of su’s
ficient strength to crystallize,

SURPENTS, Ot SQUibs. — 1. Mealed
powder, 1 1b. 8 0z. ; charcoal, ¢ oz. ; sul-
phur, 1 0z.; saltpetre, 3 oz. 2. Mealad
powder, 11b.; charcaal, 1 oz.; saltpetre,
13 oz.; steel filings, 1 0z. The case is
made by rolling cartridze paper in slips
of 6 or 8 iuches io breadth round a for-
mer, agd pasting down the last fold, for
serpents.  The case, having Leen choked
at one cnd, is filled by inserting a funpel
into the case, filling the funoel with com.
position, and gently movinyg a rod or ram-
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mer up and down the funnel-pige, the rod
Leing introduced before the composition,
A picee of touchpaper is fustened to the
eod, For squibs, before filling the cise,
ram in hard a thimblleful of coarse gun-
powder.

Sunowris oF Fini.—Chincse Fue—
Mealed powder, 1 1b.3 sulphur, 2 oz}
iron lilings, 3 0z. Ancient Fog—Mealed
powder, 1 1b. charcoal, 2 0z, To losn
a shower of five, mould small paper cases
on a rod, 43; of an inch in diameter, wod
2} ioches in length, They must not be
choked, as it will Le sutlicient to twist
the end of the cuse, and havioz put the
roud juto it, beat it to make it assume its
form.  When the case. are filled, which
is doge Ly immersing them n the comne
position, fold dewn the other cud, and
theu apply a mateh, They must be fixed
on a frame with leuders, to Le tived sis
multaseously.

Pin,on Catinaxi, Wingrs.—Mealed
powder, 12 0z.; saltpetre, 3 o0z.; sul-
phur, 14 oz, The pipe or cise is made
on a lowz wire tormer, about ¢ of an
inch in deuncter, tnto which the compo-
sition i> poured through a fuvodd, and
shaken down, The cuse is then rolled
round a small circle of wood about 1 inch
in diameter, and not more than } anincn
thick, with a hole through the centre of
it for a vail, or pin.  Ope end of the case
is to be pusted round the wood, and cach
half turn of it secured with sealing was,
or astripof paper pasted across the wheel
The en is then primed,

CrACKLES.—The cuse 15 made of cart-
ridge paper, tie dimensions required
Leing 135 1nches by 33 inches.  Farst fold
down one edge, about  of an inch broad,
then turn down the double edge about
} of an ioch, and bead back the siuzle
cdee over the double fuld, so as to furm
within a chanuel, whith 15 to be filled
with mealed powder, vot ground very
fine ; the powder i1s then to be covered
by the folds on each side, and the whole
is to Le pressed by a tlat vuler; and the
part contaising the powder is to be folded
into the remainder of the paper, every
fold being pressed dowa. The cracker is
then doubled backwards and forwands in
folds about 24 inches, whizh are pressed

quite close, and a piece of twine is passed
twice round the middle across the folds,
and the jowniogs secured by causing the
twine to take a turn round the middle at
each fold successively ; one of the ends
of the folds may be douliled short under,
which will produce an extra report; the
other must project a little beyond the
rest for the purpose of Leing prined,

CoLotRreD Fines.—lo the preparation
of coloured fires the utmost care should
be taken to have the comporeat parts of
the mixtures well triturated apart from
cach other, passed through fine sieves,
and kept separately in stoppered Lottles,
They do not improve by keepiog, nud -
therefore should be used as 600D 83 0se
sible after mising, ‘The proper amount
of cach ingredient being parcelled out and
placed on n shect of glass or paper, the
whole is carctully muxed with a light
Land by tmeaas of a Lone or wooden kaife,
a common paper koife for instance. Chlo-
rate of potassa mwust Le treated with
especial caation, as it is very hable to
caplosion from triction whilst in contact
with combustible matter.

Blue Fire.—1. Sulphur, sulphate of
potassa, and ammonio-sulphate of copper,
of cach, 15 parts; nitre, 27 chlorate ot
potassa, 28. For theatrical illomipations,
20 Metallicantimony, 1 part ; sulphur, 23
pitre, 5. 3. Sulphate of copper, 7 parts;
sulphur, 245 chlorate of potassa, 69,

Crimson Firc.—Chlorate of potassa,
4} parts; alder or willow charcoal, 53
sufphur, 2245 nitrate of strontia, G7§
For yots.

Green Fire, — 1, Charcoal aod, sul-
phurct of arsenic, of cach, 13 part;
sulphur, 10} ; chlorate of |-om<.s:\, 5%
pitrate of barsta, G2%. 2. Nitrate of
baryta, 77 parts; chlorate of potassa,
8; fine charcoad, 33 sulphur, 13, 3.
Metallic arsenic, 2 parts; charcoal, 3
chlorate of potas.a, 5; sulphur, 13;
nitrate of baryta, 97.

Luac Fire. — Black oxide of copper,
6 parts; dry chalk. 20; sulpbur, 23;
chlorate of potassa, 49.

Furple Fire—1. Sulphuret of asti-
moay, 23 parts; black oxide of copper,
10; sulphur and pitrate of potassa, ot
e;tch, 223 ; chlorate of potassa, 42,

o
-
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Sulphur, 12 parts; Llack oxide of copper,
2; chlorate of potassa, 30,

Red Fire.—1. Sulphur, sulphuret of
antimony, and vitre, of cach, 1 put;
dried pitrate of strontia, 5. 2. Chlorate
of putassa, 20 parts; sulphur, 24 pitrate
of strontia, 54. 8. Coaladust, 2 parts;
guopowder, G; sulphur, 205 dried ni-
trate of strontin, 72. 4. Nitrate of
strontix, 37} parts; flowers of sulphur,
10 ; charcoad, 1} 3 powdercd chlorate of
potash, 5; bLlack sulphur of antimony,

Violet Fire.=—Charcoal, 8 partsy sul-
phur, 10 metallic copper, 103 chilorate
ol potinsa, 30.

Wiite Fire.—1. Nitre, 60 parts; eul-
phur, 205 biack antimony, 10; me.l-
yowder, 65 powdered camphor, 4. <.
Gunpowder, 123 parts; ziue filings, 13
culphur, 235 nitre, 464 3. Charcoal,
1 part; sulphur, 245 witee, 75,

Yellwwo Fire.—1, Sulphur, 16 parts;
Jricd carbonate of soda, 235 chlovate or
Potassa, 610 2. Chareoal, 6 parts; sule
phur, 194, For pans.

Pynroticiyic MIXTenRis:—

Wiite Light —Saltpetae, 8 parts ; sul-
phur, &3 antimony, 2.

Red Light.—Nitiate of strontia, 20
parts; chlovate of potash, 53 sulphur,
U4 s chareonl, 1.

Biug Light. — Chloride of potash, 9
parts; sulphur, 83 cubonate of cop-
per, 3. :

Yelloo Light.— Nitrite of soda, 21
parts ; aotimeuny, 8; sulphuy, 65 chui-
coal, 1,

Green Light.—Nitrate of baryta, 20
putsy chlorate of potash, 155 sul-
phur, 10,

Vivlct Light.—Nitrate of strontia, 4
parts; chlorate of potash, 93 sulphur,
53 carbonate of copper, 15 calomel, 1,

Marcirs. — Ondinary  matches  are
small slips of woud \\-inich bave been
dipy{\l in sulphur, and afterwinds tipped
with a paste capable of iganition by tric-
tion.  This paste contains—1. Common
shosphorus, 4 parts; wtre, 165 red-
cad, 83 strong lead, ¢. 2. Ondivary
phesphorus, 9 parts; wmtie, 145 Lioe
oxide of manganese, 14 gum or glue,

16,  Mele the glue at 212° F, gra-

dually add the phosphorus, which must
Le well stirred into the liquid ; then add
the nitre aad colouriog matter. Keep
the paste at a regular temperature of
about 97° F. by means of hot water
upder the marbie or cast-iron slalb oo
which it is spread whilst the matches
are Leing dipped.  If gum is used, all
the operations nuiy be more easily pere
formed, as the matenials can be mixed
cold ; Lut the matches made with gum
ute easily spoilt by damp.

Maremrs witnoet surenci.—Char
the ends of the splints with red-hot iron,
dip them dato o thi layer of stearic
ncid, or wax, melted n a thit-bottomed
tiooed copper pa.. The dipping paste
for these mateaes is ordinary phose
phorus, 3 jpurts; strong glue, 3'0;
water, 3 fige sand, 20 colounmy
matter, *1 to *5; chlurate of potash, i,
Tnese matehes burn readily, with a
Lright flame, aod have no upplewsant
smell. Amorphous phosphorus not being
poisouous, or liable to acdidental igui-
tion,is pelerableto ordinary phosphorus,
The paste used is amorphous phospho-
rus, J parts; chlorate of potash, 4 glue,
ater, 33 pounded glass, 2

Sarrry Matems.—Dip the splints
inapaste composed of chlorite of potash,
G parts 3 sulphide of antimony, 2 to 33
glue, weighed dry, 1. The paste for the
1ubbiog surfice is amorphous phospho-
rus, 10 puts; oxide of manginese, or
sulphide of antimony, 8; glue, § to G,
weighed dry. The ingredients must be
thovoughly mixed, avd care must be
taken not to mix the chlorate of potash
in the dry state with the other mate-
rials 3 it should Le nnzed fint with glue
dissolved in warm water.  The paste for
the rubbing surface may be spread with
a brush or spatula on the side of the
borx.

MaTcius watisout Puosrenenes.—1.
For the productivn of these lucifers a
mixture of from 4 tv 6 jurts of chlorute
of potash, aud 2 parts each of bichiro-
tate of potash, awl of exide of iren or
of lead, with 3 purts strong glue is used.
For the igpiting surface, 8 mixture of
29 parts sulphate of antitmony, 2 to 4
pasts bichrowate of potash, 4 to ¢ oarts
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ozxide of esther iron, lead, or maacanese,
2 parts of glass powder, and from 2
to 3 parts strong glue or gum. These
matches will igmite oaly on the friction
surface thus prepued. 2. For the
match-heads a nuxture of chlorte of
potash and a compoutid of hyposulphur-
ous acid with soda, ammmonia, and oxile
and sub-oxvide of copper.  This com.
pound is formed by diviliog a solutien
of copper inte twd equal parts, super-
saturmtiog one ot them with ammon®,
and the other with hyposulphate of
soda; then mixing the two solutions, aud
stirning the misture well, a violct pows
der precipitates. Ore part of it s to
Le mixed with £ parts of the hlorate of
potash, atd a small quantity of pounded
glass,  Luc.fers made ja this way ave,
however, objectionable, fiom the fact
that they will dgrite on any roush sur-
face, cven more casily thaa the common
kind.

Gun-Cotton, — There are several
varictics of gun-cotton — the explosive,
saluble only in acctic ether; pyroulhine,
toluble in sulphuric ether and alcohol
aod syloidize, A1l these are formed by
the actioa of mtric acil oa cotton or
liznine in some form. The diterence
between them comsasts maunly in the
strensth and temperature of the acids
emploved 1o thetr preparation.  The
mast explosive 15 prepared with the
strong aads, sulphuric and nitric, mixed,
the object of the sulphuric buinzy to take
water from the nitrie, and so leave the
latter in ats full streogth to combine
with the ligoice or cotton. The first
thing to be doue is to thoroughly cleanse
the raw material. This is cffected by
berling it 1o an alkahioe solution, then
drying it in a currcot of air, and then
again boiling it in dean water.  Atter
the sccond bLoihwg it must be very
thoroughly dried at about 120°F. The
catton must be tery thoroughly dried,
as any moisture which inizht remain ia
it would, by combitioz with the acid,
geacrate heat, and set up a destructive
action. The cotton, iu charces of 1 1b,
is placed separately in a bath coutainiog
the mized acids, the mixture in which
the cotton 1s submerged consisting of 3

parts by weight of Nordhausen sulphuric
acid, specific gravity 1-84, and 1 part of
nitric acid, specific gravity 1455 this
mixture allowed to cool dowp—a pro-
cews which occupies two or three days
—before the cotton is placed 1 it. After
immersion, the charges of cotton are
strained until ecach contains only about
10 times ats weight of acids, and cach
charge is then placed in an carthenware
Jar apd covered down. o order to pre-
veut any heatieg tvom takiag place, the
jars should be pliced in o current of
co'd water.  The cotton after being ex-
posed to the acid for 43 hours, in order
to casure ats thoroush conversion, is
removed from the jus and squeezed
nearly dry. Btois then to be sudlenly
plungeld isto a stroug fall of cold water,
and left for askort trme.  The object of
plicine the gua-cotton in the fall of
water is to cosure the sudden ard com-
plete submersion of the material, and
thus avoul the heating and decomposia
tion of the cotton, which would take
place at the surface of the water if the
cotton were immersel gradually. Qo
its removal from the full of water, the
cun-cottor 15 wruaz dry, and placed in
a stremn of water tor 48 hours,  After
being washed and partly dried several
times  more, the cotton should be
thovoughly dricl at the temperature ot
no mose than 140% F. It is pew 50 ex-
plosive that gicat care is required in its
arrangement, being about three times as
cxplosive as gunpowder.  As thus pre-
paed gun-cotton scarcely differs from
unchanged cotton in appearance; it 33
white and fibrous, and rather harsh to
the touch. It only a small yuantity is
requited—1. Mix 43 oz, of pure, dry,
nitrate of potash with 30 fluid drachins
of sulphuric acid, sp. gr. 1-845, and stir
juto this mixture carefully 120 zra. of
best carded cotton.  As soon as satura-
tion is complete, in about ouc minute, if
proper care has Leea uscd, throw the
cottoa ioto a large pau of clean rain
water, anl change the water repeatedly
until litinus ceases to show the preseace
of acid, then squeeze it in a cloth, and,
after being well pulled out, dry it at
a temperature of about 180°, 2, Take
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of cotton 1 oz., sulphuric acid, o 1l oz.,
pitric acid, 5 {l. 0z.; mix the acids ina
porcelain mortar, immerse the cotton in
the mixture, and stir it for three mioutes
with o glass vod, decant the liquid, pour
more water on the mass, and repeat the
process until tho washing ceases to give
i precipitate with chloride of barium,
Dinin the product on filtering paper and
dry in a water bath,
Nitro-Glycerine. — Nitvo-glyce-

rine is made io the following manper :—.

Fuming pitric acid (sp. gr. about 1°52)
is mixed with twice ity weight of the
strongest sulphunic acid, in a vesel
kept cool by buing surrounded with cold
water,  When thas ncid nistuie is pro-
perly cooled, there is slowly poured mto
it rather more than } of its weight of
syrupy glycerine; coustant stirnng is
kept up during the addition of the gly-
cerine, and the vessel containing the
misture is maintained at as low u tem-
perature as poasible by means of a rure
rounding of cold water, ice, or sume
freezing mixture, It iy necessary to
avoill nny sensible heating of the mix-
ture, otherwise the glycerine, which as
the sweet principle of eil, would be, to a
considerable extent, transfurmed into
oxalic acid.  When the action ceases,
nitro-glycerine is producl. It forms
on the surtiuce as an oily-leoking tluid,
the undecomposed sulphuric acid form-
ing the subjaccot layer, owing to its
greater speafic gravity,  The whole
misture is then poured, with constant
stirving, iuto a large quantity of cold
water, when the relative specific gra-
vities become so altered that the nitre.
glycerine subsides and the diluted acid
rises to the surface.  After the separa-
tion in this mapocr into two layers is
clieeted, the upper layer may be removed
by the proce:s of decantation or Ly
nieans of a siphon, and the remaming
nitro-glycerine is washed and re-washed
with tresh water till not a trace of acid
reaction is indicated by ULlue hitmus
paper.  The final purifying process is to
crystallize the mitro-glycerine from its
lofu!iun in wood naphtha. The final
process is not necessary when the com-
pound is to be used at once. As pre-

pared in this manuocr, nitro-glyccrine Is
un oily-looking liquid, of a fuint yellow
colour, perfectly inodorous, and possessed
of a sweet, aromatic, and somewhat pi-
quant taste, Jtis poisonous, emall doses
of it preducing headache, which may
also be produced if the substance is nb-
sorbed into the blood through the skin,
amd heace it is not desivable to allow it
to remain long in contact with the skin,
Lut rather to wash it oif as soon as pos-
sible with soap and water,  Glyeerme
has a speafic gravity of 1°25-1°26, but
the nitro-glycerine has a specitie gravity
of almost 1-6, so that it is a heavy
liquid. It is practically issoluble in
water, but it 1ea iy disolves i ether,
in ordinary vivic aleohol, aud in inethy-
lic alechol or wood spurit. If ot s
simply exposed to contact with fire it
does pot explode, although it 1s so pow-
erful ns an explosive. A burming match
may be ittoduced into it wathout pro-
ducing nuy explosion; the match may
be nude to igmite the liquid, but com-
bustioa will cease as soon as the match
ceases to bum.  Nitro-glyeerine nay
even be butned by means off a cotton
wick or astrip ol bibulous paper, as il
from a Lonp, and as hanmlessly. It
remaes fixed and perfectly unchanzed
nt 2129 Fop ot heated to about J60°,
Liowever, it explodes, It actonates when
struck by the blow of a hammer, but
enly the part struek by the hamaer ex-
plodes; the swrroundiug hiquid remains
unckanged.  As the carrage of nitro-
glycetine is dangerous, many trials have
Leen meade to render it dnesplosive, and
to restore its explusiveness with equal
readiness,  Nobel’s wethod of mulking
it awexplosive 1s at cuce simple and
clfective. It is to mix with it framn 5 to
10 per cent. of wood spirit, when all
attempts at exploding 1t are rendered
utterly fotile. Five per cent, of methyl-
aleohul is w1id to be amply suflicicat to
transfury the uitro-glycerine into the
inesplosive or protected state, bt 10
per cent. is geaerally aided before send.
ing aoy hquid ioto the market. The
trunsformation of protected iotv ordi-
nary nitro-glyceriae is effected by tho-
roughly agitating it with water, and
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allowing the misture to settle for a
short time, Dy this mecans the water
dissolves out the methyl-alcohol, and the
mizture of spirit and water readily rises
to the surface, io virtue of its low spes
cific gravity, and can be removed by
mcans of u siphon, or by simply pouring
it of.  As a blasting liquid it is now
ready for use, If protected blasting
liquid be kept in a closed vessel, it will
remain in that state for an iodelinite
period of time, and ready at apy moment
to be reduced or rendered fit for action
if, howeser, it be exposed in an open
vessel, it will regain its explosivencss, in
periods of time proportionate to the
amount or degree cf exposure, For
blasting purposes, the chief advantage
which nitro-glycerice possessesas that it
requires a much smaller hole or chamber
than guupowder does, the strength of
the latter being scarcely 417 that of the
former, A chamber, 33 millimbtres in
diameter, was made perpendicularly in
a dolomitic yock, 60 {1, in length, acd
at a distanceof 14 ft. fiom its extremity,
which was nearly vertical. At a depth
of 8 ft., a vault filled with clay was
found, ia ceoscqueace of which the
Lottom of the hole was tamped, leaving
adepth of 7 ft. Onc litre and a half of
pitio-glycerioe was thea poured foj it
occupred & ft. A match and stopper
were then applied as stated, and the mie
sprung. The effcct was so emormous as
to produce a fissure 50 ft. 1a leozth, aud
apother of 20 ft. Nitro-glyceriue has,
however, one disadvantage. It frecees
at a temperature very probably above
922 F,, and it is said that even at a temne
perature of 43°to 4G°F. the oil solidi-
fics to an icy mass, which mere fricticn
will ¢ause to explode. It is probable,
however, that the freezing-poiot of the
oil lies somewhat Jower thaa is here
stated, though as yet no ezact determi-
nation of the freezing-point of the oil
has been made. Greal care must be ex-
ercised whilst it is in a frozen state, as
otherwise 1t will cause most dreadful
accidents,

Dynamite is made by mixing 75
per ceot. of nitro-glycerine with 25 per
cent. of powdered sand. Dyuamite re-

tains all the propertics of nitro-glycerine
for Llasting, but is not so dangerous,
as it nuay Le handled freely.  Explosion
is produced by weans of a percussion
cap in the same manoer as with nitro-
glycerine.

TFulmingtes,—Fulminste of Mere
cury, — L. This highly-explosive com-
pound conxists of prutoxide of mercury
united with an acd; fulmioic acid;
formed of cyapsogen and oxygen. Ful-
minate of mercury is prepued by causing
alcohol to react oo the acid proto-
pitrate. A quantity of mercury 1y dise
solved in 12 parts ot mitric acid of 50° or
40° of Baumdé, nnd 11 pats of alcohol
at *8t are gradually added to the solu-
tion; wilile the tempernture is slowly
elevated, a lively reaction, accompanied
by w copivus evolution of raddish va-
pours, suou ensucs, wheu the liquid, on
cooting, deposits small crystals of a yel-
lowish white colour. Fulminate of mer-
cuty is otie of the most explosive com-
pounds knowa, and should be haundled
with great care, especially whea it is
dry, aud it detonates wheo rubbed
aganst a havd Lody. It disselves rea-
dily ig Leilivg water, but the greater
portion is again deposited in crystals
duniog cooling. The fulminating mate-
rial of percussion caps is made of fui-
miaate of mercury picpared as just
stated, after haviog been washed in cold
water.  The substance is allowed to
drain vntil it contains only about 20 per
ceot. of water, anld is then mized with
2 of its waght of nitre, which misture -
15 grouud on a marble table with a
muller of guiacum-wood. A small
quantaty of the paste is then placed in
each copper cap and allowed to dry, the
fulminating powder in the cap Leing
ottca covered with a thin coat of varnish
to prescrve it from moisture, 2. Weigh
out 23 genins of mercury in a watch-
glass, transfer it to a half-pint pipain,
add u measured § oz, of ordinary con-
centrated  mtrie  acid, sp. gr. 1°42,
and apply a geotle heat,  Aa soon as the
mercury is completely dissolved, place
the pipkin upon the table away from
any tlame, and pour quickly into it, at
arm’s length, O wmeasured drachms of
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alcohol, sp. gr. 0-87, A brisk action
will ensue, and heavy white clouds will
arise. When this action has subsided,
fill the pipkin with water, allow the
fulminate to scttle, aud thea pour off
the liquid acid. Collect the fulminate
on a filter, and wash with water as
long as the washing tastes acid, theo dry
by cxposure to the air. This explodes
at a temperature of 560° F., or by being
touched by a glass rod which has becu
dipped in concentrated nitric o sul-
phurie acid.  An clectric spark also
explodes it.
- Fubmirate of Silver. — Dissolve 10
grains of pure silver, at a geutle heat, in
70 minims of ordinary concentrated ni-
tri¢ acid, sp. gr. 142, and 50 minimns of
water,  As soon as the silver is dis-
rolved the heat is removed, and 200
minims of alcohol, sp. gr. 0'87, are
added. If the nitric acid and alcohol
are not of the exact strength here given
it may be difficult to start the action, in
which case add two or thrce drops of
red nitric acid, which contaius nitrous
acid. Standard silver, containing copper,
may be used for the preparation of the
fulminate. If the action douvs not com-
meuce after a short time, avery gentle
heat may be applied until effervescence
Legins, when the fulminate of silver will
Le deposited in minute needles, and may
Le further treated as in the case of ful-
minate of mercury.  As tne fulminate of
sifver is exploded much more readily
than the fulminate of mercury, it must
Le handled with the greatest caution
when dry. It should Le separated into
small quantitics, each portion wrapped
in paper, and kept in a cardboard box,
vothing hardev thaa this should be
Lrought in contact with it, This mix-
ture is of no use for percussion caps,
Leing too violent in its action.
Throw-dnn  Detonatimyg  Cracler, —
Gerew up a particle of fulminate of silver
iu a picce of thin paper, with some fiag-
wents of a crushed quartz pebble.
Double Fulminate of Silter and Am.
monia.—Dissolve fulminate of silver in
warm ammonia: the solution, on cooling,
will deposit crystals of the double ful-
minate. This 15 very violeat 1n its ex.

plosion, and is dangerous whilst still
moist,

Fulminating Platinum.—Dissolve Lin-
oxide of platioum ju diluted sulphuric
acid, mis the solution with excess of
ammonia, & black precipitate 15 ob-
tained, which detonates violently at
about 400° F,

Fulminating Gold.—Add ammonia to a
solutivn of terchloride of gold 3 the buff
precipitate which it deposits is violently
c..plosive at a geatle heat.

Terehloride of Gold.—Dissolve gold in
hydrochloric acid, with one-fourth of its
volume of mtric acid.  Evaporate on a
water bath to a small bulk; wheo cool,
yellow prismatic wrystals of a compouud
of the terchloride, with hydrechloric
acid are deposited, from which the hy-
drochloric acid may Le expelled by a
gentle heat, not exceeding 250° F.  The
terchloride forms a red brown deliques-
ceut mnsy, which dissolves very readily
in water.

Gunpowder. — The component
parts of guopower are saltpetye, sul-
phur, and charcoal, used in the follow-
g proportions:—1. Exglish war pow-
der.—Saltpetre, 75 parts; sulphor, 103
charcoal, 15, 2. Firench war powder.—
Saltpetre,” 75 parts; sulpher, 12°5;
charvcoal, 12+5. 3. French sporting
powder,—Saltpetre, 76°9 parts; sul-
phur, 9+6; charceal, 13°5. 4. Freuch
Llwting powder.—Saltpetre, 62 parts;
sulphur, £0; charcoal, 18, There are a
vumber of valiations of the above re-
ccipts; but the diffexence, which is
purely a matter of opinion, comsists
principally in varyiog the quantity of
sulphur or charcoal employed.

Saltpetre.—Crude saltpetre canoot be
ased fur makiog guopowder.  The crys-
talline flour, quite tree wom chloride,
is the best for the purpose. The wash-
1ag process is curicd so far that nitrate
of silver produces no precipitate in tha.
purificd saltpetre.  The geaeral rule is
to use the saltpetre whilst shghtly
damp, allowing for the proportion of
moisture when mixing with the other
ingredicots. This saves the processes of
drying and grinding the saltpetre before
wizing with the sulphur and charcoal,
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SoLrucr, — Refized sulphur in rolls
is used. This must be reduced to an
mnpalpable powder, which is usually
sffected by placing the sulphur in hollow
wooden drums, having projections, or
brackets inside. A pumber of small
brass balls are put into the drum with
the sulphur, apd the drum is made to
revolve for six hours, when the acticn
of the balls and projections reduces the
sulphur to very fine powder, which is
thea extracted through wire gauze, Any
small particles of sand, or unequally pul-
verized sulphur, are thea separated by
a bolting machine.

CuarcoaL.—The quality of the char-
coal depends greatly -poa the matenal
from which it is obtaived, and the
manner in which it is prepared. The
soft, woody parts of plaats, which yield
a friable, porous charcoal, leaving very
little ash, are preferred.  Black alder,
and spiodle tree, poplar, chestnut, vine-
stalks and willow, are most estecemed.
Hemp-stalks, fibres of flax, and old lioen
also yield a very good charcoal. Kemove
the bark, leaves, and smaller branches,
selecting branches from 1 to 2 inches in
thickness, These are to be cut into
lengths of 5 or & feet, agd tied in bun-
dles, weighing about 30 lbs. The wood
will pot Le isjured by exposure to the
rain, as that teods to remove extrace
tive matter.  The carbonizatica is
ctfected either in pits, or i cast-iron
cylinders. The yield of charcoal is 18
to 20 per cent., when prepared an pits;
and from 35 to 40 per ccot. when pre-
pared in the cast-iron cylinders. The
process of manufacture is similar to that
adopted for ordinary charcoal, the pits
or cylinders, however, replacing the or-
dinary kiln. If the charcoal is intended
for sporting powder, it may be with-
drawn whilst of a brown coleur, when
it 1s called red charcoal. This would
make a powder too explosive for war
purposcs; this must be prepared from the
biack or distilled charcoal, which is more
completely calcined, and is used by all
Epglish makers, The best quality has
a bluish black colour, is light, firm, and
slightly flexible, and should be used im-
wmediately it is made, as it rapidly dete-

riorates by keeping. Charcoal that has
Leen too highly burned for war powder
is used in the manuficture of blasting
powder, as that need not be so inflam-
roable.

Pulverizing.—The required quautitics
of sulphur and cha-coal are thoroughly
pulverized, and ioumately mized, by
being rolled for about four hours in a
cast-iron drum, with numerous small
brass balls, at a speed of about 28 revo-
lutions a minute,  When the mixture is
complete, the powdered sulphur acas
charcoal is removed from the drum,
and a proportionate quantity of salte
petre is added. Great care must ke
used in weighing out the various ingre-
dicots, according to the quality of the
powder required, as vpon that, and the
complete miting of the materials, the
success of the manufacture depenils.

Mering.—The powder is put in a
mixing machine, which isa leatherdrum,
in which are placed oumerous small
broaze balls. The machine revolves at
from 25 to 30 revolutions o minute, and
io about 4 hours’ time the mizing is
complete.

Granulating. — The powder having
been damped and pressed into cakes,
must then be crushed to the required
size of grain. It is first roughly
broken into lumps by small mallets; it
15 then fud into the graoulating machige,
which is caused to revolve for 35 or 40
minutes, at about 10 revolutions a
minute. A small stream of water enters
the granulator; the movement of the
machine rolling the damp grains con-
stantly among the dry meal powder,
causes the latter to adhere to their sur-
face, and each grain 1s thus iocreased by
concentric layers. When the small mey)
powder is all absorbed by the action of
the granulator, the matenal is placed in
a barrel ready for equalization.

Equalizing.—The graics as they come
from the granulator are of varivus sizes,
they are therefore sifted over two Jea-
ther or parchment sieves, oce of which
is pierced to scparate the grains which
are too large, whilst the other allows all
the dust to pass through, retaining only
the grains which are of the desired size,
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The small refuse powder which has
passed through the sieve, is again placed
:n the granulator, and acted upon as be-
forc described.

Glazing.—The powder is placed in a
cask, or barrel, which revolves on its
axis at ubout 40 revolutions & minute;
by the friction of the grains against each
other they become round, smeoth, and
polished, in which state the powder will
bear the shaking and friction of carriage
without injury, and is less likely to
absorb moisture than when in rough and
angular grains.

Drying.—The powder must not Le too
rapidly dried, a temperature commenc-
g at about 66° F,, and gradually in-
creased to 130° or 140°F,, is a safe one;
the operation requires from 3 to 4
hours, and is best performed in a room
warmped by steam pipes or hot-air
flues. The powder is then fit for use,
and may be packed in sacks, to be after-
wards placed in casks, or in double
casks j sporting powder is usually packed
in tin canisters.

Pharaoh’s Serpents,—Fuse ina
crucible equal parts by weight of yellow
prussiate of potash and tlower of sul-
{'hur, frequently it is advisable, if the
1eat canoot be well regulated, to include
a little carbonate of potash; liziviate
the mass with water and filter; the fil-
trate will be sulphocyanide of potas-
sium, which, upon being added to a solu-
tion of mercury dissolved in nitric acid,
gives & copious precipitate of sulpho-
cyanide of mercury; collect this; wash
well with water, and dry; roll into a
small pyramid, cover with tin-foil, acd
when dry it is ready to be lit.

Engraving on Wood. — En.
graver's Lamp.— A clear and steady
.ight, directed immediately upon the
block to be cut, is & most important
point, aod in workiog by lamplight it is
Recessary to protect the cyes from its
acat and glare. The lamp shown in
Fig. 80 can be raised or lowered at plea-
suro by sliding the bracket up or down

- tho standard, it being fired tn the de-
sired position by means of the small set
screw. A large globe of transpareat
glass, filled with clean water, placed

between the lamp aod the block, causes
the light to fall directly upon the block.

The dotted line shows the direction of
tho licht; by lowering the lamp this
light would take a more horizontal di-
rection, thus coabling the engraser to
work farther from the lamp. A shade
over the eyes 15 occasioually used as a
protection from the light of the lamp.

Toois.—These consist of gravers, tint-
toals, gouges or scvopers, flat tools or
chisels, and o sharp-cdged scraper, some-
thing like a copper-plate cograver's bur-
nisher, which 1s used for lowering the
Llock. Of cach of these tools several
bizes ure required.

Graters,—The outlioe tool, Fig. 31, is
chiefly used for separating one figure

6. 31
n A
c 2 ; 5
D 2

from another, and for outlines. A is
the back of the tool; B, the face; C, the
poiat ; D is technically termed the Lelly,
The horizontal lioe, 2, shows the surface
of the block. All the handles when
received from the turner’s are circular,
Lut as soon as the tool has been inserted
o segment is cut away from the lower
part, so that the too) may clear the block.
he blade should be very fine at the
point, so that the line it cuts may not
be visible when the block s printed, its
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chief duty beiag to form a termination
to a number of lines running in another
direction. Although the point should be
fine, the blade must oot be too thin, for
1t would then ooly make a small open-
ing, which would probably close up
when the block was put in the press.
Whea the tool becomes too thin at the
point, tho lower part must be ribled
on a hooe to enable it to cut out the
wood instead of sinking into it. Nine
gravers of different sizes, starting from
the outlioe tool, are sufficient for ordi-
pary work, The blades as made are
very similar to those used in copper-
plate engraving ; the zecessary shape for
wood ecgrasing is ovtamed by rubbing
the poicts on a Turkey stone. The faces,
and part of the backs, of nine gravers of
dillerent sizes, ave shown on Fig. 323

Fuo. 32,
Y i

Rl et W Wotord .—.: \- - ?I
T

the dotted line, A C, shows the extent
to which the tool is sometimes ground
down to broaden the point. This grind-
ing rounds the point of the tool, instead
of leaving it straight, as shown ut A L,
Ezcept for the parallel lines, called
tints, these gravers are used for nearly
all kiuds of work. The width of the
line cut out is regulated by the thick-
ness of the graver mear the point, and
the pressure of the engraver’s hand.
Tint-tools.—The parallel lines form-
ing an even and upiform tint, as in the
representation of a clear sky, are ob-
tained by what is called the tint-tool,
which is thinoer at the back, but decper
at the side, than the graver, and the
angle of the face at the point is much
more acute, as shown on Fig. 33: A is
a side view of the blade; B shows the
faces of nine tint-tools of varying fine-
ness. The handle is of the same form as
that used for the graver, The graver
should not be used in place of the tint-
tool, as from the greater width of its

poiot a very slight inclination of the
hand will cause a perceptible irregu

Fie. 33.

[

B A

larity in the distance of the lines, be-
sides tending to undercut the lino left,
which must be carefully avoided, Fig.
34 shows the points and faces of the

@

two tools, from a comparison of which
this statement will be readily uunder~
stood. As the width of the tint-tool at
B is little more than at A, it causes only
s very slight difference 1p the distance
of the lines cut, if ioclined to the right
or the left, as compared with the use of
the graver. Tint-tools that are strong
in the back are to be preferred as less
lLikely to bend, and giving greater free
dom of exccution than weak ones. A tint~
tool that is thicker at the back than

at the lower part, leaves the black raised
Yines sol:d at their base, as ia Fig. 35,

16, 34,

A
Bk

Fi6. 25. F16, 36.

AR LN e

the block being less liable to damage
thau ia the case of Fig. 36, ia which the
lines are no thicker at their base than
at the surface. The face of both gravers
aod tint-tools should be kept rather long
thau short; though if the point ba
ground too fine it will be very hiable to
break, When, as in Fig. 87, the face is
long,—or, strictly speaking, when the
angle formed by tho plane of the fice
L3
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and the Jower line of the blade 13 com-
paratively acute,—a line is cut with

Fio. 3T,

_\

much greater clearness than when the
face is comparatively obtase, and the
small shaving cut out turns gently over
towards the hand. When, however, the
face of the tool approaches to the shape
secn in Fig. 38, the reverse happens; the

FiG. 88.

amall shaving is rather ploughed out
than cleanly cut out; and the force
necessary to push the tooel forward
frequently causes small pieces to fly
out at each side of the hollowed line,
more especially if the wood is dry. The
shaving, also, instead of turning aside over
the face of the tool, turps over before the
point, as in Fig. 38, and hinoders the co-
graver from seeing that part of the pea-
cilled line which is divectly under it.
A short-faced tool of itsclf prevents the
engraver from distinctly secing the point.
When the face of a tool bas become ob-
tuse it ought to be ground to a proper
form; for iostance, from the shape of
the figure A to that of B, Fig. 39.

F10.39.
A

RN

n
Preparing Qravers and Tint-tools.—
Gravers and tint-tools, when first re-
ceived from the makers, are generally
100 hard—a defect that is soon discovered
by the point breaking off short as soon as

It eaters the wood. To remedy this, the
blale of the tool must be tempered to a

straw colour, and either dipped in sweet

cil, or allowed to cool gradually. If
removed from the iron while it is still
of a straw colour, it will have been
softened no more thar suflicient; but
should it have acquired a purple tinge,
it will have been softened too much, and
instead of breaking at the poiant, as be-
fore, it will bend. A small grindstoue
is. of great service in grioding down the
faces of tools that have become obtuse.
A Turkey stone is a very good substitute,
as, besides reduciog the face, the tool
reccives a point at the same time; but
this requires more time. Some eogravers
use ooly a Turkey stone for sharpening
their tools ; a hone in addition is of great
service. A grave: that has received a
final polish ooa hene cuts a cleaver live
than one which has only beea sharpened
on a Turkey stome; it also cuts more
pleasantly, gliding smoothly through the
wood, if' 1t be of good quality, without
stirring a particle on cither side of the
lie. The gravers and tint-tools used
for engravicg oa a place surface are
straight at the point, as are here repre-
scnted, Figs. 40 and 415 but for cograv-

Fia. 40. i]
Fru. 4.

ing oa & block rendered coucave n cer-
tain parts by lowering, it is pecessary
that the point should iucline slightly up-
wards, as in Fig. 40. The dotted line
shows the direction of the poiut used for
plane surface cograving. There is vo
difficulty in gettiog a tool to descend on
one side of a part hollowed out or low-
ered ; but ualess the point is slightly in-
clioed upwards, as is here shown, it is
extremely difficult to make it ascend on
the side opposite without getting too
mouch bold, and thus producing a wider
white linc than inteaded.

Gouges and Chisels, A to E, Fig, 42—
Gouges of differcnt sizes are used for
scooping out the wood towards the ceatre
of the block ; whilst flat teols, or chisels,
are chiefly employed in cutting away the

gl
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wood towards the edges, about one-cighth
of an inch below the subject. The gouge

Fig. 42,

15 simlar to am ordinary carpeoter’s
gouge, except that it is solid, being a
round bar, with the cad ground oft at
an angle.  The other articles required
are, & sand-Lag, on which to rest the
block whilst engraving it; aa agate
burnisher, acd a dabber, which are used
for taking proof-im ~~ssi0ns of the wood-
cut; an ol stone, and eye-glass with
shade.

ilotding the Grarcer.—Engravers on
copper and steel, who have much harder
substances thaa weod to cut, hold the
graver with the forefinger cxtended on
the blade Leyoad the thumb, Fig. 43, so

I, 43

that Ly its pressure the poict may be
pressed into the plate.  As boxwood,
however, is much soiter than these me-
tals, and as it is seldom of perfectly
cqual harduess throughout, it 15 peces-
sary to hold the graver in a different
mauser, and employ the thumb at oace
as a stay or rest for the blade, and as a
checl upon the force exerted by the palm
of the hand, the motion being chicfly

Fic. 4.

guided by the forefinger, as1s shown 10
Fig. 44, The thumb, with the end rest-

ing against the side of the block, in the
manoer  just represented, allows the
blade to move backwards and forwards
with a slight degree of pressure against
it, acd in case of a slip, it is cver ready
to check the graver’s progress. This
mode of resting the tbumb against the
edge of the block is, bowever, only ap-
plicable when the cuts are so small as to
allow the graver, when thus guided and
controlled, to reach every part of the
subject. When the cut is too large to
admit of this, the thumb then rests upon
the surface of the block, as in Fig. 45,

still fortning 4 stay to the blade of the
graver, aod checkiog at oace any acci-
dental ship.

Woed.—For large coarse cuts, such as
ave often used for trade purposes, syca-
more and pear tree may be employed,
but are too soft and irregular in the
graio to bear fine work. Boxwood, either
English, American, or from the Levant,
is the favourite material ; it should be of
a light straw yellow colour, free from
black or white spots or red streaks, as
these indicate a soft wood, which
crumbles away under the graver. The
small wood is geperally tolerably free
from blemishes. When a large cut is
wanted, if a block of the required size is
pot at haad, several smaller blocks are
sometimes bolted together. The blocks
are cut a trifle thicker than the height
of type, about an inch; they are then.
plased, brought te a very smooth sur-
face, and gauged to the esact height ot
type. These blocks should be kept for
some months unti! they are properly
scasoned.

Draving on the Dlock.—The polished
boxwood will not take the pencil with-
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out a slight wash i3 first laid en it, A
thin wash of Chincse white mized with
water, some very fine Bath brick dust, or
the white scrapiogs of glazed cardboard,
mizxed with water, and gently rubbed off
when dry with the palm of the hand,
gives o capital surface for the black-lead
pencil.  Make a tracing of the outline of
the subject, place a sheet of transfer
paper on the block, lay the tracing over
ity and go carefully over cvery line with
a sharp point. It must be remembered
that the woodcut will be reversed when
prioted. The cutlives must Le corrected,
and completed, by a hard sharp-porated
HHHU peocil; the tints may after-
wards be filled in Ly a softer pencil, or
thin washes of Indian ink, to skow the
effect of light and shade. Cautivn must
be taken to use these washes sparingly,
50 as not to affect the wood. Al parts
of the block, not being cut, must be kept
covered up, 50 as to preserve the drawiog
from injury, and the fioe lives of the cut
from being blunted or broken. Smooth
blue glazed paper is very good for this
purpose, as it reduces the glare from the
amp,

Proofs. — When the cpgraving is
finished, a proof may be taken in the
following manoer before blocking out the
cut, that is, before the superfluous wood
is cleared away;—rub down a little
prioter’s iok oa a slab till it is fice and
smooth; take a little of this on a silk
dabber, and carefully dab the block until
sufficicat ink is let upon the surface,
without allowiog any to sink’ below it.
Lay a piece of lndia paper on the block
with about two inches marginall round ;
on this place a thio smooth card; rub
this over with the burnisher, takiag care
not to shift the card or paper.

Plugging.—If a slip, or mistake, occurs
in a woodcut, it may Le remedied by the
insertion of a plug. A hole must be
drilled in the block ; if the error is a
small one the hole need not be deep, but
if a large piece has to beinserted it must
be deeper in proportion. A plug is cut,
of a round, taper shape; the small
ead is inserted in the hole, and the plug
is driven down, without, however, using
too much force. The top of the plug

must then be cut off, and carefully
brought to a smooth surface, level with
the rest of the block 3 if this is not done
tho plug will be visible on the priot,
If the error to be remedied happens to
Le ioa loog line, a hole must be drilled
at each ecd, and the wood between the
two holes removed by small chisels, tho
hollow space being filled up in a similar
way to that already deseribed.
-Lithography.—The following are
the p-inciples on which the art of litho-
graphy depends 3 —the faality  with
which caleareous stones imbibe water ;
the great disposition they have to adhere
toresinous utd oily substances; and the
allinity between each other of oily and
resivous substances, sud the power they
possess of repelliag water, or a body
moisteacd  with water.  Heoce, when
drawiogs are made on a polished surface
of calcareous stone, with a resioous or
oilly medium, they are so adhesive that
pothiog short of mechanical means can
cficet their separation from it 5 and whilst
the other parts of the stone take up tho
water poured upon them, the resinous, or
oily parts, repel it. When, therefore,
over a stoce prepared in this maocer, a
coloured oy or resinous substance is
passed, it will adhere to the drawings
made as above, and pot to those parts of
the stoae which kave Leco watered. The
ink aod chalk used in hithegraphy are of
asaponaccous quality ; the forer is pre-
paved in Germauoy from a compound of
curd or cormmoa soap, pure white wax, a
small quantity of tallow and shellae, and
a portion of Lunpblack, all boiled together,
and, when cool, dissolved in distilled
water.  The chalk for the eragons used
in drawing on the stone is a cotnpositiva
cousisting of the ingzredients above men-
tioned. After the drawing oo the stone
has beea executed, and is perfectly dry,
a very weak solution of mitric acid is
poured upon the stone, which not only
takes up the alkali from the chalk or ink,
as the case may be, leaving ag insoluble
substancae behind it, but lowers, to a
small extent, that part of the surface of
the stooe not drawn upog, thus preparing
it to absorb water with greater freedom.
Weak gum water is then applied to the
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stone, to close its porea and keep it moist.
The stone i3 now washed with water, and
the printing ink applicd with rollers, as
in letterpress printing ; atter which it is
passed, 1o the usual way, through the
press, the processes of watering and ink-
ing being repeated for every impression,
It the work .is inclimed to get smutty
a little vioegar or stale Leer should be
put iuto the water that is used to damp
the stoue,

There is a mode of transferring dyaw-
ings made with the chemicel iok on paper
prepared with a composition of paste,
isinglass, and gamboge, which, being
danped, 1aid on the stone nod passeld
througli the press, leaves the drawiog oo
thestone, anld the presess above deseribed
for prepariag the stoae ard takiag the
impressions is crned inte etfect.

Lrrnograrnic StoNts, 10 PREPARE.
—Stones are prepared for chalk drawings
by rubbing two tozether, with a litule
silver saud apl water between them,
taking care to sift the sand to prevent
any large graias fiom getting in, by which
the surfice would be scratched. The
upper stone is moved ia small circles over
the under one till the suifice of each s
suflicicntly even, when they are washed,
and comnmon yellow saud sulntituted tor
the silver sand, by which means is pro-
cured a finer graie. They are then again
winhed clean, and wiped dry. It will be
found that the upper stone is always of'n
finer grain thao the under one.  To pre-
pare stoues fur writicg or iuk drawiogs,
they are rubbed with brown satd, washed,
and powdered pumice-stose used in-
stead ; the stones are again washed, aud
each polished separately with a fine picce
of pumice-stove, or witer Ayr-stonc.
Chalk can pever be used on the stones
prepared io this manner. The same pro-
cess is followed io order to clean a stone
that has already becn used.

Limioarartic Ixk.—Tallow, 2 oz,
virgio wazx, 2 oz. ; shellac, 2 0z.; common
soap, 2 oz.; lampblack, 4 0z. The wax
and tallow are first putin aniron saucepan
with a cover, and heated till they ignite;
whilst they are burping the soap must
Le thrown in in small picces, one at a
time, taking care that the first is melted

before o second is put in. When all the
soap is melted the iogredicntsareallowed
to contiuue burniog till they are reduced
one-third in volume. The shellacis now
added, and as soon as it is melted the
flame must be extinguished. It isoften
necessary in the course of the operaticn
to cxtinguish the flame aud take the
saucepan from the fire, to prevent the
contents from beiling over; but if any
parts are oot completely melted, they
must be dissolved over the fire without
being again izuited, The black is now
tobe added. Whea it is completely mixed
the whole mass should Le poured out on
a marble stab, and a heavy weight laid
upon it to render its texture fine. The
utmost care and esperence are required
in the making both the ink and chalk,
and even those who have had the greatest
practice oftea fuil, Somctimes it is not
sutlicicntly burned, nod when mixed with
water appears slimy: it must then be
remelted aod burned a little more, Seme-
times it is too much burned, by which
the greasy particles are more or less de-
stroyed ; in this case it must be remelted,
apd a little more soap and wax added.
This ink is for writiog or pen-drawiog
on thestone, The ink tur transfers should
have a little more wax in it.

LirnoorariicCuarLg.—Common soap,
1§ oz.; tallow, 2 0z.; virgin wax, 24 oz.;
shellie, 1 0z, ; lampblack, 3 oz.  Mix as
for hithographic ink,

Litnograriic TRANSFLR PAPER.—
Dissolve in water 4 0z. gum tragacanth,
Strain aud add 1 oz. of glue and } oz. of
gamboge. Then take 4 oz. French chalk,
4 oz, old plaster of Paris, 1 oz. starch;
powder, and sift through a fie sicve;
crind up, with the gum, glue, and gam-
Loge ; then add suflicient watertogive it
the comsisteace of oil, and apply with a
brush to thio sized paper. *

TraxsrerRrING, — The  drawing  eor
writing made oo the prepared side of the
transter paper is wetted ou the back, and
placed, tace downwards, on the stone,
which must previously be sery slightly
warmed, say to about 120°F. Pass the
stone through the press fouror five times,
then damp the paper, and carefully re.
move it. ’
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Drawing ox StosE.— The subject
should first be traced on the stonein red,
great care being taken not to touch the
stone with the ficgers. Or the drawing
may be done by means of a black-lead
pencil ; but this is objectionable, as it is
difficult to distinguish the lioe from that
made by the chalk orink. Then, having
a rest to steady the hand, go over the
drawing with the chalk, pressing it with
sufficicnt firmuoess to make it adhere to
the stome. For flat tints, considerable
practice is pecessary to secure an even
appearance, which is only to be obtaiced
by making a great many faint strokes
over the required ground. Lights may
cither be left, or, if very fine, can be
scraped through the chalk with ascraper,
If any part is made too dark, the chalk
must be picked off with a needle down to
the required strength,

ETcHING-1N, FOI PRINTING ON STONE.
—Dilute oue part of aquafortis with one
hundred parts of water. Place the stone
in a sloping position, then pour the solu-
tion over it, letting it run to and fro until
it produces a slight eflervescence, Then
wash the stone with water, and after-
wards pour weak gum water overit. The
acid, by destroyiog the alkali on the
lithographic chulk, causes the stone to
refuse the printing ink except where
touched by the chalk; the gum water
fills up the pores of the stone, and thus
prevents the lines of the drawing from
spreading. When the stooe is drawn on
with ipk, there must be a little more
acid used with the water than when the
drawiog is made with chalk, The roller
charged with printing juk is then passed
over the stone, which must not be too
wet, nod the impression is taken as before
described. :

ExGravING ON StoNE.—The stone
must be highly polished ; pour the solu-
tion of aquafortis acd water over it,
washiog it offat once. When dry, cover
with gum water and lampblack ; let this
dry, then etch with a needle, as on copper.
It is necessary to cut the surface of the
stone through the gum, the distinction
of light and dark lines being obtained by
the use of fine or broad-pointed needles,
Rub all over with linseed oil, and wash

the gum off with water. The lines on
the stone will appear thicker than they
will print.

To Imitate Woodcuts on Stone.—Cover
with ink those parts meant to be black ;
scratch out the lights with an ctching
necdle; the lines which come agaiost a
white background are best laid on with
a very fine brush nnd lithographic ink.

{nking Roller.—TFasten a sinooth picce
of Jeather round a wooden roller of the
reqired leagth,

Rewmoring the Trunsfer.—The cxisting
transfer s ground away by rubbicg it
with another picce of stone, putting sand
between, Jike grinding flour between the
millstoacs, using ficer sand asat gradually
wears away; this it is grousd with
rotten-stone till of the requisite fincness
for the pest transfer.

Transferring from Copper to Stonc.—
In tracsferring from copper to stone use
prepared paper, that is, ordinary unsized
pajer, coated with a paste of starch, gums
arabig, and alum. Take about 60 parts
of starch, and mix with water to a
thinnish consisteocy over a fire; have
twenty parts of gum ready dissolved,
and al:o ten parts of alum dissolved ;
when the starch s well mixed, put in
the goem and alum. While still hot,
coat the paper with it in very even
layers, dry, and smooth out. ‘luke an
impression from the copper with the
traosfer ink; lay the paper on the stone,
damp the back thoroughly with a sponge
and water, and pass through the litho-
press. If all is night, the impression
will be found tracsferred to the stope,
but it will of course require preparing in
the usual manoer.  The great sdvantage
guoed is, that very many pore impres-
siots may be printed from stote than
from a copper plate, and very much
quicker.

Engraving on Steelisthe sameas
copper-plate engravicg, excejt 1o certain
modifications in the use of the acids;
therefore, so far as the process is con-
ceroed, no particular description is neces-
sary ; but the means employed for de-
carbonizing and rccarbomzing first the
steel plate, 50 as to reduce it to o proper
stato for being acted upoa by the graving
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tool, must be explained. In order to
decarbonate the surfaces of cast-steel
Plates, by which they are rendered much
softer and fitter for receiviug cither
trapsferred or engraved designs, pure
iron filings, divested of all forcign inat-
ters, are uscd, ‘The stratum ol decar-
Lonated steel should ot be too thick
for transferring five and delicate cn-
gravings; for instance, not more than
three times the depth of the engraving ;
but for other purposes the surface of the
atecl may be decarbonuted to avy required
thickoess. Todecarbonate it to a proper
thickaess for a fine engraving, it is to Le
ciposed for four hours in a white heat,
cuclosed ia n cast-iron box with a well-
closed lid, Thesidesot't’ 2 box must be at
least three-quarters of an inch in thick-
vess, and at least a thickoess of half an
inch of pure iron hlings should cover or
surround the cast-steel surface to be de-
carboaated. The box is allowed to cool
very slowly, by shutting off all access of
air to the turnace, and covering it with a
Inyer of sis or seveniuches of fine cinders.
Each side of the steel plate must be
equally decarbopated, to prevent it from
springing or warpung in hardening. -The
safest way to heat the plates is to place
them in a vertical position. The best
steel 15 prefesred to any other sort of
steel for by purpose of making plates,
apd more espearily when such plates
are iotended to be decarbouated. The
steel is decarbopated to recder it suth-
ciently solt for receiving any impres-
sion iotended to be made thercon; it is,
therefore, necessary that, afler any piece
of steel has been so decarbonated, it
should, previously to being priated from,
be again carbouated, or reconverted into
steel capable of being hardened.  Inorder
to eflect this recaibonization or recon-
version 1nto steel, the fullowing process
is cmployed; a suitable quantity of
leather is to be converted into charcoal,
by exposing it to a rcd heat io ao iron
retort until most of the evaporable matter
15 off the lcather. The charcoal is reduced
to a very fine powder; then take a box
made of cast iron of sullicient diwension
to receive the plate which 15 to be recon-
verted into steel, s0 as that the interme-

diate space between the sides of the box
nod the plate may be about am inch.
Fill the box with the powdcred charcoal,
nod, having covered it with a well-ftted
lid, let it be placed in a furnace similar to
those used for melting brass, when the
heat must be gradually increased until
the box is somewhat above a red heat
it must be allowed to remain in that
state till all the esaporable matter is
driven off from the charcoal; remove
the Id trom the box, and immerse the
plate 1a the powdered churcoal, taking
care to place it so that it may be sur-
reunded on all sides Ly a stratum of the
powder of nearly & uniform thickpess,
The lid Leing replaced, the box, with the
plate, must semaiv io the degree of heat
before descrabed for from 3 to 4 hours,
accordiog to the thickoess of the plate
so cxposed ; 3 hours are suflicieat for a
plate of 4 an inch in thickness, and 5
hours whea the steel is 14 inch in thick-
ness.  After the plate has been cxposed
to the tire for a sufficicnt length of time,
take it from the box aond nmmnediately
plucge it into cold water. Here it is
tound by experience that the plates,
when pluoged into cold water, are least
liable to be warped or beot when they
are held io avertical position, and made
to coter the water in the direction of
their length,  It'a picce of steel, heated
to a proper degree for hardening, be
pluonged into water, acd suffered to re-
maia there until it becomes cold, it is
found by cxperience to be very liable
to crack of break, and in many cases it
would be found too hard for the opera-
tions it was intezded to perform. |t the
steed cracks it is spoiled.  Therefore, to
&t it for use, should it not be broken in
bardening, it is the common practice to
heat the steel again, in order to reduse
or lower its temper.  The degree of heat
to which it is now exposed determines
the future degree of hardcess, or temper,
and this is indicated by a change of colour
upon the surface of the steel. Duriog
this heating a succession of shades is pro-
duced, from a very pale straw colour to
a very deep blue. It is found that, on
plungiug the steel into cold water, and
allowing it to rema:n there no looger
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than is sufficieat to lower the tempera-
ture of the steel to the same degree
as that to which a hand piece of steel
must be raised to temper it in the com-
mou way, it not oaly produces the
same degree of hardness in the steel, but,
what is of much more importaoce, almost
entirely does nway with the risk of its
cracking. The proper degree of tempera-
ture arrived at, after being plunged ioto
cold water, can only be learned by actual
observation, as the workmao must be
guided entirely by the kiod of hissing
noise which the heated steel produces io
the water while cooling. From the
momeant of its first being plunged ioto
the water the varying sound will Le
observed ; and it is at a certain tone,
befure the noise censes, that the cflect to
be produced is known. As a guide, take
a piece of stecl which has already been
hardened by remaining io the water tull
cold, and by the common mecthod of
again heating it, let it be brought to the
pale yellow or straw colour, which indi-
cates the desired temper of the steel
plate to be hardeved. By the above pro-
cess, ns soon as the workman dissovers
this colour to be produced, todip the steel
into water and attend carefully to the
hissing which it occasions, he will then
be able, with fewer experiments, to judge
of the precise time at which the steel
should be taken out. Iimmediately on
withdrawiog it from the water, the steel
plate must be laid upou or held over n
fire, and heated uniformly until its tem-
perature s raised to that degree at which
a smoke is perceived to arise from the
surface of the stecl plate after havisg
been rubbed with tallow ; the stecl plate
must then Le again plunged into water,
and kept there until the sound becomes
symewhat weaker than before. It is tobe
taken out, and heated a sccond time to
the same degree as before, aud the third
time plunged into water till the sound
becomes aguin weaker than the last; ex-
posed the third time to the fire as before;
sud for the last time returned into the
water and cooled. After it is cocled
clean the surface of the steel plate by
heating it over the fire, The temper
must be finally reduced by bLrioging on

a brown or such colour as may suit the
purpose required. The above is an old
process and oot generally used. Eu-
graving on steel is effected nowadays by
graviog and etching like copper; using
for bLiting-in a mizture of 1 part pyro-
ligneous acid, 1 vitric acid, 3 water; run
off from the plate io less than a minute,
risse in runmaog water, and dry quickly.
Use stronger acid when o deeper tint s
required,

Engraving Steel Cylinders.— A cylinder
of very soft or decarbonized steel is made
to roll, under a great pressure, backward
and furward on the havdencd cngraved
plate till the cotive impression from the
engraving is scen on the cylinder in nite-
rehievo. The ¢, linder is thea hardened
and made to yoll again backward aad for-
ward on a copper or soft steel plate,
whereby a pertect facsitmle of the origi-
cal 13 produced of equal sharpoess.

Etching.—The apparatus consists of
copper plates, etching needles, haed-rest,
etching-ground dabber, vil-rubber, rottea-
stone, smoking taper, engraver's shade,
bordering was, stoppiug-out varuish,
tracing paper, and aquatoitis.

Ground.—The ground is composed of
equal parts of aspbaltum, Burgundy-
pitch, and beeswax ; place them iu an
carthen pipkin 10 an oven, and melt,
The mass must be kept stivred until well
incorporated.  Pour the wixture into a
Lavio of cold water, and, when nearly
cold, it should be pressed, aod rolled with
the hand uotil all the water is discharged,
thea make into a ball.  Procuve a piece
of worn silk, without holes; double it;
place the ball thercin, and tie up the
ends with packthread, taking care that
the double silk reaches well and tightly
over the ball; cut off the surplus silk,
and let the koot remain for a hand-hold.

Dubber.—Take a piece of silk, twice the
size of that for the ground ball; double
ity place in it a ball of coarse wool well
picked out, about the size of a small
apple; tie it up in the same way as the
ball for the ground, and it is ready for use.

Oi-Rubber. — An oil-rubber is made
from a strip of woollen cloth, about 2
inches wide, rolled up tightly, and bound
over with packthread or thin tape, With
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a sharp knife cut off one end, avoiding
the string, so that the surface may be
quite fat. This is used for taking out
stains, or polishing the plate, as in Fig. 46.

Fio. 46.

Lotten-stone, — Take a picce of fine
flanoel, rather less than the silk which
covers the etchinz-crouad ball; double
it ; placc oo it a small quastity of retten-
stone, in powder, which tic up in a bag.
A small portion of fice whiting in the
lump should be also kept we hand.

Smoling Taper, or Lamp.—For small
plates, procare a wazx taper; uncoil it by
degrees beture the tive untd it is ell
equally pliaot; double it up in about six
lengths; give 1t one twist while warm,
and turn it a few times before the fire,
that the picces of taper may adhere to
cach other; melt the wax at ooe end, so
that the wick is exposed 3 see that all
the cottea euds will light frecly; care
should be taken to extimguish the cotton,
or it will revive with the least draught,
aud may become dangerous. For large
plates it is preferable to use an ordinary
oil lamp mouanted on gimbals; this ob-
viates the incouvenicuce occasivued by
the dripping of the tapers.

Bordering Wuz.— 3 oz, of resin, 2 oz,
of beeswasz, and such a quantity of sweet
oil a3 will soften the musture to faucy.
Procure an earthen pipkio; place in the
Lottom # oz. or more of sweet o 3 add the
resin and beeswax, broken io small pieces ;
when melted work the ingredients well
together with a stick uatil thoroughly in-
corporated 3 thea pour into a basw of cold
water ; as it gets cold, work it well with
the hands by pulliog out iuto lengths
azd doubling 1t together again ; the more
it is worked the better it will be for use.
Should it turn out brittle, return it
broken to the pipkiz, and add more oil ;
work it well together as before, pour it
mto water, and work it again with the
bands,

Engraver’s Shade, — Bend a piece of

wire into a balf circle; bind it together
with wazed string ; lay it on tissue paper;
cut away all but 4 an ioch round the
wire: cover that § inch with paste, and
turn it over the wire; when dry the
shade is complete, Fasten a light string
to the centre of the half-circle, and sus-
peod it from the window-latch when in
use. This shade must be placed in a
forward position, sloping before the
plate, apd the white light it produces
will enable the cograver to sce the lines
made by the etching necedle.  An equally
effective shade may be made by coveriag
a light square wire frame with tissue
paper, and supporting it with two struts.
Thus frame cau be made to rest at aay
angle, upon the table immediately in
frout of the work.

Hand-Rest.—Any flat and thin pece
of wood will answer the purpose, which
is to keep the haud clear of the plate
whilst at work. A good hand-rest may
be made of a thin beard raised above the
work upon side picces of such a height
as to allow the plate to be fresly moved
underneath the board. The front edge
of the board may be faced with a strip
of steel plaved true when it serves as a
straight-edge,  This arrangement will
be found extremely handy.

Stopping - out  Varnish, — Turpestine
varnish is superior, for several reasons,
to Brunswick black.

Turpenfine Varnish.—Break small pieces
of resin into a phial ; pour over spirits of
turpentine toabout twice the height of the
resin. Place the bottle in a small saucepan
of watcr on the hob, near enough to the
fire to make and keep the water hot;
place a cork lightly 10 the mouth of the
bottle, as the misture will require to be
shaken occasionally. Pour asmall portion
of this mixture into a small pot, with a,
little lampblack added to give it a colour,
and well mized. This last is pecessary to
prevent lumps 3 it may be done by work-
ing the misture well together with the
camel-hair peosl.  This 15 a good stop~
ping-out varpish, With this varnish go
over the border or margin of your plate;
do this whea about to put it away, and
the varnish will become hard by being
left a pight to set. When biting-in
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agaip, go over tho margin, using the
same brush and misture. It can always
be worked up by addiog a little turpca-
tine. When it is set so hard that the
finger may be placed on it without stick-
g, it is time to make up the wall or
border of wax tv hold the aquatortis.

Aquafortis.—Procure three half-pint
bottles with glass stoppers, and two
piot carthen jugs with spouts. Place
4 Ib. of nitric acid in bottle No. 1.
Pour into Lottle No. 2 rather less than
the fourth of the witre; fill the bottle
three-parts full of water; slowly pass it
into one of your pint jugs, and back
again to the bottle, to mix it well, In
Lottle No. 3 put onc-half of the remaining
pitric acid j water it as before; see that
the mitric aaid o bottle No, 1 15 well
stoppered, and cover it with a picce of
old glove.

Tracing and Tracing Paper.—Tracing
can be conveniently cffected by using
sheets of transparent gelatine, similar to
that made for Hecliotype purposes, and
placing it over the drawing, which can
be scen clearly through the gelatine.
Trace with a sharp etching-necdle, taking
care to remove the burr from the lines
with the thumb-nail as the work pro-
ceeds.  When finished, fill in with tine
powdered Brunswick black, entirely free
from grease, or powdered red chalk,
reverse on to the plate, and rub the
lines with a burnisher. Tra@ng paper
of various qualities may be readily
purchased. DBut in case of pecessity,
very good tiacing paper may be made
by saturating, with a camel-hair peocil,
the finest tissue paper with the tollow-
ing mixture ;—4 oz. of balsam of Capada,
to ¥ oz. of spirits of turpentine; shake
well together in a 2-0z. Lottle. When
covered with the misture, hang the paper
on a line to dry; then wash in ke
manoer the other side. Place your draw-
g on a tracing board, a picce of soft
planed deal ; lay the tracing paper over
it; fasten down with brass-headed points,
not through the drawing, but close to
it, 50 that the pressure of the brass head
secures both the drawing and tracing
paper from moving. Go carefully over
all the lines of your drawing with an

H pencil, occasionally placiog & pece
of white paper between the drawiog and
the tracing paper to ascertain that no
lines on the drawing have escaped atten-
tion.

Transferring Paper.—This is made as
follows ;—Take half a sheet of very fine
bank-post paper; lay it on a clean place,
and rub it well with the scrapings of red
chalk with a small piece of sponge.  Ap-
ply the chalk until the paper 1s all of
one colour ; then, with a picce of clean
old muslio, rub the greater part of the
colour from the surface. The colour may
be rencwed oceasionally as the markings
become taint.

Ttsting the Ground.—Heat one corner
of your plate aod vubover it the ground
ina thio and even surfice.  Next apply
your dabber, to make a yet more equal
distribution of the ground. When cold,
mark over it with rather a blunt ocedle
(No. 3). Should the ground be brittle,
and crack with the passage of the needle,

-zdd to it more beeswax; shouid it drag

with the peedle, add more asphaltum;
the ground will easily melt again. Wheun
a ball is satisfactonily made it will last a
long time.  The weather has considerable
effect on the mixture, and the quality of
the ingredicots is very smportant, 5o that
1t is advisable to get the ground as per-
fret as possible while the melting pot is
in use.

Heating the Piste for Ground.—Have
a small hand-vice, Fig. 47, with a haft of
wood to resist the passace
of heat to the band. |If
the plate is staioed or dis-
coloured, the wnark must
be removed with the oil-
rubber with a Iittle rotten-
stone aud oil; polished off
with a Lit of old musha
powdered with whitiog,
care being taken that no
dust remains on the plate.
Screw the vice oa the long side of the
copper plate with a slight hold, covering
the part grasped by the jaws of the vice
with a sinall pieco of paper to prevent
injury to the surface. Heating may be
performed by burning paper under the
back of the plate; but a stove or clear

Fic. 41.
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fire is preferable, and a couple of spirit
lamps with rests for the corners of the
plate, the best plan of all. DBe careful
not to overheat the plate.  If the surface
becomes discoloured the plate is over hot
as a test, turn it over and spit oo the
back; if the moisture jumps off, the plate
is suflicieatly hot; should it hiss and
remain on the plate, more heat must be
obtained. A picce of eanvas, rather
larger thao the plate, should be warmen
by Iaying it before the fire during the
heating process; placet oo the table, aod
lay upox it the plate retained in the vice.
Now pass the ball of ground, Fig. 48,
over it backwardsaad
forwarls until the
plate s covered,
sprcadiog the ground
as evenly aad thinly
as possible.  Use the
dabber with a quick
action, pressing it
down and pluckiog it up. If the ground
docs not distributeatselt easily, burn paper
upder the plate as before until it shines
all over, being cautious that the ashes of
the paper do pot settle on the surface;
dab on again, decreasing the pressure,
but not the speed of action, until the
surfuce is all over alike,

Smolang the Plate.—Have the taper
ready, and a single taper or candle to
take the light from; the surface of the
plate being perfectly covered, it may be as
well to renew the heat io the plate, by a
paper burnt uoder the back until the
surface shiues, taking the same precau-
tions as Lefore. Hoid the plate 1o the
Jeft hand, with the face downward;
light the smokiog taper, Fig. 49, at the

TiG. 48.
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samo time, haviog als the wicks burn-
juz; pass it rather quickly round the
margin, aod by degrees towards the

centre, using a fluttering action with the
hand, Fig. 50 ; smoke on until the whole
surface is of & dark colour, keeping the
taper at such a distance from the plate
that the burbing cotton may have no
chance of touching it, although the flame
spreads over it. Apother way 18 to
suspend the plate, if of large size, over-
head, and smoke with the oil lamp.
When the surface is all black alike, and
Do sooty marks are to Le seen on the
working part of the plate, the ground is
fit for use. lake the plate, face down-
wards, to some coovenient place, and
pour cold water over the back, Fig. b1,
holding the plate
in a sloping posi-
tion, the vice up.
This last process
produces astronger
asd harder surface
than could be ob-
tained if the plate
wese left gradually
tocool. Now place
theplate faccdown-
wards, supported
oo one side by the
screw of the vice,
Fig. 52. Cleanthe
smoke from the back, and lct it remain
until quite cold. Sume difliculty mmay
Le found 1a laying the first ground with
success, but with a little practice this is
surmounted.

Trungferrmng.—In the abscace of an
etching board, place the copjer plate on
a thick picce of brown paper larger than
the plate; mahe two ribs of the same
paper, doubled four or more times, and
about an inch wide; place them at each
end of the plate on the brown paper, and
fasten them with sealing wax ; these ribs
serve as shoulders for the rest to lay of,
which will prevent the haad frem touch-
ing the work. Now cut thetracing paper
to the size of the plate, having 1mled
the margian line if one 1s required.  Place
the traciog reversed; that is, with the
peocil side to the plate. Fix it with
pieces of soft wax round the border,
Jeaving open the bottom to admit the
transfer paper, which iotroduce with the
chalk side next to the plate; the upper

Fia. 51.
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side of the paper must be kept clean,
that the pencil-lines oa the tracing paper
may be seen. With an HH pencil, cut
sharp and short, go over all the lines
of the tracing with ratber an upright
hand and & strong pressure; the upper
side of the tracing paper will show
whether all the lines have been traced;
look sideways at the work, and the black-
Jead marks will be perceptible. Beforo
advanciog far in the transfer, lift up the
bottom of the traciog to ascertain if the
lines are of sufficient strength; if not,
apply more red chalk to the trapsfer
paper, When the transfer is nearly com-
pleted, do not take off tho whole of the
paper, but let the top part remaio fized.
Then lift up the tracing, and if any part
of it has been meglected, it can again be
fixed down, and the omission rectified.

Etching. — Commence with a fine-
pointed needle, No. 1, and go carefully
over the outline, not making much im-
pression on the copper, but sufficient ‘to
remove the ground; with the same point
go over all the lighter parts, increasing
the pressure, so as to make a slight in-
dentation on the plate. Ne. 2 point may
now be used to go over the lighter shade,
with an increased weight of hand. No. 8
point will answer for the darker shades
by makiog the lines nearer together and
increasing the pressure. Interline parts
that require estra colour with No. 1
point ; the etching may be worked at for
a considerable time by interlining and
dotting. " If there are any marks to cz-
punge, dip a pointed camel-hair pencil
into the turpentine bottle, and with its
point work up some of the ground on the
margin of tho plate, and therewith stop
out the objectionable marks. When set
it will resist the aquafortis.

Bordering the Plate.—Io cold weather
the war will be too hatd to roll out
with the hand;
in that case it
must be placed
in  moderately
warmwater uotil
it becomes pli-
’ able; then pull
and roll it out, Fig. 53, to about the thick-
pess of o small walking-stick ; slightly

Fia. 53,

grease the point of the thumb and two
torefingers with deer or mutton fat ; press
the roll of wax flat, and place it on the
border of the plate with the edge to the
varaish, taking great care that the bor-
dering wax does not go off the varnish.
At tho parts intended to be the darkest
coroer of the plate pinch out the wax
border, that the height of the wall may
Le increased at that corner where the spout
:5 to be formed with the wax to prevent
spilling the aquafortis in pouring it off.
Diting-in.—Lay tho plate flat on a piece
of caovas larger than the plate as a pro-
tection from apy splashings that may be
made. Place the spout of the plate in
front for the oovenicnce of pouricg off
Pour a little water over the plate to sce
if there are any leaks in yoor border; if
there are any, pour off the water; let
the plate dry, particularly in the defec-
tive part; then press down the outer
edge of the wax with a piece of wood,
Leaks can also be found without using
water by holding the plate up to the light
and looking at the edge, whea the sinallest
pin-hole will bLe immwediately detected.
Have two or three small wedges, to be
used for tilting the plate should the acid
not lay even.  When the border is sound
pour off the water; then cover the sur-
face of the plate with the aquafortis from
No. 2 bottle. If, in the course of half a
migute, the ctching on the plate should
assutce a light-grey coating, the mizture
is good ; but if it should thiow up bub-
bles, it is over streng, and more water
must be added, but pot on the plate. The
mixture must be placed 1n the jug, then
in the bottle, and afterwards returned to
the plate. Should the lines on the plate
remain as bright copper after the acd
has been oo half a mioute, it is not
strong coough, and some aquafortis out
of bottle No. $ must be added. When
the mixture on the lines does not produce
a foam, but the plate continues of a grey,
frosty appearance, the process is going on
well.  The power of Liting-ia correctly
depends on the expericnce in using the
acid.  With a soft camel-hair pencil
lightly remove the frosty appearance,
takiog care that the quill does not touch
the ground. Should any part of the
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ground break up by the lines becoming
united, pour off the acid carefully into
the jug. Laytho plate again on tho flat,
and cover it with water
from the other jug,
moving it gently with
the camel-hair penal,
which place at once
/i in a water-jug when
: taken from the acid,

210 or it will soon be do-
éﬁfgé::stroycd. Throw away
the wash-water from

the plate. When the
first Liting is completed set the plate up
cndways to dry, Fig. 54,

Sccond Biting.— Wher. the plate is
perfectly dry, take off with a blunt point
covered with silk and dipped in turps a
spot of ground in the Lighter part to
ascertain if the acid has made sufficient
indentation.  If it has, work up the
stopping-out varmish with as.camel-hair
pencil, and with it cover all the parts
intended to remain light 3 elevate the rest,
Fig. 53, so as not
to press the bor-
der wax.  When
the stopping-out
varnish is  dry,
wlich may be
ascertained by
placing the finger
on it; if it does
cot stick, it is
dry; put on the
same  aquafortis
(bottle No. 2), and
let it remain until
you observe tho
ground  giving
way ; then pour off the acid, and wash
well as before.  Put the plate to drain.
Should it be required, more biting may
be done ; the process is the same.

Cleaning Off. — Great care must be
taken that the plate is perfectly dry; if
it is not 1t may be placed before the fire,
but not close escugh to melt the wax.
Haviog carefully wiped the canvas, lay
the plate a little more thaa half-way
upon it, so that the balance remains upon
the table. Apply a lighted taper, or a
folded paper match, progressively under

Fie. 51,

FiG. 65.

the wax ; pull up the wax, Fig. 56, as the
warmth proceeds ; o very slight warmth
answers the pur-
pose. By re-
moving the wax
with a knife you
are liable to ia-
jure the margin,
which is diili-
cult to remedy.
Should any of the wax adhere to the
plate, remove it by using a piece of
wood cut in the shape of a chisel. Fix
the vice on the same place as when laying
on the ground., Rub the plate over with
turps, taking care to o over every part;
hold the plate up Ly the vice; heat the
back with burning paper as before, until
the ground varoish and tallow are melted.
lubotf with asoft rag. Should any smut
remain, apply a little turpeatine; with-
draw the vice, ard wash the spot it
covered with turpentive. Rub the plate
front, back, and sides with the rag. Dab
the plate with the bag of rotten-stone;
pour on it a little sweet oil; and polish
the plate with oil-rubber, using con-
siderable up-and-down pressure; wipe
the plate quite clean, and polish with
fine whiting. Should the biting-in have
succeeded, the plate is ready for the
printer,

Dry Point.—The dry poiat may next
Le used. For this purpose the beedlo
No. 3, well pointed, may be employed,
as indeatire must Le made by pressure
of the hand. For ioterlining the parts
which are too weak, and uniting lines
neglected in the etching, the dry point
will be sufficient ; but the pressnre will
leave a projection or Lurr on the plate,
which must be carefully removed by tue
sharp scraper; should the plate requite
more than the dry point can accomplish,
recourse must be had to re-biting.

Re-biting.—leat the plate as before,
but make one corper, the one with the
least work in it, hotter thaa the other
part. Prior to layiog the ground the
plate should be polished with whiting, or
with methylated spirit and aquafortis,
using a piece of old muslin folded in the
shape of a dabber, winch will fill the

Fig. 68,

etched lines, and prevent the bpew-laid
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ground from entering. Rub the ground
on the hot corner, and with the dabber
take the ground therefrom, acd dab
quickly over the other part uatil the
whole surface is covered. All the parts
but those wanting more colour may be
stopped out as before; the border wax
must again be used. Next follow the
same process with the acid.

Itectching.—This is the most certain
method of finishing the plate. The ground
must be laid as in the tirst instance, but
using a greater Lody, and with toe dabber,
Fig. 57 rubbing it well into the lines,
taking care that
no whiting re-
maiss  in the
-~ ctchiog marks;

l for this process
- the plate should

bemerely washed

with turpeatine ;
a slight extra warmth nud good dabbing
will render the ground acid proof, The
smoking is here dispensed with.  Set up
the ground, and work at the plate asin
the first instance. Now use No. 3 sharp
Toint, and iuterlie the parts that should
be darker and where greater strength is
wapted, crossing the lies, not at right
anglics, but lozenge-ways, The plate
cleaned ol as before directed, receiving a
light oil rubbing with alittle rotten-stone,
avd washed off with turpentine, may now
Le sent to the printer’s, and a proof
obtained. By repeating the re-ctching
the plate may be worked up to the colour
of a line cngraviog. In some of the
darker parts a graver or lozenge - tool
may be used ; but it is rather dangerous
in the hands of the uninitiated; asit is
apt to slip, and make deep lines where
nooe are wanted, Re-biting will produce
any extra colour that may be wanted
with little more trouble and with greater
safety.

Ercurxe.—PROCESS AvoIpiNg Stop-
PING-OUT.—For the first biting, grourd
and smoke the plate in the ordinary man-
ner, then etch those parts only which are
to be darkest, such as vigorous foreground
in landseapes, and other deep work, Use
po delicate lines at this stage; japan
the back &f the plate and the spot where

Fia. 1.

the hand-vice was placed; use a photos
grapher’s tray as an acid bath, in which
immerse the plate io nitric acid until the
very black lioes are bitten-in. Clean the
plate, and take aproof. For the second
biting, ground the plate again, and smoke
it; the tirst lines will still clearly show.
Draw all the work of a medium dark-
ness, with a sharper point than that used
forrthe first biting-io.  Place the plate
in the acid bath, und Jet it 1eman until
the lines are of a moderate depth.  Re-
move aod clean the plate, aod take a
sccond proof. For the third biting, ground
with transparest ground, and do not
smoke 1t. Etch all the delicate work,
keeping the lines close to each other, and
using a sharper ceedie than before.  This
operation requires more care than the
two previous ones, as the lires will not
show very distinctly.  This process is of
great service for intnicate work, in
conscquence of the ease it gives of intra-
ducing pale lines amougst the darker
work, and a delicate backgroucd beyoad
the vigerous lines of the subject ; whilst,
by taking proofs after each biting, the
progress of the work may be seen, and its
correctness cosured. By covering the
back and edges of the piate with japan
varnish, the old and tedious process of
bauking up the sides with wax is avoided,
and the plate may be plunged ioto the
acid bath without any further risk or
trouble,

Erciting.—GEXERAL [NSTRUCTIONS. —
The following directions will relieve be-
gicoers from much trouble, and enable |
them to avoid maoy accidents to which
enzravers are liable ;—when using the
acd, slightly grease that part of the
hand likely to come in contact with it,
as a preventive to its making stains,
which are pot easily eradicated. When
your border war has done its duty, have
it well washed in cold water, then warmed
before the fire, pulled out apd pressed
together again, as the more frequently
that is done the more phable the wax
will be for future use. As your aqua.
fortis will become reduced in strength
by exposure to the air, it becomes neces-
sary to ndd a portion of No. 3 bottle to
that of No. 2, and a small quantity of
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No. 1 bottle to No. 3, No. 1 bottle con-
tainiug the undiluteacid,  When making
a point to an etchins peedle, work the
poist round, as, should there be any Hat
side to the pornt, it will bite the cop-
per, and prevent the freedom of hand
required to give spirit to the ctchag,
The burnisher will softca down any part
of the etching that appears harsh or
crude, by gently passing it over the parts
to be reduced in colour.  The shade must
be Letween the plate and the light, in
order to be able to see the marks of the
burnisher ; fine charcoal and oil will re-
move these marks, and the oil-rubber
will clear away the charcoal marks. The
charcoal can be obtaiced at a copper-
smith’s or plate-printer’s.  1fa buraisher
is good at first, it never requires altera-
tioa. The scraper must be occasionally
sharpened.

Soft Ground.—Take half a ball of
nard ground, mixed as described upder
the head Etching Ground; to that add
a prece of mutton suet.  Melt them well
together, observiug that the ingredicots
must be thoroughly iccerporated ; thea
pour into cold water, and use it as before
directed.

Laying the Ground. —The process is
exactly the same as io laying the etching
ground, with this dillerence, that the
plate does not require so great a heat.
Smoke the plate the same as iu laying
ctching ground.  The ground must be
spread as thinly as possible, to cover the
plate and Lear smoxioz. Fhe surface of
the plate must be alike all over, and
quite bright or shiniag. [If any part but
the edges appears sooty, it must be
cleared off and the plate polished, as
described for etchiog, and laid szain, A
good ground may be made at the first
melting, but that can scarcely be ex-
pected. It may be as well to test the
quality of the mixture before laying a
whole ground. To this end, heat a small
portion of the plate; lay on the ground;
smoke it; apd let 1t get quite cold.
Obtain some of the tinest tissue paper, of
very even texture. DPlace a picce of the
paper on the patch of ground laid, and,
with a fine-pointed H pencil, make a
shight sketch ;—a bit of foliage, for 1+

stance; the paper should slightly stick
to the plate; wheun carefully raised by
the two bottom corpers, the back of it
should clearly show every line made on
its surface, only darker. Should the
sketch on the copper look as it it waus
dotted all over, the mixture of ground
will de. Should the ground adhere to
the paper, hike marks with pen and iok,
the ground must be melted, with ag
addition of hard ground ; and if even the
softest marks of the peno! do mot pul:
the ground from the plate, .he grouua
must bo remelted and remixed until it is
fit for work. As the temperature has
great effect on this ground, that which
will answer for summer will not do for
winter, so 1t may be as well to make
two or three mixtures, aud nuraber them
according to their several degrees of
hardaess.  Having succeeded in mixing
the ground, take a piece of tissue paper
twice the size of the plate. Place the
plate in the centre, nod with ablack-lead
pencil draw a line all round it. BMake
the sume mark on the other side; then
lay the ground as described.  Whea cold,
wipe the back and edges before taking off
the hand-vice. This ground being very
tender, care must bo taken pot to touch
the face of the plate.

Drawing.~The drawing is to be made
upon the square marked on the paper.
If it 15 inteaded to copy a subject, the
same process as in trausferring for the
hard-ground etching is used; only, in-
stead of traesferving the sed lines on to
the plate, they must be made within the
square marked on the paper. Take care
that the traciog is reversed. If it is
intended to draw vn the plate without
copy, lightly make the design on the
square marked with fine-pointed red
chalk. Should tbe subjuct be figuwves,
evergthing must be drawo to the left
haod, or reversed. Fold a silk handker-
chief in four; lay it flat aed smooth on
the table; place on it the paper, with
the chalk sketch downwards. Then, with
great care, lay the plate, face down,
cxactly on the square mark of the paper ;
fold over the back the surplus paper,
and fix the sides with four thin spots of
sealing wax pesr the corners; be sure

M
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not to move the plate on the silk. Take
up the plate carefully, and place it for
work. Usc a hand-rest, as in ctching,
and a hard-pencil, I H, on the places
you wish to be dark. In soft-ground
engraving, the drawing must be finiched
the day it is commenced; the mechanical
part of the work may be delayed. When
the drawing is finished, pull up the paper
by the two bottom corners. Varnish the
border down the same as in etching. The
acid used must be much stronger; the
border wax higher and broader in the
spout, as you may perhaps have to pour
off suddenly,

Biting-in.—la biting-in, pour off the
acid when the ground begins to break
up; that is, coming upio patches. During
the biting-in the soft camel-hair pencii
may be used, Lut very tenderly, Wash
well off with cold water, and place the
plate to dry. For cleaning, see Ltching,
Should the plate require more finishing,
have recourse to the hard ground without
smoking.

AQUA-TINTA ENGRAVING.—This was
formerly resorted to where the object was
to produce a plate, the impressions from
which were to be coloured. It is recog-
nized by its similarity to Indian ink or
sepia drawinp ; for, in working the plate
at press, black and brown inks are used
indifferently, as the artist or publisher
may direct. Resio forms the ground in
this method of engraving.

Aqua-tint Ground.—Break some of the
best white resin into pieces, and put into
a bottle with spirits of swine, and shake
occasionally until the resin is dissolved.
The bottles must have corks, not glass
stoppers. Have two other bottles ready ;
mark the bottles 1, 2, 3. No. I is the
bottle into which the resin is placed.
Pour a third of No. 1 into No. 2, and
nearly fill it with spirits of wine. Pour
wte No, 3 rather less of the mixture from
No. 1, and nearly fill 1t with spirits of
wine. These bottles must be occasionally
shaken, and their cootents allowed to
stttle well before use. The contents of
the three bottles must be so mized that
they are one under the other in strength,
as the size of the grain to be laid on the
plate depends on the quantity of resin

each muxztuze cottaing, The more of
resin the larger the grain.  The spirits
shoald be cntirely free fram water,

To Test the Spirits.—Place a small
quantity of gunpowder in a silver spoon ;
pour over it some of the spirit; light the
spirit, and let it burn to the powder, If
the powder takes fire and explodes, the
spirit is good, and fit for use. Should it
remainin the bottom of the spooo, black
and wet, the spirit has been adulterated
whh water, and 1 pot fit for the purpose,

Trial of Aqua-tinta Ground.— llave
a tin trough about 2 inches wide, and
rather looger than the plate, with a con-
venient spout at oae cnd 5 the trough s
to act as a receiver of the spirit whea
pourcd over th® plate; the spout to re-
turn it to the bottle.

Laying the Ground.—Polish the plate
well, as before dirccted.  Place it at a
shight slope, the tin trough under the
lower vdge to receive the spare tnixture,
As a trial of the ground, pour the liquid
from each bottle, and make a small patch
in different places at the bLottom of the
plate.  Wheo the liquid has ruo oft into
the tin trough, lay the plate flat, and
with a piece of rag wipe the lower edye,
Take a maznifviag glass, and look at the
grains deposited on the copper.  Having
poured the spirit from the trough to
bottle No. 1, make choice of the grain
most Likely to suit the work s if neither
of the three should, mix the large grain
and the small tozether until it does,
letting the mixture settle well before it
is used. Iiemove the trial spots; polish
the plate well, and place it as dirccted
for trial with the side intended for the
foreground next to the tin trough. Pour
the mixture along the top of the plate,
from ove end to the other, until the
whole of the surfice is covered. Assoon
as the spirit has run into the tin, lay the
plate flat ; the sooper it is laid flat the
rounder will be the setting of the grain;
the longer the plate remains on the slope
the more eclongated the deposit of resin
will become, which for some sort of work
will answer better than round; such ag
broken rock, waterfalls, In most cases
it is advisable to make a very fine etching
of the subject intended to be placed on
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the plate prior to laying the aqua-tinta
cround ; in the end it will save time.
The ctching must be very light, other-
wise the aqua-tinta ground will hung
round the lives, and form a ray of light.
Should the etching be strong, it will
require to be tilled up with waz, nod
polished off before laying the ground.
Engravers send the plate to the printer's
to have it filled up with iok, which is
the best method,  If obliged to use wax,
heat the plate rather above what is vee
quired for the etching ground, the surtace
wiped off, and polished with the soft
part of the hand shghtly rubbed with
whiting,

Stopping-out the Lights.—Place oo the
left sule asmall looking-glass ina leaning-
forward position; lay betore it the draw-
iog intended to be worked from, with
the base or fureground towards the bottom
of the glass; you will then see the sub-
ject reversed in the glass.  Go over the
marginas directed inthe head Etching. For
this a camel-hair peec:l and the same pot
ot varutsh, wath a littde more lumpblack
wbled, and well worked together, should
be used, Stop out ali the white hights
scen in the drawing. By the time this
is done the varmish on the margin will
be dry or sct; if not, the plate must
remain until it 1s.  Go over the margin
acain with the same varoish, aod let
that set hard.  I'lace your border wax as
before directed, making the spout rather
lareer, that you mway be coabled to pour off
the acid quickly f nccewary.  Use the
satme aquafortis as for etching, but the
strength somewhat iocreased, as it must
reman on the plate a much shorter time.
Lay the plate an 1och or so over the front
of the table, with a piece of capvas
underaeath, having small wedges of woal
ready to Le used should the acid pot flout
evenly,

First Lights.—Tour ou the acid rather
quickly, runmag it from the bottle to
the jug, then oo to the plate; acother
Jug, havisg Leen filled with cold water,
should be kept ready for washing off,
When the acid has eotirely covered the
plate, the surface should immediately
assume a frosty appearance, but oot come
up in bladders. Little more than a

mioute may be esough for the acid to
remain on the plate; pour it ioto the
jug as quickly as you can without spilling
1t ; immediately wash off with cold water
have a recaver for the wash-water, as it
must be thrown away.

Sccond Lights.—Dry the surface of the
plate, und, should aoy spots of moisture
remain oo the surfuce, carefully take
them up with Llotting paper. Now, with
the same varoish, stop out all the second
lights.  To prevent injury to the border,
place two blocks or old bovks under the
cads of your rest,

Third Lights.—When the sccond stop-
ping-out is set, put the plate through the
same process with the same acid, Again
dry “the plate, and stop out the third
highy parts; when set, apply the acid,
Lut let it remain on rather longer;
wash as before dirceted.  As all the flat
tints are now laid, it only requires the
very dark ones.  Ascertaig, with a mage
mtying glass, if the spots of resin remain
on the plate; if so, it will bear biting
again,  Should the ground remain sound
enough to stand uaether application of
the wmitre, You must prepare a mixture
called touching stuff,

Touching Stusf. — Burn o goad-sized
cork to ashes; take some treacle and add
as much ivery black as will make the
misture a dark colour by the addition of
a small quantity of sheep’s or ox gall ; it
works almost as free as the varnish, Make
the componition into a ball, a small quap-
tity to be used with water when required,
Again lay the plate for work. Paint
over all parts that are required to be very
dark, such as projecting foliage, and all
sharp shadows, with the touchiog stuth,
toading all the touches with as much of
the misture as can be placed on them.
When the touching stuff is dry, mix some
turpentine varaish, slightly coloured with-
lampblack, and with a larger brush go
over the whole of the plate.  When this
last varnish is sct, pour on some very
weak acid and water s the former wash-
ings of the plate will do. With the
sott camel-hair peacil used for the acid,
work up the touching stuff until the
whole comes off ; then wash the plate
clean with cold water, and ngain apply

M2
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the acid. For this Jast biting the acid
may remain on the plate as long as the
ground will stand, This may be ascer-
tained by clearing the plate with the
camel-h:uir pencil, and using the magoi-
fying glass, The plate must now be
cleaned, and remove the border wax as
before described. On this tint the oil.
rubber should be very carefully used,
The plate being quite clean, and placed
under the shade, it will be found that
the tints or bitings are rather sharper
agaiast cach other than is required.  The
burmisher will remove this by rubbing
the parts which are to be veduced in
colour, The partsto be burnished should
bLe slightly touched with the oil-rubber,
The use of the buruisher requires some
skill, which can only be acquired by
practice. The scraper is useful for bring-
ing out sharp lights, and modulating the
darker parts. 1f'the first ground is not
satisfactory, the plate must be polished,
and nnother ground laid. The second
ground must contain tore resio than the
first ; bordering, biting, and stopping-out
as before. The plate should be seat for
proof before the secoud ground is laid.
The proof will show where crense and
where reduction of colour is required.
The burnisher will reduce ; the increase
can only be had by laying another ground.

Ground to Eich on.—Mix a small quan-
tity of turpcutine varnpish with turpeas
tino slightly coloured with black, but
only sufliciently so as to remder the lincs
mado by the ncedle perceptible. With
this thin varmish, and a good-sized carrel-
hair brush, go over the plate lengthways;
when that is set, repeat the coating cross-
ways; let it sct, and lay it by for a night
afconvenicnt. The ctching fimshed, border
and bite ns before directed, but with
stronger acid.

AQUA-TINT ENGRAVING, — GENERAL
INsTRUCTIONS. — Great care tnust be
taken while laying the ground that there
is not much dust floatiog in the air;
for, should the slizhtest particle of
flock lodge on the plate whilst wet, it
will cause what is called an accident.
Wherever the speck falls the resta will
corrode around it, forming a white spot
oo the ground where the acid has beea

applied. These accidents are of littie
conscquence, unless they should happen
on the sky. To de away with these
light places, the chalk tool, or dotter,
must be usedy this is simply a bent
graver. From pouningthe ground misture
backwards aud forwards, it is Likely to
become foul; it should then be passed
through a double picce of clean muslin,
and put away in a bottle to scttle. The
buggisher acts as principal 1n forming a
good sky and backgrouad.  As the action
ot the acid will leave all the tints with
a sharp edge, they must be softened duwn
with the buransher.  Every fresh aqua-
tinta ground lud should be increased in
the size of the ggain, or the grousd will
become murky. To enrich azd darken
the foreground and foliage, etching over
the parts with the ctching grouond above
described is much the casiest methed.

Resinground Lngraving.—This is well
adapted to ornamcatal work, as great
depth of colour can be obtained, The
process is extremely simple.  The best
white resin should be veduced to powder
by pestle and mortar, thea placed in fine
doubled flanuel, and tied up ig a bag.
The plate must be heated as io laywng
ctching grouad, and the resin then pow-
dered on the surtace; lay the plate on a
table, so as to leave both hands free.
Take the bag of resin in the vicht hand,
and strike it against the left, the bag
must be held some distabce from the
plate, which will force the powdered
resio to cscape from the flanoel bag, and,
falling on the hot plate, will there fix
itself 11 small spots, something similar to.
the aqua-tint depesit, but much more
euduring. This produces very imperfect
results and causes dry ground engravings
to be looked on with distavour. The
stopping-out process is the same ws in
the aqua-tint. By repeating the process
with the flannel bag, a pomitive black
ground may ble procured, as dwk and
more euduring than a mezzo-tinte ground,
and it may be scraped on much in the
same way.

Haxunrron's BrysH Procrss.— This
process cousists in the employment of a
pigment which is strongly attacked Ly
acd. Clean the plate thoroughly with
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whiting and turpentive. Lemnve the
whiting by rubbing the plate with bread;
after removing which do pot allow the
hands to touch the plate. Crush a soft
pastel into fine powder; mix with a
strong solution of white sugar. Add a
solution of ox-gall, about equal in quan-
tity to half the sugar solution. The
pigment must be so mixed as to work
rather frecly, and draw a thin hine with
case and precision.  With a small, fijpe-
pointed sable-hair brush, make the draw-
ing on the plate, deperding mainly upoa
lines, as with a pen; when this is com-
pleted, be caretul not to let angthing
touch the plate, as the pigment dries
slowly. Dissolve some ordinary etching
ground in ether; hold the plate with a
pocumatic holder, and pour the solution
upon the plate till 1t makes a pool
reachiog the sides of the plate ; move the
plate gently from side to side, then pour
the supertluous soiution back iuto the
Lottle. lHeat the plate geotly over a
spint lamp. holding it about 12 inches
above the flame, and takiog care to
evaporate the cther gradually, aed not
to allow it to catch fire. The ground will
become traosparent, Place the plate 1o
a bath comsisting of hydrochloric acid,
100 grammes; chlorate of potash, 20
grammes ; water, 850 grammes, The
nydrochloric acid used should not be of o
deep yellow colour; should not give otf
fumes, amd, wheo mixed with water,
should have but a slight odour. Leave
the plate in this bath a quarter of an
Lour, then brush the surface of the plate
very geotly with a feather. This will
remove the pigment and the ether varnish
over it, leaving the lincs exposcd to the
acid.  The copper between them will be
perfectly protected. Leave the plateinthe
Lath uotil bitten-in to the required depth,
stopping-out when occessary. The finer
portious of the work may ather be
finished with the dry point, or in point
etching; in the latter case using a trans-
parent ground. If any erasing is neces-
sary, it must be done with ascraper. If
the pigment does not take oa the plate,
the copper may be slightly roughened bLy
a short immersion in a weak nitric bath.

Let the ether ground remain a night on

the copper before heatiog it, which must
be very caretfully done.

HaMERTON'S NEGATIVE PROCESS.—
This process avoids stopping-out alto-
gether, and the progress of the work may
be judged of with talerable certainty.
The ground is a solution of beeswax 1o
turpentine. Decant the solution till no
sediment remains ; it should be perfectly
fluid, and of a bright yellow colour.
Add about one-sixth of its volume of
Japan varnish ; this quantity will vary
shightly according to the heat of the
weather. It there is too much japan,
the ground will be hard and brittle; if
thete is too hittle, it will not Le strong
envugh to take smoke with safety. Clean
the plate with engravers' emery paper,
and place it ina bath f hydrochloric acd,
100 grammes; chlorate of potash, 20
gramines ; water, 850 grammes. When
the plate darkens all over, it is a sign
that there is no grease oo it, aad it is
then ready to receive the ground. Pour
on the ground as photographers pour
collodion, and let it dry for 12 hours;
apply asecond coat of ground in the same
manner, and smoke the plate immediately
without waiting for it todvy. The ground
should then be cven and smooth, aod
ought to Le used a few days after it is
laud, ns it hardens 1a time, If in haste
to use the plate, the first coat of ground
may be diied over a sparit lamp untl it
becomes transparent; cool the plate, and
procced as before described. The use of
the two coats of ground is to prevent
the smoke peoetrating to the plate, and
causing the ground to become detached
ia the acid Lath. Should the ground be
too hard, increase the proportion of the
wax solution. Draw all the dark parts
first; plenge the plate into a bath, of
nittic acid tor halt the tune mecessary
to complcte the biting. In temnperate
weather this would bLe halt’ an nour;
the first biting would, therefore, take
about 15 minutes. KRemove the plate,
dry oo blottiug paper, draw the next
darkest lines where required, and replace
the plate in the bath for a quarter of the
total time. This process is repeated, and
the plate, with the paler work, 13 re.
placed 1a the bath for one-eighth of the
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total time. The palest work of all is
last drawn, aod the plate is pluoged into
the bath for an eighth of the total time.
‘Thus the plate will have had the darkest
Jiges in acid the whole time required, the
darker lines half the time, the pale lines
a quarter, and the palest hues one-eighth
of the times, as each biting-in has the
advantage of those which preceded it.
Finish with the dry point where required,
HaMerToN's PoSITIVE PRoCUss.— By
this process the work is distinctly scen
duriug operation; black on a white or
silvered ground, without any deceptive
glitter, and exactly as jt is to be secoru
the priot. Clean the copper plate, and
rub it with a clean rag and a little of
Levi's créme d'argent, cyanide of silver.
Nemove the supertluous cream with a
clean rag, and the plate will be properly
silvered. If the cream is 100 thick, add
a bttle spirits of wine. If it is wished
to make the silver of a dead wlite,
slightly roughea the surface of the copper
belore silvering with fiue emery paper,
rubbed from right to left, or (rom left to
right, of the way it is iotcaded to work
the plate. Use a white ground, made by
dissolving white wax io ether—a satu-
rated solution. Let it settle a fow daysy
the clear part only is required, the milky
portion at the bottom, being undissolved
articles, are probably insoluble and use-
ess. To apply this ground, hold the plate
underneath with a pocumatic holder; pour
the solution on the silvered side; move
the plate gently but firmly from side to
side, so that the selution may run to and
fro ; then pour all the supertiuous ground
back into the Lottle. In finishing, move
the plate more rapidly. Let the ground
dry for 3 days. Apply a second coat
in the same maoner, and let it dry for
4 days in a quiet reom, where it will
not cateh any dust. If the plate isdiied
by the heat of a spirit lamp, the ground
will be transpareat, but ot of the dead
white colour which is desirable. DPamt
the .back and edges of the plate with
jupan varpish te protect them in the
{;a!h, which must be composed as fol-
lows ;=Chlorate of potash, 20 grammes ;
pure hydrochloric acid, 100 grawmmes;
water, 880 grammes ; or the same pro-

portions in English weights. Warm the
water, dissolve the chlorate of potash 1
it, thea add the acid.  Sketch the subjecs
with some pale but decided water colour,
red or yellow for example, using the
point of a stoall camel-hair brush.  This
will remaio visible whilst the plate is
being etched, which must be done whilst
it is in the bath; the acid will, of
course, attack the needle, but this action
keets the needles sharp, and they are not
eostly tools.  The bath should be formed
i ao oblong square piece of hight wood,
about 13} 1och thick, and lurger than
the well, which must be a square hole,
a little Jarger thao the plate, and
about an inch geep. Cover the board
aud well with about six eoats of japan,
which protects the wood from the actiou
of the acid, and the darx colour makes
the plate look whiter from the contrast,
A thin picce of wood, stained black, must
be used s a hand-rest.  Before using a
pew bath or well dissolve a small prece
cach of copper and of zice io it with
acid. Lay the plate in the desired posis
tion, and fix it by pressing small preces
of madelling wax at the corners against
the plate and the board. Etch with an
ordinary strong sewing needle inserted
in a holder. It must be sharp enough to
scrateh well thhough thesilver, otherwise
the live will not blacken at occe. The

Jwag ground permits the lines to colarge

slowly ; thus there is a cocstant gradu-
tion iu thickvess fromn the first to the
last hnes; as the tune of exposure
diminishes, this property must be care-
fully attended to. Thus, if the subject:
requires ouly about 2 hours’ work in
etching, this must be sprend over 5
liours’ exposure in the bath, which is the
time necessary to produce the darkest
lines; other work can be carned on
simultancously, but this process cannot
be hurried. If, however, the subject is
claborate, and requires more etching
than cap be finished in 3 hours, select’
for the first sitting various parts over
the whole plate; clean and re-ground the
plate; at the second sitting add work to
that previousty done, and 30 on until the
plate is finished, so arrangiog the times
as to work always at the same period of
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the operation on tones intended to be of
the same depth.  This process is acquired
with a little practice. If wvecessary to
cfface, it may be dene in the usual
manner with scraper and charcoal ;
always re-silver before retouching, if
retouching is required. For cleaning
the plates turpentine is usually em-
ployed, Lut schist-oi or petroleum are
Letter cleansers, and remove the japan
varnish very rapidly, whereas turpentioe
dissolves it slowly.

Lrcinxg rroM Natyntc.—Etching is
the ouly kind of engraving which can
couveniently be done divectly from nature.
The choice of subjects is the most im-
portant point, as, although ectching is
admirably adapted for srees and vegeta-
tiou in all its forms, and for pictuiesque
buillings and ammals, it is ot so well
suited for the representation of figures,
or for other subjects, which require dehi-
cate gradations of toucs. For anything
that can b2 espressed by lines, etching is

very successful, but it is oot easy of |

application to toaes. Ia working from
nature, the shading, in addition to giving
the light and dark tiuts, should also be
used to iadicate the form and texture of
the surface, the lincs being drawn in a
direction to indicate form as well as
tint.  Several plates, ready prounded,
may be carried in a small grooved box
to kecep them aparty if only ome plate
is intended to be used, it ¢an be carried
between two light boards, but must oot
be allowed to touch them. This can be
avoided by fixing small picces of model-
ling wax at the coruers of the plate. If
intcoded to be ctched on lHamerton'’s
positive process, the drawiog board, with
the welin it, must be taken, and the ne-
¢essary hydrochloric acid and chlorate of
potash in two stopperved bottles. These
can be mixed with waser wheo required,
Dry point is frequeutly used in the
finishiog of ctched plates.  The dry point
is an ordinary steel ctehiog needle, sharp-
ened in a peculiar manner with a sharp
rounded cutting edge, and used without
either ctching ground or acid bath. By
using this tool on the bare copper, a burr
is ruised, which catches the iok, aod ia
prioting gives the desired elect of a Jine

with a delicate gradation. The more per-
pendicular tho ncedle is held the less burr
there will Lo raised; by iucliving the
hand to the right the burr will be in-
creased, if the pressure on the tool re-
maigs the same. Practice enables an
ctcher to regulate the pressure on the
tool ; but if the pressure used has raised
too stroug a burr, it can be partially or
eotirely removed by usiog a sharp scraper
worked at rignt angles to the line. 1r'it
is desired to sce the progress of the work
rub a mizture of tallow and lampblack
over the plate; remove what is super-
fluous with a soft rag; the cffect of the
etching can thea Le fuirly judged of. Dry
point etching can now be made to give a
large number of impressioas, by having
the plate protected with o coating of
steel applicd by galvaoism. To etface
faulty work use sand-papers of several
degrees of coarscuess; the coarsest first,
then the scraper; finally, rub over with
willow charcoal and olive oil. Thisleaves
the plate fit to be etched upon; if, how-
cver, it should be hollowed out by this
process, mark the spot on the back of the
plate by means of callipers. Lay the face
of the plate on a block of polished stecl,
and give it two or three blows on the
back with a rovnded bammer. The en-
gravers’ copper planers will dothis work
with more precision and skill than can
easily be acquired by ordinary etchers.
A passage that has Lecn over-bitten may
be easily reduced by being rubbed with
willow charcoal and olise oil, which
mevely reduces the copper without in-
juriog the lines, except the very pale
onc; these must be etched over again.
It is Letter to have the plate over-bitten
than not coough, as the former is more
easily remedied than the latter,

Stipphing is also ezecuted on the etcb-
ing ground by dots instead of lines made
with the etching needle, which, according
to the intensity of the shadow to be re-
presented, are made thicker and closer,
The work is then bit-in.

Ltching on Stecl is executed much in
the same way as in the process on copper.
The plate 13 bedded on common glaziers’
putty, aod a ground of Bruaswick black,
or wax, is laid ia the usual way, through
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which the ncedle scratches. It is then
bitten-in in the way above described.

LEtching on Cast fron.—Use a solution
of common salt and sulphate of copper for
the biting-in.

Ltcling on Steel or Iron.—Take sul-
phate of copper, sulphate of nlum, and
muriate of seda, of each 2 drachms, nnd
strong acetic acid 1% oz., mixed together.
Tivst smear the part intended to be
etched with yellow soap, and write with
a quill pea without a split.

Etcuing Grass.—Glass is ctched by
hydroflueric acid gas, or by liquid hydro-
fluoric acid. The acid for this purpose
is obtained by treating fluoride of ealcium,
Derbyshire spar, with sulphuric acid, in
a leaden vessel, as we shall presently
describe.  The gaseous hydrofluoric acid
has the property of producing a surface
which represeats ground glass in its ap-
pearance; but the liquid acid produces
Just the contrary cflect, and dissolves
away the glass, leaving the surfaco
polished nnd clear  Etching glass, there-
fore, consists of two operations ;—etch-
ing by the gas, and produciog a dull
opaque surface, and etching by the liquid,
and producing a surface which is bright
apnd clear. 1. Gaseous hydrofluoric acid is
the product of the action of sulphuric
acid and fluoride of ecalcium, Take
powdercd fluoride of calcium, 2 parts;
sulphuric acid, 3 parts. The powdered
fluoride is placed in a leaden dish or
shallow box, the sulphuric acid poured
upon it. By means of a stick, the acid
13 made into a paste with the powdered
fluoride ; the mixture only requires to
be warmed to cvolve considerable fumes
of gascous hydrofluoric acid. These fumes
are disagrecable ; the cxperiment should,
therefore, be conducted in the open air or
unicr a chimoey.  The glass plate to be
ctched is covered with wax, by gently
warming the glass sutlicient to melt war,
and rubbing it with a piece of white
wax until it is covered by a thin layer;
it is then allowed to cool, and the wised
surface is etched with a graver, The
sheet of glass thus prepared is used as a
cover for the leaden vessel containing the
materials, with the wazed side prescoted
to the escapiog fumes, These fumes will

attack the glass where the wax has been
removed only, and produce the dull ap-
pearance desired. The entire surface of
the glass can be rendered groucd ia
its appearance by exposing 1t to tho
fumcs of the acid gas in its ordinary cons
dition, unprotected by the wax. The
production of the gas is accelerated by
the warmth of a hob ov of a spirit lamp
applicd to the bottom of the leaden vessel
for a few moments. 2, To obtain the
hqrid acid, place the misture pamed
above ip a leaden retort, and conduct the
gas from the retort wto a leaden bottle
containing some water, s0 long as the
water absorbs the fumes. ‘The water
becomnes thus highly charged with hydro-
fluoric acid, and #his liquid is to be used
in the second process. The glass plates
are to be prepared as before, with the
addition of a small wall of wax or putty,
which is to be formed round its edges;
the liquid acid is pourcd upon the etched
waxed surfice, aod allowed to remain
until a sufficient depth of ctching is
produced. 3. To produce a colourless
pattern on n coloured glass grouud, you
proceed as for etching an ordicary pune
of glass, but the operation is conducted
upon the surface of flashed glass; that
is, glass which is simply covered on one
of its sides with a colour, and which
is not staiped throughout. This flashed
glass is acheap imitation of stained glass ;
the thin coating of coloured materal is
soon dissolved by the acid, so as to leave
a trapsparent or ground-glass pattern on
a colourcd glass ground, according as the
process is conducted by means of gascous
or liquid hydrofluoric acid. The acid
must be carefully handled, as it attacks
the skin and produces stubborn sorcs,
which are pot easily healed, and it must
be kept in india-rubber bottles, as it will
dissolve gluss,

Engraving on Copper is per-
formed by cutting lines representiog the
subject on a copper plate by means of a
steel instrumecat, called a graver, or bur-
ie, coding in an uncqual-sided pyramidal
poiot.  Besides the graver, the other
instruments used in the process are a
scraper, & burnisher, an oil-stoae, and u
cushion for supporting the plate. Io
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cutting the lines on tho copper, the
graver is pushed forward in the direction
required, being held at a small iaclination
to the plane of the copper. The use of
the burmsher is to soften down the lines
that are cut too decply, and for burnish-
ing out scratches in the copper; it is
about 3 inches Jonz, The scraper, like
the burnisher, is of steel, with three
sharp cdges to ity it is about 6 inches
leng, tapering towards the end. Its use
is to scrape off the burr raised by ihe
action of the graver. To show the ap-
pearance of the work duriog its progress,
and to polish off the burr, engravers use
a roll of woollen, or felt, called a rubber,
which is used with a httle olive-o1l.
The cushion, which is a leather bag atout
9 inches diameter filled with sapd, for
laying the plate upou, is now ravely
used except by writing cogravers,  For
architectural subjects, or for skies, where
a scries of parallel lives are wanted, a
ruling machioe 15 used, which is ex-
ceedingly accurate.  This is made to
act on an etchicg ground by a point
or knife coveected with the apparatus,
and bit-in with aquafortis in the ordinary
way.

Correm PLaTE.—The plate must be
perfectly polished, very level, and free
from any imperfection; to this must be
tiansferred ap exact copy of the outhines
of the drawing.  To do this the plate is
uniformly heated in an oven or otherwise
till it is suiliciently hot to melt white
waz, a piece of which isthen yubbed over
it and allowed to spread, so as to form a
thin coat over the whole surface, after
which it is left in a horizontal pusition
till the wax aod plate are cold. A tracing
haviog been taken of the original design
with a black-lead pencil on a prece of
thio tracing paper, it is spread over the
face of the prepared plate, with the lead
lines downwards, and, being secured from
slipping, a stroog pressure is applied, by
which operation the lead lines are nearly
removed from the paper, being transferred
to the white wax oo the plate. The
pencil marks on the wax are now traced
with a fine steel point, so as just to touch
the copper; the wax is then melted off,
and a perfect outline wiil be found on

the copper, on which the engraver pro-
ceeds to execute his work.

Engraving on Silver or Gold.
—1. The engraving is first exposed to
the vapour of iodine, which deposits upon
the black parts only. The iodized cne
graving is then applied, with slight prese
sure, to a plate of silver, or silvered
coppet, polished in the same masocr as
daguerreotype plates.  The black parts
of the engraving which have taken up
the iodine part with it to the silver,
which is couverted iotoan iodide at those
parts opposite to the black parts of the
design. The plate is thea put in com-
munication with the negative pole of a
small battery, and immersed in a satu-
rated solution of sulphate of copper, con-
pected with the positive pole by means
of a rod of platinum. Copper will be
deposited on the non-iedized parts, cor-
respocding to the white parts of the
eagraving, of which a perfeet represcata-
tioo will thus be obtained; the copper
representing the white parts, and the
iodized silver the black parts.  The plate
must be allowed to remain in the bath
for only a very short time, for, if left
too long, the whole plate would become
covered with copper  The plate, after
having received the deposit of copper,
must be carcfully washed, aod afterwards
immersed in a solution of hyposulphite
of soda to dissolve the iodide of silver,
which represents the black parts; it is
then well washed in distilled water, and
dried. 2. Heat a silver plate, previously
coated with copper, to a temperature
sullicicat to oxidize the surfuce on the
copper, which successively assumes dif-
ferent tints, the heating being stopped
when a dark-brown colour is obtainred.
It is then allowed to cool, and the
exposed silver is amalgamated—the plite
being slightly heated, to faalitate the
operation. A3 the mercury will not com-
bipe with the oxide of copper, a design
is produced, of which the amalgamated
parts represeut the black, and the parts
of the plate covered with oxide of copper
represent the white parts.  The amalga.
mation beiog complete, the plate is to be
covered with three or four thickpesses of
gold leaf; and the mercury is evaporated
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oy heat, the gold only adhering to the
b{ack arts. ‘The superfluous gold must
thea be cleared off with the scratch-
brush  after which the oxide of copper
is dissolved by a solution of nitrate of
silver; and the silver and copper under-
neath are attacked with dilute nitric acid.
Those parts of the design which are pro-
tected by the gold, pot being attacked,
correspond to the black parts of the
plate ; the other parts, corresponding to
the white parts of the cogravinz, may be
sunk to any requived depth.  When this
operation is completed the plate is finished,
and may be prioted from in the ordivary
method of printing from woodcuts,

Lino Engraving on Gold.—
To obtain fromn the same prints plates
with sunk lines, similar to the ordwary
cngraved copper-plates, a plate of copper,
covered with gold, is operated upon, On
immersion in the sulphate of copper solu-
tion, the parts corresponding to the white
parts of the engraviog will becowne covered
with copper.  The iodine, or compound
of iodine, formed, is then to be removed
by the hyposulphite; the layer of de-
posited copper 1s oxidized, and the gold
amalgamated, which may be removed by
means of nitric acid, the oxide of copper
Leing dissolved at the same time. Jn
this instance the original surfuce of the
plate corresponds to the white pauts of
the print, and the sunk, or engraved, por-
tions to the black parts, as in erdinary
copper-plate engravings,

Electro-metallurgy.— The first
and most important operation iao ull
branches of the clectro-deposition of oue
metal upon noother, is to eflect a thorough
and chemical cleansing of the surfuce of
the metal upon which the coating is to
be deposited.
* CLeEaNsiNGg COPPLR AND 1TS ALLOYS.
—This is done in six operations. 1.
Cleansing by fire, or by alkalies. 2,
Dipping. 8. Dipping in old aquafortis.
4. Dipping in new aquafortis and sot.
5. Dipping in compound acids for a
bright or dead lustre. 6. Dippiog in
nitrate of binoxide of mercury.

Cleansing by Fire, or by Allalics.—
This is to remove any foreign substaoces,
especially those of a fatty nature, which

are destroyed by heating the picces in
every direction over a geotle fire of char-
coul, breeze, or spent tan, A muflle fur.
pace, heated up to a dull red heat, is
preferred ; but small articles may be
cleansed in ahot revolving eylinder. This
operation is pot adapted to very delicate
articles, or for table-forks and spoons,
which tnust keep their toughness, or to
those picces 1 which the different parts
e united by soft solders. Lol such
articles in A solution of potash or soda,
which venders the fatty substances so-
luble in water. Thisisdoneina casteirou
kettle, provided with n cover, where
there 1s a boiling coceentrated solution
of carbonate of potash, or sodi, or of
Awmerican potash.  ‘The caustic potash or
soda must be dissolved in teu times its
werzht of water.  This solution lasts a
long time; whea it has lost past of its
power, it may be revived by a few firag-
ments of custic alxali. At the boiling
point it will cleanse copper in a few
sccoode.  If the articles to be scoured
are joined with tin solder, they tmust not
be allowed to remain too long in the
caustic liquor, wlich would dissolve the
solder and Llackea the copper.
Dipping—The picces are then dipped
in a miztine of from 5 to 20 parts in
weight of sulphuric acid at 66° Baume
for 100 parts of water. Most of the
pieces to be cleansed may be dipped hot
in this nusture; but ceitain alloys, in
which tin, ziuc, or antimony predomunate,
such as ciast bronze, must not Lesotreated,
as the sudden cooling will oceasion eracks
and {laws.  Copper articles may reinin
nuy leogth of time in the dipping buthg
they should not be removed Lefore the
Llack coat of bivoxide of copper, caused
by the heating, is entively dissolved. The
remmmng ceat of red protoxide of copper
is unacted upon by the sulphuric acd.
Articles having parts made of tion or
zinc must oot be submitted to the action
of dilute sulphuric acid, or they will be
eotirely dissolved; therefure avoid the
use of implements or wires of iron, zing,
or steel. A dipping bath which contains
copper in solution frow previous epera-
tions will not suit forarticles which nmay
contain iron, tid, tin scller, antimony,
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Listauth, or lead. In such a case, use n
newly-made dipping bath and a smal

voportion of acid.  Articles  which
[:'.u'e Leen cleansed Ly alkalics must be
washed befors beiug put juto the dipping
bath, or pickle. Thoroughly and rapidly
rinsing 1o fresh water all the articles,
before and after each of the fullowing
operations, must be strictly attended to.
The various manipulations which com-
plete the cleansing succecd each other
without isterruption; atd the mticles
must be stirred ay well oy posable
in the acid bathy, and io the 1uwing
water,  After dipping aud rinsing, the
various pieces are fixed to a brass wue,
or hocked upou Lriass or copper hooks,
Small nrticles of jewellery are suspended
tou stout copper wirte.  ‘These hooks are
better it nade of pure copper thap of
brass, aud it is sull better to use glass
nonks, which ave cheap and are not cor-
roded by the acids.  Such nocks or sup-
ports can be made by beeding glass rds,
by the heat of a charcoal five, ov of u gas
burucr, to the desived shupe.  Those ob-
Jjects which cannot be suspended or at-
tached to hooks, are put inte perforated
Jadles of porecluu or stooeware. It is
Jess ecouomical, but semetimes absolutely
necessary, to use baskets of brass or copper
wire cloth, Those who frequently have
to cleanse very small articles will fiod it
advantageous to emp.oy a basket of pla-
tioum wire cloth, which, although ex-
peosive in the first cost, will be found
cheaper in the end, as it is almost inde-
structible.

Dipping in old Aquafortis.—If there
is any aquafortss, nituc acid, already
weakened by preceding dippivgs, pluuge
into it the articles which have passed
through the sulphuric acd pickle bath,
and have been rinsed. They may remain

there until the red coat of protoxide of |

copper bas entirely disappeared, leaving,
after rinsieg, & vniform metallic lustre.
The dipping 1n old aguafertis, though not
absolutely necessary, is recommended for
two reasons; it economizes the cost of
fresh acids; and, as its action is slow, it
prevents the too rapid corrosion of the
cleansed copper during the time of the
solution of tll‘lc protos.de.

'shuken anl stirred.

Dipping in Aquafortis and Sgof, —
After viusing fo fresh water, the articles
are well shuken and draineld, aud then
plunged Into a bLath compoxed of oitric
acid at 36° Baumé, 100 parts commen
salt, b part; calcined soot, 1 part.  This
misture attacks the metal with the
greatest cnergy, and the picces should
therefore not remain in it more thau a
fuew seconds.  The volume o acid should
be abiout 30 times that of the urticles to
Le cleaned, in order to prevent too great
nn elevation of tanperature due to the
chemical reaction, which would result in
the vapid weakening of the acid,  After
thus Lath, and vapid rivsiog, in order to
prevent the production of bitrous vapours
the pieces present a fine red lustre, gold
yellow or giecnish yellow, nccordiog to
the alloy ctployed, and such as to make
one beheve that they are cotirely cleansed
of foreign matter; yet if the pieces in
this otate are plunged into a gilding or
silvering bath, they become eatirely black,
and without any metallic lustre.  If the
picees are put aside without rinsing, there
rises op ther surtace a greco fioth and
pitrous vapour, which indicate the decom-
position of the acid with which they are
contamigated. When the vapours have
disappeared, the picces, even after wash-
ing, remain of a duall black, oo accouat of
the formation of a basic copper salt which
15 oot soluble in water, This last mode
of opcrating, called ULlackiog by aqua-
fortis, is preferred by a few gillers, var-
nishers, and colour fixers, who fiad it
ccouenmeal to allow the production of
witrous vapours while the pieces are
draming on top of the veasel which con-
tuns the acids,  Any subsequent opera-
tion is to be prefaced by a nasing ia fresh
water, Whensmalt objegts, such as pins
caps, or eyelets, ure to be dipped, they nr1
put into a stomew:are pot, with a small
quantity of aquafortis, and thea rapudly
Ju this cwe the
acid is entirely used up with the produc-
tion of abundant vapours, aod the objects
remain blackened, and ready for atusther
cleansing. Care must be taken in the
choice of aquafortis. Thice kinds of
nitric acid at 3u6° are to be found in the

| trade ;—Oue is perfectly white, another
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is straw yellow, aud apother which is
of a more or less dark-red colour. The
white acid, without nitrous gas, does not
cleanse well, especially when freshly
used. The red acti acts too powerfully
and pits the corper. The straw-yellow
acid is preferred to the others.  Nitric
acid at 40° is too cnergetic and costly;
however, certain  operators who have
to cleanse large quantities of copper
wares prefer it on account of the rapidity
of the operation. The acid is spent when
its actien on copper goods becomes too
slow, and when the objects removed from
the bath arc covered with a kind of
bluish-white film. Such acid is preserved
for the precediog operation, namely, dip-
ping in old aquatortis; or for dipping 1n
the whitening bath. Very good aqua-
fortis may cleanse imperfectly when the
temperature is too low or too high. This
accounts for the difliculty of cleansing in
frosty weather, or duviag the great heat
of summer.

Aquafortis for Rright Lustre.—There
is an cxcellent way of obtmining a bright
justre for any picces,” the surfaces of
which have been dulled or slightly pitted
by a defective cleansing, or by their pas.
sage through the acids for removing gold
or silver. I'lace them for a few munutes
.o a bath composed of old aquafortis,
-nearly spent, 1 part; hydrockloric acid,
G parts; water, 2 parts. The pieces,
when removed from the bath, are entirely
black, and must be thoroughly rinsed in
water to remove the kind of black mud
which covers them. They are then
cicansed and dipped again. This bath
wi.' be found useful by clectro-gilders,
It is also convenicnt for removing the
sand adhering to the castings of copper
alloys. Large pieces may remaio io the
kath for 20 or 30 minutcs, as this mix-
sure acts very slowly on copper and its
alloys.

Dipping in Compound Acids for a
Bright Lustre.—These acids are of two
kinds, according to the object in view,
If the picces are to have a bright lustre,
they are stirred for 1 vr2 seconds in a
liquid, prepared the day before, and cold,
made of nitric acid at 36°, 100 parts;
sulphuric acid at 66° 100 parts; com-

mon salt, 1 part. lo preparing this
bath, pitric acid is first put joto the
vessel, and then sulphuric acid, which is
much deaser, and would pot mix readily
if it were put in first. At the time of
mising, especially when the salt is added,
considerable heat and a quantity of acid
and injurious fumes are produced, so that
it is prudeat to operate in the open air,
or under a good chimney-hood with a
Tiovable glass sash.  As these acids must
ve employed cold, it is necessary to pre-
pare them in advance. Copper articles,
after this dipping, are lighter coloured
aud much brighter than after the passage
through aquafortis. They may then be
considered as completely cleansed, and
must be immudiately rinsed in plenty of
clean water. The above acids are too
encrgetic for small articles, such as pins
or hooks, which are generally cleansed
in stobeware colanders. As the number
of small articles stop up the perforations,
the acid cannot run out so quickly as
desired, and begins to heat and give off
fumes, and the picces blackea before they
can be rinsed.  Therefore, for small picces,
add to the abeve mixture one-eichth of
its volume of water, Place thearticlesina
stonewarc pot; stir rapidly with a small
quauntity of bitters, as the last mixture
is termed, and theo the whole is plunged
into a quantity of fresh water as soon as
the aad has sufliciently acted.  This
method is not economical, as the acid 1s
lost ; but the dipping Liquors do not be-
come heated.

Whitening Bath cossists of old nqua.
fortis, sulphurie acid, common salt, and
uacalcived soot. Pour into alarge stone-
ware vessel a certain quuntity of old
aquafortis from previous dippings, aud
then add twice the volume of sulphuric
acid at 66°.  The mixture is allowed to
cool off until the next day. The nitrate
of copper of the old aquafortis becomes
converted ioto sulphate of copper, which,
by cooling, crystallizes against the sides
of the vessel.  Decant the liquid portion
into another vessel, and then add 2 or
3 per ceot. of common salt, and as
much of calcined svot, ‘This misture is
much less epergetic than the compound
acids for a bright lustre, and often re-
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places them advantageously. The crys-
tallized sulphate of copper is collected
and sold. This bath s streogthened,
when wecessary, by the addition of
stroager aquafortis and oil of vitriol. To
replace the portion used up during the
day, equal quantities of old aquatortis
and oil of vitriol are added at the end of
theday. The next morning the liquors
are decanted, and the sulphate of copper
is eathered. Soot and commnoa salt in
saflicicat  proportions ate then added.
In this manacr a perpetual and cheap
wlntenivg bath is prepared.

Compound Acids for a Dead Lustre.—
If it is desired to give the objects a dead
lustre, they ave, after dipjuag i3 aqua-
fortis and 1pstng, plunged iato a bath,
prepared previously, composed of nitric
acid at 367, 200 parts ; sulphuric acidat
66 100 parts; common salt, 1 part;
sulphate of ziac, 1 to 5 parts.  Copper
articles may reman from 5 to 20 minutes
in the cold bath, ard the dead lustre will
be the more apparent, the Jonger the
immersion has becw.  From this bath,
after & long tinsing, the objects have an
earthy appearance,  This dulaess is re-
moved by a rapid passage of the picees
through the compound acids for a bright
lustre, atd by an immediate riosizg.  If
they remain too lous in the latter acids,
the dead Justre will disappear, and the
operation for dead lustre will have tc be
repeated.  If a buth for the bright lustre
13 wot at hand, the objects, after rinsing,
may be rapidly passed through the dead-
lustre bath, which will remove the dul-
ness of the lustre caused by too loeg
immersion.  After lonyg use, the com-
pound acids for a bright lustre may be
employed in a certain measure for a dead-
lustre bath.  The ode of operation
remains the same.  For large embussings
for furniture, or for some clocks, a hot
bath for dead lustre is used, composed as
follows ;—Old aquafortis, about 4 10 5
parts 3 sulphuric acid, 1 part; sulphate
of ziac, 8 to 10 per cent.  The sulphate
of zine is gradually added when required,
for increasing the deaduess of the lustre.
The lustre thus obtained appears dull and
yellowish 3 after a thorough rinsing, a
passage througb the same bath for 1or

2 seconds, and a last rinsing, 1t becomes
clear coough.

Dipping i Nitrate of Binoxide of Mer-
cury.—This operation consists in plunge
wyg the cleassed articles for 1 or 2
seconds 1nto a solution of water, 24 gal-
loas; nitrate of bivoxide of mercury, a
third of an ounce; mitric acid or, prefer-
ably, sulpburic acid, two-thivds of ag
ounce. Whea pitrate of binoxide of
mevcury is poured into the water, a thick
cloud 1s formed, of a ycllowish-white
colour, which subscqueutly disappears.
Stir the mixture betove using it. The
proportion of mercury salt above-named
must be modifiod, according to the size
of the picces, and the nature of the alloy,
‘Thus less mercury will be used for light
pivces of jewellery which need a very thin
deposit.  Oa the other hand, more mer-
cury ss required for heavy objects, such
as table orpamcats, which should receive
a thick deposit of gold or silver. The
Litter must come from the mercurial so-
lution with a pertectly white and bright
appearapee, looking like silver, whilst
thecolour of the light articles is scarcely
changed. After a perfect cleansiog, the
preces wall, after passing through astrong
mercurial solution, be perfectly white
and bright. But there will be a cloudy
appearauce, or various shades of colour,
it the ¢leansing has not been properly
dote. The amalgamating bath becomes
spent by use; it may be revived by the
addition of a few drops of pitrate of
mercury ; but it is better to prepare a
fresh one.  No intervals must be allowed
between the various operations of cleans
ing. The dippinz baths are ordinarily
held ia vessels ot glass, stoneware, por-
celain, or of any other material which
resists the corrosion of acids. Common
cartheoware and that with a lead glaze
must be carefully avoided. Thedipping
pots must be rather high, and be fur-
pished with a cover, in order to prevent
evaporation. Those with ground cdges
may be covered with a pane of glass,
Wide opea-mouthed carthen pans are
very good for rinsing. A large hood,
commumecating with a chimoey, apd
closed with a sliding glass sash,should con-
tain the following apparatus for complete



