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PREFACE.

UNTIL within the last few years there was
scarcely any work in English, that I am
aware of, on the subject of Pyrotechny, worth
reading, with the exception of an Article in
“ Brewster’s Cyclopadia,” by MacCulloch ;
and this, besides being accessible to only a
few, having been published in 1830, made
no mention of colours, which form the most
beautiful part of the art. :

In the first year of the present century a
treatise was written by a Captain Jones,
which has been copied, in whole or in part,
into almost every work since published. The
greater portion of it is absurd and imprac-
ticable, and shows that it was written by a
person who undertook to teach what he had
not learnt.

The first work of any real utility that came
under my notice was a series of papers by
* Practicus.” This was soon followed by
another, varied by the new chemical nomen-
clature.
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The subject is far from being treated ex-
haustively in either of these works, so that I
trust the reader will find in the following pages
a fund of information, both in the repertory
of recipes and the methods of manipulation.

To Chertier belongs the great improve-
ment in colours. He was, as I was informed
by the late Mr. Southby, who knew him per-
sonally, and who derived much information
from him while in Paris, a retired French
Artillery Officer, who made colours “his
study and theme.” His “ New Researches,”
published in 1856, nearly thirty years after his
first pamphlet, is an excellent work, that leaves
little to be desired in the way of colours. Gun-
powder attracted but little of his attention.

Tessier, of Paris, has written, since, his
¢ Pyrotechnic Chemistry,” and a new edition
of the “Firework-Maker,” by Hutstein and
Websky, was published three or four years
ago at Breslau.

I have neglected none of these sources of
information, but do not know that I have
been able to learn much from them with
which I was not previously acquainted.

Gibbon’s “Artillerist’'s Manual,” and Ben-
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ton’s ¢ Ordnance and Gunnery,” published at
New York, have furnished me with a hint
or two; also Owen’s ¢ Practice of Modern
Artillery,” Scoffern’s ““ Projectile Weapons of
War,” and his “ New Resources of Warfare ;”
but as all these works are on Military Pyro-
techny, they have not been available to any
greatextent. I mention their names, that any-
one desirous of a knowledge of Rockets and
Shells,as instruments of destruction, may know
the books from which to gain the information.

It is possible that, as Chemistry advances,
a few new substances may be discovered;
meanwhile, nearly every shade of colour may
already be produced.

The extensive use of these colours, from
their beauty and variety, for stars and lance-
work, has very materially altered the class of
fireworks, and necessitates the employment
of an enormous quantity of quick-match. The
preparation of this is one of the most dis-
agreeable parts of Pyrotechny, besides de-
manding a great amount of manipulative skill.
Most amateurs are deterred from attempting
to manufacture it, and so have to content
themselves with only the simplest pieces.
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I have, therefore, set myself sedulously to
work to devise a different plan of preparing
it; and have succeeded—not till after many
years, however, and numerous failures, simple
as it now seems—in discovering a process
of producing a splendid and perfect match,
that leaves nothing to be desired; which is
easy and expeditious, and does nhot even
soil the hands. Amateurs will now find no
trouble in making any pieces they may desire.

Dangerous chemicals, that might produce
spontaneous combustion, have been rigidly
excluded ; the fullest information throughout
has been furnished for preparing the mixtures
with safety ; the mode of projecting balloons,
and the manner of constructing steelyard
scales, and every kind of tool used in the art,
has been added; and no pains have been
spared to make the work as complete and
comprehensive as possible.

In conclusion, I may say that I have had
thirty-five years’ experience; and there is
nothing I have not tried repeatedly: the
reader may, therefore, place the greatest con-
fidence in everything recommended. He has
only to imitate to succeed. T. K.
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ROMAN CANDLES.

TO MAKE A 4 RoMAN CANDLE.

. PROCURE a straight piece of brass tube, & of
an inch external diameter, and 16% inches
long. Saw or file off a piece, 14 inch long,
fig. 1, This is for the star former, and is
drawn of the correct size. \

In the other piece, of 15 inches, fix a |
handle, as shown, in diminutive, in fig. 7. i
This is for the case former. It should be
filed smooth at the end. ,

Take another piece of brass tube ¥ or &% ~
of an inch external diameter, and about
161 inches long. In this also fix a handle,
or fix it into a handle, fig. 4. Invert it, and
set it upright in a flower-pot, filled with sand
or loose mould. Melt some lead in a ladle,
and pour it slowly into the tube, leaving
room for the air to escape up the side, till
it is full. If the lead is poured in rapidly,

the confined air, expanding, jerks the metal
B
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up, and may cause serious injury. A pound
or more of lead will be required. When cold,
drive the end of the lead in with a hammer,
and file it smooth. This is for a rammer.

Take a piece of deal, fig. 6, about 12 inches
long, 6 broad, and % thick; and, on the top,
screw a handle, like one on a copper-lid, or
black-lead brush. This is for a rolling-board.
An iron door-handle would serve, and may be
obtained at any ironmonger’s, for about 24. or
3d. A wooden one, however, about an inch
thick, not cylindrical, but slightly flat, and
rounded at the edges, is preferable, as it gives
more purchase for the hand.

Cut a piece of tin, or zinc, or thin board,
into the shape of fig. 8, in which the distance
between the arms a and b, across the dotted
line, shall be % of an inch. This is for a
gauge, with which to measure the external
diameter of the case. Write upon it, “§ space.”

Procure some 60 Ib., 70 Ib., or 84 Ib. im-
perial brown paper : the size of a sheet will
be 29 inches by 224. Cut a sheet into 4 equal
parts, each 141 by 11%: paste the 4 pieces on
one side, and lay them one on another, with
the pasted face upwards, putting the fourth
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piece with the pasted side downwards, upon
the pasted side of the third piece. Turn them
over : take off the now top piece, and lay it
flat on the near edge of a table, pasted side .
upwards. Take the former, fig. 7, and paste
the tube all over. Lay it along the edge of
the paper, bend the paper over with the fingers
of both hands, and roll it tightly up, until the
external diameter of the case about fits the
gauge, fig. 8. If the paper should be too long,
of course a piece must be cut off ; if it should
not be long enough, more must be added,
taking care to bind in the second piece with 3
or 4 inches of the first piece ; for if the whole
of the first piece be rolled up before beginning
the second, the latter, when dry, will probably
slip off, and spoil the case. The case having
been rolled up, take the handle of the former
in the left hand, lay the case flat on the near
side of the table, take the rolling-board, fig 6,
in the right hand, press the front part of it on
the case, and drive it forwards 5 or 6 times,
like a jack-plane, letting the handle of the
former slip round in the left hand. This
will tighten the case, and render it, when dry,
as hard as a book-cover.
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- The former must always be pasted, before
rolling a case, to prevent its sticking. It should,
likewise, be wiped clean with a damp sponge,
before being laid aside. Brass tubes keep
clean a much longer time if lacquered. To
lacquer them, clean them with very fine glass-
paper ; make them hot by the fire, till you can
just bear them on the back of the hand ; then,
with a camel’s-hair pencil, wash them over with
thin lac solution. The cases may be either
¥4t or 11¢ inches long; but 111 is the best,
for when the cases are too long, the fuse, as it
approaches the bottom, is apt, if slow, to
smoke; if fierce, to set the top of the case in
a flame. If the learner decides upon 114
inches, the former and rammer may each be
2 or 3 inches shorter.

After the first case has been rolled up to
fit the gauge, it may be unrolled, and the
paper measured. Future pieces of the same
quire of paper can then be cut of the right
size at once, so that the case will fit the gauge
without further trouble.

A large slab of slate is convenient for roll-
ing upon; but a smoothly planed board will
ANSwer every purpose.
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When a number of cases are finished, hitch
a piece of flax two or three times round each
of them, and hang them up to dry, in a place
free from draught, that they may not warp.

Flax is sold in balls; the thick yellow, at
2d., is the best. It is named, indifferently,
flax, or hemp. It is much used by shoe-
makers; and is sold at the grindery, or
leather shops. Two or three thicknesses of
this, waxed, or drawn through the hand with
a little paste, is very convenient for passing
round the necks of small choked cases, tying
cases on wheels, &c.-

To MAKE A ROMAN CANDLE STAR.

Take the former, fig. 1, which, as said
before, is 13 inch long; have a cylindrical
piece of turned wood, box, beech, or ma-
hogany, fig. 2, about 2 inches long, and of a
diameter to just fit easily into fig. 1. At a
point a, at the distance of about % of an inch
from the end d, with a bradawl, or very small
gimlet, or nosebit, make a hole, and drive in '
a piece of brass wire, to project just so much
as to prevent the tube slipping overit. A
piece of a brass rivet, such as used by shoe-
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makers, is convenient for the purpose. The
part with the head on is best ; a quarter of an
inch length will be sufficient, filed or cut off
with the nippers. It is evident that upon
inserting fig. 2 into the tube fig. 1, a vacant
space of ¢ of an inch will be left at the
bottom. Fig. 3 is a piece of turned wood,
or, better still, of turned brass, exactly like
fig. 2 without the side-pin a. Now to pump
a star, insert fig. 2 in fig. 1; press the tube
into damped composition, turn it round, and
withdraw it. Rest the tube on a flat surface,
‘insert fig. 3, and give it two or three taps
with a small mallet, like fig. 26. A con-
venient size for the mallet is 1% inch square,
3 inches long, with a turned handle.  The
mallet is best made of beech or mahogany.
The slight malleting consolidates the star,
and prevents it from getting broken in charg-
ing; it will compress it to about $' or ¥ of
an inch in height. Push it out and set it by
to dry.

Stars are best made in summer, and dried
in the sunshine; when dry they should be
put into clean pickle-bottles, furnished with
tight-fitting bungs. A piece of wash-leather
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passed over the bottom of the bung, gathered
up round the sides, and tied at the top like a
choke, makes a good stopper. Shot, shaken
up in bottles, with water, soon cleans them.

3

To DAMP STARS.

Stars containing nitrate of strontian must
be damped, either with lac solution, or wax
solution ; anything containing water destroys
the colour. Nitre stars may be damped with
gum water, dextrine solution, or thin starch.
Most other stars with either of the solutions.
Crimsons and greens wz// mix with boiled
linseed oil, but they cannot then be matched,
as oil renders meal-powder almost uninflam-
mable. With all stars, not a drop more of the
solution should be used than is sufficient to
make the composition bind; and it is
advisable not to damp more than half an
ounce at a time; this is particularly the case
in using the lac solution, as it dries rapidly;
and if a large quantity of composition is
damped, and gets dry, and has to be damped
over and over again, it becomes clogged with
the shellac, and the colour is deteriorated. If
it should get dry, and require a second
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damping, it is best to use pure spirit only,
the second time.

Before mixing compositions, every article
should be as fine as wheaten flour, and per-
fectly dry. Nitrate of strontian, if purchased
in the lump, should be set over the fire, in a
pipkin; it will soon begin to boil in its water
of crystallization ; it must be kept stirred with
a piece of wood, till the water is evaporated,
and a fine dry powder left. A pound of
crystals will yield about 11 ounces of dry
powder, which should be immediately bottled.
Even then, if used in damp weather, it is best
dried again, and mixed with the other ingre-
dients while warm. This second drying may
be in a 6-inch circular frying-pan.

Articles, separately, may be reduced to
powder, with the pestle, in a mortar. See
that it is wiped clean every time, as there is
danger of ignition with chlorates and sul-
phurets. When the articles are to be mixed,
they may be put into the mortar, and stirred
together with a small sash-tool. A # inch is
a convenient size. The mixture must then
be put into a sieve, and shaken in the usual
way ; or it may be brushed through with the
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sash-tool. Return it to the sieve, and brush
or shake through again. As it lies in a heap,
level or smooth it with the blade of a table
knife, or any straight-edge; if thoroughly
mixed it will present.a uniform colour; if it
appears darker in one part than in another, it
must besifted again. A sieve with a top and
receiver is very desirable, as nearly all mix-
tures are either black or poisonous; the dust
from star mixtures is very injurious to the
lungs. If a top and receiver cannot be readily
purchased, both may easily be constructed
out of a sheet of millboard, fastened with a
bradawl and waxed yellow flax, and neatly
covered with paper. '

Mixtures may be damped on a Dutch-tile, a
marble slab, or a slate without a frame.
They may be stirred about with a dessert
knife, pressed flat, and chopped, or minced as
it were, and again pressed flat.

-.To MAKE LAC SOLUTION.

Put } an ounce of flake shellac into a tin
pot, and pour upon it a quarter of a pint, ot
5 ounces of methylated spirit ; or, preferably,
a like quantity of wood naphtha. Let it
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stand for about a day, stirring it occasionally
till dissolved. Then half fill a basin with
boiling water ; set the tin containing the lac,
in it, and leave it till it boils and curdles. If
the water does not remain hot long enough to
make it boil, set it in a second basin of boil-
ing water. As soon as it has curdled, remove
it; and when cold, pour it into a vial, and
cork it. Spirit must never be boiled over a
fire, nor near one, as the vapour might in-
flame. Keep the pot, therefore, while in the
hot water, at a distance from a fire, or flame
of a lamp or candle.

To MAKE WAX SOLUTION.
Put into a vial + an ounce of white wax,
(bleached bees’ wax), pour upon it 5 ounces of

mineral naphtha, (coal or gas tar naphtha),
keep it tightly corked.

TO MAKE STEARINE SOLUTION.
Dissolve a piece of composite candle in
mineral naphtha, in the same way. Mineral
naphtha must not be used near a candle or

fire, as it gives off an inflammable vapour, at
less than 100° Fahrenheit.
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To MAKE GUM SOLUTION.

There is no better way of preparing this
than simply to put cold water upon gum
arabic, and let it stand till dissolved. If for
sticking purposes, as much water as will just
cover the gum will be sufficient; but, for
making quickmatch, 1 ounce or 1} ounce of
gum to a pint of water. If required in a
hurry, put the gum into co/d water, in a pip-
kin, or tin saucepan, set it on the fire, make
it boil, and keep stirring till dissolved. When
cold, bottle, and cork it.

To MAKE DEXTRINE SOLUTION.

Take half an ounce of dextrine, and 5
ounces, or a quarter of a pint of cold water,
put the dextrine into a cup or basin, add a
little of the water, and mix it well with a
teaspoon, rubbing it till all is dissolved ; then
add the remainder of the water, stir well
together a second time, pour it into a vial, and
cork for use. Dextrine, wetted to the con-
sistency of honey, may be used instead of
thick gum-arabic water, for pasting. For
this purpose it is advisable to keep either in
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a wide-mouthed bottle, and to set the bottle
in a gallipot containing a little water; the
brush, a camel’s-hair pencil, or very small
sash-tool with } of the bristles cut away on
each side, to render it flat, can then be kept
in the water, when not in use; this will
prevent it, on the one hand, from becoming
dry and hard ; and, on the other, from getting
clogged and swollen. It can be squeezed
between the thumb and fingers, when wanted
for use. The flat gum brushes now sold,
bound with tin, are not pleasant to use, as
the tin oxidises, and turns of a disagreeable
brown colour. If there is a difficulty in
obtaining a graduated water measure, one
sufficiently correct for pyrotechnic purposes
may be made with a vial. Paste a narrow
strip of paper up the outside of the vial,
weigh 4 ounces of water in a cup, in the
scales : pour it into the vial, mark the height,
and divide it into 4 equal parts, for ounces;
of course, it can be graduated into half and
quarter ounces, and increased, if large enough,
to 5 or more ounces. A gallon of distilled
water weighs exactly 10 pounds.  Con-
sequently, a pint of pure water weighs a
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pound and a quarter. This is also near
enough for spirit, though, of course, spirit is
a trifle lighter. Doctors’ vials are often
marked with ounce divisions.

To MAKE PASTE.

Paste is most economically made in a zinc
pot, which may be 4 inches deep, and 3}
inches diameter. Any zinc worker will make
one to order for about 64. Put into it 2
ounces of wheaten flour, add a little cold
water, rub the two together with a spoon till
smooth and free from lumps; pour in more
water till the pot is full within about an inch;
set the pot in half a saucepanful of water, put
it on the fire ; make the water boil, and keep
it and the paste boiling for 4 or 5 minutes,
stirring the paste the while. Remove it from
the fire, and set it by to cool. The paste is
to remain in the zinc pot, in which it will
keep good for alength of time, and beautifully
white. '

Some recommend alum in paste, I think it
best avoided, especially in cases intended to
receive coloured fires. Alum is a double salt, a
sulphate of alumina and potassa; it has an acid
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reaction ; and, coming in contact with chlorate
of potash and sulphur, may cause spontaneous
combustion. A drop of sulphuric acid instantly
ignites stars containing them. At theatres,
the clown sometimes fires a cannon, with what
appears to be a red hot poker; but which, in
reality, is only a piece of wood, painted red.
A mixture is made of chlorate of potash and
sulphur, or sugar, a glass bead is filled with
sulphuric acid, and the hole stopped up with
wax. This is laid in the mixture, and when it
is struck with the poker, the liquid escapes,
and inflames the potash and sulphur. Sulphate
of copper is a particularly dangerous salt, and
must never be used, as it is almost certain to
cause spontaneous combustion. Chertier, to
whom pyrotechny otherwise owes so much,
introduced an empirical preparation, by dis-
solving sulphate of copper in water, together
with chlorate of potash, drying it, and wetting
it with ammonia: but this, however dried,
‘when again wetted, turns litmus paper red.
Practicus has named it Chertier’s copper. 1
discommend its use.

Two paste brushes will be sufficient for an
amateur, sash-tools, one about an inch
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diameter, the other smaller for light purposes.
Let them stand in the paste. If they get
dry, the bristles fall out. *For convenience,
one may be kept in the paste, and one in water.

Dry clay, powdered and sifted as fine as
possible, is used for plugging, or stopping up
the bottoms of cases. I have, for some time,
discontinued its use, and employ plaster of
paris in preference. Directions will be given
for each, so that the learner can adopt which
he pleases : but plaster is infinitely preferable.
It is an American improvement.

ROMAN CANDLE SCOOPS.

No species of fireworks require greater
care in their construction than roman candles.
In the first place the stars must be fierce,
that they may light thoroughly : next, they
must not be driven out with too great velocity.
For this purpose the blowing-powder must
be carefully adjusted. The stars, also, must
be of so easy a fit that when put into the case
they may fall to the proper depth of their own
accord. If they require pushing, they are
too tight, and will probably be blown out
blind. When made as directed they will,
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necessarily, be of an easy fit, as they will be
of the inner diameter of the brass tube, while
the bore of the case is equal to its external
diameter.

To regulate the blowing powder, prepare
a number of little scoops, like fig. 5, which
is about the right size for the bottom star.
They are formed of pieces of tin, zinc, or
copper. Cut a long strip of tin, 3 an inch
broad ; cut this across into 7 pieces, of the
following lengths, 1%, 1%, 1%, 2, 24, 2% and
4 inches. Round off the corners. Take
a piece of brass wire, or stair-rod, about
inch diameter, and with the wooden mallet,
before mentioned, fig. 26, bend each of the
pieces round the rod into a half cylinder, or
gutter. Take up the smallest, and hold # of
an inch of the end of the stair-rod in the
end of the semicylinder, to keep it open;
put the other part froma to b, fig. 5,in a
vice, and pinch it up; it will assume the
form represented ; the bowl part will be #
long, and the handle 1 inch long. Make the
bowl of the next scoop % of an inch long,
the next §, and so on; the handle will always
be 1 inch long. The last, for the top star,
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will have a bowl of 3 inches. The smallest
scoop ought to hold as much grain powder
as will weigh about ¥ of the star; but to
have the scoops accurate, it will be necessary
to charge a roman candle, fire it, and observe
whether the stars go a uniform height. For
measuring the interval fuse, or fuse between
the top of one star and the bottom of the
next, a large scoop of the size of fig. 10 will
be required. The tin may be an inch broad,
and the bowl part 2} inches long, bent round
the rammer, fig. 4. To adjust it, take a
roman candle case, fit it on the foot, fig. g,
which is a piece of wood, or brass, turned:
with a tenon to fit tight in the bottom of the-
case. Fill the scoop, and strike it level,
with a straight-edge ; empty it into the case,
rest the foot on a flat surface; insert the
rammer, fig. 4, and jolt it up and down, a.
dozen times, or more, lifting it about # an
inch at a time ; put in another scoopful, and
jolt it in like manner. If the 2 scoopfuls,.
thus compressed, fill an inch of the case, the
scoop will be correct. If more or less, the
scoop must be shortened, or lengthened,
accordingly.
c
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A piece of writing-paper may be pasted
and wound twice round the handle of each
scoop, as from a to b, fig. 4. One dot can be
put upon the scoop, for the first, or bottom,
star; two dots, for the second scoop, &c., or
any memorandum can be written upon them,
for future guidance. Should they get soiled,
they may be cleaned with a soaped damp
piece of sponge.

Gunpowder, for fireworks, is used in two
forms ; meal-powder,and grain-powder. Meal-
powder is a fine black dust, and is employed
in all cases of mixing. Grain-powder is of
three kinds, F, FF, and FFF, fine, double
fine, and treble fine. FFF is best for crackers,
simply because it runs rapidly down the pipes :
for driving stars, shells, &c., F will be suffi-
cient; but FFF may be employed: FF need
not be purchased. All kinds of powder may
be obtained of Pinnell, 214, Whitechapel
Road. If, in any place, there should be a
difficulty in obtaining meal-powder, F grain-
powder may be crushed in a leather bag, by
laying the bag on a hard surface, and beating
it with a hammer. The leather should be of
the same kind as shoes are made of.
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To CHARGE ROMAN CANDLE CASES.

Pour some F grain-powder into a wooden
bowl, or platter, represented by fig. 11.
Round the edge lay the little blowing-powder
scoops, side by side, beginning with the
smallest at a, the next at b, and so on to g.
Put some roman candle fuse intoa large tin
scoop, made to stand on a flat bottom, like
fig. 12, the same, in shape, as used by tea-
dealers; and, on the right-hand of it, lay the
charging-fuse scoop, fig. 10. If the roman
candle is to contain different-coloured stars,
set seven in a row, in the order desired.
When the cases are intended to be fired in
threes or fours, the stars in one may be all
blue, in another crimson, in another green, in
another white. Fit the foot, fig 9, in the
bottom of the case, put in a scoopful of clay,
insert the rammer, fig. 4, and jolt it till the
clay is well compressed. The clay should fill
# an inch. This being done, invert it, and
shake out any little dust that may remain.
Put in the little scoopful a, of F grain-powder ;
then lay the scoop at A, Now put in a star.
As previously stated it ought to fall of its own



B
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accord ; but make sure that it has reached the
blowing-powder, by putting in the rammer.
Having ascertained this, put in a scoop of
fuse, fig. 10; lay the scoop on the left of fig.
12; insert the rammer and jolt it; put in
another scoop of fuse, fig. 10; lay the scoop
on the right of fig. 12 ; insert the rammer
and jolt it, as before. Then proceed with the
scoop b of grain-powder, and lay it at B, and
so on, till the case is filled. The fuse on the
top star is best driven in with a short solid
rammer and mallet, as it is difficult to jolt the
long rammer in so small a space, The last
3 of an inch, near the mouth of the case,
should be fine meal-powder, as it binds better
than the roman-candle fuse, and also blows
off the leader pipe.

The blowing-powder scoops, having been
laid at A, B, &c., all that is required is to turn
the bowl or platter, a little round to the left,
and they will come in rotation, ready for the
next case. Also, by putting the scoop, fig.
10, alternately to the left and right of the
scoop, fig. 12, it will always be known whether
the proper quantity of fuse has been put in.

Coloured stars, from their fierceness, have
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a tendency to burn in the cases. This defect
may be remedied by putting upon each star
a small scoopful of Starting Fire, No. 1, before
putting in the interval fuse ; as much as will fill
round the sides of the star. This composition
is somewhat fiercer than would suit for the
regular fuse, so catches the blowing-powder
sooner.

A roman candle is well charged when the
stars isochronise, or come out at equal inter-
vals of time: they should, also, theoretically,
ascend to equal heights; but, with coloured
stars, this cannot be perfectly insured, as some
shrink more than others in drying, and, of
course, fit more loosely; some are heavier,
some fiercer than others.

The interval fuse must always be driven in
at twice, never at once. Each star, with its
blowing-powder and fuse, occupies about an
inch and a half; perhaps a trifle more.

Instead of driving in clay at the bottom,
plaster of paris may be used, and then the
foot, fig. 9, will not be required. Have some
plaster of paris in a wide-mouthed bottle; a
glass of cold water with a salt-spoon in it;
and a number of pieces of paper, about 4
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inches square. Put a small quantity of the
plaster on one of the pieces of paper ; indent
the middle with the finger; put to it a little
water, and work it up with a dessert-knife.
Just as it gets to the consistency of mortar,
and is about to set, mould it with the fingers,
to the shape of a cork; push it into the end
of the case; rest the case on a flat surface;
insert the rammer, and give it two or three
slight jolts; turn it round a few times, and
withdraw it. If the plaster sticks to the end
of the rammer, it shows, either that you have
used the plaster too wet, or have not turned
the rammer round a sufficient number of times.
No more plaster must be mixed at a time
than will suffice for one case. When plaster
has once set, it cannot be mixed up a second
time; therefore take a fresh piece of paper,
and let the knife be .cleaned every time. It
is advisable to have two dessert-knives, then
one can be used with which to scrape the other.
As much plaster should be used as will fill
the case up about } an inch. They must be
set by to dry; their not requiring the use of
the foot will be found a great convenience.
Roman candles are usually made from § to
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§; but § is a very satisfactory size. If a ro-
man candle is intended to be fired singly,
twist a piece of touchpaper round the mouth.
If the cases are intended to be fired in threes,
fours, &c., to form a bouquet, or to be placed
round a mine, jack-in-the-box, or devil-among-
the-tailors, omit the touchpaper, and envelope
the case in double crown, made to project an
inch beyond the mouth, to receive the leader,
or quickmatch.

A steel-pen inserted, nib backwards, in the
end of a small paper tube, rolled round the
end of a penholder, makes a neat little scoop.
It may be fastened in with a little plaster of
paris. - A scoop may also be made with a quill.

Cracks in wooden bowls may be stopped
with the same material ; and, if painted over
with linseed oil, after getting dry, will remain
waterproof for a long time. A screw may be

- made to hold in brickwork, by drilling a hole
in the brick, and pushing in the screw, coverad
with plaster.

To MAKE TOUCHPAPER.
Dissolve 7 an ounce of nitre in } a pint of
hot water. Procure some 12 lb. double crown
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blue; cut each sheet into four equal parts,
15 by 10. Lay them smooth upon each
other, and, with a sash-tool dipped into the
nitre solution, wash them over on one side,
and hang them up to dry.

To MAKE SLOWMATCH.

Dissolve 1 dram of nitrate of lead in 1 an
ounce of boiling water. Cut a sheet of blot-
ting paper into six equal parts, and wet them
on both sides, with a sash-tool, with the solu-
tion. When dry, paste a piece all over, and
upon it smoothly press another piece; upon
this, pasted, put a third piece; and so on,
till all the six form a stiff board. Lay them
under a heavy weight ; and, when dry, with a
sharp knife and straight-edge, cut the whole
into strips ¢ of an inch broad. Four inches
will burn about a quarter of an hour. Narrow
tape, boiled in the solution, makes excellent
slowmatch. '

To MAKE QUICKMATCH.
Put into a pan 1 lb. of grain-powder, or
meal-powder; pour upon it some thin hot
starch, and stir it well about, breaking all
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lumps, till the mixture is of the consistency
of paint. Procure some lamp-cotton, such as
forms the wicks of candles. It will probably
consist of sixteen or twenty-four strands.
Divide it carefully into lengths of eight
strands. This is not so easy a task as might
appear. The best way is to act the reverse of
a man spinning string. Divide the end of the
cotton, say of sixteen strands, into two of eight
each ; fasten them to two screw-hooks, a few
inches apart. Take one in each hand, and
walk backwards, gently pulling them apart,
and when they catch, untwist them: with
care they will separate without breaking or
entangling. Drop the end of gne of the
pieces into the pan; and, as it keeps falling,
coil it round and round in the mixture, and
press it down with an iron spoon, until as
much is pressed in as the quantity can
saturate. Be very particular that it is tho-
roughly soaked. Have ready a wooden frame,
fig. 13, of deal, resembling a swing looking-
glass, with the glass taken out. It may be
5 feet by 4. The frame is to be supported
on pivots between two uprights. Fix a nail
or hook at the left-hand corner of the frame,
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and tie the end of the cotton to it which has
been hanging outside the pan. Get a person
to slowly turn the frame and hold it steady.
Take hold of the cotton in the right hand,
shut the hand, and allow the cotton to slip
gradually and slowly through it, as the frame
is turned ; squeeze it very gently, so as to
allow it to come out well coated, and contrive
to make it as round as possible. When all
the cotton is wound upon the frame, spread
some sheets of paper—old newspapers—on
the floor; at each corner place a brick ; lay
the four corners of the frame upon the four
bricks; sift dry meal-powder all over the
match, turn it over and sift over the other
side. Prop the frame against the wall, and
leave it to dry. One ounce of white starch
will be sufficient for a pint and a half of water.
Rub the starch up smooth with a little of the
water, then add the rest, and boil it.

A NEwW METHOD.

Put into a gallipot, or basin, some hot
starch, made as before directed, or some cold
gum-water, or cold dextrine solution; and
with a small stencil-brush, or a % sash-tool,
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cut across the middle to make the bristles
short and stubby, stir in some meal-powder,
till it is well mixed and looks like black
paint. To avoid repetition, it will be con-
venient to refer to this under the name of
Meal-paste. Take two towel-horses, fig. 14,
and set them parallel 5, 10, or 20 feet apart.
In the top rail of each, drive four nails  an
inch asunder. Fix the dry cotton to the
nail a, carry it across to the opposite nail b,
pass it round the second nail ¢, bring it to
“the opposite second 'nail, and so on, till the
cotton lies in four parallel lines, like the
strings of a harp placed horizontally, Hitch
the cotton, without cutting it, to the hook of
the weight, fig. 15. This weight is made by
taking a piece of brass tube, 1 inch dia-
meter, and 4 inches long. Stop one end with
a bung, fill it with melted lead ; and before it
sets push in a lucifer match, having pre-
viously cut off the priming. As soon as the
lead is cold, pull out the match, which having
been partially burnt smaller, will come out
easily, and in the hole left by it screw a cup-
hook,as drawn. Invert the weight, pick out the
bung, and fill its place with more melted lead.



28 THE PYROTECHNIST’S TREASURY.

Now procure two pieces of planed deal board ;
one 4 inches square, the other 6 inches
square. With the left hand hold the smaller
piece close underneath the cotton; and with
the sash-tool or stencil-brush, work the meal-
paste well into the fibres of the threads, press-
ing the cotton on the board till it is tho-
roughly soaked, and rolling it over, laterally,
to make it as round and smooth as possible.
It is best to begin on the left, and work
towards the right. If the wetting slackens
the threads, pull them tight. Now brush
some meal-powder through a fine sieve, to
free it from lumps; put a tablespoonful or
two upon the larger board ; hold it close under
the four threads, as the other, with the left
hand, and move it laterally forwards and
backwards, and down the whole length, at
the same time brushing the meal over the
threads, with a soft, dry, sash-tool, till they are
smothered, and giving them an occasional jar
to shake off the superfluous meal. By a little
practice they may be made as smooth and as
round as a piece of wire. Leave the weight
hanging to them till they are dry. Instead of
four nails on each rail,a dozen may be put;
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and if the towel-horses are set 12 yards apart,
144 yards may be soon made. In this case,
three or four heavier weights would be re-
quired. These contrivances, however, are by
no means necessary for an amateur; four
hooks or nails opposite four others, anyhow
supported, will be sufficient ; and six or eight
feet apart is a good distance. A small quan-
tity may thus be made one day, and a small
quantity another; and for this purpose it is
best to use gum-water, as it is always ready,
and a little can be added to the dry left the
day before, and a little fresh meal stirred in.
Three or four threads of white darning-cotton,
which is of two twists, make very good match ;
knitting or crochet cotton, which is of three
twists, produces, alone, excellent match ; two
or three pieces of the first, or two of the latter,
put into a leader pipe, side by side, blow
through with a violent report. Match may
" also be made of the very narrowest white
tape, 1% of an inch broad; this, from its flat-
ness, is peculiarly suited for enveloped stars.
For general purposes, however, lamp cotton
is decidedly the best, as it is most loosely
twisted, and therefore the most absorbent.
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If match is liable to be exposed to damp, it
should be cased in thick leaders, and be pre-
pared with starch ; in other respects, nothing
can surpass gum-water. Of courseiron pound-
weights, with a ring in them, will answer the
purpose, or an iron pestle tied to the cotton,
or anything heavy; but the kind I have ad-
vised are most convenient. They will weigh
about a pound and a quarter each. The weight
may hang over a chair-back.

Match, to be perfect, ought, when cut across,
to look black throughout; it should, also, be
stiff, straight, and round ; but, to test it, cut off
about 10 inches; put one end of this into a
leader pipe, so that 5 inches will be in the
pipe, and 5 out. Hold the end of the leader
with a pair of tongs, or lay it on the ground ;
light the naked end. If the match is good it
will burn gradually, though swiftly, till it gets
to the pipe; it will then blow through with a
bang. The nearer the leader pipe fits the
match the better, only it ought to be large
enough to allow it to go easily in, without force:
if laid in a roman candle case it would hardly
puff : the smaller and smaller the tube becomes
the louder and louder the report : the increase
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of power being in the inverse ratio of the
diminution of space. A train of gunpowder
laid in the open air, or confined in a tube,
comports itself in the same way, as is well
known. Match, when dry, should be kept
straight ; for, if it gets broken, it acts like a
cracker, snapping at every break.

A piece of zinc rainwater pipe, of -suitable
length, furnished with a bottom and lid, or a
couple of bungs, is convenient for keeping it
in ; but a far better contrivance is a deal box,
5 feet long, 3 inches deep, and 3 broad, made
of 3-inch pine. The lid of this box can be
readily furnished with three or five hinges,
like a piano, only made with string instead of
brass. Take two pieces of string, fig. 5%, and
tie them in a knot near the end, as at k. At
x, fig. 58, make a bradawl hole through the back
of the box, near the top, and push the strings
through it; make another hole through the
lid, put the string through it, and tie in a knot
on the top, asat z: and so with the other
four. This will render the explanation easier
to understand ; but, practically, a single piece
of thicker string is best, if you can manage
to tie the second knot in the exact spot you
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wish. The knots must not be too close to
each other, as the lid requires a little play.
For safety, the box ought to be furnished with
a lock. '

ROCKETS.

Rockets are charged in choked cases, on a
spindle, to leave a hollow up the middle,
through which the fire may be communicated
to nearly the whole of the composition at once :
this causes the sudden generation of an enor-
mous quantity of elastic vapour, which, being
unable to escape instantly through the con-
tracted aperture left for its exit, exerts its
pressure in the contrary direction, and hurries
the rocket forward. A stick, attached to it,
guides it, like the rudder of a vessel, or tail
of a bird, or fish; while its weight and lever-
age keep the centre of gravity a little below
the case,and prevent the rocket from pitching
over. Its manufacture, therefore, from the
commencement of cutting the paper for the
case, to its finish of fitting on the stick, requires
an accurate adjustment of all its parts. Dis-
regarding the trade names of pound, ounce,
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&c., which, now that moulds are dispensed
with, are useful only for enabling the makers,
from tradition, to understand each other; the
internal diameter, instead of the external, as
formerly, may be selected, from which to com- -
pute the relative measures. Taking the bore
of the case as unity, the proportions will be
as follow :—

1 Internal diameter of case.

13 External diameter.

8 Length of case.

6 Length of spindle.

3+ Bottom diameter of spindle.

64 Length of stick.

% by % Thickness and breadth of stick.

These proportions are most readily calcu-
lated by taking the diameter in eighths of an
inch. Selecting, for instance, a § rocket, we
have, 8, inner diameter; half as much again,
3, outer diameter.

Taking the numerator as inches: 6 inches,
length of case; ¢ of this, or, which is the
same, 1 the outer diameter, as inches, 43 inches,
length of spindle; putting 20 for the denomina-
tor, instead of 8 (8 being # of 20), +% of an inch,

~bottom diameter of spindle; 6 x 8, (nume-
)
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rator multiplied by denominator) = 48 inches,
length of stick ; # by 3, size of stick.

The following table exhibits the usual sizes
in inches.

% . ._r:‘.g’“a.?g-gé’ .

¥ ¥ ‘ ¥ | 10| 74 | 48 | 1o times 8=80| by §
$ 1 8 || 9 |63|+% | otimes8=72 Yby4
$ |8 |%w|8|6]|d| 8timess=64|3bys
312 [9] 7 |5t 4| 7times8=36|¢by |
| 8 ‘ 3| 6 |43 |+% | 6times8=48 §by}
38| %] 5|33 | 5stimes8=40{Y¥by¥
$| 8| ¥ |43 38| 2L |4attimes8=36 Yby¥
| 4| 8| 4|3 || 4times8=32{3by}
$ 18| %] 3 |22]a]| 3times8=24Ybyy

To MAKE A § ROCKET.

Have the former, fig. 7, a brass tube § of
an inch external diameter; the gauge, fig. 8,
with a § aperture; procure some imperial
brown paper, 70 1b. or 84 Ib., the thicker and
heavier the better. The best kind is made
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of old ropes, is air-dried, and rough. This
is not easily obtained now. The smooth
machine-made, cylinder-dried answers very
well. The sort used for laying under carpets,
and which is 5 feet broad, is almost equal to
the original rough imperial, and should be
procured, if possible, in preference to the
smooth. Cut it into strips 6 inches wide.
Paste the pieces well, and roll the cases as
hard as possible, with the rolling board fig. 6,
till they fit the gauge. Lay them by for a
few hours to get partially dry. They must,
then, be choked or strangled, about half a
diameter from one end of the case, that end
that lay nearest to the left hand in rolling,
till they assume the shape of the neck of a
vial. For this purpose have a cylindrical piece
of deal, alder, or any kind of wood, fig. 24,
about g or 10 inches long, made to fit easily
into the case ; cut it into 2 pieces, a and b; b
may be an inch and a half long; round off
the ends, just cut. In a, fasten a screw, the
solid wire, or uncut part of which,is % of an inch
thick ; saw, or file off the head, and slightly
taper the part projecting; in the piece b bore
a hole to just fit the wire of a. Slip b upon
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a, and push them into the case, so that the
interval between the two reaches within
about 1 an inch of one end of the case;
slightly draw out b, to leave a neck, or hollow,
round which to form the choke; fix a staple,
or screw-eye in a post: tie to it one end of a
piece of cord, about a yard long, and ¥ of
an inch thick; fasten the other end round
the middle of a stick, for a handle; take hold of
the stick with the right hand; hold the case
in the left; pass the cord round the space
left vacant and gradually tighten it, turning
the case round-and round, so as to pinch it
in equally on all sides, till it assumes the
shape of fig. 23. Hitch a piece of string,
about % of an inch thick, a few times round
the neck, until it is filled up flush with the
other part of the case, remove the choker,
and hang the case up to dry. A hitch is
made by simply bending the string back-
wards into a loop, like fig. 22; passing it
round the choke; pulling it tight; looping it
again, again passing it round the choke, and
so on. The first loop is called a half hitch, and
will not hold of itself; the second loop com-
pletes the hitch, and makes it hold : the re-
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maining hitches are for filling up the choke,
and restoring the cylindrical shape. Practise,
by hitching the string upon your thumb, 4 or
5 times : it will hold after the second loop ; but
push it off at the end, and it will all fall loose
again.

~ A case must not be choked when wet, or it
will tear; nor must it be too dry, or it will
be difficult to choke it at all. The drier,
however, it can be choked, the better.
Experience is the only guide. If properly
dry, the wrinkles of the choke will be small,
and perfectly regular. Should the string
stick to the case, chalk it; but this is not
likely to occur unless the paper is too wet.
Have a foot, fig. 16, turned of ash, or beech,
or box, with a hemispherical nipple, ¢ of an
inch diameter, as drawn. Bore it with a
twist drill, or nosebit, to the depth of an
inch and a half. Procure a brass, iron, or
steel wire, but preferably brass, 6 inches
long, and 15 of an inch diameter, and per-
fectly straight. Cut, on one end of it, a
screw, 14 inch long, fix it in a vice, wet the
screw with glue, and screw the foot on.
File the 4} inches gradually tapering. The
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object of tapering it is simply to make
it deliver. A cylindrical hollow up the
rocket would answer as well, but the spindle
could not be got out. The more conically
true it is tapered, of course, the better.
Finish it off with a very fine file, and smooth
it with glass paper. The block into which
it is screwed may be larger than drawn; the
bottom should be turned slightly concave,
to make it stand firm, on the same principle
as the bottoms of plates, cups, &c., are made
with a rim. The block and spindle are befter
if cast in gun-metal, in one solid piece : the
pattern to give to the caster should be in one
solid piece of wood. After catisng, the rough
parts must be filed smooth ; not many turners
will be found willing to undertake to turn it.
The next articles required are a setting-
down piece, fig. 17; three hollow rammers, or
drifts, figs. 18, 19, and 20; and one solid
rammer, fig. 21. They are simply cylindrical
pieces of wood, turned with a head, to bear
the blows of the mallet. Beech, or box free
from knots, will answer. The lengths of figs.
18, 19, 20, and 21, are to be 8, 6, 4, and 2
diameters, respectively, exclusive of the head;
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that is, 6, 43, 3, and 1} inches. The hollow
drifts are to have a cylindrical, not conical, hole,
bored up them, with a nosebit, or twist drill,
to within one inch of the handle, so as to
clear the spindle by # an inch, to allow of
any dust being driven up it. The hollow in
figs. 17 and 18 must be large enough to fit
the spindle loosely at a; in fig. 19, a trifle
smaller, to fit loosely at b; and in fig. 20, a
trifle smaller still, to fit loosely at c.

The next requisite is a mallet, fig. 25,
which may be of ash, or beech. It may
be a cylinder, 5 inches long, and 3 inches
diameter, with a handle about 5 inches long,
and 1 inch diameter. Let it be turned at
the end slightly concave, like the bottom of
fig. 16, that it may be set to stand upright,
like a wine bottle. Or the head may be made
3 inches square, like fig. 26; or, a small
carpenter’s mallet, about a pound and a
quarter weight, will answer.

To CHARGE ROCKET CASES.
The first requisite is a solid block of wood,
6 or 8 inches square, and 18 or 20 high,
This is indispensable. A piece of an old
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oak gate post, answers well. It must be set
upon the ground, or on a flag stone, not on a
floor. It is impossible to ram a rocket pro-
perly on the floor, because of the vibration. It
is, also, necessary to sit, not stand, at the work.

Put the setting down piece, fig. 17, into
the case; press the case over the spindle, and
give the head a few blows with the mallet;
this will smooth out the wrinkles of the
choke, which is all that fig. 17 is used
for. Now put in a very little powdered
clay, and mallet it with fig. 18 ; as much clay
as will reach up % of an inch will be sufficient ;
its object is to preserve the choke from
burning, and getting enlarged. One can-
not be too precautious with rockets. Now
put in a scoop of rocket fuse, insert drift, fig.
18, and mallet the fuse in firm, with about a
dozen and a half blows, or till it offers a
resistance to the hand. The blows must be
light and numerous, not slow and heavy, like
driving a post into the ground. 18 blows
with a momentum of 3, will consolidate the
fuse : 3 violent blows, with a momentum of
18, would perhaps bend the case, or drive
the dust up into your eyes. The mallet need
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not be lifted above 4 or 5 inches at a time.
If the rocket is not rammed firm throughout,
it will, upon lighting, explode.

As soon as the case is charged about 1}
inch, make a pencil or ink mark, round the
drift, where it stands level with the top of
the case, for future guidance; then charge
another 1} inch with the second rammer, fig.
19, and mark it in like manner; proceed in
the same way with fig. 20. It is obvious
that if fig. 19 were used too soon it would get
split by the spindle being driven up it, and
the spindle would be bent or broken, hence
the advisability of marking the drifts to know
when to lay aside one, and take the other.
Just before you get to the top of the spindle,
put in the solid rammer to feel how high the
spindle reaches near the top of the case;
hold it by the thumb and finger to keep the
distance, and mark it down the outside of
the case, by indenting the case with the
edge of the drift. Exactly 13 diameter, that
is, in this case, exactly 1 inch, above this
indentation make another mark : then as
soon as you have covered the spindle, till you
can no longer see it, with the use of fig. 20,
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begin charging with the solid drift, fig. 21,
till the composition inside is level with the
top mark. This being done drive in a little
dry clay, till the case is full. Remove the
rocket from the spindle, by giving it a turn
or two round to the right, not backwards;
then bore a hole through the clay, till you
can see the composition, with a +& inch shell-
bit.  The shell-bit should be fixed in a
handle, and kept for the purpose. Itis not
advisable to use a stock and bit, unless the
bit is shielded, as it is apt to bore too deeply.
The bit may be fixed in a handle, by boring
a large hole in the handle, and pouring in
melted lead, or pressing in plaster of paris.
Instead of driving in dry clay on the top
of the composition, a little plaster of paris
may be pressed in; this, when dry, will allow
of a perfectly clean hole being bored through
it; whereas the clay is apt to crumble, and
chip out. The object of the clay, or plaster,
is to prevent the composition, which, contain-
ing much charcoal, does not bind well, from
getting disturbed, and the solid part dimin-
ished, which would cause the stars to be
ignited while the rocket was ascending, or
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the fuse, perhaps, to blow through at the
beginning. A piece or two of naked quick-
match is to be inserted in the hole through
the clay or plaster, and a long piece is to be
pushed up the core, or hollow, of the rocket,
as far as it will go; it is, then, to be cut off
‘flush with the mouth, and fastened to the
side with a little dab of wetted meal powder,
pressed on it with the blade of a knife. If the
rocket is intended to be lit with a port-fire,
take a circular piece of touch-paper, about 2
inches diameter, slightly paste it all over, lay it
in the left hand, press the mouth of the rocket
down upon it, and smooth the edges of the .
touch-paper up round the case. Otherwise,
smear the end of the case with the sash-tool
dipped into meal paste, and when dry, paste
a bit of touch-paper round it, and twist to a
point, like a squib. The appearance of the
rocket is shown at fig. 36; the dotted line
round the mouth shows the touch-paper.

In driving with the hollow rammers, it
generally happens that a little of the fuse
gets driven up the hole; this, if allowed to
accumulate, is very troublesome to remove ;
it should, therefore, be knocked out every
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time, by holding the drift in the left hand, and
giving the head a rap or two with the mallet.

The whole of the composition ought to be
put in in about 12 scoops: try 2 or 3
scoops till you get one of the right size, then
write upon the handle what-sized rocket it
belongs to. These directions may appear
minute, but they will save much trouble if
attended to.

As it is convenient to know, beforehand,
about what quantity of composition will be
required for any particular rocket, the follow-
ing formula will be useful :—

E* = drams.
9
Where E denotes the size of the rocket,
in eighths of an inch.
Required the quantity of fuse for a § rocket.

6 x6 x6
9
For a § rocket ?

= 4 x 6 = 24 drams = 13 ounce.

&gx_?, = 3 drams.

The same weights denote the quantity of
stars which the rocket will safely carry : thus
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an ounce and a half of stars may be put
into the head of a § rocket; and 3 drams
into a # rocket. Along with the stars is to
" be put in § the weight of the stars of bursting
powder ; this may be pure meal powder; or
a mixture of 8 meal powder, 1 fine charcoal,
well sifted together: or half meal, half
grain ; thus the quantity of bursting powder
for a ¢ rocket will be %* = 22 drams; and for
a 3 rocket, § = 4 of a dram. It is advisable
to keep nearly to these directions, for the
weight of the stars; but it is not necessary
to be minutely exact; but to ascertain
whether the head is too heavy or not, take
a table knife, or any thing an inch broad, and
lay the rocket flat and horizontally upon it in
such a manner that the commencement of
the head lies close to the back edge of the
knife, the cutting edge lying towards the
choke : if the head pitches over, it is too
heavy, and some of the stars must be taken
out ; if it balances, it is correct.

Rockets should be fired from two staples,
or two screweyes, fixed in a post, one near
the top, the other half a yard below, as in fig.
70. They should never be propped against
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a wall, a chairback, a gate, or railing, as they
might fall, especially on a windy night, after
the touch-paper was lit, and before the fuse
had caught. Every possible care should be
taken in guiding them, as it is too late to
think about any mischief they may cause,
after they have once started.

In making rockets, it is essential, above all
things, to have good nitre and charcoal. The
best way, with fresh materials, is to weigh
out as much nitre, charcoal, and sulphur, as
will make one small rocket. Have the nitre
as fine as possible, and dry it over the fire in
a 6-inch frying pan, which should be kept for
the purpose. If the rocket ascends well you
will know that the articles are pure, and you
can proceed to use them; but if the rocket
does not rise, you may conclude the articles
are adulterated, the nitre with salt, or that the
charcoal is perhaps merely deal sawdust, burnt
in a retort. In this case you must buy the
nitre in crystals, and the charcoal in sticks.
To powder the nitre, put it into a pipkin,
pour on it a little water, set it on the fire,
make the water boil, and keep stirring the
nitre with a piece of wood, until it is dry and
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of a fine powder. Charcoal is best ground
up in a coffee-mill. It must first be broken
into small pieces, about the size of coffee-
beans. After being ground it should be
sifted through the sieve, the interstices of
which are about 75 of an inch square. To
get a correct idea of this size, lay down a line
on paper, an inch long : mark it off into eight
equal parts by taking the divisions from a
foot-rule; then carefully divide one of the
eighths into five equal parts. But the best
way is to make a square deal sieve, about
8 inches square, and 3 inches deep; then nail
on the bottom a piece of perforated zinc, with
quarter-inch flemish tacks. The perforations
are circular, and should be 20 to the inch,
measured diagonally; that is, a diamond-
shaped inch, or inch rhombus, consisting of
20 oblique rows, each row containing 20
holes ; 20 times 20 = 400. These holes will
be about the same size as the ones mentioned -
in the sieve, because the solid parts between
the perforations are also about i%; of an inch,.
A strip of deal,  of an inch thick, should be
nailed round the bottom, to keep the zinc
tight. A square box for a receiver, and
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another for a lid, should also be constructed,
otherwise you will be smothered in sifting
charcoal. Making use of the perforated zinc
sieve just described, all the charcoal that goes
through, fine and coarse, should be used for
rockets. It need not be shaken much, but
brushed through with a sash-tool. Construct
a second sieve with 15 perforations to the
lineal inch. Iron borings for gerbes should be
sifted through this ; use all that goes through.
Construct, also, a third sieve with 9 per-
forations to the lineal inch. Nothing can
equal iron and steel for making sparks; but
neither will keep long from rusting, after
coming in contact with nitre. Coke grains,
about the size of pinheads, are a fair sub- .
stitute. Beat coke into lumps about as large
as peas, then grind it in a coffee-mill, and
brush it through the o9-perforation sieve;
sift the fine dust from what passes through :
throw the dust away, and keep the grains.
Porcelain may be powdered in an iron mortar,
for gerbes; brush through the g9-perfora-
tion sieve ; sift out the dust with a fine sieve ;
throw it away and keep the grains. The
intense heat of the focus of the choke renders
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them incandescent; and, from their weight,
they are projected to a considerable distance.
They are inferior, however, to coke grains,
as the latter are to steel filings. We may
say, alliteratively; positive, porcelain; com-
parative, coke ; superlative, steel.

Zinc may be obtained with half-inch per-
forations; a size useful for garden sieves,
bottoms of soap boxes, &c.

Before grinding a fresh substance in a
coffee-mill, it must be taken to pieces,
brushed clean, and screwed up again. Fine
lawn or hair sieves should be used for sifting
chemicals ; excellent sieves may be made with
book-muslin : the cylinders may be 4 inches
diameter, 3 deep; the muslin should be cut
into a circular form, and hemmed round a
piece of string; it may then be slipped over
the drum or cylinder, and secured; or it may
be pasted up and round the sides, and if
above 4 inches diameter, two pieces of string
may be crossed over the middle to strengthen
it.

Charcoal may be made by putting some
dry pieces of willow, alder, poplar, sycamore,
maple, or almost any kind of wood, except

A
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the pine or turpentine tribe, into an old iron
saucepan, covering them with perfectly dry
sand, and setting the saucepan in the middle
of a fire, to remain red hot till the wood is
completely burnt through. Remove when
judged sufficiently charred ; and when cold,
not before, pour away the sand.

Sulphur is used in the state of sublimed
sulphur, sulphur sublimatum, or flowers of sul-
phur, and, when mixed with nitre, requires no
preparation ; but as it is always more or less
impregnated with sulphuric acid, as is readily
shown by testing it with litmus paper, it
might, on coming into contact with chlorate
of potash, cause spontaneous combustion.
To prevent this, it is necessary to wash the
sulphur. For this purpose put it into a pan,
and pour upon it boiling water, in which some
salts of tartar (carbonate of potash) have
been dissolved ; stir it well and break down
all lumps. Let it stand to subside ; pour off
the supernatant liquor ; fill up with cold water
and let it stand, to again subside. Make a
conical bag, fig. 33, with a piece of linen or
calico, sewed at the top, round a ring or hoop
of wire,or cane,or whalebone; fasten a string to
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it, by which to hang it up. Put the washed
sulphur into it, and hang it under a water-
tap; turn the water gently on, and let it drip
all night; this will wash away every trace
both of acid and alkali. Afterwards hang
the bag up three or four days till the sulphur
is dry; it may then be bottled, and kept
exclusively for colours.

Oxalate of soda may be made thus—pro-
cure 3 Ibs. of carbonate of soda, the common
washing soda used by the laundress, not
bicarbonate of soda; boil it up in a saucepan -
with just as little water as will suffice to
dissolve it. Dissolve, in another vessel, 1 1b.
of oxalic acid in boiling water, and pour it
into a deep jar, capable of holding two or
three quarts; a wash-hand jug will answer.
Now put to this the dissolved carbonate of
soda, with a table-spoon, a spoonful at a time.
A violent effervescence takes place. The
soda is to be slowly added till effervescence
ceases. It should be tested with a strip of
litmus paper, to see if the acid is perfectly
neutralized.

To prepare litmus paper, dissolve 1 of an
ounce of litmus in an ounce and a half of
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water; when thoroughly dissolved, and the
water is of a dark blue colour, take some
white blotting paper, and with a sash-tool or
camel’s-hair pencil, go over it on both sides
with the litmus solution. When dry, wet
some of these prepared pieces, with the brush
dipped into vinegar: this will turn them red.
Dry, and preserve both. They may be .cut
into strips, half an inch broad ; the blue strips
will be tests for acids; the red, for alkalies.
Wet a strip of the blue, and touch it with
oxalic acid, it will turn red; wet a strip of
the red, or the piece just reddened, with car-
bonate of soda, it will turn blue.

To make sulphuret of copper, procure
some thin sheet copper, about as thick as a
card; cut it into pieces, and put it into a
crucible, with sulphur, a layer of sulphur, and
a layer of copper alternately, till full. ~Set the
crucible in a clear fire, and keep it red hot
for an hour. Remove it; when cold, break it
up, and grind it in a coffee-mill. ~Sift it in a
lawn or book-muslin sieve as fine as possible.
Half-a-pound of copper and a quarter of a
pound of sulphur may be employed.

There is a black sulphide or sulphuret of
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copper produced by passing sulphuretted
hydrogen through a solution of protoxide of
copper : this is useless.

For want of a coffee-mill, charcoal may be
beaten in a leather bag, with a hammer,

A variety of rocket fuses will be found in
the Tables; the first is as good as any, and
will answer for all sizes from & to ¥. Asa
rule, the fiercer fuses, containing meal powder,
may be used for small rockets; but are, by
no means, necessary. ’

A rocket, when starting, makes a roar ; but
this is not on account of the fierceness of the
fuse, but of the extent of the surface ignited.
Rocket composition, laid in a train, burns very
slowly.

ROCKET STARS,

Rocket stars are made in three or four
ways. First cut, or chopped, or naked stars.
This mode is used for nitre stars only : chlo-
rate of potash stars require different methods.
It is a singular circumstance that, though
chlorate of potash stars are much fiercer than
nitrate of potash stars, yet the latter light
without any trouble, while the former, if made
in the same way, would be almost sure to miss.

-
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To MAKE CUT STARS.

Wet the composition with thin starch, or
dextrine solution, or gum water, sufficiently to
bind; press it into a flat mass, on a slate, or
Dutch tile, with a knife, or small trowel, till
about # of an inch thick. Indent the surface
with the edge of the knife, in parallel lines,
about # of an inch apart, and cross these with
equidistant indentations, at right angles. Set
the mass by, to dry gradually. When nearly
dry, break it up into little 4 cubes, and lay
them out, to dry thoroughly. The broken
edges will be rough, and will catch easily.

DRy PILL-BOX STARS.

Take a sheet of note paper, and cut it into
four equal parts; each part will be about 4%
inches by 33. Paste and roll them on a #
brass tube, so as to have the cases 4% inches
long. To make these into pill-boxes, per-
fectly true, like those used by the druggist,
they must be cut in the lathe. For this pur-
pose, turn a cylindrical piece of wood, fig. 27,
which is to fit easily into the case, except ata,
where it is to be turned sloping a little larger,
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so that when the-case is slipped over it, it will
bite at the part a; otherwise, on putting the
chisel to it, it would slip round, without getting
cut. Mark the case, with a black-lead pencil,
at every half-inch ; suspend it in the lathe;
and cut it at the marks. Next procure a .
inch punch, with which to cut out the bottoms.
These are to be made of card, or bristol-board.
Lay the card on a piece of sheet-lead, or. the
grain end of a piece of beech, and give it a
smart blow or two with a hammer ; keep on
punching till the punch contains a dozen or
more discs, then push them out. When a
number are ready, press them into the pill-
boxes, with a rammer that fits loosely.

The composition is to be put into these dry,
and driven in with a solid rammer, and the
little mallet, before described.

This was the original way of making them,
but is perfectly unnecessary. Roll the tubes
as directed, of two thicknesses of paper, with
a little bit to lap over. Cutthem across, with
one sharp clip, with a strong pair of scissors.
This will slightly flatten them ; but they may
readily be restored to the cylindrical form, by
slipping them on a piece of wood, and round-



56 THE PYROTECHNIST'S TREASURY.

ing them to shape with the fingers. No
bottoms need be provided, no punch used.

To FILL THE BOXES WITH DRY COLOUR.

Rest the box on a flat surface, put in some
composition, and drive it in with a brass or
boxwood drift and the little mallet, till half
full, as in fig. 28. Then fill up the box with
more colour, set a little bit of match upright
in the side, and mallet it in, till the box is
almost full. The drift for this must be cut
flat on one side, to allow for the match. On
the top put a very little dry meal powder, or
shell-fuse, and press it in with the finger.
Cut a piece of double-crown, about an inch
broad, and long enough to go rather more than
once round the pill-box : paste it all over ; lay
the pill-box on it, and roll it up ; tuck in one
end, to make a bottom, and press the other
end round the match, and on the meal pow-
der, or shellfuse, till it assumes the form of

fig. 29.
ANOTHER WAY.

Set the pill-box on a flat surface, put in a
very little meal powder or shell-fuse, then
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some composition,and mallet it in till full. Roll
this up in a piece of double-crown as before ;
tuck in the bottom, and set by to dry; when
dry, put into the other end—the end contain-
ing the film of meal or shell-fuse—a piece or
two of thin match, and tie it in, as in fig. 30.
Dry pill-boxes are best for making chameleon
stars ; these are half one colour and half an-
other. Make a dozen stars, half yellow and
half green, and a dozen more half blue and
half crimson ; put these into a rocket; they
will burst green and crimson, and change to
blue and yellow.

BOTTOMLESS PILL-BOXES.

The cases are the same as before. To fill
them, damp the composition as for Roman
candle stars; put a bit of quickmatch into
the case, as at fig. 31, and press in the com-
position. This is usually done with the fin-
gers, but is not very pleasant work, especially
with lac solution. A cleaner way, though
more tedious, is to fit the case on to a little
foot, with a side notch in it, fig. 60; then
slightly mallet in the composition. Or a
notch may be cut in the side of the box,
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fig. 61, and the match put in, as fig. 62, and
slightly malleted.

Instead of making the cases entirely of
writing paper, they may be made half of
writing paper and half of coloured double-
crown, to indicate the colour of the star.

Another way is to sift a thin layer of
French chalk over a sheet of paper, and to
roll the stars in it, one by one, as they are
punched. When dry, brush off the superfluous
chalk, and prime with a bit of match, tied
across the mouth,

ENVELOPED STARS.

Pump and drive the stars exactly as for
roman candle stars, They may be # dia-
meter, and £ long; or they may be formed
with figs. 1, 2,and 3, and the side pin of fig. 2
may be removed to ¢, in which case the stars
will be ¢ diameter, and §* deep; the former
will be an oblong cylinder, the latter an
oblate. Cut a strip of red, blue, green, or
yellow double-crown, of a suitable breadth,
and long enough to go twice round the star.
Paste the strip all over, or gum it at the edge
only, and lay the star upon it, as at a, fig. 41,
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with a bit of match behind it; then roll it up

and put by to dry. When pasted, it shrinks -
and holds the match tight ; when gummed at

the edge this is not always the case; it may

then have a piece of thin binding-wire twisted

round it. It will have the appearance of
fig. 32. In fig. 31, the match is embedded,

and dries in the damped composition; in

the enveloped stars the stars are dried first,

and the match lies outside and blows through,

Enveloped stars show well in the air.

The word envelope, as used in these pages,
must not be confounded with the same word
as applied to the coverings for letters. It is
rather synonymous with the term wrapper ;
you lay an ounce of tobacco on a piece of
paper, roll it up and tuck in the ends. So
with cases: you roll them up in a piece of
paper, and leave an inch vacant at each end
to receive quickmatch, &c. This is termed
the envelope, that is, the wrapper.

. ROCKET HEADS.
Heads for small rockets may be made of
two or three rounds of paper rolled dry, and
secured on the inner and outer edges with
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paste. After sticking it on the case, which it
may be made to fit, as in fig. 36, pinch the
top in like a choke, only tight, and tie it
round with twine or flax. For coloured
rocket heads, ¢ and upwards, the head may
be enlarged by fixing a collar round the top
of the case. To make the collar for a §,
roll a case on a § former, and when dry cut
it into short lengths in the lathe, as recom-
mended for pill-boxes ; if unprovided with a
lathe, saw it with a fine-toothed saw. The ad-
vantage of the enlarged head is, that it brings
the stars nearer to the rocket, and prevents
it from being top-heavy. Another way is to
make the heads tapering, and the tops conical,
as in fig. 39. One part is rolled on fig. 34,
the other on fig. 35; or, a cone may be made
of a circular piece of paper, without a former.
Cut the circle, along the radius, to the centre ;
bend it into a cone ; secure the edge with seal-
ing-wax, and paste paper over it to overlap
the rim: snip the edge with the scissors; paste
it inside, and secure it to the other part. But
the quickest way of all is to make a long
paper bag, which may be made to fit to the
greatest nicety. For this purpose take a
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tape-measure; or lay down, on the edge of a
strip of writing paper, 7 or 8 inches long, and
1 inch broad, 6 inches, divided into eighths,
transferred from a foot-rule. Suppose the ¢
rocket has a collar, which, on being measured
by the paper just alluded to, is found to be
4% inches round; add to this § for lapping
over, making 4% inches. Cut a piece of im-
perial brown 4% broad, and as long as the
case, 6 inches. Make this into a paper bag,
2} inches broad. Be careful that the cor-
ners are perfect; a strip of double-crown may
be pasted over them. When dry, pinch the
mouth open till cylindrical, and merely allow
the stars to drop in without forcing them ;
this will keep the top edge of a wedge shape,
fig. 37, and answer the purpose of a cone. If
the paper is thin, the bag must be made of
two thicknesses ; the paper will, then, require
to be g inches by 6; 43 of this will have to
be kept dry, and the other 4% pasted.

A head, made in this way, if required to
hold gold rains, or serpents, can instantly be
reduced to a cylindrical shape, by pushing
the rocket-case right up it, to the top; this
will cause the corners to stick out, like two
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horns; press them down, and secure them
with sealing-wax. Attach a cone, if desired.

Heads made like figs. 38 and 39 may be
of three thicknesses of paper, pasted all over.

Fig. 39 shows the manner of tying on
the sticks. No variation must be made in
their lengths, and it is not advisable to alter
their size. To adapt it to the wood, however,
a slight alteration might be permitted. For
instance, instead of & square, it might be #
by ¥, a slight increase one way, compensated
by a slight diminution the other. It must,
however, on no account, be so increased and
diminished, as to approach the shape of a
lath, as such stick would vibrate, and cause
the rocket to quiver. When the heads are a
paper bag of the shape of fig. 37, the stick
must be tied on, as indicated by the dotted
lines.

If the stick is suited to the rocket, it will,
when suspended on the finger almost against
the mouth, as at f, fig. 40, lie, not quite hori-
zontal, but slightly sloping downward. The
wood should be dry pine, free from knots.
The sticks are generally cut with a carpenter’s
cutting-gauge. If the learner has a lathe he



THE PYROTECHNIST’S TREASURY. 63

will find a 6-inch circular saw convenient for
cutting them.

For amateurs, a ¢ rocket is a good size;
large enough, and small enough. If § and %
are made, two hollow drifts will be sufficient ;
for &, one hollow drift. Very small rockets,
%, are made for children; they are rammed
solid, and a hole is pushed up them witha
bradawl.

Rockets in former times, before the present
days of competition, were charged in moulds.
These were of gun-metal, bored truly cylin-
drical, furnished with hinges, to open and ad
mit the case; they were then screwed up,
and might be charged as hard as possible.
Names were given them according to the bore
of the mould, that is, the external diameter of
the cases; a § was termed an ounce rocket; a
§, a two ounce; a § a quarter pound; a ¥
a half pound; a §,a pound; a ¥, a two
pound.

These nameswere determined by theweight
of a leaden ball of the same diameter as the
bore. Now a sphere of lead, 7% inches diame-
ter = 9o lbs., or 1440 ounces; consequently
one of 15 inches = 720 lbs., similar solids
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being to each other as the cubes of their like
dimensions : the latter sphere being twice
the diameter from top to bottom; twice the
diameter from left to right; and twice the
diameter from front to back; 2 x 2 x 2 = 8.

The external diameter of the rocket being
7% inches, the internal would be 5 inches,and
this would be a go-pounder : hence, for an
inch rocket, we have the proportion,

53 :A 12'40 HEE C 11?52

so that a 12-ounce, or 3 - quarter - pound
rocket, ought to be a trifle above an inch.

Required the weight of a § rocket. 5
inches = 42
inches = "

40 : IZ;;O t: 63 4?§6

So that a § is a trifle too large for a
quarter-pound.

If, conversely, we require to know the size
of a half-pound, or 8-ounce rocket,

u;:io T 40% & 082 3200
9
and 6’3—2?= 4’/%9=g~’/96oo=7.08
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So, properly, a half-pounder is a tridle over
3. The names in use enable the makers to
understand each other, but they are not ma-
thematically correct, and are of no utility to
an amateur.

The following table shows the true weight
of leaden spheres, the dimensions being taken
in inches,

Weight. lDumeter: Weight | Diameter.  Weight. Diameter.

1 dram ! 264 10z. ‘664 | 1lb. 1°672

|
604 |12 ,, 152 |2 , i 2112

2dramsg 332 |2, | 836 i1}, 18
4 5 I ‘418 4 5 1056 : 1} 5 ! 1’91
8 I ‘528 | 8 ,, 1-328 | 12 ,,f 202

I2 »

And % of the above numbers multiplied
by 8, give the correct names for rockets in
eighths of an inch. ‘

Required the true size of a half-pounder.

1'328 x 2 x 8
3
A trifle above %, as before stated.
A cast-iron ball 6 inches in diameter
weighs 30lb.

= 7°08.

¥
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Cast iron is about $§ the weight of lead.
5.8 feet = 1 mile; 3.8 feet = 1 kilo-
metre.

WHEEL AND FIXED CASES.

Wheel cases may be 53 inches long. Cut
the paper, without waste, into 4 strips, each
29 inches long. Fixed cases may be 7% inches
long : cut the paper the other way of the
sheet, into 4 strips, each 22} inches long. The
extra length, for fixed cases, is to allow of their
being reported ; that is, filled at the end, with
an inch, or more, of grain powder, to make
a bang like a squib. The cases are to be
gauged to the thickness of roman candle cases,
but choked like rockets; # internal, and % ex-
ternal, are a good size. Two solid drifts will
be required for wheel cases; one 5} inches
long, besides the head ; the other 3 inches :
for the fixed cases it will be necessary to have
one of 7% inches. They may be turned of
box, beech, or ash ; but gun-metal drifts are
best, though by no means indispensable. If
they are cast in gun-metal, they will simply
require filing in the rough places. The cases
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are tobe rammed solid throughout, on a foot,
fig. 42, turned in one piece, with a nipple, and
a pin ¥ of a diameter thick, and just high
enough to keep the choke clear.

In all wheel and fixed cases, whatever the
remainder of the fuse may be, begin by putting
in one scoop of starting fire; this, when mal-
leted firmly in, should fill about ¢ of an inch
in the case. The subsequent fuse can be se-
lected from the Tables. The choke may be
protected with a little clay, before the starting
fire, like rockets, if thought desirable : no clay
is to be used anywhere else. Wheel cases
containing steel-filings are termed brilliant.

To prime the cases, very slightly damp
some meal powder, by sprinkling it with a few
drops of water ; mix and chop it up, or mince
it, as it were, with a knife: put a little into
the mouth of the case, press the nipple, fig.
42, into it, and work it round ; this will prime
the choke and the mouth at once, still leaving
the choke clear ; or, paint the choke and mouth
with the sash-tool, with meal paste, just suffi-
cient to wet them, then plunge them into dry
meal, give them arap toshake off the super-
fluous dust, and lay them by to dry.
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Wheel and fixed cases need not be choked
at all, but plugged ¢ of an inch, with plaster
of paris, as directed for roman candles.
When dry, charge them by setting them flat
on the block, without using the foot. Mallet
in a scoop of starting fire, then the other.
Afterwards, when a number are charged,
bore through the centre of the plaster, with a
shell-bit, § the diameter of the case; insert a
piece of match in the hole ; wash the face of
the plaster over with meal paste, and plunge
into dry meal. A sheet of double-crown
makes 8 wheel case envelopes(2.2.2) 10 by 73,
so that the void at each end, to receive the
match, is nearly 1 inch.

It is not possible to devise a formula that
will indicate the exact quantity required for
wheel cases, as the fuses vary ; but, represent-
ing the length, in inches, by I; and the
diameter in eighths by e, the following will
help to serve as a guide.

Ie

= drams.

Suppose a wheel case 58 inches long, and
4 eighths diameter,




THE PYROTECHNIST’S TREASURY. 69

S x4 x4
7
Suppose a fixed case 71 inches long, and
5 eighths diameter,

= % =13drams.

1
74"%5 =12 — 26 drms. = 1 0z, 10drms.

GERBES.

Gerbes, so called from the French word
for wheat-sheaf, which they resemble, are
fixed choked cases : they do not show well
on wheels. As they contain grains of iron,
they must not be under $; for private ex-
hibitions a good size is %, § internal diameter ;
? external ; $ the diameter of the choke ; 11}
inches, length of case. Charge the case on
a nipple, exactly like a wheel case. It is
advisable to put in, first, a little clay, to pro-
tect the choke, as the fire, being fierce, would,
otherwise, enlarge it, and diminish the ascent
of the sparks. Upon the clay drive in a scoop
of starting fire, and fill up with gerbe com-
position. This, when containing iron borings,
is termed Chinese fire; the pieces, Chinese
trees.
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The most magnificent of all, however, is
the coloured gerbe. For this, some green,
blue, and crimson grains, or small stars must
be prepared. They may be quarter-inch
cubes, cut as directed for the chopped nitre
stars. A far better way, however, of pre-
paring them, is to remove the pin a, of fig.
2, up to ¢, so that the stars, driven in the tube,
will be # inch diameter, and # thick. When
these are dry, chop them into 4 pieces, by
holding a knife, or chisel, across them, and
giving it a smart blow with the mallet. They
are harder made this way.

To charge the cases : having driven in the
clay, and the starting fire, put in 7 or 8 stars,
then a scoopful of fuse No. 1 or 2, then 7 or
8 more stars, and another scoop of fuse;
mallet the whole 4 layers down firm, with
blows not too heavy at a time, but many
times repeated. Then put in 7 or 8 more
stars, another scoopful, 7 or 8 more stars,
and another scoop, and mallet the 4 layers
as before; and so repeat. The two layers
and the two scoopfuls may fill up, when
malleted in, £ of an inch, in a § case.

Instead of choking the cases, plaster of



THE PYROTECHNIST'S TREASURY. 71

paris is far preferable. Let it be % of an
inch thick, and well dried, before charging.
After the cases are charged, bore a hole
through the plaster, 3 of a diameter, that is,
with a § case, § of an inch diameter. For
this purpose it is not necessary to have
another shell-bit; bore it with the +%, and
enlarge it with a penknife. It.is better arched
under, till conical, as shown in fig. 48. Prime
with 4 or 5 pieces of match, and wash with
the sash-tool.

The gerbe being finished, make a cylindri-
cal box, or paper bag, of 2 or 3 thicknesses
of paper: fill it with a number of crackers,
and a scoopful of meal powder, and fasten it
to the gerbe.

No single piece is more effective than a
coloured gerbe; the stars will be projected
30 feet, or more : they may be put in, mixed ;
or, one layer may be blue, another green,
another crimson. Twist a piece of wire,
deprived of its elasticity, round the neck,
and another piece round the bottom, and
leave long ends; it can then be fastened by
them to the top of a post. To remove the
elasticity from iron wire, lay it in the fire till
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red hot; withdraw it with the tongs, and
put it aside, to cool slowly. If copper wire
is used, it will bend without preparation.
String must not be employed, as it might
burn, and let the case fall. Common pins,
patent short whites, deprived of their elas-
ticity, are useful for connecting the parts of
lustres together.

FLOWER POTS.

These are choked cases, charged with spur
fire : the fire is somewhat slow, so the cases
must be short : 4 inches long, and % diameter
is a good sizeze Rub the composition
thoroughly up in the mortar; the vegetable
black produces beautiful star-like sparks,
totally dissimilar to any other. Put a little
composition, at a time, into the case, and jolt
it with the roman candle rammer.

Vegetable black, introduced into a star,
causes it to tail, like linseed oil. Light such
star on the hob; it will burn, and leave a
residue, unaltered in shape; blow upon this
continuously with the mouth, or, better still,
with a pair of bellows : the supply of oxygen
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will cause it to boil up, in a state of fusion,
when it will begin to throw out clusters of
the peculiar starlike sparks, before mentioned,
bright and yellow as new sovereigns.

Vegetable black is a pure lamp black;
some samples of lamp black make equally
good stars, but others are worthless. Greater
reliance can be placed upen vegetable black.
Vegetable black and lamp black must not be
mixed with linseed oil, as such mixture is
liable to spontaneous combustion.

Roll up a tube for pill boxes, of two thick-
nesses of brown paper. When dry, cut it into
pieces about 1% inch long : choke one end,
like a wheel case; set it on a nipple,and charge
it with spur fire, till full within ¥ of aninch:
fill up flush with a little plaster of paris,
pressed in flat with a knife : prime the choked
end, and put a number of such cases into a
rocket head, or shell.

PORT FIRES AND SHELL FUSES.

These are unchoked cases, like roman
candles ; 6 inches long, #internal, # external,
is a good size. They should be rammed,
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as hard as possible; and, for this purpose, it
is best to have a mould. Now, if a case is
rolled of such a size that it will exactly fit
into a brass tube, and is charged, in it, very
hard, it will swell, and it will be almost im-
possible to get it out again ; but if it be made
a trifle smaller, so as to just slip through the
tube ; then, if a piece of writing paper be
rolled, dry, round it, once or twice, so as to
make it a tight fit, and the case is charged, it
can be pushed out, like a pellet from a pop-
gun, leaving the writing paper, generally, in
the tube, or mould, and the case will come
out without a wrinkle,

Let the composition be put in, very little
at a time, and well driven with a solid rammer
and mallet. Fig. 59 represents the mould ;
the foot b fits the tube a; the tenon c fits the
case; a wire, d, goes through 2 holes in the
brass tube, and a hole through the foot; a
nut, e, to keep the wire from jarring out, is
made of a piece of indiarubber: make a
hole through it, with a bradawl, and slip it
on the wire; or, a screw-eye may be passed
through and held with a leaden, or wooden
nut.
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TOURBILLIONS *

A tourbillion, so called from the French
word for whirlwind, is a case made to rotate
and ascend at the same time, forming a spiral
of fire, and ending in the shape of an
umbrella.

To MAKE A TOURBILLION.

Roll the case like a roman candle case,
but gauge it to the thickness of a rocket case.
Let the inner diameter be ¢ ; the outer ¢ ; the
length of the case 7i inches, fig. 43. To
charge the case, have a mould, as directed
for port-fires; and let the tenon rise exactly
% of an inch up the case. Put in a little
composition at a time, and mallet it as firmly
as possible, till within exactly  of an inch of
the top of the case; so that there will be a
vacancy of $ of an inch, at each end. Fill
each of these ends flush with plaster of paris.

* Tourbillion, from Zourbillon, like postillion, from gostillon,
the i being inserted to approximate the pronunciation of the
French. In pavilion, from pavillon, and vermilion, from
vermillon, one 1 is dropped ; so in battalion, from bataillon ;
while medallion, from medaillon, retains the 1l.
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It is, better, too, if you can manage to fill the
middle half-inch of the case with plaster of
paris. It can be effected with care, and will
hold the screw, hereafter to be described,
more firmly.

Construct a wooden box, fig. 44, consisting
ot a bottom and two sides only, firmly screwed
together. Each of the pieces of wood is to
be 7% inches long, and # an inch thick. The
internal breadth of the box is to be exactly
% of an inch; and its internal depth exactly
# or v%, so that when the tourbillion is laid
evenly in it, and pressed down to the bottom,
half of the case will be in it, and half out of
it. At a point b, fig. 44, on the top of the
side, half an inch from a, make an ink mark :
and, at a point d, half an inch from c, make
another ink mark. Fig. 45 is the bottom of
the box. At a point w, ¢ of an inch from
the end ; and, at a point z, ¢ of an inch from
the other end, make holes with a fine bradawl,
truly, in a line down the middle of the wood,
as between side and side. The distance w z
is 6 inches; divide it into 3 equal parts, in
the points x and y, two inches asunder.
Bisect x y in the point s. Procure 5 carpet
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pins, fig. 47 : they will, probably, be % of an
inch long. Drive them through the holes
W, X, S, ¥, z, inverting the box for the purpose,
so that they shall stand bolt upright in the
box. Now screw, or nail a piece of wood
over the bottom of the box, entirely to cover
it, to prevent the carpet pins from getting
displaced. It will be seen, that, if the tour-
billion be now laid evenly in the box, and
pressed down till it rests on the bottom, the
projecting pins will make 5 holes, in the
under part of the case. While it is thus
lying, with a stiletto, such as used by semp-
stresses, for making eyelet holes, prick the
side of the case over the line b, of fig. 44;
and, also, over the point d. There will now
be 7 holes; 5 underneath, 1 to the right,
and 1 to the left : the latter are the places
for the whirlers, or holes of rotation : 4 under-
neath, for the lifters, or holes of ascension ;
the centre one, s, receives a nail or screw.
Take a bradawl, fig. 49, ¥ of an inch
diameter ; and slip over it a shield, consisting
of a piece of wood with a central hole up it,
like a pop-gun, of such a length, that, when
it is slipped on, only 1 of an inch of the
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bradawl protrudes ; or, instead of a bradawl,
fix in a handle, a wire of equal length, namely
% of an inch, and file it toa point. Push this
into all the holes, except s, making 4 holes
underneath, and 2 horizontal holes, one left,
one right : all these holes will be exactly of
the same depth, on account of the shield:
see that they are bored perfectly true, the
horizontals exactly go degrees above the
others, or % of the circumference.

The next thing required, is a piece of
hooping, or curved stick, about ¢ of an inch
broad, and as long as the case, 7} inches. In
the centre of this, bore a hole, and counter-
sink it; then, with a screw, an inch and a
quarter long, screw the hooping, at right
angles, on the bottom of the case, through
the points of fig. 45, which must be enlarged
to receive the screw. A touch of glue may
still farther hold the wood in position. It will
now assume the shape of a cross, like figs. 50
and 51. Fig. 50 shows the under side of the
case; fig. 51 the upper. From w to x lead a
bit of naked match; push the ends into both
holes, and secure with a little wetted meal,
pressed in with a knife. Do the same with
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yand z. Paste a piece of double-crown, £ of
an inch broad, and of sufficient length, and
cover each of the two pieces of match, with
two layers of the paper. Turn it over, like
to fig. 51 ; connect the holes a and b with a
bit of naked match ; and, under the centre of
it, slip another piece of naked match, having
a piece of touch-paper round the protruding
end : cover the match with two thicknesses
of pasted paper, in the same manner as the
under holes. The tourbillion is now com-
plete. See that it will balance, and swing
round easily, when laid upon a level surface.
The proper way to fire it, is from a flat sheet
of iron, or a flagstone. Light the touch
paper ; the fire will communicate to the side
holes, and set it in rotation. As soon as % of
an inch of fuse has burnt from each end, and
the piece has got well into action, the 4 under
holes will catch, and cause it to ascend.
Instead of this mode of making a tour-
billion, some charge it with an inch of solidly
rammed clay, in the middle; fasten the
stick, by crossing it with binding-wire ; bore
a hole through the middle of it, and of the
clay, and slip it over a tapering-wire, standing
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upright in a block, like the spindle of a
rocket. Four holes only are then used ; two
of rotation, and two of ascension; and the
whole are fired at once, the match starting
from one of the under holes, going to the
side hole ; over, across, to the other side hole,
and on to the other under hole.

Instead of making them with clay in the
middle, there is yet a better method of having
two cases, each about 4 inches long; and
gluing, or fastening them with tin-tacks on a
centre-piece, turned with a tenon at each end,
fig. 52; two balancing arms, one on each
side, must then be fixed to the centre-piece.

In a windmill, as is well known, the vanes,
or sails, are set at an angle. There is a toy,
made of two slips of tin, forming a cross, and
set at an angle, sloping upwards, called the
flying dutchman; this, when spun with a
string, from a handle like a humming-top,
flies up into the air, on escaping from the
string. Steel Fliers, with two vanes, are
used by sportsmen to practise shooting fly-
ing. Small balloons, some years ago, in a
room in the Polytechnic Institution, free from
a current of air, were guided or driven by a
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similar contrivance, moved by clockwork.
The screw-propeller of a ship acts on the
same principle. I think it possible that, if
two vanes were fixed in the central piece of
wood, set at an upward angle of 10, 15, or 20
degrees from the horizontal, they might assist
the ascension, and so cause the tourbillion to
reach a greater height; or, the vanes alone
might cause it to rise, upon 4 side holes,
two to the left, and two to the right, causing
it to rotate. The design is shown at fig. 54,
the shape of the vane at fig. 55. I have not
yet tried it, so offer it only as a suggestion.

SAXONS.

These are unchoked cases, charged like a
tourbillion, but pierced only with holes of
rotation, for the purpose of turninga coloured
fire. Drive them in a mould, as directed
before. A good size is, ¢ internal, ¥ external,
6 or 7 inches long. Let the tenon enter the
case § of an inch: charge the composition firm
till within + an inch of the top, which leave
vacant. Remove it, and fill the $ occupied
by the tenon, with plaster of paris. Have a

<
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centre-piece, turned like fig. 55, with a tenon, §
diameter at each end, { an inch long. Glue
a case on each tenon. Let the centre-piece
be 6 inches long, exclusive of the tenons; so,
if the saxon cases are 7 inches long, each, the
entire length, as fig. 56, will be 20 inches.
Make a hole at a, and another at c, with a
shielded bradawl, s of an inch diameter. Put
a bit of naked match in the hole a, carry it
round x and y, along toc and on to z. It
must be pushed into c¢ with a blunt wire.
Cover it with two thicknesses of pasted paper,
likethetourbillion. Leave the match exposed at
x,y,and at z,and brushit over with meal paste.
If the central piece of wood were now put on
a horizontal spindle, and fire communicated to
the match z, the holes a and ¢ would cause it
to rotate, and produce a white circle of fire.
This, however, would be hardly worth
making; but, by fixing at b, a little case of
coloured fire, a splendid effect is produced.
This case of colour is usually tied to a nail,
driven in at b; but a little tenon of wood
may be glued there instead, and the case of
colour must be then charged, with a vacancy
at the bottom, to fit on the tenon. The case
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of colour must be timed to burn as long as
the saxon ; rather more than an inch will be
sufficient.

Saxons are sometimes made by charging a
roman candle case with an inch of clay in the
middle, and boring a hole through the clay,
to receive a spindle. Only one half of the
case burns at a time ; a leader, placed at the
bottom, near the central clay, conveys the fire
to the other end ; and continues the rotation.
For distinction, they are called Chinese fliers.

FIVE-FOINTED STARS.

These are cases about 2% inches long, and 1
inch diameter. Make a bottom to the case
with % inch thickness of plaster of paris, so
that it looks like a large pill box. Charge it
solid, and at & of an inch from the extremity,
that is, 3 of an inch beyond the plaster bottom,
round the circumference make five holes, as
for saxons; run a bit of match round, con-
necting the holes. These, when fired, stand
out at right angles, the plaster towards the
spectator, so that the fire resembles a gas
star, with 5 points, as in fig. 130.
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SQUIBS.

Take a sheet of 60-lb. imperial brown, and
a sheet of 12-1b. white demy. The imperial,
as said before, is 29 by 221. Cut it into 24
equal parts (2, 4, 3), that is, first into two
equal parts, down the natural fold of the
paper; then each into four equal parts, at
right angles to the first fold ; and each of
these into three equal parts, at right angles
to the second fold. Each piece will then be
53 by 42, The demy is 221 by 172. Cut
the sheet into sixteen equal parts (2, 4, 2),
each piece will be 5: by 43. A piece of brown
and a piece of white will make a case 52
uches long. For a former, procure a piece
of brass wire, or stair-rod, about a foot long,
and % inch diameter. Lay eight pieces of
the demy evenly on each other; draw the
thumbnail of the right hand from the farther
edge of the paper straight over the middle
towards you, a few times. If propcrly per-
formed, this will draw piece behind picce;
proceed till about ¢ of an inch of cach is left
exposed, in the same manner as a pack of
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cards would arrange themselves, if set up-
right, and allowed to fall forwards; some-
thing after the manner of the laths of a
venetian blind, or slates upon a roof, imbri-
cated. If you cannot acquire the knack of
doing this, you must so lay them, one by
one. Paste the edges of all the eight pieces
thus lying. Place one of the pieces of brown
paper before you; lay the former, or stair-
rod, across it, nearly in the middle ; bend the
paper over it, and press it in with the fingers
of both hands; roll for an inch, or so; lay
it on the middle of a white piece; bend the
white over ; infold the brown in it, and roll
forward, till it catches the pasted part, and
sticks. After a number have been prepared,
and are dry, choke them, as directed for
rockets. The wire of the choker, fig. 24,
should be about +%s of an inch thick. Now
take a piece of square steel, or iron wire, 12
inches long, the thickness of the wire being
about $ the diameter of the stair-rod, that is,
1 X 2 = % of an inch ; if it be found difficult
to procure square wire, file a round piece.
Bore a hole down a bradawl or chisel handle,
2 inches in depth, and % diameter; fix the
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square wire in it, with melted lead, like fig.
4; the lead is for the purpose of giving
weight to the blows in charging. Black the
wire all over with ink, and allow it to dry.
The next requisite is a tin funnel, without a
neck, of the size and shape of fig. 65. Any
tinman will readily make one to order; but
if the learner procure a soldering-tool, he can
construct one himself. For this purpose,
dissolve a piece of zinc in a little hydrochloric
or muriatic acid, till the acid is saturated :
heat the tool, and dip the tip end, momently,
into it ; the acid combines with the oxide of
copper formed by heating, and the zinc
adheres to the clear surface of copper pro-
duced ; it will now easily take up the solder :
the joint to be soldered must be clean, and
also touched with a feather dipped into the
acid. It is best to make a funnel with a piece
of writing-paper, first, for a pattern; when
this is got correct, the tin can be cut according
to it. By describing a circle with a 3-inch
radius, and cutting out a sector of 100° the
correct size is obtained at once; ¥ of an inch
breadth, outside the radius, is to be allowed
to lap over. The bore of the squib is <% of
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an inch; the size of the ramming wire #;
the hole at the bottom of the funnel may be
half way between, # or # of an inch diameter.
Push the wire rammer through the funnel,
till it protrudes 2 inches beyond the bottom;
observe the part of the wire which is now
level with the top of the funnel; withdraw
it, and file a bright mark round the part: it
will be about 43 inches from the end. The
wire, having been inked, shows the bright
mark more plainly.

Make a deal box, 3 inches square, and
4 inches deep, and nail a bottom to it.
Also have a little nipple, fig. 73, with a
wire, as drawn ; it can be secured to a flat
board.

To charge the cases. Set the choked end
of one on the nipple, insert the funnel in the
other end, put the wire rammer down through
the funnel, and let it fall to the bottom of the
case: put in some fuse, and jolt the rammer
up and down, till the case gets so far filled,
that the bright, filed notch, before described,
is on a level with the top of the funnel. It
is necessary to sit at a table to charge the
cases; the eye is, then, on a proper level to
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see the mark. As the cases are thus charged,
set them in the square box, choked end down-
wards, till a number are filled. Now take out
a handful, invert them over a sheet of paper,
and give them a few taps with the rammer;
this will shake out a great deal of loose com-
position, that has got puffed up, in the case.
Return them to the deal box.

The next operation is to bounce, or bang
them. For this purpose take a long slip of
paper, 7 inches broad. Stretch it length-
wise before you. Lay a number of the cases
upon it, so that all the choke ends lie flush
with the left edge of the paper; then roll
them up in the paper; turn and set them
upright on the choke ends; the paper will
now stand up more than an inch above the
cases, as a tumbler, three parts full of water,
stands up with an empty space above the
water. Rest them on a sheet of paper, and
pour in a quantity of F grain powder; this
will fill every case ; loosen the paper wrapper,
and allow the superfluous grain powder to fall
on the paper. Set the cases, choke down-
wards, in the square box. As they are all
full, it is necessary to get a little out of each.
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For this purpose, lay the square box, contain-
ing them, horizontally on a sheet of paper,
on one of its sides; turn it gently over, and
lay it on the next side; a little of the gun-
powder will spill out; turn it gently over
again, and lay it on the next side; and so
proceed, till every case has about % of an
inch empty. The ends of the cases are now
to be closed. Take a case, in the left hand,
as in fig. 63, and wind a piece of string,
or whipcord, three or four times round it,
holding the end of the string, a, firmly with
the thumb; then, with the right hand, bring
the end, b, back over all the folds, as in fig.
64 ; pull the end, B, tight, and the case will
be closed.

Melt some common bottle sealing-wax in
a pipkin; carry it to a distance from the fire,
and dip the ends of the squibs into it. Next,
prime them, by pressing the choked ends
into very slightly damped meal powder, as
directed for wheel cases. Take a piece of
touch-paper, 15 inches by 10. Divide it
into 48 pieces (2, 2, 3, 4); each piece will
be 2§ by 13. Roll a piece round the primed
end, twist to a point, and fasten it with a
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bit of carpet thread, hitched three times
round it.

SERPENTS.

These are simply squibs, made short, in
order to burn out quickly, as they are in-
tended to be thrown from mines, and would
otherwise lie too long on the ground. They
are best made entirely of brown paper, pasted
all over, exactly like wheel cases, and choked
in the same manner. Cut the paper 6 inches
by 21, and roll them on the squib former, so
that they shall be 2% inches long. Ram them
with the funnel and wire, but continue the
ramming till the guide-mark stands a little
higher than the level of the funnel ; until, in
fact, the cases get half full. Bounce, close,
and dip them in melted wax, like squibs.
The best way to prime them is to paint them
with the sash-tool, slightly, then plunge them
into dry meal, so that they may be, as nearly
as possible, like quickmatch. If they were
pressed into wet meal powder, of the con-
sistency of mortar, and then rubbed smooth
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on a Dutch tile, or slate, or plate, they would
dry hard and glazed. In this case, if they
were fired from a mine, in all probability three-
fourths of them would miss. In brushing them
with the sash-tool, with meal paste, turn the
brush well round, to leave little in; so that,
after being pressed into the dry meal, they
may not be choked up, but the cup shape still
be left. They are not to be touch-papered,

being intended only for mines, rockets, or
shells. '

PINWHEELS.

Procure some 16-b. double-crown white
paper.
A sheet is 30 x 20 inches.
Cut off a strip 30 x 3

Leaves a piece 30 x 17

The small strip may be used for odd pur-
poses. Divide the 30 by 17 into 10 strips,
each 3 by 17, for penny pinwheels. If the
paper were cut the other way of the sheet, it
would not wind smoothly, but crumple up.
The fibres, from some cause or other, appear
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to arrange themselves in one direction, like
the grain in wood. For halfpenny wheels,
divide the sheet into two pieces, each 10 by
30; then cut each of these into 12, each 10
by 21. For a former, have a straight piece
of iron, or steel, wire, 3 of an inch thick, and
24 inches long. One end of this must have
a basil, or sloping enlargement upon it, which
is thus made. Take a piece of double-crown
4 inches square; lay it straight before
you, and cut it diagonally, from the right top
corner to the left bottom corner ; remove the
left half; paste the right ; lay the wire upon it,
so that the rectangular corner is 5 inches
from the right end of the wire ; roll it up, and
press it smooth; the sloping edge will now
form a spiral, commencing at g inches from
the right end of the wire, and being enlarged
at 5 inches from the end. Paste a thin strip
of paper over the whole, to protect the spiral
edges. It will now be something of the shape
of fig. 27, only turned the reverse way. The
5 inches at the end are for a handle. To
roll the pinwheel pipes, lay the strips of paper
evenly upon each other, and work them back
with the thumbnail, as before. Paste the
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_ edges; lay half-a-quire of double-crown, or
of blotting-paper, flat upon the table, to roll
on. Place one of the strips of pasted paper
upon it; lay the wire upon it, the basil end
being towards the right hand ; the wire is to
be laid, not quite parallel with the near edge
of the paper, but slightly sloping, about an
inch and a quarter distant from it on the left,
and not quite an inch on the right, or basil
end. So much of the basil must lie on the
paper as will make the mouth of the pipe
large enough for the nozzle of the funnel to
enter half-an-inch. The basil, of course,
gathers up the paper more quickly than the
wire, and brings the edge straight, on the
completion of the pipe. Now to roll, bend
the paper over the left end of the wire, press
it in with the fingers, and begin immediately
to move it forward ; at the same time draw
the fingers of the right hand rapidly along,
pressing in the paper, and rolling forward,
keeping the right, or basil, end of the wire
ticht, and slightly pulled towards you : the
paper round the left end of the wire will have
thus become rolled half round the circumfer-
ence of the wire, before the basil end has
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‘begun. There is very great difficulty, at first,
in rolling so long a pipe as 17 inches; it is
advisable to begin with the halfpenny pipes,
which are much shorter; the same wire-
former will serve for both. If you cannot
succeed, get a person to help you; sixteen
fingers can manage the matter easily; but it
is best to master the difficulty yourself. Have
a funnel as nearly the size and shape of fig.
66 as possible. Itis best with a lid soldered
on the top, with a circular hole in the middle,
about the size of a shilling, to prevent the
composition from getting spilt. A slightly
tapering neck is also to be soldered on at
the bottom. Take especial care that the
mouth of the funnel dips into the neck, and
not have the neck sticking up in the funnel.
The joint inside must be perfectly smooth.
A charging wire will now be required ; this
should be a square stcel wire, as large as the
neck of the funnel will admit, to move easily
up and down ; let it also have a piece of lead
at the end, to give it weight. Take a piece
of brass tube, about I of an inch diameter,
and an inch long. Hold the wire in it, with
a piece of flannel, or wocllen cloth, and pour
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in melted lead. To charge the cases, first
bend a quarter of an inch of the small end of
the pipe, over the edge of a knife, into a
hook, to prevent the composition running
out; insert the nozzle of the funnel in the
enlarged end ; hold the part of the pipe now
round it, with the thumb and forefinger of the
left hand, slip the wire, through the funnel,
down to the bottom of the pipe, which must
rest, for a moment, on the table ; pour in the
composition, jolt the wire up and down; lift
the pipe from the table, keep jolting the wire,
at the same time turning it round, and let the
pipe swing slightly to and fro, till filled.
A guide-mark must be filed round the wire,
as for squibs, at such a distance as that, when
it is level with the top of the funnel, the
bottom may protrude about % of an inch.
When a number of pipes are charged, close
the large, or basilled, end, which is the one
to be lit, by means of a piece of whipcord, or
thin twine, wound round it, as directed in figs.
63 and 64. Soak a towel in water; wring it
as dry as possible ; spread it out flat; lay the
pipes in a row, side by side, upon it, like
rushes in a chair bottom ; roll them up in it,
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and leave them for 10 or 15 minutes. Then
wind them upon the usual circular blocks, and
fasten the end with sealing-wax. Be careful
that the wax is not in a flame at the moment
of touching the case; if necessary, blow it
out. Accidents will arise, both from the wax
and from the candle, if care is not used.
Measure, with a tape, round the wheel, now
wound ; suppose 4 inches ; cut a piece of blue
double-crown, 4 inches broad, and any length :
cut this into strips about % of an inch broad,
and 4 inches long ; paste a slate all over ; lay
these strips, 7 or 8 of them, side by side, flat
upon it; paste their upper surface; lay one
across each pinwheel, and bend it over to
make the ends meet in the centre on the
other side. If you wish the pinwheel to be
of double or triple size, after you have
charged one pipe, paste the small end of a
second pipe, outside, and stick it in the other.
Let it dry; then charge the additional pipe.
Observe, the pipes must not lie too long in
the towel ; if the nitre gets dissolved, it soaks
into the paper, which becomes, virtually, touch-
paper, and one pipe ignites the other. The
wire formers must not be allowed to get rusty ;
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therefore, before laying them aside smear them
with tallow, or olive oil. The wire is much
facilitated, too, in delivering, if, just before
using it, it is slightly oiled, and then wiped,
apparently, perfectly dry. After the wheels
are finished, they should be spread out to dry,
as soon as possible. It is not usual to prime
them ; and, as sold, they are very difficult and
troublesome to light ; for private use, they
may have a short piece of match inserted in
the mouth, and a small bit of touch-paper
wound round it. French nails are now made,
of wire, very thin; those, about an inch long,
are much better than pins, for firing the
wheel upon, as they have larger heads, and
prevent its falling off. Pinwheel blocks may
be obtained of Merrick, Shuttle Maker, 155,
Bethnal Green Road ; the same person sells
triangular and vertical wheels ; caprice, furi-
lona and pigeon frames ; rocket sticks ; mine
bottoms; saxon centres, &c.; also, plait
mills, made to order.
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CRACKERS.
A good tough paper for these is 24 mill,
19-1b. double-small hand.

A sheet is 30 x 20 inches.
Cut off a strip,30 x 4

Leaves a piece 30 x 16

The strip 30 by 4 may be used for squibs,
or any odd purpose. For penny crackers
cut the 30 by 16 into 8 strips, each 3% by 16.
For halfpenny crackers divide the sheet into
2 pieces, each 10 by 30. Cut each of these
into 10, each 10 by 3. For a former have
a straight piece of iron, or steel, wire, #% of
an inch diameter, and 24 inches long. This
will not require a basil. Have, also, another
wire, of half the thickness, for an opening
wire. Lay the strips on blotting-paper, as
before ; and place the wire parallel with the
edge of the strip, as there is now no basil.
When a number of pipes are rolled and dry,
hold one flat on a table; and, with the
handle of a knife, or tooth-brush, rub the pipe
flat along, all except the first half-inch, held
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in the left hand, to form a little cup. Now
push the opening wire through it, to partially
open it. Bend the bottom, over a knife, into
a little hook, as before directed, for pinwheels.
Take up a quantity; wind a strip of paper
round them, as in banging squibs, and pour
in a quantity of FFF, or canister powder.
Unless the powder is very fine it will not run
down. Pipes may be filled with F grain
powder, one at a time, by putting a funnel into
the cup part, and tapping the pipe with a wire.
You can hear the powder run down, and easily
judge when the pipe is full. The powder is
now to be crushed into meal, by rolling the
pipes through a plait mill, ig. 71. This is
furnished with a wooden screw, at top; the
screw presses upon a cross-bit, which bears
upon two movable collars : these rest on the
axis of the top cylinder, by which means the
pressure can be adjusted as desired.§ The
cylinders of plait mills are of beech, or box-
wood ; the latter are, of course, the best; but
for making great numbers of crackers, it is
necessary to have the frames of iron, and the
cylinders of steel. If a mill cannot be pro-
cured, the pipes may be rolled with a brass
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tube, or rolling-pin, or passed through an
American mangle; but a very good, and far
less expensive plan, is to lay them on an
anvil, or flat-iron turned upside down, and beat
them with a smooth-faced hammer; this is
a tedious process, but it makes good crackers.
The cup end, having served its purpose, is to
be flattened, and bent into a hook. Now lay
the pipes in a damp towe], like the pinwheels.
Take two pieces of deal, each about 6 inches
long and 13 inch broad : let the one for the
halfpenny crackers be # of an inch thick ; the
other, for the penny, 1 inch thick. Saw and
chisel a piece out of each, about 4 inches long
and % an inch broad, as drawn, fig. 67, so that
it looks like the first and third fingers of the
hand held straight up, with the second finger,
between them, shut. Next procure 20 pieces
of wire, each 2 inches long, and about v of
an inch thick. Support the cracker-frame in
a vice: lay the cracker across the opening ;
place a wire upon it, as at a, fig. 68 ; bend
the pipe over it; lay on it another wire, on
the other side, as b; bend back, and lay on
it the wire c¢; and so on, alternately, till the
cracker is bent up. Lift it out of the frame,
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and let the wires drop. The distance between
the wires, in the halfpenny crackers, will be
4 of an inch; in the penny, 1 inch; if made
according to the directions given. The out-
side of the frame should be very slightly
tapered, or it will be difficult to lift the cracker
up out of it. The penny size will probably
take 14 wires; the halfpenny 10 wires. Cut
the end flush, to expose the crushed powder;
wind round it a piece of touch-paper, about
1£ inch long, 14 broad; it need not be pasted ;
fold up the cracker; pass a piece of flax or
thread twice round it; twist the thread in
and out, backwards and forwards, among the
folds; and the cracker is complete. If the
paper does not appear sufficiently thick to
make a good report, cut the strips broader,
and fewer to the sheet; but always cut them
up the short way of the paper, or they will
not bend properly. The paper for pinwheels
and crackers is 30 inches by 20; the longest
pipe that can be cut is 20 inches: as an
experiment, try a pinwheel and cracker the
other way of the paper. If the cracker is in-
tended to be put into a jack-in-the-box, shell,
or rocket head, push a bradawl up the mouth,
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insert a bit of quickmatch, to psoject a quarter
of an inch, and secure it with a little wetted
meal, pressed in with a knife. The way of
bending it is shown at fig. 69. It is not
necessary that a cracker should contain very
much powder; the loudness of the bang
depends more upon the thickness of the paper
than upon the quantity of the powder. So
with maroons; more string and less powder,
are better than more powder and less string.
A very’good paper for crackers is 30-1b. royal
cartridge; cut the strips 3 inches broad;
16-lb. double-crown may also be used, the
strips 5 inches broad. Crackers for mines
may be made with brown paper.

To make a cracker with 30 or 40 bangs, it
is necessary to join 3 or 4 pipes together,
before putting in the grain powder: the mode
of making a joining will be understood by
attending to the following directions. Cut
a piece of paper 3 inches square, and lay it
straight before you. At one inch from the
right top corner, make a mark; at one inch
from the left bottom corner, make a mark;
draw an oblique straight line from one to the
other, and cut along it with a pair of scissors.
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Without disturbing the relative position of
the two pieces, draw the right piece a few
inches towards the right; paste the farther
edges, as usual ; lay the wire close along the
near edge of the right piece, and roll it up;
it will have an external spiral ; roll up the left
piece in the same manner; it will have an
internal spiral ; when both are dry, paste the
external spiral, and screw it, as it were, into
the other piece. If managed carefully, and
brought up till the edge of the paper forms a
straight line, the joining will be as firm as if
the paper had not been cut, presenting only a
spiral edge, going once round the pipe.

LEADER PIPES.

These are for piping quickmatch ; they are
rolled exactly like pinwheel pipes, on wires
of different thickness, to suit the size of the
match. They must be large enough to admit
the match easily, without much pushing, which
would break it; otherwise, the more nearly
they fit the match, the more rapidly it blows
through. The fire is conveyed from the tail
of one case to the mouth of another, by a
short piece of pipe, d, fig. 80, with the match
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projecting at both ends ; when the fire has to
be conveyed to two other cases at once, a
fresh bit of piping is slipped on, and the
match left exposed, as at a; or a piece is cut
out of the side, as at b; each end should be
bent into a hook, as at ¢, to prevent its slip-
ping back. Wheel cases are to be enveloped
by rolling a piece of double-crown twice or
thrice round them, two inches longer than the
case, as fig. 82, shown by the dotted lines.
Suppose you have six wheel cases ready
charged; lay six pieces of double-crown
flat before you, and work them back with
the thumbnail, as before described ; paste the
6 edges; lay the 6 wheel cases in a row, side
by side, and draw the paste brush across the
middle, as if pasting your knuckles; then roll
one in each envelope, so that it projects an
inch at each end. Put the leader pipe in, and
tie it with a piece of carpet thread, thin twine,
or waxed yellow flax or hemp, as at fig. 83.
To join one pipe to another, to lengthen it ;
suppose you have a piece of match 40 inches
long, and two pipes of 20 inches each. Slip
both the pipes on the match, so that they
touch in the middle; take the end of one, so
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touching, gather it round the match; pinch
the end of the pipe tapering, push it into the
other, and bind a piece of pasted paper round,
to secure the joint. In cutting a matched
pipe straight across, of course the match inside
gets cut flush; do not leave it so, but, with a
pair of pointed scissors, cut away a quarter of
an inch of the pipe all round, and bend the
exposed match, as at ¢, fig. 80, before putting
" it into the envelope of the case. Besides a
strong pair of pointed scissors, a small pair,
3 inches long, with rounded ends, to carry -
constantly in the waistcoat pocket, will be
found convenient for many purposes.

MAROONS.

Take 3 inches of a § or § rocket case.
Fix, in one end, a cork, half an inch long ; put
in 2 inches of F grain powder; on this, an-
other cork.  Wind string tightly round it,
lengthwise, 6 or 8 folds, side by side ; bend it
to a right angle, and wind 6 or 8 more folds;
and so on, till covered ; then wind crosswise ;
and again, at right angles, as in fig. 74. Dip
it into melted glue, and put by to dry. When
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dry, make a bradawl hole through one part;
to reach the powder. Make sure of this, by
inverting it, and letting a little drop out. In<
sert a short port-fire, Having a piece of match
at the bottom, and touch-papered at the top:

ANOTHER METHOD.

Take a rocket case, 5 inches long, and un-
choked. Put in one solid inch of plaster of
‘paris. When this is dry, pour in 3 inches of
F grain-powder; on this put another solid
inch of plaster of paris. When dry, wind
string tightly round it, up and down the cy-
lindrical part; not the ends, till of two thick-
nesses. Paint the string over with melted
glue. Make a bradawl hole in the middle of
one side ; fasten to it a squib, without a bang,
having a plece of quickmatch at the end; to
enter the hole. Cover the joining with tWwo
layers of pasted paper. On the other side,
below, fasten a short piece of deal, like a
rocket stick, with a point, to put into the
ground, fig. 72. After lighting the touch-
paper, remove to a distance ; as bits of string
are likely to get driven into the face, on the
explosion.
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To fire a salute with maroons, at regular
intervals of time. Charge a port-fire, and saw
it into inch lengths; envelope each in‘a piece of
double-crown, 3 inches broad, and long enough
to go thrice round the port-fire. Hang the
maroons to hooks, or otherwise suspend them,
on a frame, a foot distance from each other,
as a, b, ¢, fig. 75. Underneath them fasten;
with binding screws, or tie to nails, the port-
fires x, y. Connect the port-fires with one
another, and with the maroons, by leaders,
in the usual way. On lighting at w, the first
maroon explodes, and the first port-fire
catches ; this, having burnt, lights the second
maroon and the second port-fire; and the
port-fires being of the same length, the inter-
vals of time between the explosions of the
maroons will be the same.

GOLD AND SILVER RAINS.

These are little cases, 23 inches long, rolled
on a -inch former, and filled with the funnel
and wire. They may be primed like fig. 29
or 30, or like squibs. Put them, mouth
downwards, into rocket heads.
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PEACOCK’S PLUMES.

These are a combination of rain and star.
Roll them like pill-box cases, on a # inch
former, about 14 inches long ; charge one end,
% of an inch deep, with coloured fire, driven in
dry; fill up with gold, or silver rain, with a
film of shell fuse at the top, to bind. Cut a
bit of match, 2% inches long, lay it outside the
case, so that it projects § of an inch at one
end ; envelope it in a piece of double-crown,
fig. 9o ; tuck in the paper, to press the match,
at one end, on the colour; twist the other to
a point. Both ends thus light at once; and
the rain appears, like a coloured star, with a
tail.

To prime a case with match laid flat on
the mouth. Take a piece of thread, or fine
string, and fold, or bend it, in the middle, as
at fig. 76. Tie a knot near the bent end, as
at a, fig. 77. Bring the knot, a, up to the side
of the case, as at fig. 78 ; pass the loose ends
round, and tie in a knot, at b. Lay the bits
of match flat across, as at e, fig. 79; bring
the threads together, and tie them at ¢. Or
bend tape match across, and tie, as at d. '
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To get a fine thread through a long pipe,
or the hem of a bag. Take a piece of copper
wire, and bend it round at one end, as z, fig,
88. Pass the end, z, forward, and push it
through to the other end of the bag, &c., then
bend it to the form of x, fig. 89; pass the
string through the loop x, and pull the wire
back.

SAUCISSONS.

These are a large kind of serpent, charged
on a nipple, like a wheel case, with solid drift
and mallet. They may be % or § or larger;
about 3% inches long. Drive in brilliant fire,
or gerbe, fig. 84, 1% inch; fill up to within %
an inch of the top with F grain powder; and
plug the end with plaster of paris, or a bit of
wood, fasteped with a tack or two. Press a
piece of touch-paper, or double-crown, into
the shape of a deep pill-box ; fill it with F
grain powder; fit it to the mouth of the
saucisson ; tie round the choke; brush, with
meal paste, the outside, at bottom, and dip
into dry meal. These saucissons are to be
fired in a volley. Procure, say 2 dozen, iron
tubes, a, b, ¢, &c., each a foot long ; fit them
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with a wooden bottom, fig. 92, having a tenon,
t, an inch long; let it be fastened with a
screw on each side. Bore a hole through,
to make a communication with the mortar
formed by the tube. Take a board, an inch
thick, of suitable length and breadth; bore in
it 2 dozen holes, of a size to fit the tenons ;
glue these in, so that the tubes, or mortars,
stand upright, in rows, side by side, like the
pieces on a chess-board. Invertit. Nail a
rim all round, so as to make a box, 2 or 3
inches deep. Cut a groove from hole to hole
of the tenons; connect all the holes with
naked match, also push a bit of match up all
the holes in the tenons ; now fill the box with
sawdust, and nail a board on, to serve for a
bottom, and to keep the sawdust in. Invert
it; and put a saucisson, mouth downwards,
into each mortar. Fig. 84 represents a single
saucisson; w, w, w, fig. 85, saucissons in the
mortars. On firing the match at s, it is evi-
dent the cases will be driven out rapidly, one
after the other. The sawdust prevents the
flash igniting the whole at once.
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PEARL STREAMERS.

Paste brown paper all over, and roll up a
case, of four or five thicknesses, on an inch and
a quarter, or an inch and a half former, like a
rocket or other case; when dry, cut it in the
lathe (see fig. 27) into inch lengths—inch-deep
bottomless pill-boxes. Set one on a foot,
fig. 9, to enter about # of an inch; mallet in
the pearl streamer fuse, till nearly full, then a
little meal powder; remove it from the foot,
and press in flat, with a knife, a little plaster
of paris, to form a bottom. They will have
the appearance of bungs ; fire them in volleys,
like saucissons, from suitable-sized mortars.
Primed end downwards, of course. Match
may be tied on, as in figs. 78 and 79.

BLUE LIGHTS & STAR CANDLES,
OR STAR LIGHTS.

These are little cases, charged with the fun-

nel and wire; the latter are filled with spur
fire.
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PRINCE OF WALES'S FEATHERS.

These are simply pinwheel pipes, usually
of coloured double-crown, charged with pin-
wheel fuse, and not wound on a block, but
kept straight.

LANCES.

These are little cases charged with white
or coloured star composition. They should
be of white or coloured double-crown paper,
rolled dry on the squib former, and secured
at the edge with paste in the usual way.
They may be from 23 to 4 inches long, as may
be required; press in one end to make a
bottom. To do this, bore a hole through a
piece of cork or a small bung, and through it
push a piece of brass wire or stair-rod, fig. 81,
of a suitable diameter. It can then be set to
any distance, like a cutting gauge. If the
lance case is 2} inches long, set the bung at
rather more than 2} inches from the end.
Put it up the case, and, holding it with the
left hand, with the right, with a piece of wire
push in the end to make a flat bottom.
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Charge with the squib funnel and wire ; and
prime the mouth with very slightly damped
meal. Lances are used for forming letters
and designs, similar to gas jets. .Frames for
letters and devices are made with pieces of
thin wood and cane, or hooping, for straight
lines and curves. A number of wires, 3 inches
apart, are driven into the frames so as to
stand forward, at right angles, and the lances
are fixed on them. The following is the way
of proceeding. Procure some inch French
nails, or inch rivets; the former at the iron-
monger’s; the latter at the grindery shops.
Drive them in, at the proper distances; then,
with a pair of cutting pliers or nippers, cut off
their heads. Drive a piece of wire, the same
thickness as the nails, into a bradawl handle,
and leave it projecting # of an inch; file this
triangular, or three-sided, and pointed. Push
this triangular bradawl up the bottom -of the
lance, then fix the lance on the wire destined
to receive it ; it will be more secure if the wire
is touched with a dip of glue before pressing
the lance on. Having completed the letter
or device, proceed to leader it. For this
purpose have a supply of i-inch rivets; they
I
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may be purchased at the grindery shops for
about 54. per Ib. Take a length of leadered
or piped quickmatch ; lay one end of it on
the mouth of a lance; push the triangular
bradawl through the match and down into the
lance; turn the bradawl round, which will
insure the breaking of the match and of the
priming ; withdraw the bradawl, and push in
a rivet; and so proceed. Take a strip of
flannel 3 inches broad, roll it into the shape
of a cork, and secure it from untwisting with
a bit of string. Dip this into a solution of
gum arabic or thick dextrine, and rub it over
a sheet of double-crown. When dry, cut the
sheet into pieces about half an inch broad
and an inch and a half long, something like
postage stamps. Take one of these, damp
it like a postage stamp, and press it over
the joining, and smooth it round the lance.
Or a strip of paper may be pasted, and
pressed round. The match will thus be
nailed, as it were, to the lances ; and prevented
from slipping off by the gummed or pasted
strip of paper. A common bradawl will
not answer the purpose so well as a trian-
gular one, as the sharp edges of the latter
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. break the match and: priming, and insure the

To FORM A DEVICE, OR\DESIGN. -

Take a sheet of paper, and draw upon it a
representation of whatever is intended, as a
temple, a mosque, a ship, a horse, George
and the dragon, &c.; then cross the design
with lines, at regular distances, and at right
angles, so as to cover.it. with squares, as
fig. 86. It is now requisite to have a floor,
of a considerable size; but not necessarily so
large as the design intended to be fired, as a
part can be done at a time; this floor must
be divided into large squares, and the device
from the small pattern, fig. 86, transferred to
it, and the outlines chalked on the floor, fig.
87. After this a number of frames are to be
made, of deal, or other wood, like square
lattice-work, as fig. 91. A frame is then to
be laid on the floor, so as to cover @& portion
of the design; and the French nails, or inch
rivets, before mentioned, driven in, at dis-
tances of 3 inches, to receive the lances.
Every frame must be numbered, and a copy
kept in minijature, so that.they may be. cor-
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rectly .fitted together, to form the figure,
without delay or error. To distribute. the:
fire rapidly, over an extensive piece, it is
necessary, at points, to make one leader light
several, simultaneously. Suppose 10 are to be
lighted at once : bring the 10 ends together
and tie them ; envelope them with a piece of
double-crown, projecting a couple of inches ;
in the void put a scoop of meal; bring in the
single match that is to light them, and tie as-

usual. Paste a piece of paper over all, to make
secure.

To PRESERVE STEEL FILINGS, OR CAST-IRON BORIKGS.
Put 1 Ib. into a frying-pan, or iron ladle,
with 3 ounces of marinefglue ; set it over the -
fire ; and, as the glue melts, stir it about till
thoroughly incorporated with the filings, or
borings. When cold, bottle them, and cork..
Marine glue may be obtained at Pattrick and
Sons, 51, High Street, Whitechapel. It is 1s.
per lb., which is the smallest quantity sold.
Marine glue is made by putting pieces of in-
dia-rubber into mineral naphtha; the caout-
chouc swells up; it is thento be triturated
into a uniform mass, mixed with shellac, and
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melted. Wax solution, or stearine solution,
rubbed up in a mortar, with steel filings, or
cast-iron borings, also preserves them. The
nitre of the gunpowder, however, attacks them,
and ultimately rusts them ; so that fireworks
are never so brilliant as when recently
charged.

SHELLS.

. Shells are hollow paper globes, fired verti-
cally, from mortars, or iron tubes. They are
made of various sizes, from 3 inches in di-
ameter to 16 inches. To make a 3-inch shell.
Turn a wooden ball, 3 inches diameter ; and,
round the middle, that is, the equatorial cir-
cumference, cut a V. groove, or triangular
channel, deep enough to receive a piece of
raw or naked match. Remove it from the
lathe, and cut it into two halves at right angles
to the groove, that is, round a meridional cir-
cumference. Construct a deal box, 4 inches
square, 2 inches deep. Place one of the half
globes, flat surface downwards, on the middle
‘of the bottom of the box, and secure it with
screws from underneath. Brush it, and the
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inside of the box, all over, with sweét oil, with
a camel’s-hair péncil.- Put some water into.a
basin ; sprinkle into it as much plaster of paris
as judged necessary; about 4 tablespodnfuls;
pour off the water which floats above ; stir up
thie plaster till homogeneous ; pour it into the
box ; and, with a sash-tool held upright, beat
the plaster in with the points of the bristles.
Leave it to set.

Instead of having a wooden ball turned, a
hemispherical concavity maybe made by press-
ing, half way, into sand, one of the painted
india-rubber balls sold at the toyshops; and
pouring plaster over it. Or, a basin, an inch
diameter larger than' the intended shell, can
have the plaster mixed up in it, till about three-
parts full ; and then the bottom of an oil flask
can be pressed into it. A narrow strip of blue -
paper should be previously pasted round- the
oil flask, at the proper height, as a guide to
know the proper depth to which it may be
pressed. The plaster, when partly dry, must
be neatly trimmed; and may be left, perma-
nently, in the basin. Or, a stiff paper cylinder,
or a tin cylinder, may be made, an inch larger
in diameter than the diameter of the intended
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shell : put the oil flask into.this, neck down-
wards, and pour in dry sand, till only the hemi-
spherical bottom -of the flask is left exposed ;
level the sand ; oil the flask ; and pour in plas-
ter, as before. Be careful that the mould is
not less than half-an-inch thick in any part.
Or, one or two, or more halves of the zinc,
or copper globes, used for ball-taps, may be
obtained of the plumber, and used for moulds,
without further preparation.

To MAKE THE SHELLS.

Procure two kinds of paper ; one imperial
brown ; the other sugar paper, printed paper,
paper hangings, or any paper of a different
colour from brown. The shell is supposed
to be 3 inches; half as much again is 43;
add to this 13 for a flange, gives 6. Cut
out a circular piece of the brown paper, 6
inches in diameter. Snip it all round with the
scissors, in slits, reaching from the circum-
ference, half way towards the centre ; soak it
in water, and lay it on a towel to drain. Have
a piece of sponge, about the size of an
orange ; soak it also, and wring it. Place the
piece of brown paper in the plaster concavity,
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and press it in neatly with the sponge, in all
directions ; it will fill up the mould, and over-
hang all round; press the overhanging part .
flat, so that it forms a flange. Cut a piece of
another coloured paper, into a strip, about 2
inches broad, and paste it well; then cut it
across, backward and forward, like the letter
W, which will reduce it to V-shaped triangles.
Take these up, one by one; lay them in the
brown paper, pasted side downwards, and
press them neatly in with the sponge, making
each slightly overlap the other. Let these also
overhang to thicken the flange. This being
done, proceed with a layer of brown; and so
on, alternately, till it gauges about 2¢ inches
across. The shell will, then, be about ¢+ of an
inch thick. Remove it, and proceed with
others.” The different-coloured papers enable
the eye to detect, in a moment, whether any
part is left uncovered. When dry, cut off
the flange ; make the edge straight: rub it on
a sheet of glass paper, spread flat on a board.
With a +& inch punch, cut a hole in the middle
of one hemisphere; to it, glue another hemi-
sphere: and cover with two more layers of
paper, or pieces of calico. The shell may, then,
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when dry, be filled with any kind of stars, or
rains, that can be got through the hole.
Along with the stars put v of their weight of
meal powder for a bursting charge: that is,
if the stars weigh 4 ounces, as they probably
will, put 4drams of mealpowder. Charge a
roman candle case, $ inch internal, # exter-
nal diameter, with shell fuse (see fig. 59);
saw it into inch lengths. Cut a piece of calico,
2 inches broad, and long enough to go twice
round the fuse: paste the calico all over, and
roll the fuse in it, so that the envelope is
flush at one end, and overhangs one inch at
the other. Glue this in the hole of the
shell, the flush end, a, fig. 93, of course, in-
ward : the enveloped end, b, being to receive
the match. % of the fuse may be pushed
in, + of an-inch left to project. With a
printer’s bodkin, or a stiletto, make a hole
through both sides of the envelope, as at
¢ and d; these holes are to be in a line
with the groove ; put through them a piece of
raw match, in such a manner that it shall lie
across the mouth of the fuse, and go, in the
groove, round the shell underneath, and reach
to e and f. Paste strips of paper over the
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match, the same as with tourbillions and
saxons; or, the part of the match lying in
the groove, may be in a leader pipe. Weigh
the shell, and take about ¢ of its weight of
coarse grain powder, for a blowing charge.
Make a cone of two or three thicknesses of
paper; put the blowing charge into it; stick
- the cone on the bottom of the shell, and set
by to dry. In the calico mouth of the fuse,
tie a long piece of leadered match, and paste
a strip of paper round, to make secure. If
the mould has been made with the indenta-
tion of an oil flask, or with the globe of a ball-
tap, it will, of course, not have a groove to
receive the match ; but this is of little conse-
quence ; the match can be drawn round out-
side, and covered, so as to appear as it does
on tourbillions and saxons, like a vein on the
back of the hand, when the fingers are held
downwards.

Formerly mortars were made of sheet iron,
riveted and bound round with cord, which
latter would not prevent them cracking, if
they were not thick enough: they are now
made on an improved principle : the iron is
rolled, by powerful machinery, of three thick-
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nesses, exactly like a squib case; it is, then,
made - white-hot, and the three -are welded
together, with -a steam hammer. = Large
mortars; also, have an iron bottom, or breech
fixed in.them, and are farther strengthened
with a-couple of rings, put on hot,-and shrunk
by cold, like tires on wheels; a third ring is
putover the other two, as in the Armstrong
guns. The meortar is placed in a hole, dug
in the ground, a few inches left standing out;
the earth is shovelled in, and driven down
firm; a penthouse lid, to keep out rain, dirt,
and insects, renders it complete. Amateurs
require nothing of this kind. A small mortar
may be a tube, open at both ends, and -fitted
with a wooden bottom, to which it is to be
firmly screwed. Fig. 94 represents such
mortar : it may be 4 diameters high ; and the
foot should have a conical hole turned in it to
receive the cone fastened to the shell. The
match is lit at t; but this may have a long
bit of touch-paper attached to it, if preferred.

Instead of making a plaster mould, to form
the shells in, the shells may be made by
covering a wooden sphere, with paper, on the
outside ; when dry, they may be cut round in
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the lathe (a cross mark, with a pencil, having
previously been made, as a guide to bring the
same parts together again); the wooden mould
removed ; the cut edges glued; and the shell’
fitted up, in the usual way. Clean oil flasks
may be covered with six or eight thicknesses
of paper: paste an inch, or two, round the
neck; when dry, cut through the cover, near
the spherical part; file a notch all round, and
snap it off. I have made excellent shells this
way; the chief objection against them is their
limited size. Glass globes might be blown,
of uniform size, in moulds, like bottles. An-
other ready way of making shells, is to cover
the india-rubber air-balls, of the toyshops,
almost as thin as soap-bubbles; when the
cover is dry, a hole may be cut, for the fuse,
with a penknife, and they are ready, at once,
to receive the stars. Their shape is that of
a prolate spheroid, fig. 106. After eight
thicknesses, or more, of paper have been
pasted on, measure, with a tape, round the
equatorial circumference, b e d, which suppose
17 inches; add 1 to this=18 inches. Measure
from the pole, a, down the meridian by e to
the opposite pole c, suppose 11 inches. Cut
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- a piece of double-crown, 18 by 11; fold it
down the middle, to a double thickness of 9
by 11; fold-again to 4% by 11; again to 2%
by 11; there will, now, be eight thicknesses.
Pencil the shape fig. 107 upon the top, and
cut through the whole. Paste the eight gores
on, as in fig. 106 ; for ornament, half may be
pink; half, green. If these air-balls could
be blown in a spherical mould, of uniform
size, they would obviate the gluing process,
which is, at present, a tedious and necessary
evil; they would, also, be much cheaper, as
they could be supplied for about 44. per
dozen, and save the cost of a great deal of
needless labour.

CYLINDRICAL SHELLS,

A sphere is, by no means, the best shape
_for a projectile ; no one would think of making
a roman candle star like a marble;* the
Minie bullets and the bolt-shot for our great
guns are cylindrical, and far better fitted than
globes for straight and rapid flight. Why
not adopt the same shape for shells? I find
cylindrical shells answer excellently. Have
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a former, for a small one, 24 inches diameter,
and about 6 inches long, and with a handle
like fig. 25. Roll a case upon it, 5 inches
long, till the outside gauges 2% inches, or a
trifle more. Turn a wooden bottom, £ of an
inch thick; half of it a tenon to fit the inside
of the case, and half of it a flange, equal to
the external diameter, a, fig. 95. Glue this
firmly in, and farther secure it with 4 inch
French nails; though, perhaps, this is not
necessary. The top may be of the same
shape; half-an-inch thickness will be suffi-
cient. A hole, an inch in diameter, may be
bored in it, with a centre-bit, to receive the
fuse. This fuse may be a cotton reel, with
one of the flanges sawed off, and the end
filed slightly tapering, as fig. 105; the en-
veloping piece of calico, or glazed lining, can
then be passed to the bottom, as indicated by
the dotted lines; but a better way is to turn
a piece of beech of the shape of fig. 96, with
a collar, to prevent its being blown through,
and a groove, by which the calico envelope
can be tied. The length of the fuse may be
about 1} inch; charge it by putting in very
little at a time, and well mallet it. Pass a
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piece of naked match over the mouth of the
fuse,.and . down the sides of the cylinder, as
indicated by the dotted lines, fig. 95, having
previously cut out a notch, at each corner,
top and bottom, e, ¢, €, e, to guide it in a
straight line. Take a piece of double-crown,
about 20 inches long, and 7 broad; paste it
all over, and roll the cylinder in it, in such a
way that it shall be flush at top, and project
at the bottom; press it round smooth with a
cloth, or sponge, till the leaders form a vein
on each side. When dry, invert it; put in
the blowing powder; press the ends over,
neatly, to form a bottom; and cover the
whole with a circular piece of pasted paper.
A shell of this size will hold forty gold rains,
and a score or more blue stars, which have a
very pretty effect. The head and the fuse
may be in one solid piece, if preferred, as
fig. 104; if the hole is longer than 1% inch,
only 11 inch of it must be filled with fuse; a
piece or two of match may fill up the rest.
The mortar for this shell should be 18 or 20
inches high, and 3 inches internal diameter.
The shell, when fitted up, will probably weigh
about 14 or 15ounces. The blowing powder
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may be 2 or 2} ounces. of F grain, according
to the fit in the mortar. The hole, in the
wooden fuse, should be # of an inch diameter.
Seec that the match is everywhere carefully
covered. A shell of this size will be amply
sufficient for amateur purposes. Perhaps it
will be advisable to try a fuse an inch long
the first time; it will be better that the shell
should burst, while still ascending, than that
it should pitch. One or two trials are, in all
cases, necessary ; but as these shells go a great
height, they will bear a little longer fuse.

A cylinder holds half as much again as a
shell of equal diameter; consequently, when
the depth is twice the diameter, which is the
best proportion, it holds three times as much
as the spherical shell. If the latter be 3
inches diameter, it may be represented by the
numbers 3 x 3 x 3 = 27. If the cylinder be
3 inches diameter, and 6 inches deep, it will
be as 3 x 3 x 6 x 1+ =81.  Practically, it
will hold more, especially of rains, or serpents,
as they pack better in a cylinder.

The spheroidal shell, like the spherical, is,
also, % of its circumscribing cylinder.

Putting D, the diameter of a spherical ; and



THE PYROTECHNIST’S TREASURY. 129

d, that of a cylindrical shell, the length being
always double the diameter; then D3=3d>.
Required the diameter of a cylindrical shell,
that shall be of equal capacity with a spheri-
cal shell, of 12 inches diameter. -

12 = 1728; 1728 +- 3 = 576 = d3 and

so the cylindrical shell will be 8+ inches
diameter, and 163 inches long.

The same computation is more readily
effected by multiplying the diameter by ' ;

&3/%= Va“’r:%&’/9=693
Then 693 x 12 = 8°3, as before.

Shells, for war purposes, are both spherical
and cylindrical ; the latter are, sometimes,
built up in pieces, which dovetail into each
other ; they are, then, set in a cylinder, and
melted lead is poured round to bind the
pieces together. For lighting up the country,
to discover the movements of the enemy on
a dark night, shells are fired, containing strong
calico parachutes, carrying blue lights. Mag-
nesium lights are, of course, more effective.

The bottoms and tops of the cylindrical

K
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shells, previously described, may be turned
out of a plank of wood: elm, ash, common
mahogany, or good yellow deal ; and, as many
amatcurs who possess a lathe, know of no
contrivance for holding flat pieces of board
without making a hole through them, the fol-
lowing plan may be adopted. On the screw-
chuck, fig. 102, screw a piece of deal board,
previously sawn nearly circular, and as large
as the lathe will take : let it be of a thickness
to entirely hide the point of the screw; turn
it to a circle; and over the face of it, with a
blacklead pencil, while it is revolving, make a
number of concentric circles, as in fig. 103.
Also, cross it with two straight lines, passing
through the centre, at right angles to each
other. Cut the wood, intended for the bot-
tom of the shell, into a square ; make a hole
at each corner, and with 4 screws, or 4 French
nails, screw or nail it on the face: the con-
centric circles, and the two diametrical lines
crossing them, will act as guides to centre
it. I have thus been able to cut into a circle,
in the lathe, so thin a substance as a piece of
writing paper. It may be held on with 4
tin-tacks, or a touch of gum.
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A nestof 6 or g little shells, each con-
taining a separate colour, rains, serpents,
crackers, &c., may be enclosed in a large
shell : the fuse of these may be a very short
piece of a squib-case, with the string wound
"7 or 8 times round the choke, to form a
flange, to prevent its blowing through.

Cylindrical shells should, of course, be
filled before the head is glued in; this can
have the fuse previously fixed in, and ready.

ASTEROID ROCKETS.

These differ from other rockets only in
the head, which contains a parachute for float-
ing a coloured case, attached to the strings.
The parachute is best formed of silk, or alpaca;
it may also be made of black glazed lining, or
of tissue paper, carefully rubbed, till the stiff-
ness is removed. The colour should be dark,
that it may be invisible. If of silk, or alpaca,
the parachute may be 20 inches square, with
4 strings attached to the corners; or it may
be made of 6 triangular pieces, sewed toge-
ther, like an umbrella. If of tissue paper,
the paper may be £ of a circle, or ¢ of an octa-
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gon, as fig. 97. The tissue paper must be
strengthened with a piece of crochet cotton,
running round the edge, as shown by the
dotted lines, fig. 1o1. It is simply laid on,
and the paper snipped at each corner, with
the scissors, pasted, and turned back. The
radius of the circle may be 15 inches.

For the lance, or colour, roll the case
of 3 thicknesses of writing paper, on a %
former: it may be 2% or 3 inches long, and
pasted all over. Turn a little wooden pulley,
a, fig. 98, of a diameter to nearly fit the cylin-
drical head of the rocket ; a hole in the centre
of this pulley receives the colour; round the
pulley, in the groove, lay a piece of chenille,
fig. 100; twist the wires of the chenille 2
or 3 times together, and cut off flush. To
charge the lance, set it on a flat surface, and
drive in a film of meal powder, or shell fuse ;
then ¥ of an inch of crimson star composition ;
% of an inch of green, &c,, till nearly full ; stop
the end with plaster of paris, pressed in flat,
with a knife. Paste a strip of paper round
the mouth, so as to overhang not more than
5 of an inch ; lay in two short pieces of match,
onc acress the other, and tuck in, or press
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down, the pasted overhanging edges; this
will keep the match from dropping out. Glue
the pulley on, about midway of the case;
envelope the end b with a bit of glazed lining.
Take a piece of string, fig. 99 ; bring the ends
together, and tie in a knot. Insert the knot
in the envelope, and tie round above it, as at
fig. 100, leaving the loop out, to which to
attach the strings of the parachute. Let the
strings be 2 feet long: fasten them to the
loop ; gather them together’; wind them round
the colour, above the pulley; fold the para-
chute neatly, and bring the edges down over
the strings, nearly to reach the pulley: this
will keep the parachute a little open, and
help it to expand. Both the tissue paper and
the glazed lining should be well rubbed, to
get the stiffness out of them. To ascertain
how a parachute will act, the learner can take
the colour case, and stop one end with plaster,
fill up with sand, and stop the other end with
plaster. Fire it in the day time. Silk, alpaca,
and glazed lining parachutes I can vouch for;
tissue paper I have never tried, but am told
it answers if it has not remained folded so
long as to get set.
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Between the top of the rocket and the
mouth of the colour is to be a little pad of
grain powder. Make a little square or circu-
lar paper bag with double-crown, and having
put in the grain, and made the joining secure,
smear both sides in the usual way, and sift
dry meal over. If the rocket is to be fired
at home, the parachute may be put into a
long cylindrical paper bag, and left quite open
at the top; but if intended to be carried to
a distance, a thin bung may be put in at top,
or a piece of turned wood : or a thin piece of
paper may be pasted on it. In this case, be
careful that it does not get stuck to the
parachute.

Instead of the cylindrical head and the
chenilled pulley, the head, fig. 39, may be used ;
and the protecting power from the fire to the
strings supplied by putting a quantity of bran
or sawdust. The cone must be held on, with
not more than two thicknesses of double-
crown,
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COMPOUND FIREWORKS.

Fig. 108. A triangular: 3 wheel cases and’
a case colour, at a. These cases are tied
either to a hexagonal piece of deal board, or
to three spokes, radiating from a nave. The
colour is sometimes tied to a nail, driven in to
receive it; or, it may be fixed on to a little
peg. The peg is shown, by the side, at b.
It is turned with a tenon, c; this tenon is
glued in a hole, bored in the spoke ; the part
b may be half an inch in length ; through it
bore a small hole ; charge the case colour on
a foot, that enters the case half-an-inch ; this
void fits on to the peg b; pierce the case,
through the hole in the peg, with a bradawl;
push a bit of binding wire through, and twist.
This is a far better way than tying it to a
nail, as it cannot drop off. If the colour gets
blown off, as it often does when tied, the piece
is half spoilt. The colour may either stand
at right angles, so as to face the spectator; or
it may be fixed so as to lie in a plane with
the wheel cases, very slightly sloping upwards;
the mouth of the colour should point the same
way as the mouth of the cases; if it were
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placed in the opposite direction, it would meet

the current of air, be blown back upon itself,
and burn the case rapidly. With respect to
the wheel cases, it is obvious that the mouths
must all point in the same direction ; the
slightest consideration would suggest this ; it
is nccessary, therefore, to have some certain
rule of proceeding, so as to avoid mistakes.
Now supposing, for the mere sake of illus-
tration, if you had a case in your hand, it were
to take fire, you would naturally wish the fire
to be directed from you. Let this, then, be
the guide. You are about to tie the cases on
a wheel. Sit, to do so; take the wheel be-
tween your knees: place a case upon it, with
the choke end from you ; tie, near the choke,
also near the end; turn the wheel, place
another case upon it, choke end from you;
and so forth. Without this certain way of
proceeding, you would be very embarrassed
with the 12 cases on fig. 112; but, by attend-
ing to it, not the slightest difficulty will be
expericnced.  Some of the cases will point
obliquely upwards ; some downwards; but
they will all point from you. In the end of
the last case, as at x, fig. 108, put a little dry
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clay, to prevent a stray spark igniting it, and
tie the envelope; or, tuck in the envelope,
like as with an ounce of tobacco. Avoid
every source of failure. Even the knots of
the strings, with which the cases are tied on,
are apt to come undone; they should either
be touched with a dab of glue, or have a piece
of paper pasted over them.

Fig. 109. A double triangular: 3 cases tied
to the spokes; 3 to the previous 3. Double
triangular frames are also made, with 6 spokes,
on a long nave, 3 behind 3.

Fig. 110. A vertical wheel, illuminated.
This is a wheel, with spokes, and a rim, or
felly. The wooden hoops of the toyshops
will furnish the latter. The illumination, as
it is called, is made by lances, nailed with
%+ inch Flemish tacks to the nave. The
lances should be of different colours, but they
ought, as nearly as possible, to keep time with
each other. To effect this, it is necessary
previously to adjust them ; thus. Charge a
number of cases, exactly two inches long, with
different colours ; use-the same scoop to all,
and give each the same number of blows, that
they may be rammed as uniformly as possible.
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Fasten a string to the end of a leaden bullet,
and tie a loop at the other end of the string.
Let the length from the top of the bullet to
the top of the loop be 39 inches. Suspend
this from something, and set it swinging.
Light the lances, one after another, and count
the number of oscillations each endures.
Keep a list of these, and write against them
10, 12, &c, or § per inch, 6 per inch.
The bullet will indicate seconds, with the
length of string recommended ; and it matters
not whether you give it a start of 6 inches, or
12 inches; for, if it goes twice as far, it goes
twice as fast, so that the swings isochronise ;
the inestimable discovery of Galileo, which led
to the invention of the pendulum. In order
that the lances may be nailed on, they should
be charged upside down, and left with # an
inch vacancy ; they can then be pinched flat,
to receive the tack. Scrape out a little from
the other end, and prime with very slightly
damped meal.

Fig. 111. A rainbow wheel. This is a
vertical wheel, generally with 3 colours, as
drawn ; the tail of the second, or mouth of
the third, lights a; the mouth of the fourth, b
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and c; but any arrangement may be made.
Place the colours, red, green, blue, at different
distances from the centre, so as to form rings,
equidistant, when burning. Suppose the
spoke 12 inches long ; place the colours at 3,
6, and g inches from the centre. It receives
its name from its resemblance to the rainbow.

Fig. 112. A caprice, or furilona, according
to the number of the cases. A caprice, from
the capricious manner in which it turns, up,
down, and round about, now this way, now
that. A furilona, possibly, from the fury with
which it plays, when 4 cases are burning to-
gether, at the end: though some call it a
fruiloni, said to be from the name of its in-
ventor. A furilona and caprice wheel are
much the same; the former, generally, has
fewer cases on it than the latter. A coloured
gerbe, placed on the top, is very effective;
or, it may have a mine, or jack-in-the-box.
The cases are to be placed so that some
of them play horizontally, some obliquely
upwards, some obliquely downwards; the
spokes, which are concave at the end, are
glued in, so as to determine the slope of the
cases. If there are 10 cases, they may be



3140 THE PYROTECHNIST'S TREASURY.

fired thus, h, u, d, hud, hudp; that is, 1 hori-
zontal, 1 up, 1 down; 3 at once, horizontal,
up, down ; 4 at once, horizontal, up, down,
perpendicular. If 13 cases, thus: h, u, d, hy,
hd, ud, hudp. While tying the cases on the
frame, it should be on a short wire, held per-
pendicularly in a vice, or block of wood;
properly, the wire should be tapering, so that
the frame should bite, when dropped on; the
tapering will allow it to be turned round,
easily, by slightly lifting it. Let the leaders
be drawn straight, and not left dangling in
curves, nor crossing each other. There must
be enough match, but there ought to be no
more. Look well to the mouths and tails of
the cases; it is best to put a piece of pasted
paper over each, for as the piece dashes round
with great violence, if a stray spark falls on
any composition filtering out, the whole is
spoilt.

Fig. 113. A horizontal wheel, with mine
and roman candles ; the cases on the wheel
are to be tied so that some play horizontally ;
some, obliquely upwards; some, obliquely
downwards. To make a case play thus, tie it
on the wheel, across the middle of the case ;
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this being done, turn the mouth upwards or
downwards, and tie it again, making the
strings cross the previous ones, so as to form
a letter X,

Fig. 114. A turning sun: two concentric
-hoops nailed to spokes, or a frame; the cases
lying on the hoops, slope ; 3 or 4 may light at
once; the spokes carry triangular, or vertical
wheels; at the centre is a double triangular,
or larger vertical.

Fig. 115. A rayonant star piece : a wheel
with six spokes; at the end of each spoke,
two fixed cases, forming a V, the alternate
spokes carrying saxons; at the centre, a
double triangular, half-way between the tri-
angles and the saxons, six five-pointed stars.
A very beautiful piece.

Fig. 116. A chequer-piece: a true-lover’s-
knot in the middle, 16 fixed cases, 4 on each
side the true-lover’s-knot; and 4 saxons at
the extremities. The fires cross, and chequer
into squares.

- Fig. 117. A scroll wheel: six or more cases
on the wheel, to play in pairs; lances ar-
ranged on cane or hooping to form a scroll
as indicated.
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Fig. 118. A pyramidical piece: a scroll
wheel in the middle; five horizontal wheels,
or triangulars, at intervals, as represented by
the rings; brilliant fixed cases playing ob-
liquely upwards: at the bottom may be a
row of cases playing downwards ; these form
what is called a cascade. Gerbes make the
most cffective cascades, but they require to
be placed at a great height from the ground,
if containing iron: the coke grains will be
found suited for 8 or 10 feet.

Fig. 119. A spiral wheel: six cases on a
horizontal wheel ; lances arranged in a spiral,
on cane, or hooping.

Fig. 120. A true-lover’s-knot : six ¢ wheel
cases, playing in pairs; three saxons, one
carrying a bluc ; one, a green; one, a crimson
colour. Light at a; this leader blows across,
and lights the opposite starting case. The tail
of this case lights the saxons: the ends of the
saxons at ¢, ¢, ¢, before enveloping them, are
to be smeared with meal ; the end, b, is also
to be smeared with wetted meal, to insure the
ignition of the leader. This is a most beauti-
ful piece: the colours, on the saxons, form
loops, and represent, in a slight degree, the
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compound motions of the moon and planets,
with regard to the earth. The centres of the
saxons are carried round in a circle, like the
earth in her orbit; the colours on the saxons
revolve round the flying centres, like the moon
round the earth. The wheel must not be
less than 3 feet diameter.

Fig. 121. A revolving globe. This is, also,
a most beautiful piece. The bottom is a
horizontal wheel, carrying a strong half hoop,
a bc; a skeleton globe, formed with hoops,
is suspended in this. This globe is driven
by cases placed upon it, round a hoop, cross-
ing the other hoops, at right angles, like the
equator, at right angles to the meridians.
The meridional hoops are covered with lances,
white or coloured. The globe revolves ver-
tically, while the wheel below turns it hori-
zontally ; the compound motion produces a
peculiar oblique tumbling convolution, ex-
ceedingly perplexing to spectators, ignorant
of its construction. Instead of a globe, the
top piece may be a revolving cylinder.

Fig. 122. A mine. This is a cylindrical
case, containing serpents. The bottom of the
mine should be a circular piece of wood,
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glued in. On it, place a circular bag, con-
taining F grain powder. The bag is made
with two circular pieces of paper, one half-an-
inch diameter larger than the other ; lay the
small one on the top of the large one: paste,
or gum, the exposed rim of the bottom piece,
and bend it up, and press it down on the
small or top piece, all round, leaving a part
through which to put the powder ; when dry,
put in the powder, and stop up the hole.
Put it into the mine, smear it with the brush,
dipped into meal paste, in the usual way; and,
with a pepper-box, shake in a little dry meal.
Take a fixed case, charged; envelop it, so
that the paper projects about an inch at the
bottom : take a picce of squib-case, the same
length as the serpents; put through it a piece
of match, long enough to protrude at the top,
half-an-inch, and to bend over, to form a
hook : tie this in the envelope of the fixed
casc. Till the mine with serpents, naked
primed mouth downwards : with the scissors,
or a pair of pliers, draw out the middle
serpent ; put in the matched squib-case; hold
the fixed case upright, in the mine, and ram
pieces of torn paper tight round it, to offer
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resistance, and cause the serpents to be blown
higher. To adjust the blowing powder in
the bag, use the following formula, I denoting
the diameter in inches.

I x 2 I=drams.

Required the quantity of powder fora mine
13 inch diameter.

1} x 3=4% drams=1% oz. °

For 1f inches P—1% x 3i1=1 x #=%=63%
drams=% oz.

For 2 inches ?—2 x 4=8 drams=1% oz.

For 2} inches?—2} x 5=12} drams=% oz.

For 3 inches ?—3 x 6=18 drams=1% oz.

It is by no means necessary to be exact ;
but the formula will serve'as a guide.

Fig. 123. A jack-in-the-box. This is a
case formed on a square prism of wood. The
paper is to be pasted all over, but as it cannot
be rolled, it must be folded over, one side at
a time, and rubbed smooth with a tooth-brush
handle, or pressed with the fingers. The
bottom may be formed by bending in, to
a right angle, two opposite sides, and press-
ing them flat; then, upon them, the two '
remaining sides, like packets of cocoa, &c. Or

L
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a square piece of wood may be glued in for a
bottom. The same blowing charge as for
mines.

Fig. 124. A devil-among-the-tailors: a
mixture of crackers and serpents; a roman
candle in the middle, having its bottom
stopped with shell fuse, instead of plaster of
paris: 3, or 4, or any number of roman
candles, at regular distances, round the out-
side : these are to be tied with string, and a
strip of pasted paper fastened round.

Fig. 125. A line-rocket : two rockets tied
to a picce of roman candle case, head to tail :
that is, one rocket tied in one direction, the
other, in the reverse. This simply runs up
and down a line.

Fig. 126. A pigeon frame (of which fig. 127
is a cross section) may be made by taking a
piece of deal, or alder, say 6 inches long, and
14 inch square : bore a hole through the length
to receive the line upon which it is to run;
planc off the corners, lengthwise, and channel
them with a gouge, to form 4 semi-cylinders
for the rockets to lie in: in the middle glue 4
spokes, each about 4 inches long; and round
the spokes nail a wheel. A piece of cane
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makes good spokes, light and strong. Tie on
the frame, lying in the channels, four ¢ rockets,
two pointing one way; two, the other: the
clay or plaster of paris, in these rockets, is not
to have a hole through it, as usual, but to
remain perfectly closed. On the wheel, tie
four § wheel cases, charged with wheel case
fuse, No. 1 or No. 10. Leader it thus: touch-
paper *the mouth of one wheel case. From
the tail of this first wheel case, carry two
leaders ; one to the next wheel case, and one
to the rocket whose mouth is nearest : the tail
of the second wheel case lights the third
wheel case and second rocket ; and so on. A
long clothes line must be stretched tight for
this to run along ; it should start 3 or 4 yards,
at least, from the post to which the line is
tied : and the rope should be so long that the
first rocket could not carry it to the end;
otherwise the leaders are apt to snap and
spoil the piece. Towards the end, as the
piece gets lighter, it will run the whole length
of the rope, without injury. It is necessary
to indicate the first, or starting rocket, by some
means ; a piece of red paper may be pasted
round the mouth; or,an inch or two of string

——
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may be tied to it ; or the match may be bent
and tied so as to projectan inch or two longer
than the others. On fixing it on the line, in
the dark, you can then feel which is the
starting rocket, and place its mouth /-
wards the starting post, without hesitation.
Of course the pigeon runs away in the oppo-
site direction.

Fig. 128. A pigeon-house, made with
lances ; this may be fixed in a central position,
and have 4 lines running from it : east, west,
north, and south. As soon as the lances are
well alight, start the pigeons. This is not
necessary for amateurs. One pigeon is suffi-
cient, without any pigeon-house.

The piece, fired at the Crystal Palace,
termed a comet, is a combination of the
pigeon, fig. 126, and the turning sun, fig. 114.
Construct a pigeon frame, with two hoops,
one at each end; to these hoops, attach bril-
liant cases, or gerbes, placed obliquely : point
the mouths of all the rockets and gerbes
in the same direction. The whole of the
cases may be lit at once; or a short case
may fire the rockets after the piece has
partly descended the line, by its own weight.
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The line, at the Crystal Palace, is stretched
from the top of the northern tower to the
ground.

Fig. 129. A double guilloché, or windmill
piece. This represents two windmills, turn-
ing in opposite directions; and imitates the
engine turning, on the backs of watches.

Fig. 130. A five-pointed star. This has
been already described.

It is desirable, sometimes, to convey the
fire from a movable or rotating piece, to a
fixed, or second rotating piece, which is effected
thus. A leader, a, fig. 131, comes from the
tail of the last case of the first rotating piece.
This leader is tied, in one or more places, to
one of the spokes of the wheel, and to the
nave ; and is left protruding at b. A tin box,
or a bit of a mine case,d e f g, is attached
to the fixed, or second movable piece in such
a manner, as to surround, but stand clear of,
the end of the match, b, as it revolves, with
the wheel. A hole is made at ¢, and the end
of a leader, from the second piece, brought
through it. The inside surface of the box,
defg, is smeared with meal-paste. When
the leader catches at a, it blows through to b;



150 THE PYROTECHNIST'S TREASURY.

this lights the smeared surface of the box;
the flash communicates the fire to ¢, and this
carries it where desired.

Sometimes a piece is made to drop, which
is thus effected. Suppose a cylindrical piece
of iron, 6 inches long, 3 inches diameter,
standing upright ; on this a second cylinder,
12 inches long, 2 inches diameter ; and, on
this, a third cylinder, 2 inches long, and 1 inch
diameter. If now a brass ring 1% or 11 inches
diameter be put on the top, it will slip down,
and rest on the 2-inch cylinder ; if a ring 2%
inches diameter be slipped over the top, it
will fall, and rest on the bottom 3-inch cylin-
der. It is obvious that, if a horizontal wheel,
having a hole in the nave, 2} inches diameter,
be slipped on, it will drop, and rest on the
bottom cylinder ; and that a second wheel,
with a 13-inch hole in the nave, will rest on
the second cylinder. The two wheels, then,
may be placed on, and held together with a
piece of thickly leadered match ; the top wheel
plays for a while, and carries the second wheel
with it; the tail of the first, or other case, lights
the bottom wheel, and at the same time blows
the match to pieces, and the wheel drops.
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Of course three or more wheels may drop,
one after another. See the design, fig. 166.
Sometimes a horizontal motion is changed
to a vertical, thus. Suppose an upright
wooden post, 3 inches square. Saw off the
top 18 inches, and fix it on again, with a
hinge ; drive a staple, on the other side, into
the top piece; also one into the bottom
piece; and connect the staples with a piece of
string, to prevent the top piece falling.
In the top drive a spindle, as usual, to
réceive a horizontal wheel. On the side
of the fixed post, against the hinge, fasten an
iron bracket, to stand forward, so that the top
part, when the string is cut, can fall down,
and rest on the bracket. Now slip over the
spindle a brass tube, 3 inches long, and al-
most a fit; then put on it a horizontal wheel,
carrying a smeared box, as above described,
to convey the fire to a fixed piece; on the
top of the spindle screw a nut. To the bot-
tom post, tie a piece of shell fuse, and let the
string, that prevents the top piece from falling,
be drawn over the mouth of this, and secured.
It is obvious that if, after the wheel has
played awhile horizontally, the shell fuse is lit
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by a leader, the string will be burnt in two;
the top part will fall on to the bracket; and
the horizontal motion will be changed to a
vertical one.

Roman candles are best fired in bouquets
of three or more ; connect them with leaders
about 3 inches long ; and set them in a block
of wood, containing three or more holes, di-
verging right and left ; or tie them to struts
of wood, nailed together, like the supports for
garden flowers.

Two vertical wheels may be made to run
round the outside of a table, to imitate the
motion of the machine for grinding drugs,
crushing clay, &c., like two parallel grind-
stones going round in a circular trough.
Conceive a circular table, 20 inches diameter.
With a gimlet bore a hole in the centre, large
enough to admit a screw-eye, with liberty to
turn easily round ; slip through it a stair-rod,
2 feet long ; it will overhang 2 inches at each
end, and may be swung round. At the dis-
tance of about 4 inches from each end of the
rod, imagine a cotton reel, or a pulley ; when
the rod is moved round, the reels or pulleys
will roll round in a circle, like the cylinder-
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crushers, above mentioned. N ow, if a ver-
tical wheel were fixed at each end of the rod,
so as to hang outside the table, it is obvious
that, upon firing it, the wheels would run
round. Of course it must not be a screw-
eye and a stair-rod ; but anyone will under-
stand, from this description, how to effect it.
These contrivances have fallen somewhat
into disuse, since the introduction and variety
of colours, but it is well to understand them.

TO FIRE A GIRANDOLE OF 100 ROCKETS AT ONCE.

Suppose a cubical tea-chest. In the top,
bore ten rows of holes, ten in a row, with a
centre-bit ; the same in the bottom, in such a
way that the bottom holes fall perpendicularly
under the top holes. Fasten the box upon
four legs, one at each corner. Sift from a
pepper-box a layer of meal powder over the
top; put in the rockets, with their primed
mouths, naked, to rest on the sifted meal. It
is evident that, upon conveying fire to the
meal, by a leader, the flash will ignite the
whole of the rockets, at once. Of course it
ought not to be a tea-chest, but a box con-
structed on purpose, with a penthouse lid, to



154 THE PYROTECHNIST'S TREASURY.

fall over, and protect the rockets, till desired
to be fired. It may be furnished with four
legs, as in fig. 173. The shelf, fig. 172, fits
inatabc, fig. 173.

TOOLS.

Iig. 132. A port-firc holder. This is made
of steel, somewhat after the manner of a pair
of pliers. The ends a and b are fluted, or
channelled (semi-cylindrical) to receive the
port-fire : a spring, riveted at c, holds it tight;
by pressing on d, the burnt case drops : the
end e is pointed, to enter a long stick, bored
to receive it, and strengthened with a brass
ferrule.

As an instrument of this kind can be
obtained only when made to order, the fol-
lowing contrivance will serve the purpose of
most amateurs. First charge some little port-
fires, 3 inches long and 1 inch diameter, till
within about 1} inch full : having filled a
couple of dozen, or so, invert them, and knock
out the dust, as with squibs ; then encircle the
whole, as if going to bang them ; but pour in
dry sand instcad ; empty a little sand from
each, and stop the end with plaster of paris.
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Scrape out a little composition from the other
end, and prime it with damped meal. Take
two inches of a roman candle case, or a piece
of turned wood, with a hole. through it, fig.
133, two inches long. Have a long stick,
fig. 134 ; cut the end, a, so that it will fit the
hole in fig. 133, and enter half way up. At
the other end fix a wire, z, two and a half
inches long. By slipping fig. 133 on fig. 134
it is evident one inch vacancy is left to receive
the sand end of the port-fire; when this is
burnt out, it can be pushed out with the
wire, z.

70 CONSTRUCT A STEELYARD
SCALE.

The numerous formule for coloured fires,
renders the use of very small scales exces-
sively troublesome; and there is perpetual
danger of losing the little weights for grains
and pennyweights. By constructing a steel-
yard scale, the greatest facility is attained, one
weight answering for all.

Take a piece of deal, fig. 135, about as
thick as a venetian-blind lath; it may be 20
or 24 inches long ; an inch broad, at the left
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end; and about } an inch broad in the main
length. Make a hole at a, twice the diameter
of a pin: the same at b. It is necessary to
observe that the hole, a, must be on a level
with the top of the long arm; if it should be
a little higher, it would not be of any conse-
quence ; but it must, on no account, be lower.
Have a piece of deal, fig. 136, about an inch
square, and mortise a hole in it, as drawn.
Fix 135 in 136 so as to appear like 137. A
bit of a common pin, or needle, is to go
through the mortise and through the hole, a,
of 135. See that it plays easily. At s, fig.
137, insert a piece of wire, bent like the figure
8; and to it, tie the strings fastened to w,
which may be a copper bowl, or a tin patty-
pan. The mode of fastening the threads to the
figure of 8 wire, is simply to slip them through,
bend them down, and tie round with thread,
as at z.

Take a piece of brass tube, an inch, or so,
long, fig. 138, and with some lead, melted in
the bowl of a pipe, fix a bit of wire in it, bent
like a staple, or the capital letter U, as drawn.
This is for a weight. Slip it on the arm of
fig. 137; puta wooden pin in the hole y, to
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keep the weight from falling off. Slip the
weight along, till it balances the patty-pan
w : suppose this point is at m. This will be
the starting-point. From m to y lay off a
number of equal distances, as eighths of an
inch. .Number them, and the scale is complete.
If it be desired that 100 of these divisions
should weigh 1 ounce, an ounce weight must
be put in the patty-pan w, and the weight
shifted along, until it balances; the inter-
vening space must, then, be divided into 100
equal parts. It is desirable to construct two;
one with a large weight, that will weigh 8 or
10 ounces ; one with a small weight, to weigh
the t3sth part of an ounce. This may be of
wood, with a wire staple, about the thickness
of a patent short-white pin.. Nothing can be
more convenient than these steelyard scales,
as one weight answers for all, and never
drops, and gets lost. -It is well to have even
a third steelyard scale. This may be made
very thin, with a piece of wire, bent to the
shape of fig. 171, for a weight. It may be
made to weigh only the fifth part of an ounce;
so that if divided into 100 equal parts, it will
weigh the sdsth part of an ounce; so that in
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trying a new colour, as little can be mixed as
will charge only one or two pill-boxes. A little
notch should be made, at every division, with
a fine, triangular file, to prevent the weight
from slipping : every tenth division can be
numbered ; this is best done with a blacklead
pencil, as ink runs; and on the end s, fig.
137, mark how many to the ounce. Possibly
the trade, if desired, would make them to
order. There is an instrument, somewhat
similar, the chondrometer, for estimating the
quality of grain; only this is constructed
upon the principle of the log; the leverage
and counterpoise showing the weight of a
pint, but indicating that of a bushel; as the
half-minute sand-glass times the running out
of the knots of the line, and indicates nautical
miles.  Goods-weighing-machines, at the
railways, are on the steelyard, or shifting
leverage principle ; also the machines war-
ranted to furnish you with “your correct
weight.”
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MONTGOLFIER BALLOONS.

To project a pattern gore. With a radius
of 5 inches, fig. 139, from the point a, on
the line bo, describe a semicircle ; divide the
upper quadrant into three equal parts, in the
points g, e, c. Carry the same distance, once
down, to k. Draw the lines fg,de, ac, hk,
parallel to each other, and at right angles to
the line bo. Draw the line ak, and prolong it
to s, so that the distance k s shall be 10 inches,
viz., twice the radius. From s, with the radius
sk of 10 inches, describe the arc knp. Draw
os parallel to hk; and, halfway between,
mn.

As the distance from a to c is 5 inches,
twice this will be 10, for the equatorial
breadth of the gore; and, as it is intended
to have 12 sheets of tissue paper (3 of each
colour, yellow, blue, green, and red), and,
consequently, 12 gores, 12 times 10 = 120,
the half of which is 60, for the semi-circu m
ference. Tissue paper is a very thin double-
crown, 30 by 20. Lay down a straight line,
b x, fig. 140, 60 inches in length, and divide
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it into 6 parts of 10 inches each; and draw
parallels fg, de, &c., at right angles to the
meridian line bx. Measure the distance fg,
fiz. 139, and make fg, fig. 140, twice as much,
half on each side; the same with de, &c.
Draw lines, connecting the extremities, till
the fig. 140 is complete.

Instead of taking the trouble to construct
fig. 139 with the compasses, the following
measures will describe the pattern gore, fig.
140, at once; fg will be 5 inches, half to
the left, half to the right, of the line bx;
de =8% inches; ac =10 inches; hk = 8%
inches; mn = 7 inches ; and o p = 6% inches.

These numbers are chosen to suit the size
of the paper, to get the gores as large as
possible, with the least waste: 60 inches are
selected as the length of the gore, being twice
the length of a sheet; 10 inches are 3 the
length, and exactly half the breadth of the
sheet; so the length and breadth are both
employed, without the slightest waste.

The pattern gore should be of cartridge or
imperial brown.
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To CuT THE GORES.

~ Lay the twelve sheets of tissue paper flat
upon each other, as at fig. 141; cut the pat-
tern gore into two pieces, along the line ac,
fig. 140, and lay them on the tissue paper,
fig. 141. Mark round them with a blacklead
pencil, and cut them through with a strong
pair of scissors.

To JoIN THE HALVES TOGETHER.

Lay she bottom part of the gore, fig. 142,
flat upon the table, and the top part upon it,
so as to leave 1 of an inch along the edge ex-
posed, as shown by the shaded part. Paste
this ; and, without removing either piece, bend
the pasted part of the lower half gore upon
the top, and press it smooth down.

To PASTE TWO GORES TOGETHER.

Lay one gore with the point towards the
Zeft hand, and another upon it, a quarter of
an inch back, as in fig. 143. Paste the
shaded part of the lower gore, bend it over,
and press as before. One of the gores, |
having been drawn in by pasting, is now nar-
rower than the other. Finish the six pairs,

and lay them by to dry.
M
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To PasTE THE PAIRS TOGETHER,

Lay one pair with the points towards the
»ight hand, thus keeping the widest gore
upwards ; and another upon it, in the same
manner, as fig. 144. Bend the top gore back
upon itself, by folding it down the middle, as
shown by the bottom shaded part, and lay
a book or weight upon it, to keep it out of
the way; paste, and double, as before; and
so proceed, till the whole twelve are finished,
and lying upon each other. Be careful to
disturb none of the gores.

TOo MAKE THE LAST JOINING.

Turn the points towards the /f# hand:
lift up the top, and bend the ten inner gores
back upon themselves: draw the top gore
over, so as to make it lie upon the bottom.
Paste as before. This is a somewhat trou-
blesome operation, and it is advisable to have
the assistance of a second person.

To WIRE THE BALLOON.
Select a coil of iron wire, a little thicker
than a pin; and remove the elasticity, as re
commended with coloured gerbes. Before
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applying it to the -balloon, practise the
method of making a joining, as shown by
fig. 145, simply bringing the ends together,
crossing them about an inch from the ex-
tremity, and winding them tight round
each other. Now lay the balloon, as in
fig. 146, with a book, or a flat weight, upon
it, to keep it down: curve the wire to the
shape of the bottom of the balloon, and lay it
about half an inch from the edge. Notch
the paper, at the joinings of the gores ; paste,
and fold back. When perfectly dry, not ‘be-
fore, turn the balloon over: cut the wire
2 inches longer than to meet; bend the ends
together, and make the joining; paste, and
bend over, the remaining half ; and shape the
wire to a circle. A star, of double-crown,
may be pasted on the top, and a thread
passed through it, to hold it by. To effect
this, open the balloon, pass a book up it,
spread the top flat on the book, and paste
on it a star, or a circular piece of paper, the
size of a penny. If a hole gets torn in it, it
can be repaired in the same way.

Take two straight pieces of wire, a little
onger than the diameter of the mouth of the
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balloon ; pass them, half way, through a piece
of sponge, at right angles to each other;
fasten these wires across the mouth ; saturate
the sponge with wood naphtha, or methylated
spirit, taking especial care that not a drop
falls on the balloon ; get someone to set fire
to some pieces of paper on the ground; hold
the balloon at a good height above the flame,
to prevent the spirit, in the sponge, from
catching. Three persons ought to assist in
the start : one to manage the burning paper;
two to hold the balloon steady, and to keep
the mouth open, for the hot air to inflate it.
As soon as the balloon gets expanded, set
fire to the spirit; and directly it begins to
pull against the hand, which it will do, let it
go. A balloon of this size will require an
ounce of spirit, and as much sponge as will
absorb it. See fig. 167.

To project a gore for 24 sheets of tissue
paper, let the radius be 7% inches; for 48
sheets, 10 inches. The shape of the balloon,
when expanded, will be the same as fig. 139,
rotating on the axis bo. If the pattern gore
be projected from fig. 147, the balloon will
be pear-shaped, and may be filled with gas,
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like those started from the Crystal  Palace.
The paper, 16-1b. double-crown, must have
a coat of boiled linseed oil. The bottom
should be open, and fitted with a cylindrical
neck, about an inch diameter, and 3 inches
. long, made of writing paper of three thick-
nesses. Fig. 168 shows the magnesium light
attached.

A flat weight may be constructed by
making a thin deal box, the size and shape of
a lucifer-match box ; fill it with melted lead;
nail a lid on it, and cover it with pasted paper.
The same will serve for a paper-weight.

A spindle, on which to fire wheels, isshown
at fig. 148; it is furnished with a fly-nut,
which can be taken off, and put on, without
trouble. As there is considerable difficulty in
obtaining an article of this kind, its place may
be supplied by a carriage-bolt, of which hun-
dreds, if necessary, may be procured at the
ironmongers’, of lengths varying from 1 inch
to 12, or more. One of 6 inches will be suit-
able for most purposes. As the nut is small,
and would be difficult to find, if dropped on the
ground, on a dark night, proceed as follows.
Turn a piece of beech, about 1% inch square,
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and 2} inches long, into a cylinder, with hemi-
spherical ends, and a hole through it, like a
popgun. Cut it, while yet in the lathe, or
saw it across into two pieces, one an inch
long, the other, an inch and a half. In the
flat end of the inch length, mortise a hole, and
sink the nut in it; take a circular piece of
wood, with a hole bored in the middle, and
screw it flat on, over the nut. Fig. 150, a,
shows the turned piece ; b, the circular piece,
screwed on, to keep the nut from falling out.
This serves the purpose of the fly-nut of fig.
148. The carriage-bolt is shown, first at fig.
149 ; then at fig. 150, with the nut screwed
on. Take a piece of deal, fig. 155, about 1}
inch square, and 20 inches long: make a hole
through at a, and drive the carriage-bolt from
behind ; the shoulder, being square, will hold
firm; in front, at c, slip on the above turned
piece of wood, an inch and a half long : -the
‘piece, with the nut embedded in it, is, of
course, put on at the end, b. The hole
through this inch piece should be # of an
inch, or more, larger in diameter than the
female (or counter) screw of the nut, in order
‘that it may slip on and off with ease. At
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the top fix a strong wire, d, and file the end
round and smooth: at s and x, in the side,
fix two screw-eyes, or staples, to receive
rocket sticks. At m and n bore two hdles,
through which it can be screwed to a post:
The screw-eye at s ought to be about level
with the top of the post. If there is too great
a space between w and z, pieces of a roman
candle case may be slipped on; but a pop-
gun, sawed into short lengths, is better.
Several should be kept in readiness, of dif-
ferent lengths, to suit the naves of different
wheels. A piece of iron rod, about half:an
inch long, and to fit the hole, ought to be
driven up furilonas, &c., to rest on the top of
d, fig. 155; and the wire should be a little
longer than the hole, that the piece may play
clear of the upright, the top of which should
be hemispherical, as drawn. Fig. 151 is a
screw-ring; 152, a screw-eye: 153, a Screw-
hook ; 154, a cup-hook. If a little bit, s, of
152 be sawed, or filed out, it makes a stronger
cup-hook than the brass, for match-weights. -
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WINGED ROCKETS.

An § rocket is the smallest size worth
making : it is, also, sufficiently large ; and, as
it requires a machine to fire it from, it is best
to keep to one size. The head, fig. 156, may
be the same as the external diameter of the
case, or it may be slightly enlarged: to re-
ceive a parachute, it may be 12, or even 16
inches high ; and the top may be closed with
a lid, fig. 163, formed of a case choked tight ;
or by simply stopping it with a piece of turned
wood, or with a thin bung, pushed in, as a
cork into a bottle. A bung may be readily
sawed thin with a fine-toothed saw ; if required
to be made smaller in diameter, it must be
cut round sidewise, not longitudinally. If the
head is to receive stars, it must not be above
8 inches high. To construct the wings, take
a thin piece of deal, or tin, and cut out a
right-angled triangle, fig. 157. Make ab=7%3
inches, b ¢ = 1% inch. Take a piece of im-
perial brown paper, 8 inches long, 4 broad,
and fold it down the middle lengthwise, so as
to become 8 by 2. Lay the sloping edge, ac,
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of fig. 157 along the folded edge of the paper,
ac, fig. 158, and mark round it, with a pencil.
About & of an inch distant, draw the line d e
parallel to ab. Cut through with the scissors,
and the paper will be of the shape of fig. 158.
Bend the shaded parts flat, to form a flap, or
kind of hinge. Paste the surface of the two
triangles, and press them together to form a
double thickness. If this does not make the
wing stiff enough, insert, between them, a tri-
angular piece of cardboard, to make it of three
folds, like a shirt-collar. Take a piece.of
sheet tin, or a piece of cardboard, fig. 161.
Let mn be 7 inches; and mp such that it
shall exactly wind round the rocket. Divide
it into 3 equal parts, by the parallel lines
r and s, and at each end cut out little pieces,
as shown at aa, &c. Now, if this be wound
round the rocket, marks can be made through
the slits aa, with a blacklead pencil, or with a
stencil-brush, dipped into blacklead powder,
such as used for polishing grates. These marks
will indicate the places for the wings. Paste
or glue them on, and secure the joinings with
another slip of paper pasted over them, as
shown by the dotted lines, beside the wings,

A
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fig. 156. The wings will branch out at angles
of 120° divergence from each other, like the
lines aa, bb, cc, fig. 162. The rocket is thus
winged ; and, so far, complete.

To CONSTRUCT A SLOT-TUBE, OR ROCKET-GUIDE. .

Procure 3 pieces of planed deal, # an inch
thick, 2 inches broad : let one piece be 6 feet 3
inches long ; the other two, each 6 feet. Geta
smith to make 4 triangular iron holdfasts,kmn,
fig. 162, 5 inches along each side; the iron
may be a trifle above % of an inch thick, and
§ broad : in each side, let two holes be made,
as in the usual holdfasts, to receive screws.
The screws are represented at zz, fig. 162,
which is a cross section of the tube. Fasten
the 4 iron holdfasts round the 3 pieces.of
deal, as represented by w w, fig. 160, at equal
distances. The pieces of wood will thus form
a triangular spout, with open corners. The
pieces are to be level at the top ; the longest
one, of 6ft. 3in., will, thus, be 3 inches below
the other two, as at rr, fig. 160. At ss bore
two holes, about % of an inch diameter. Take
a small piece of deal, fig. 159, and fix in it
two pieces of wire, so as to have the appear.
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ance of a tuning-fork. These wires are to go
through the holes ss, of fig. 160, to form a
resting-place, or support for the rocket, after
it has been pushed up the tube. At the top
of one of the short pieces, is to be a hook, k,
by which to suspend it from a post. This
post ought to be g or 10 feet high, that the
rocket may be fired without having to stoop.
Everything being ready, the rocket is to be
put up through the bottom of the tube, and
the wires of fig. 159 pushed through, for it to
rest upon. It may then be fired.

These rockets are peculiarly fitted for
asteroids, as, from their lightness, they rise to
great heights, with immense rapidity, not in
a continuous curve, of uniform flexure, but
with a sweeping serpentine motion, as in-
dicated by the line, fig. 164. They might be
employed, with great advantage, for distress
rockets at sea.

They could also be made with four wings,
and fired in volleys, from batteries constructed
with square tubes. See the design, fig. 165.
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LIST OF

Ammonia, Muriate, or Sal-
ammoniac, 6d. per lb.

Antimony, Sulphuret, 64,

Arsenic, Red Sulphuret, or

Realgar, 1s.
» Yellow Sulphuret, or
Orpiment, 1s.
Barytes, Chlorate, 6s.
»  Nitrate, 84.

Cast Iron Borings, 44.

Charcoal, 34.

Coal tar naphtha, or min-
eral naphtha, 44. per
pint.

Copper, Black Oxide, 3s.

»  Oxychloride, 4s.
s  Sulphuret, 4s.

Dextrine, 1s.

Gunpowder, F, 84.; FF, od.;
FFF, 10d. Meal, 9d.

Lamp Cotton, 2d. per oz.

Lead, Chloride, 2s. 64.

» Nitrate, 1s.

s Protoxide, or Lith-
arge, 6d. i

» Deutoxide, Minium
or Red Lead, 64.

Litmus, 24. per oz.

Magnesium  Filings, 7s.
per oz.

PRICES.

Mercury, Chloride, or
Calomel, 6s.
»» Sulphuret, or Zthiop’s
Mineral, 6s.
Methylated Spirit, 64. per
pint.
Oxalic Acid, 1s.
Plaster of Paris, 34. per
packet.
Potash, Chlorate, 1s.
”» Nitrate, Nitre, Salt-
petre, Sal-pru-
nella, 64.
Shellac, in Flake, 1s. 3d.
» in Powder, 2s.
Soda, Bicarbonate, 44.
,» Oxalate, 2s
Stearine,Composite Candle,
1d,
Steel Filings, 84. -
Strontian, Carbonate, 3s.
»  Nitrate, 84.
Sugar, sd.
Sulphur, Flowers. Sub-
limed Sulphur, 44.
Vegetable Black, 10d.
Wax, 1d. per cake.
Wood Naphtha, 74. per
pint.
Zinc Filings, 3s. per lb.
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CONCLUDING REMARKS.

Sublimation is the volatilization of solid
substances by heat, and their crystallization
by cold again into solids. '

The products of sublimation (sublimates)
have received the name of flowers from their
soft efflorescence, or aggregation of minute
spicular crystals into flakes; as flowers of
sulphur, the crystallized refrigerated vapour
of burning brimstone ; flowers of benzoin,
benzoic acid ; corrosive sublimate, bichloride
of mercury; sublimed arsenic, camphor, sal-
ammoniac; vegetable and lamp black, the
condensed fumes of burning oils and resins ;
soot, the flakes deposited in chimneys from
the smoke of burnt wood and coals.

Distillation is the evaporation of liquid
substances by heat, and their condensation
by cold again into liquids.

The products of distillation (distillates) are
usually termed spirits; as spirit of wine,
alcohol or brandy; spirit of grain, gin,
hollands, or whiskey ; spirit of molasses, rum ;

spirit of naphtha ; benzine, &c. r
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Water heated and cooled, combines in
resemblance the effects of sublimation and
distillation ; aqueous vapour by congelation
crystallizing into snow ; and by condensation
liquefying into water.

The condensation of steam into water is
familiar to everyone. It is stated that in
St. Petersburg, upon the sudden admission
of a current of cold air into a crowded as-
sembly-room, the vapour in the air was im-
mediately congealed, and fell in the form
of snow flakes. Probably snow might be pro-
duced artificially by driving steam into a
wvessel preparatively cooled below the freezing
point.

Gums are the exudation of trees, vegetable
mucilage thickened by exposure to the atmo-
sphere; as gum from cherry and plum trees;
gum arabic, from varieties of the acacia,
Turkey, East India, Senegal, or Barbary;
Turkey gum arabic is the best.

Resins are the exudation of trees, generally
evergreens, essential oils inspissated by
oxygenation : as mastic, sandarac, benzoin.

Gums are soluble in water; resins in
alcohol and essential oils.
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- Guins -dry and swell up by heat; ‘resins
soften and melt.

‘Gum resins are partly: resinous and partly
mucilaginous; as lac, assafcetida, galbanum.
In submitting shellac to the action of -alcohol,
the whole is never entirely dissolved; as
the lac contains, besides the resin, a mucilage
which floats about in the llqmd and renders
it turbid.. :

Many substances which go under the name
of gums in commerce, are in reahty resins or
gum-resins.

Native turpentine, the juice of trees of the
fir tribe, of the consistency of honey, yields
on distillation spirit of turpentine, called also
oil of turpentine, and by painters turps; the
dry mass left behind in the retort is colophony
or rosin. Rosin is soluble in alcohol, and is
therefore a resin ; rosin and resin, however, are
not synonymous ; all rosin is a resin ; but all
resins are not rosin. Rosin "has been tried
in pyrotechny, but is of no use: a solution of
it in spirit will bind stars ; but it renders them
‘white and smoky.

Volatile, ethereal, or essential oils are
obtained from plants by distillation with
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water; as oil of roses, lavender, thyme,
peppermint, aniseed, &c.

Fixed oils are obtained from animal fat by
heat ; and from seeds of plants by pressure
and percussion; as, train oil, cod-liver oil ;
palm oil, .croton, linseed, cottonseed, &c.

Oxychloride of copper, if difficult to pro-
cure, may be made by laying thin pieces of
copper in a dish, and pouring upon them a mix-
ture of half water, and half hydrochloric or
muriatic acid. The next day remove them,
and lay them on a board in the shade to dry.
When dry, brush off the green powder which
will be found on the outside, with a toothbrush,
into a basin of water. After a quantity is
obtained, wash it as directed for sulphur, and
dry it in the bag, fig. 33. Test it with litmus
paper to ascertain if free from acid.

Saw a piece of coke or charcoal in two, and
on the flat surface place a few copper filings;
direct upon them the flame of a lamp or candle
with the blow-pipe ; they will simply become
red-hot. Lay a few more filings, and on them
a little calomel or sal-ammoniac : now direct
the flame, and a beautiful blue colour will be
produced. Any of the salts of copper may
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be used to obtain the same effect, the chlorine
gas liberated from the calomel (chloride of
mercury) or from the sal-ammoniac (ammonic
chloride) giving a blue colour to all prepara-
tions of copper burnt in it.

Weights for quickmatch may be made by
nearly filling the brass tube with useless rusty
old nails, tacks, screws, or odd bits of iron, or
brass ; then pouring in melted lead. If the
ladle will not hold enough lead to fill it at
once, it may be poured in at twice, thrice, four
or more times. A tube 11 inch diameter and
6 inches long will weigh 23 Ib. This will
keep a great length of match tight and
straight. Half-an-inch at each end of the
tube should be solid lead, one to receive the
screw, and one to make a firm bottom.

If at any time the basil end of a pinwheel
pipe should be too small to admit the nose of
the funnel, it may be enlarged by binding a
gum strip round it. If pinwheels are too dry,
they break in winding, from the hardness of
the composition ; if too damp, from the soft-
ness of the paper. As paper cannot be relied
upon for being always of uniform thickness,
if it be found that a pinwheel pipe is too thin,

M



grinders will shape them, if you have not a
grindstone ; or they may be rubbed on a
stone, such as used by mowers to whet their
scythes. Afterwards set them sharp on a
hone. '
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Fig 169 is a wasp-light. The proper com-
-position will be found among the fuses : drive
it into a'roman candle case with the rammer,
fig. 4. Bring the leader from the mouth b,
backwards along the outside of the case, and
tie it in a couple of places, asdrawn. Evening
is the best time to use it: push the end b into
the nest, light at a, and retire.

Instead of a five-pointed star, a seven-lance
star, fig. 170, may be employed. To formit,
have a piece of deal board, half-an-inch thick,
6% inches square : draw the diagonals, to find
the centre; and, with a pair of compasses,
stretched to a 3-inch radius, describe a circle.
Catry the radius 6 times round it; and in the
points and the centre drive 7 French nails;
cut off their heads, and fix on them 7 lances:
the middle one, crimson ; the others, 3 green
and 3 blue, placed alternately.

In forming a rocket spindle, taper it no
more than will just make it deliver: the
thicker it is left at the top, the stronger of
course it will be. For small rockets, 3 or-s,
a brass, iron, or steel wire, with a few notches
filed in it, or made jagged with a cold chisel
and hammer, driven into a block, will hold

P N
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firm without a screw. I have seen them
driven into a piece of thick plank, and the
nipple formed with an inch-length of wood,
cut cylindrical, bored and slipped over the
spindle, like c in fig. 155. Indeed, a spindle
might be formed from a s5-inch or 6-inch
carriage-bolt. At Woolwich Arsenal rockets
are charged solid. The fuse is shaped into
pellets, something like large peppermint
lozenges, or cylindrical cakes of paste blacking,
by hydraulic pressure in a mould. These
pellets, discs, or cakes, which are almost as
hard as a stone, are put into the case, and
pressed in tight: the rocket is then fixed
upright, and slowly drilled, as I have seen,
with a conical borer, working vertically, to
let the dust fall and clear itself. This mode
must not be imitated by an amateur ; indeed,
without accurate machinery, the desired object
could not be effected, and there is constant
liability to danger.

The fuse of a rocket, when consolidated, as-
sumes the form of fig. 18, with the head sawn
off, except that the hollow is tapering, instead
of cylindrical; and the rocket stands thus—

3 cup + 6 choke & hollow + 13 solid + 3 plaster = 8 diameters,
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~ In the trade, meal powder, saltpetre, and
charcoal, go by the names of meal, petre, and
coal. Common coal, for burning in fires, is
never employed in pyrotechny; it would
produce only dull red sparks and smoke.

Meal, or petre, added to a fuse quickens it;
sulphur slackens it. 6 meal, 1 sulphur, make
a quickmatch that blows through a leader with
great violence. 1 meal, 1 sulphur, will scarcely
burn; pure meal only should be used for match,
or grain powder with hot starch. It has
already been stated that nitre in powder is
sometimes adulterated with salt, and that it is
impossible to make a rocket with such stuff.
Powdered chlorate of potash is sometimes
adulterated with nitre: with such mixture
it is equally impossible to produce good
colours : nitre whitens flame, and overpowers
colour.

Chlorate of potash, charcoal, sulphur,.
stearine, used separately, with discretion,
vivify colours; calomel deepens the co]our,
but slackens the flame.

Star compositions which inflame vigorously
in dry summer weather, will often scarcely.
burn at all in damp weéather ; this is especially
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the case with stars containing nitrate of
strontian. ' '
. 'In washing sulphur, stir it with a wooden
spoon ; if a silver one were used, a black
sulphide would be formed on the surface, very
difficult to remove. If silver coins in the
pocket get tarnished while using sulphur, rub
them with salt, or chalk, or whiting.

A magnet is convenient for lifting tacks,
small screws, &c., from divisions in nail
boxes.

If the brass tube formers get tarnished,
scrape off the lacquer with a knife, sand paper
them anew, and give them a fresh coat of
lacquer.

Let all wheel frames and woodwork be
coloured black, either with paint, or with a
mixture of vegetable or lamp black and size,
or thin glue, to prevent their being seen. A
white thread hung upon a bush, is visible
many yards off ; a black one can scarcely be
seen a few feet distant. Black is not only
invisible, but it throws the brilliancy of sparks,
and the vividness of colours, into stronger
relief.

Let every article be dried, reduced toa fine
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powder, put into-a clean bottle, and carefully. -
corked: also let every bottle be labelled:.
the labels are best. stuck on with paste, not.
gum : gum labels are apt to drop off in damp'
weather, :

‘Let all meta.llxc artlcles, liable to rust, be
wiped with a rag dipped into olive oil, before
being laid by for future use.

- Before putting aside the six-inch circular
frying-pan, set it over the fire till warm, put

into it a lump of tallow, and smear it with a
'rag: when wanted for.use, set it on. the fire,
put into it .a cupful of water and a piece of
soda; make the water boil, and stir it well
round ; pour away the water, and dry the pan
over the fire.

- Let muslin sieves always be dried before
being put aside; also, again, before use.
Zinc sieves may simply be wiped dry.

Have a place for everything; and keep
everything in its place.

Faraday, the great master in experimental
lectures, always devoted many hours to the
preparation of his experiments for each lecture.
No point, however trifling, bearing upon the
success of the experiment, was considered
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unimportant : he used to try the stoppers of
all the bottles he had to use, to see that they
had not become fixed, and thus would cause
delay by requiring forcible opening. His
example cannot be too carefully copied. Be-
fore firing a display, all posts, spindles, lines,
staples, screws, touch-paper, portfires, pieces of
leadered quickmatch, &c., should be carefully
provided. A yard of tape slowmatch, hung
to a nail at the top of a post, will supply fire
for a long time. '

A book should be kept for future guidance,
in which should be written the quantity of
composition required to make a certain number
of articles of a certain size: by attendmg to
this, much waste will be prevented.

Never, upon any account, leave composi-

tions lying about; and let nothing be done"

by candlelight, except making cases. Quick-
match, especially, ought to be kept locked up,
so that nobody can get to it.

Never put squibs, crackers, &c., into the
pockets : a stray spark might ignite the whole,
and cause most serious mischief.

-
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FUSES,

ROMAN CANDLE,

Number ........

Sulphur .........

Charcoal .........

" Nitre ............

Meal powder

ROCKET.

BURSTING FIRE. STARTING FIRE,
Number ......... 1 | 2| 3 Number ........
Meal powder —1 I _8 | Charcoal ........
GrainpowderF.| - | 1| - Meal powder ...
Charcoal ......... -] -]t Sulphur .......
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WHEEL AND FIXED CASE.

Nn;nber ...............
Meal powder ........
Salphur ...............
Charcoal ............
Nitre .....cccovevnnnnns
Steel-filings ......... ‘
'Vegetable black...... -
Realgar ...............
Litharge ...............
SQUIB AND SERPENT.
Number .........
Sulphur v
Charcoal .........
Nitre ..........
Meal powder ..
Steel-filings ...
PINWHEEL.
Number 2 s
Sulphur ........cccoveenene. —3
Nitre ....cccevveeee 4
Meal powder 2.9 ‘
Sulphuret of Antimony... AR IR
Beech sawdust, fine ...... ' —! I I
Oxalate of Soda............ ‘ -l I
Litharge, fine ............... ' -\ - -| _: -
Orpiment, or Realgar L
Vegetable black........... I
Nitrate of Lead ............ l -‘ -l - —i
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SAXON. FIVE-POINTED STAR.
Number ..... Number ....ccceveeeneeeee
Sulphur ..... Meal pawder ...........

Nitre ......... Sulphur .....c.cceeveees
Meal powder Nitre ..ccceveeerrenanns
. Sulphuret of

SPUR-FIRE, FOR FLOWER-POTS AND

STAR-CANDLES.

Sulphur .....ccooviiiiiiniiniiinnn.

Nitre ...cocccerereeereeniiocnsenenen. :

Number ......c.e..... 12

Cast Iron Borings ..
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BENGAL LIGHT.

Number .......c..ceuveeeee enssessceseonsneiaiennne
Sulphuret of Arsenic, Realgar, or
Sulphuret of Antimony......ccccccuuteiirennenes
Minium, or Red Lead

Sulphur ...ccooivt virriiinn et
Nitre ....coooviirnniricrieennnsssseseencennn,

BLUE LIGHT. WASP LIGHT.
Number ........ccceeeeneene. Number ...... ¢
Nitre coencsernsicena Nitre ............ 14
Sulphur ........... e Sulphur ......... 5
Meal powder ..... Meal powder 3
Sulphuret of Antimony... Realgar ......... ¢

PORTFIRE. SHELL FUSE.,
Number ......... Number ......... b ¢
Meal powder Meal powder 4
Sulphur ......... Nitre ........... 2
Nitre ............ Sulphur ......... b ¢

GERBE.
Number .............
Sulphur ..............
Nitre .c..cocviiinnns
Meal powder ........
Steel-filings ........

Cast Iron Borings ..
Charcoal..............
Coke grains .........
Porcelain grains.....
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TAILED, STREAMER, OR COMET STARS, FOR
ROCKETS, SHELLS, AND ROMAN CANDLES.

Charcoal ......ccovveveneee

Meal powder ..............
Oxalate of Soda ........
Sulphuret of Antimony..

OILED TAILED STARS FOR ROCKETS
AND SHELLS.

Meal powder.............
Sulphuret of Antimony.

To 1 ounce add twenty-four drops of boiled
linseed oil : rub them thoroughly together in
a mortar; then spread out the mixture, for a
few days, to dry. When dry, mix with starch,
dextrine solution, or gum water, and chop
into # or ¥ inch cubical blocks,
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STEEL STARS FOR ROCKETS AND SHELLS,

Number ...............

Nitrate of Lead.....
Chlorate of Potash..

Nitre ....ocovvviniennne
Shellag, fine .........
Sulphur, washed ...

Mix together on paper, damp with lac
solution, and chop into cubical blocks. The
composition may also be pumped into roman
candle streamer stars.

PEARL STREAMER.

Zinc-filings......
Meal powder ...
Vegetable

GOLD RAIN.
Nitre ............

Charcoal .........
Meal powder ..
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SILVER RAIN.

\
Steel-filings .........
Meal powder .........

Sulphur o
Nitre «oooviviiiiiiniiienininninen, ;

Sulphuret of Antimony........ i ‘ o
Sulphuret of Arsenic, - \
Minium, or Red Lead ......... L
Nitrate of Lead

SUGAR BLUES FOR STARS AND LANCES.

Numbel; ceerareneseseastasanane

Sugar ........ teesennieenieans

Sulphuret of Copper.........

Stearine .......ccceeeieniennnene - i
Oxychloride of Copper...... 1 1
Sal Ammoniac ............. ‘
Copper-filings................
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No substance combines better whh salts of
copper, than sugar. Sugar, put into the bowl
of a tobacco pipe, and placed in the fire,
burns fiercely, and is converted into caramel.
This, poured on to a plate, slightly smeared
with butter, to prevent its sticking, hardens
on cooling; and is used for colouring brandy,
vinegar, gravy, porter, coffee, &c. Stearine
must be scraped very fine from a composite
candle.

BLUE STARS AND LANCES WITHOUT SUGAR.

Number ...... ‘ 20:11

Sulphuret
pper ...
Shellac ......

Oxfchlo
of Copper..
Dextrine ......
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CRIMSON AND SCARLET STARS AND LANCES.

Number ..

Chlorate
Potash..

Nitrate
Strontian

Sulphur
washed...

Charcoal,
fine ......

Loaf Sugar.
Carbona

It is impossible to powder shellac suffi-
ciently fine, by hand ; and, twenty years avo,
it could not be procured. About that time
the drug-grinders, finding a demand for it,
submitted it to thé action of the stamping
mills, (mechanical pestle and mortar), and
now it can be obtained at most shops.
Chertier mixed it with salt; melted the two
together; powdered the mixture ; and washed

o
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out the salt. Such process is needless now.
It is useless, unless as fine as wheaten flour.
Page, of 47, Blackfriars Road ; and Chubb, of
29, Old Street, St. Lukes, London, supply it.

If powdered nitrate of barytes, and shellac
crushed by being hammered in a bag, are

GREEN OR EMERALD STARS AND LANCES.

Chlorate |
Potash..... 8132

Nitrate o !
Barytes .. 8108

Chlorate ]
Barytes ... i

Sulphur
washed ...

Charcoal,
fine .........

Sulphuret
Antimony..

Calomel .....
Shellac ......

Vegetable
black ......

Loaf Sugar...
Salammoniac® - - - - - - - -
Orpiment, or ' | :

Realgar ...! e e T N I
Sulphuret of ‘ } ‘ ‘

Copper ... - - ' -
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mixed together, and melted in a pipkin, over
the fire, the mixture, when cold, may be re-
duced to a powder in an iron mortar, with
patience. Take Number 6. Weigh out 21
parts nitrate of barytes, and 2 parts of coarsely
powdered lac; melt them together; when
cold, powder them; and add the other sub-
stances in proper proportion. Shellac may
be melted with nitrate of strontian, in the
same way.

DEEP AND PALE YELLOW STARS
AND LANCES.

Number .......ccoovveenne

Chlorate of Potash ...

- Oxalate of Soda ......
Bicarbonate of Soda ..
Nitrate of Strontian ..
Carbonate of .
Nitrate of Barytes.... E R
Sulphur, washed ...... - -
Shellac .....ce. vevineen. ‘ 4' 1 -

Orpiment, or Realgar. o
Sugar .cooviienieninnnnnns - -13
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MAUVE AND LILAC STARS AND LANCES.

Number ......cooovvinne | v 2 5 9 l

. Chlorate of Potash ... -28||7 o 12!

Calomel .........ccuuneen 12 - - 12 — |
s -
16

Shellac ... o coveverenn| 4l - -

Nitrate of Stronuan 4' 4':5‘! ;
Sulphuret of (,oppcr.. 2 720

" Stearine ........oovieie '
Sulphur, washed ...... -
Chloride of Lead ......
Nitrate of Lead ........| | - — 10 ~12 1 -
Oxychloride of Copper| - - 812 - - -
Salammoniac  ......... R
Vegetable black......... —l S
Nitre ......ccooiiininnin -
' Carbonate of Strontian| -
' Orpiment, or Realgar.| - - -

I Y
N

7351 - - 2

[V W |
-

Number ................. 8 groinrz,
Chlorate of Potash ... 6 26 30/96/24
Nitrate of Strontian... 1] - —J2q] -
Sulphur, washed ..... ‘ 3 :3 - 2!
Calomel ............... 220 848 8
Sulphuret of Copper... |' 312 1| — |
Shellac ...... ........... ! - 4 - 1
Vegetable black ...... - - ! —: -7
Black Oxide of Copper - o=
Carbonate of Slronlnn S - 4‘12' - -
Sugar ...l Tt 7 REL N
Oxychloride of Cop},cr - I »! . —f —i -l - 4
Stearmc .................. - —: ek




THE PYROTECHNIST'S TREASURY. 197

MAGNESIUM COLOURS FOR STARS AND
ASTEROIDS.

g
Colours. g
8,

Blue,
White.

Yellow,

Green.

Scarlet.

Nitrate of Strontian ...
Chlorate of Barytes ...
Oxychloride of Copper, -
Oxalate of Soda ...... -
Sulphuret of Antimony’
Chlorate of Potash ...

. Nitre ..ocoevvnienininnnns

SLOW FIRES, TO BE HEAPED UPON A TILE
IN SHAPE OF A CONE, AND LIT AT TOP.

Colours. Red. Greer  Purple.

Nitrate of Strontian ...
Nitrate of Barytes......
Oxalate of Soda ......
Sulphuret of Copper ...
Chlorate of Barytes
Chlorate of Potash ...
Charcoal, fine ........
Calomel ..................

Shellac ..................
Vegetable black.........
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INDEX.

Air Balloons, 165.

Air Balls, 124.

Alum, 13.

Articles, to Mix, 8.

Asteroid, or Parachute Rockets,

131
Balloons, Fire or Montgolfier,
159.
’ Gas, 165.

" Screw-propelled, 8o.
Blow-pipe Experiment, 176.
Blue Lights, 111.

Bottles, to Clean, 7.
Bottomless Pillboxes, §7.
Brass, to Lacquer, 4.
Bursting Powder, 45.
Caprice Wheels, 139.
Carriage Bolts, 165.
Cascade, 142.
Cases, to Tie on Wheels, 136.
Cast Iron Borings, to Preserve,
116,

Charcoal, 46, 49.
Chenille, 132.
Chequer Piece, 141.
Chertier’s Copper, 14.
Chinese Fliers, 83.

. Trees, 69.

Chondrometer, 158.
Chopped Stars, 54.
Clay, 15.
Coffee Mill, 52.
Coke, 48.
Coloured Gerbes, 70.
’y Lances, to Prime, 177.
Comect, 148. )
Compositions required, 44, 68. |

Concluding Remarks, 173.
Crackers, 98.

Cracks in Wooden Bowls, 23.
Crochet Cotton, 29.

Cup Hook, 167.

Cut Stars, 54.

Darmning Cotton, 29.

Devices for Lanc:-work, 118§.
Devil-among-the-Tailors, 146.
Dextrine Solution, 11.
Distillation, 173.

Distress Rockets, 171.

Drop Piece, 150.

Dry Pill-box Stars, 54.
Enveloped Stars, 58.

Faraday’s Example, 183.

Fire from Wheel to Fixed, 149.
Five-pointed Star, 83.

Fixed Cases, 66."

Flat Weights, to Make, 165.
Flax, 5.

Flower Pots, 72.

Flying Dutchman, 8o.
Frames, 97.

French Nails, 97.

Frying Pan, 8.

Funnel, to Make, 86.

Furilona Wheel, 139.

Fuses, 185.

- Galileo’s Discovery, 138.

Garden Sieves, 49.

Gauge, 2.

Gerbes, 609.

Girandole of Rockets, 153,
¢inld Rains, 107.

G ads-weighing Machine, 158.
Guores, to Cut, 161,
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Grinding Mill, to Imitate, 152,
Gum Bottle, 12,
»» Brushes, 12.
55 Solution, 11.
» Strips, 114.
Gum-resins, 175.
Gums, 174.
Gunpowder, 18.
Hemp, 5.
Hitch, to Make, 36.
Horizontal Wheel, 140.
’s Changed to Vertical,
140.
Jack-in-the-Box, 145.
Knitting Cotton, 29.
Lac Solution, 9.
Lamp Black, 73.
v »» andLinseed Oil, 73.
»» Cotton, 25.
Lances, 112.
» to Time, 138,
Leader Pipes, 102, 103.
Leather Bag, 18,
Line, or Telegraph Rocket, 146.
List of Prices, 172.
Litmus Paper, §1.
Log-line, 158,
Magnet, 181.
Mallets, 6, 39.
Maroons, or Imitative Cannon,
105.
» Salute, to Fire, 107.
Mealpowder, 18.
Mines, 143.
Mortars, 122,
Nest of Shells, 131.
Nitrate of Strontian, to Dry, 8.
. Potash, or Nitre, 4€.
Oil Flasks, 124.
Oils, Fixed, 175.
,» Volatile, 175,

Oxalate of Soda, 51.
Oxychloride of Copper, 176.
Paper Weights, 165.
Parachute, 131.
Paste, 13.
» Pot, 13.
Pattern Gore, 160.
Peacock’s Plumes, 108,
Pearl Streamer, 111.
Pendulum, Invention of, 138.
Pigeon, or Fiery Pheenix, 146.
i House, l4»8-
Pins for Lustres, 72.
Pinwheels, 91.
Pipes, to Join, 102.
Plait Mill, 99.
Plaster of Paris, 1§, 22.
Pocket Scissors, 105.
Porcelain, 48,
Portfire, 73.
,s  Holder, 154.
Prince of Wales’ Feathers, 112,
Pyramidical Piece, 142.
Quickmatch, to Make—
”» Usual Method, 24.
»s MyNewMethod, 26.
”» Box, 31.
” to Test, 30.
Quill Scoop, 23.
Rainbow Wheel, 138.
Rayonant Star Piece, 141.
Resins, 174.
Revolving Globe, 143.

Rocket, 32.
s Drifts, 38.
s  Guide, 170.
»»  Heads, 59.
»» Moulds, 63,

»  Proportions, 33, 34.
»»  Spindles, 37.
»  Stars, 53.
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Rocket Sticks, 62.
” to Fil't, 45.
Rolling Board, 1.
Roman Candle, 1.
”» » Bouquets, 1§2.
Sancissons, 109.
Saxons, 81.
Scales, 155.
Scoops, 15, 23.
Screw Eye, 167.
s Hook, 167.
” Ring! 167'
,» in Brickwork, 23.
Scroll Wheel, 141.
Serpents, 9o.
Seven-lance Star, 179.
Shell Fuses, 73.
Shells, Cylindrical, 125.
,» Spherical, 117.
,» Spheroidal, 124.
Sicves, 47, 49.
Silver Rains, 107.
Slate Slab, 4.
Slot Tube, 170.
Slow Match, 24.
Soap Boxes, 49.
Solder, How to, 86.
Spindles for Wheels, 165.
Spiral Wheel, 142.
Spur Fire, 73.
Squibs, 84.
Star Candles, 111.
Stars, to Damp, 7.

Starting Fire, 21.

Stearine Solution, 10.

Steel Filings, to Preserve, 116.
»» Fliers, for Sportsmen, 80
s»» Pen Scoop, 23.

Steelyard Scales, 155.

Sublimation, 173.

Sulphate of Copper, 14.

Sulphaur, to Wash, so.

Sulphuret of Copper, §52.

Sulphuric Acid, 14

Tape Quickmatch, 29.

»s Slowmatch, 24.

Touch Paper, 23.

Tourbillions, 73.

Triangular Wheels, 135.

True Lover's Knot, 142.

Turning Sun, 141.

Vegetable Black, 73.

Vertical Wheels, 137. .

Vials for Measures, 13.

Wasp Light, 178,

‘Water Measure, 12,

‘Wax Solution, 0.

‘Weight of Cast Iron Spheres, 65.

s  Leaden . 65.
» ‘Water, 12.
s for Quickmatch, 27,177.

Wheel Cases, 66. -

‘Windmill Piece, 149.

‘Winged Rockets, 168.

Wire, to render inelastic, 71.

Zinc Pot, 13.

"J. UGDEN AND CO., PRINTERS, 172, 6T. JOHN STREET, E.C.
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ON BOOKS AND BOOK.BUYERS.
By Jomn RuskiN, LL.D.

¢ I say we have despised literature ; what do we, as a matiom, care
about books? How muck do you think we spend allogether om our
libraries, public or private, as compared with what we spend om our
korses? If a man spends lavishly on hkis library, you call Rim mad
—a bibliomaniac. But you never call one a horse-maniac, though mesn
ruin themselves day by their horses, and you do not hear of people
yuining themselves by their books. Or, to go lower still, how muck do
you think the contents of the book-shelves of the United Kingdom, public
and private, would fetch, as compared with the comients of its wine
cellars ?  What position would its expenditure on literature take as com-
pared with its expenditure on luxurious eating? We talk of food for
the mind, as of food for the body : now, a good book contains suck
inexhaustible : it is provision for life, and for the best part of us ; yet
how long most If:aple would look at the best book before they would give
the price of a large turbot for it! Though there have been men who
have pinched their stomacks and bared their backs to buy a book, whose
libraries were cheaper to them, I think, in the end, than most men's
dinners ave. We are few of us put to suck a trial, and more the pity ;
Jor, indeed, a precious thing is all the more precious to ’ZJ/ it kas been
won by work or economy ; and if public libraries were half as costly as
public dinners, or books cost the tenth part of what bracelets do, evenm
foolish men and women might sometimes suspect there was good in read-
ing as well as in munching and sparkling ; whereas the very cheapness
of literature is making even wiser people forget that if a book is worth
reading it ts worth buying.”—SESAME AND LILIES; OR, KING's
TREASURES.




CHATTO & WINDUS'S
LrsT oF BOOKXS.
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Square 8vo, cloth, extra gilt, gilt edges, with Coloured Frontispiece
and numerous Illustrations, 10s. 64.

The Art of Beauty.

By Mrs. H. R. Hawgrs, Author of * Chaucer for Children.”
With nearly One Hundred Illustrations by the Author.

““ A most intevesting book, full of valuable hints and suggestions. « . o+ . If
young ladies wonld but lend their ears for a little to Mys. Haweis, we are guite
sure that it wonld vesult in their bﬂlf at once more tasteful, more hagy, and more
healthy than they now often are, with their false hair, high heels, tight c , and
ever so much else of the same sort.”—NONCONFORMIST.

Crown 4to, containing 24 Plates beautifully printed in Colours, with
descriptive Text, cloth extra, gilt, 6s. ; illustrated boards, 3s. 64.

AEsop’s Fables

Translated into Human Nature. By C. H. BENNETT.

“ For and frolic the new version of Asop’s Fables must beay away the
palm. Thers aye plenty of gyown-up childyem who like to be amused ; and if this
new version of old stories does mot amuse them they must be very dull indeed,
and theiy situation one much to be commiserated.”—MORNING PosT.

Crown 8vo, cloth extra, with 639 Illustrations, 7s. 64., a New Edition
uniform with ‘¢ The Englishman’s House ”’) of

A Handbook of Avckitectural Styles.

Translated from the German of A. ROSENGARTEN by W.
COLLETT-SANDARS, With 639 Illustrations.
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Crowa 8vo, Coloured Froutispiece and Illustrations, cloth gilt, 7s. 64.

A HtSfOfy 0 Adw g
Anecdotes, Curious

Spadnun. Bngnphhl Notes of Successful Advertisers.

o et . R
Asve Aeve to vecommend

. . #m%qa,dwmhﬂ,m

ting all in turn by > cowic, vogwish, or At vascally.

' is full J.-.. jmtkﬁrdmnothhn." THENAUM.

Qv'l&o, with Portrait and Facsimile, cloth extra, 7s. 64,
Artemus Ward’'s Works :

The Worcks of CHARLES FARRER BROWNE, better known as
ARTEMUS \\'Axn. With Portrait, facsimile of Handwriting, &c.
* The author combines the powers of  ewith tbm Albert Smith.
The salt is rubied in with a native Aand—one 't of tickling.”—
SaTURDAY REvisw.

Small 4to, green and gold, 6s. 64.; gilt edges, 7s. 64.
As Pretty as Seven,
and other Popular German Stories. Collected by Lupwic

BecHSTEIN. With Additional Tales by the Brothers Grimu,
and 100 Illustrations by RICHTER.

Crown 8vo, cloth extra, 7s. 64.

A Handbook of London Bankers ;

With some Account of their Predecessors, the Early Goldsnnths
together with Lists of Bankers, from 1677 to 1876. By F. G.
HirLToN PRICE

Crown 8vo, cloth extra, 9s.

Bardsley’'s Our English Surnames :
Their Sources and Significations. By CHARLES WARERING
BArDsLxy, M.A. Second Edition, revised throughout, con.
siderably enlarged, and partially rewritten,

“ My. Mkyiuﬁct%ll]cmylkdﬂc iginal mediaval documents and
works from which the origin and de 7 can alone be satis-
JSactorily traced. He Aas furnished a valuable contvibution to the litevature
surnames, and we hope to kear more of kim in this field ’—Tiuzs.

Demy 8vo o, cloth _extra, with Illustrations, 18s.

Baker’s Clouds 1 the East:

Travels and Adventures on the Perso-Turkoman Frontier. By
VALENTINE BAKER. With Maps and Illustrations, coloured
and plain, from Original Sketches. Second Edition, revised and

corrected.
“* A man who not only thinks for himself, but who has risked his life in order to
win information. . . . A most graphic amx’ lively narrative of travels and adven-

tures whick have nothi g of the iplace about them.”—LEEDS MERCURY,
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Demy 8vo, illustrated, uniform in size for binding.

Henry Blackburn’s Art Handbooks :

Academy Notes, 1875.
With Forty Illustrations. 1Is.

Academy Notes, 1876.
With One Hundred and Seven Illustrations. 1s.

Academy Notes, 1877.
With One Hundred and Forty-three Illustrations. 1s.

Academy Notes, 1878.
With One Hundred and Fifty Illustrations. 1Is.

Grosvenor Notes, 1878.
With Sixty-eight Illustrations. 1Is. [See end of this list.
Dudley Notes, 1878.
(The Water-colour Exhibition.) With Sixty-four Illusts., Is.
Pictures at Soutl Kensington.
(The Raphael Cartoons, Sheepshanks Collection, &c.) With
Seventy Illustrations. 1Is.
The English Pictures at the National Gallery.
‘With One Hundred and Fourteen Illustrations. 1s.
The Old Masters at the National Gallery.
With One Hundred and Thirty Illustrations. 1s. 6d.
*,* The two last form a complete Catalogue to the National Gallery,
and may be bad bound in one volume, cloth, 3s.
Other parts in preparation.

Y Our Bank of Elegance notes are not in high credit. But our Bank of Arts
siotes ought to be, wwhen the bank is HENRY BLACKBURN'S & Co., and the notesare
his Grosvenor Gallery Notes, and his Academy thes Jor 1878.  Never were more
unmistakable cases of *“ value received,” than theirs who purchase these two won-
derful shitlingsworths—the best aids to memory, for the collections they relate to,
that have ever been produced. The Illustrations, excellent records of the pictures,
in many cases from sketches by the painters, are jull of spirit, and, for their scale,
wonderfully effective ; the remarks lerse, and to the point. After Punch’s Own
Guide bo the Acadeiny, and the Grosvenor, the best, he has no hesitation in saying,
are Mr. Blackburi's”’—PuNncH, June 7, 1878.

UNIFORM WITH “ACADEMY NOTES.”

The Royal Scottish Academy Notes, 1878.
Containing One Hundred and Seventeen Illustrations of the
Chief Works, from Drawings by the Artists. Edited by
GEORGE R. HALKETT. Is.

Notes to the Seventeentle Exhibition of the Glasgow

Institute of the Fine Arts, 1878. Containing 95 Illustrations,
chiefly from Drawings by the Artists. Edited by GEORGE R.

HALKETT. 1s.
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Folio, half-bound boards, India proofs, 21s.

Blake (IWilliam).

Etchings from his Works. By WiLLiAM BELL Scorr. With
descriptive Text.
 The hest side of Blake's work is given here, and malkes a really attractive
cvlume, whick all cam emjoy . . . The etching is of the best kind, more refined
amd dediiate than the original work."—SATURDAY REVIEW,

Crown 8vo, cloth extra, gilt, with Illustrations, 7s. 64.

Boccaccio’s Decameron ;
or, Ten Days’ Entertainment. Translated into English, with an
Introduction by THoMAs WRIGHT, Esq., M.A., F.S.A. With
Portrait, and STOTHARD's beautiful Copperplates.

Price pne Shilling Mou.nhly, with Four Illustrations.
Belgravia Magazine.

That the purpose with which “ BELGRAVIA™ was oviginated has been
Sulfilled, is shown by the popularity that has attended it simce sts Jirst appear-
ance. Aiming, as may be inferved from its mame, at supplying the most
vefined and cultivated section of Londom society with intellectual pabulum sxited
10 5ts veguirements, it sprang at omce into ic favour, and Ras since vemained
one of the most extensively read and widely civemlated of peviodicals. In Bdassing
into new hands it has experienced mo structural change or modification. Ix-
creased energy and increased capital have been loyed in elevating it to the
Aighest standard of excellence, but all the features that had wom public apprecia-
tiom have been retained, and the Magasine still seeks sts principal s i, the
Aomes of Belgravia. As the means through whick the writer most md’f'l;':-udm
the heart of the gemeral public, and in consequence as the most important of aids
in the establishment of morals and the formation of character, fiction still vemains
a principal feature in the Magasine. Two Sevial Stories accordingly yu through
§ts pages; mf/lemmlrd by short Stories, Novelettes, and marvative or dramatic
Shketches : wiulst Essays, Social, Biographical, and Humorous ; Scientific Dis-
coveries brought to the level of ﬁlular comprehension, and treated with a light
touch ; Poetry, of the highest character ; and records of Adventure and Travel,
form the remaining portion of the comtents. Especial care is mow bestowed
?«m the sllustrations, of wb.x'clt no fewer than four appear im eack mumber.
ond the design of illustrating the article they accompany, these aim at main-
tatning a position as works of art, both as regards drawing and engraving-
In_short, whatever claims the Magazine before possessed to favour have now been
enkanced, and the Publishers can but leave the result to a public that has seldom
JSailed to appreciate all carnest, persistent, and well-divected efforts for its asmuse-
ment and benefi?.

** The THIRTY-FIFTIH Volume of BELGRAVIA, elegantly
boun:d in crimson cloth, full (it side and tack, silt edges, price 75, 6d.,
is now ready,—Llandsome Cascs for binding the wolume can be had at 2s.
eack.

TuirD EDITION, crown 8vo, cloth cxtra, gilt, 6s,

Boudorry Ballads .

Vers de Sociét¢. By J. AsHBY-STERRY.
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Imperial 4to, cloth extra, gilt and gilt edges, price 21s. per volume,

Beautiful Pictuves by British Artists ;

A Gathering of Favourites from our Picture Galleries. In 2 Series.

The FIRsT SERIES including Examples by WILKIE, CON-
STABLE, TURNER, MULREADY, LANDSEER, MACLISE,  E. M.
WARD, FRITH, Sir JOHN GILBERT, LESLIE, ANSDELL, MARCUS
STONE, Sir NoEL PATON, FAED, EYRE CROWE, GAVIN O’NEIL,
and MADOX BROWN,

The SECOND SERIES containing Pictures by ARMYTAGE, FAED,
GoopALL, HEMSLEY, HORSLEY, MARKS, NICHOLLS, Sir NOEL
PATON, PICKERSGILL, G. SMITH, MARCUS STONE, SOLOMON,
STRAIGHT, E. M. WARD, and WARREN,

All engraved on Steel in the highest style of Art. Edited, with
Notices of the Artists, by SYDNEY ARMYTAGE, M. A,

¢ This book is well got up, and good engravings by Feens, Lumb Stocks, and

atlx'fr:, bring back to us pictures of Royal Academy Exhibitions of past years.”
—Times.

Crown 8vo, with Photographic Portrait, cloth extra, gs.

Blanchard’s (Laman) Poems.

Now first Collected. Edited, with a Life of the Author by
BLANCHARD JERROLD.

Crown 8vo, cloth extra, 7s. 6d.

Bret Harte’s Select Works,

in Prose and Poetry. With Introductory Essay by J. M. BEL-
LEW, Portrait of the Author, and 50 Illustrations.

“ Not many montks before my friend’s death, ke had sent me two sketches of
a young American writer (Bret Harte), far away in California (* The Out-
casts of Poker Flat, and another), in which he had found such subtle styokes
of character as he had not anywhere else in late years discovered ; the manner
vesembling himself, but the matier fresk {0 a degree that had surprised him ;
the painting in all respects masterly, and the wild rude thing painted a guite
wonderful reality. I hkave varely known him more honestly moved."—FORSTER’S
Lire oF DICKENS

Crown 8vo, cloth extra, gilt, 7s. 6d.

Brand’s Observations on Populay Anti-
quities, chiefly Illustrating the Origin of our Vulgar Customs,
Ceremonies, and Superstitions, ~ With the Additions of Sir
HEeNRY ELLIS. An entirely New and Revised Edition, with fine
full-page Illustrations.

Small crown 8vo, cloth extra, gilt, with full-page Portraits, 4s. 6d.

Brewster’s (Str David) Martyrs of

Science,



With Life by G. B. BUCKSTONE, and Frontispiece by HOGARTH.
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Demy 4to, cloth extra, gilt edges, 31s. 64.

Canova’s Works in Sculpture and Model-
ling. 150 Plates, exquisitely engraved in Outline by MosEs, and
printed on an India tint. =~ With Descriptions by the Countess
ALBRIZZ1, a Biographical Memoir by CICOGNARA, and Por-
trait by WORTHINGTON.

 The fertslity of this master’s yesources is amaszing, and the manual labowr
expended on his works would have worn out many an ordinary workman. The
outline engravings are finely executed. The descriptive notes are discriminating,
and in the main exact.”—SPECTATOR.
NEW VOLUME OF HUNTING SKETCHES.
Oblong 4to, half-bound boards, 21s.

Canters in Crampshire.

By G. Bowers. 1. Gallops from Gorseborough. II. Scrambles

with Scratch Packs. IIL. Studies with Stag Hounds. -

““ The fruit of the observation of an artist who has an eye for character,
a scnse of humour, and a firm and ready hand in delineating characteristic
details, . . . . Altogether, this is a very pleasant 'wlumt%r the tables of
country gentlemen, or of those town gentlemen who, like My. Black's hero and
;tqerm'ue, divide their time between ** Green Pastures and Piccadilly.””—DAiLy

EWS.

“An amusing volume of skeiches and adventures in the hunting-fleld,
drawn with great spirit, a keem sense of humour and fun, and so & of
observation.”’—SPECTATOR.

Two Vols. imperial 8vo, cloth extra, gilt, the Plates beautifully

inted in Colours, £3 3.

Catlin’s Tllustrations of the Manners,

Customs, and Condition of the North American Indians: the re-
sult of Eight Years of Travel and Adventure among the Wildest
and most Remarkable Tribes now existing.  Containing 360
Coloured Engravings from the Author’s original Paintings.

Small 4to, cloth gilt, with Coloured Illustrations, 10s. 64.

Chaucer jfor Children :

A Golden Key. By Mrs. H. R. Haweis. With Eight Coloured
Pictures and numerous Woodcuts by the Author.
8¢ Jt must not only take a high place among the Christmas and New Year books
of this season, but is also of permanent value as an introduction to the study or
Chaucer, whose works, in selections of some kind or other, are now text-books sn
every school that aspirves to give sound snstruction sn English.”—AcADEMY.

Crown 8vo, cloth gilt, Two very thick Volumes, 7s. 64. each.

Crutkshank’s Comic Almanack.

Complete in Two SERIES : The FIrsT from 1835 to 1843 ; the
SECOND from 1844 to 1853. A Gathering of the BEst HUMOUR
of THACKERAY, HooD, MAYHEW, ALBERT SMITH, A’BECK-
ETT, ROBERT BrOUGH, &c. With 2000 Woodcuts and Stee¥
Engravings by CRUIKSHANK, HINE, LANDELIS, &c.




OF THE COSTUMES OF EUROPE, arvanged Chronologically.
Demy 8vo, half-bound morocco, 21s.

Dibdin’s Bitbliomania ;

or, Book-Madness : A Bibliographical Romance. With numerous
Illustrations. A New Edition, with a Supplement, including a
Key to the Assumed Characters in the Drama.
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Parts 1. to XIL now ready, 21s. each.

Cussans’ History of Hertfordshire.

By JoHN E. CussANs. Illustrated with full-page Plates on Copper
and Stone, and a profusion of small Woodcuts.

“ My. Cussans has, from sources not accessible to Clutterbuck, made most
valuable additions to the manorial history of the county from the earliest period
downwards, cleared up many doubtful points, and given original details con-
cerning various subjects untouched or imperfectly treated by that writer.  The
pca’xﬂﬂ'n: seem to have been constructedwith great care, and are a valuable addition
2o the gemealogical history of the county. Mpy. Cussans apﬁem to kove done
his work conscientionsly, and to havespared neither time, ', HOY expense to
rnzder his vol, worthy of ranking in the highest class of County Histories.”
—ACADEMY.

Demy 8vo, cloth extra, 12s. 6d.

Doran's Memories of our Great Towns.

‘With Anecdotic Gleanings concerning their Worthies and their
. Oddities. By Dr. JouN DoRAN, F.S. A,
¢ Lively and conversational ; *brimful, as the introductory notice in the
volume describes them, "qijktmmt chatly interest and antiguarian lore.”

The volume will be fou useful to ordingr:y visitors to the towns includea

within its range. . . . Many of the ined in this pl ¢ col-
lection have not, so far as we know, been published elsewhere.””—SATURDAY
Review.

SECOND EDITION, demy 8vo, cloth gilt, with Illustrations, 18s.

Dunraven’s The Great Divide :

A Narrative of Travels in the Upper Yellowstone in the Summer
of 1874. Bythe EARL of DUNRAVEN. With Mapsand numerous
striking full-page Illustrations by VALENTINE W. BROMLEY.

U There kas not for along time appeared a better book of travel than Lord
Dunraven's * The Great Divide." . . . The book is full of clever observation,
and both narrative and illustrations ave thoroughly good.” —ATHENEUM,

Demy 8vo, cloth extra, with Illustrations, 24s.

Dodge’s (Colonel) The Hunting Grounds

of the Great West: A Description of the Plains, Game, and
Indians of the Great North American Desert. By RICHARD
IRVING DODGE, Lieutenant-Colonel of the United States Army.
With an Introduction by WILLIAM BLACKMORE; Map, and
numerous Illustrations drawn by ERNEST GRISET.

¢ This magnificent volume is one of the most able and most interesting works
which has ever proceeded from an American pen, while its freshness is equal to
that of any similar book. Colonel Dodge has chosen a subject of whick ke is
master, and treated it with a fulness that leaves nothing more to be desired, and
in_a style whick is charming egually for its picturesqueness and its purity.”
— N ANCONFORMIST.

Crown 8vo, cloth extra, gilt, with Illustrations, 6s.

Emanuel On Diamonds and Precious
Stones : their History, Value, and Properties ; with Simple Tests for
ascertaining their Reality. By HARRY EMANUEL, F.R.G.S.
With numerous Illustrations, Tinted and Plain,
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Folio, cloth extra, £1 11s. 6.

Examples of Contemporary Art.

Etchings from Repre:entative Works by living English and
Foreign Artists. Edited, with Critical Notes, by J. Comyns
CARR.
“It would not be easy to meet with a more sumpluous. and at the same
time a more tasteful and instructive drawing-room book.”—NONCONFORMIST,
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Crown 8vo, cloth extra, with Illustrations, 6s.
Fairholt’s Tobacco :

Its History and Associations ; with an Account of the Plant and

its Manufacture, and its Modes of Use in all Ages and Countries.

By F. W, FairnoLrt, F.S.A. A New Edition, with Coloured
Frontispiece and upwards of 100 Illustrations by the Author.

*“ A very pleasant and snstyuctive history of tob and its iations, which

we covdially recommend alike to the votaries and to the enemies of the much-

maligned but certainly not meglected weed. . . . Full of intevest and in-
Jormation.”—DAiLy News,

Crown 8vo, cloth extra, with Illustrations, 7s. 64.
Finger-Ring Love :
Historical, Legendary, and Anecdotal.—Earliest Notices; Supersti-
tions ; Ring Investiture, Secular and Ecclesiastical ; Betrothal and
Wedding Rings; Ring-tokens; Memorial and Mortuary Rings ;
Posy-Rings; Customs and Incidents in Connection with Rings;
Remarkable Rings, &. By WiLLIAM JoNEs, F.S.A. With Hun-
dreds of Illustrations of Curious Rings of all Ages and Countries.
“ Enters fully into the whole subject, and gives an amount of information
and general reading in rz":rmu thereto whick is of very Righ intevest. The
book 15 not only a sort of history of finger-rings, but is a collection of anecdotes
% comnection with them. . . . ‘he volume is admirably illustyated, and
altogethev affords an ¢ of ¢t and information whick is not other-
wise easily accessible.””—SCOTSMAN.
“ One of those gossiping books whick are as full of amusement as of instruc-
tion.”—ATHENEUM.
THE RUSKIN GRIMM.—Square crown 8vo, cloth extra, 6s. 64.;
gilt edges, 7s. 6d.

German Popular Stories.

Collected by the Brothers GRIMM, and Translated by EDGAR
TAvLOR., Edited, with an Introduction, by JoHN RUSKIN,
With 22 Illustrations after the inimitable designs of GEORGE
CRUIKSHANK. Both Series Complete.

* The illustrations of thisvolume . . . . ave of guite stevling and admivable
art, of a class precisely parallel im elevation to the character g/flu tales whick
they sllustrate ; and the original etchings, as I kave before said sn the Appendix to
my * Elesnents of Drawing,’ were unrivalled in masterfulness of touck since Rem-
brandt (in some gualities of delineation, unvivalled even by him). . . . Tomanke
somewhat enlarged copies of them, looking at them through a magnifying glass,
and never putting two lines where Cruikshank has put only ome, wonld be an exer-
cise in decision and severe drawing whick would leave afterwards little to be learnt
in schools.”"—Extract from Intvoduction by JoHN Ruskin.

One Vol. crown 8vo, cloth extra, gs.

Gilbert’s (W. S.) Original Plays :
“A Wicked World,” ¢ Charity,” ‘The Palace of Truth,”
¢ Pygmalion,” ¢ Trial by Jury,” &c.

“ His workmanship is in ifs wa; fect ; it is very sound, very evem, very
well sustained, and excellently baw throughout.”” —OBSERVER. ’




h

e 4VOW Teaay, snc v vsisiic JUT JANUAKY §0 JUNL, 1070, Cioin extra,

price8s.6d. ; and Cases for binding, price 2s. eack.

Demy 4to, cloth extra, with Illustrations, 31s.64.

Gillvay the Caricaturist :
The Story of his Life and Times, with Anecdotal Descriptions of
his Engravings. Edited by THoMAs WRIGHT, Esq., M.A., F.S.A.
With 83 full-page Plates, and numerous Wood Engravings.
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Crown 8vo, cloth gilt and gilt edges, 7. 64.
The Golden Treasury of Thought :

AN ENCYCLOPZEDIA OF QUOTATIONS from Writers of all Times
and Countries, Selected and Edited by THEODORE TAYLOR.

Square 16mo (Tauchnitz size), cloth extra, 2s. per volume

The Golden Library:

Bayard Taylor's Diver-
sions of the Bcho Club.

The Book of Clerical Anec-
doles.

Byron’s Don Fuan.

Carlyle (Thomas) on the
Choice of Books. With a Me-
moir, 1. 6d.

Eimerson’s Letters and
Social Aims.

Godwin's( William)Lives
of the Necromancers.

Holmes’s Autocrat of the
Breakfast Table. With an In-
troduction by G. A. SALA.

Holmes’s Professor at the
Breakfast Table.

Hood’s Whims and Oddi-
ties, Complete, With all the
original Illustrations.

Irving's ( Washington)
Tales of @ Traveller.

Irving’s ( Washkington)
Tales of the Alkambra.

Fesse's (Edward) Scenes
and Occupations of Country Life.

Lamb’s Essays of Elia.
Both Series Completein One Vol.

Leigh Hunt's Essays : A
Tale for a Chimney Corner, and

other Pieces. With Portrait, and
Introduction by EDMUND OLLIER

Mallory’s (Str Thomas)
Mort d' Arthur : The Stories of
King Arthur and of the Knights
of the Round Table. Edited by
B. MONTGOMERIE RANKING.

Pascal’s Provincial Let-
ters. A New Translation, with
Historical Introduction and
{Iﬁfﬁ, by T. M‘Crie, D.D.,

Pope’s Complete Poetical
Works.

Rockefoucauld’s Maxims
and Moral Reflections. With
Notes, and an Introductory
Essay by SAINTE-BEUVE.

St. Pierre's Paul and
Virginia, and the Indian Cot-
tage. Edited, with Life, by the
Rev. E, CLARKE.

Shelley’s Early Poems
and Queen Mab, with Essay by
LEIGH HUNT,

Shelley's Later Poems:
Laon and Cythna, &c.

Skelley’'s Posthumous
Poems, the Shelley Papers, &c.

Shkelley’s Prose Works,
including A Refutation of Deism,
Zastrozzi, St. Irvyne, &c.

Whkite's Natural History
of Selborne, Edited, with addi-

tions, by THOMAS BROWN,
F.L.S.

‘¢ A series of excellently fn'ﬁtcd and carefully annotated volumes, Randy in sise,
and altogether attract; LER
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Small 8vo, cloth gilt, 6,

Gosse's King Erik :
A'l‘ngady By Emumn W. Gosse. Vignette by W. B. ScorT.
“We Aave d an book Seyond a first.
Its mevits are solid Mdambd m"—ACAmv.
Small 8vo, cloth gilt, ss.

Gosse's On Viol and Flute.

Second Edition. With a Vignette by W. B. ScorT.

Half-bound, paper boards, 21s.; or elegantly half-bound crimson
morocco, gilt, 25s.

The Graphsc Portfolio.

Fifty Engravings from ‘‘ The Graphic,” most carefull ted on
the finest plate paper (18in. by 1§ m.)fromtheOngunl’ P vings,
The Drawings are by S. L. FILDES, HELEN PATERSON, HUBERT
HerkoMER, SYDNEY HALL, E. J GREGORY, G. D. LxsLx,
W. SuaLL, G. Du MAURIER, Sir JOHN GILBERT, G. J. PIN-
WELL, CHARLES GREEN, G. Duranp, M. E. EDWARDs, A. B.
HoucHTOoN, H. S. MaArks, F. W. LawsoN, H. WEIGALL,
and others,
*Contains some of the choicest speci Sothk o ing and woed. exgvaving.
glmndh n Jcla{tnnd u'[ram, and m‘m{d with rare delicacy.”"—DaiLy
EWS.

Demy 8vo, cloth extra, with Illustrations, 21s.

Greeks and Romans (The Life of the),

Described from Antique monuments. By ERNST GUHL and
W. KoNER. Translated from the Third German Edition, and
Edited by Dr. F. HUEFFER. With 545 Illustrations.

Crown 8vo, cloth extra, gilt, with Illustrations, 7s. 6d.

Greenwood’s Low-Life Deeps :

An Account of the Strange Fish to be found there ; includi

‘“The Man and Dog Fight,” with much additional and con-
firmatory evidence ; ‘‘ With a Tally-Man,” “A Fallen Star,”
‘‘ The Betting Barber,” ‘“ A Coal Marriage,” &c. By JAMES
Guuwoou With Illustratnons in tint by ALFRED CONCANEN.

" Crown 8vo, “cloth cxtra, Ult with Illustrauons, 4s. 6d.

Guyot’s Earth and Man ;

or, Physical Geography in its Relation to the History of Mankind.
With Additions by Professors Agassiz, PIERCE, and GRAY. 12
Maps and Engravings on Steel, some Coloured, and a copious Index.
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Crown 8vo, cloth extra, gilt, with Hlustrations, 7s. 6d.
Greenwood’s Wilds of London :

Descriptive Sketches, from Personal Observations and Experience,

of Remarkable Scenes, People, and Placesin London. By JAMES
GRrEENWOOD. With 12 Tinted Illustrations by ALFRED CONCANEN.

“ My, Fames Greenwood presents himself once more in the character of * one
whose delight it is to do his humble end towards exposing and extirpating

social abuses and those hole-and-corner evils which afflict :ocaz'cty.' "—SATURDAY
RRvigw.

Large 4to, price ONE GUINEA, with 14 facsimile plates.

The Grosvenor Gallery Illustvated Cata-
logue — Winter Exhibition (1877-78) of Drawings by the OId
Masters and Water-Colour Drawings by Deceased Artists of the
British School. With a Critical Introduction by J. CoMYNs
CARR.

¢ Turning to Mr. ComyNs CARR’S essay on the drawings of the Italian Mas-
t2rs, we may say that it is undeniably the most finished piece of critical writing
that has fallen from his hand.”’—ACADEMY.

““Mr. CoMYNs CARR's [llustrated Catalogue of the Grosvemor Gallery Exhi-
bition of Dyawings last iymr, with his admirable introduction and careful photo-
graphic illustrations. [t costs a guinea, and is worth a great deal move. Ex-
quisite alike in its text and its illustrations.”—PUNCH.

Crown 8vo, cloth extra, 6s.

Hake’s New S yinbols :

Poems. By THOMAS GORDON HAKE,
4 The entire book breathes a pure and ennobling influence, shows welcome
oviginality of idea and illustration, and yields the highest proof of imaginative
Saculty and mature power of expression.” —ATHEN BUM.

Medium 8vo, cloth extra, gilt, with Illustrations, 7s. 6d.

Hall's (Mrs. S. C.) Sketches of Ivish

Character.  With numerous Illustrations on Steel and Wood by
DANIEL MACLISE, Sir JoHN GILBERT, W. HARVEY, and G.
CRUIKSHANK.

* The Irish Sketches of this lady resemble Miss Mitford’s beantiful English

Sketches in ‘Omur Village,' but they are far more vigorons and picturesque and
bright.” -BLACKWOOD'S MAGAZINK.

Small 8vo, cloth limp, with Illustrations, 2s. 6d.

The House of Life,

HuMAN PrysioLoGy, with its Applications to the Preservation
‘of Health. For use in Classes, and Popular Reading. With
numerous Illustrations. By Mrs. . FENWICK MILLER.
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Three Vols. royal 4to, cloth boards, £6 6s.

Historical Portraits ;
Upwards of 430 Engravings of Rare Prints. Comprising the
Collections of Roppn, RICHARDSON, CAULFIELD, &c. With
Descriptive Text to every Plate, ﬂvmg a brief outline of the most
important Historical and Biographical Facts and Dates connected
with each Portrait, and references to original Authorities.

Two Vols. royal 8vo, with Coloured Frontispieces, cloth extra, £2 §s.

Hope's Costume of the Ancients.

Illustrated in upwards of 320 Outline Engravings, containing Re-
Emenmiom of Egyptian, Greeck, and Roman Habits and

4 The sudst of many expensive works, containing all that may be necess
to give to artists, and cven to dramatic performers and to others emgaged in

lassical repr tations, an sdea of ancient sufficiently ample to prevent
theiv offending in theiy performances by gross and obvious blunders.

Crown 8vo, cloth extra, gilt, 7s. 64.

Hood’s (Thomas) Choice Works,

In Prose and Verse. Including the CREAM OF THE CoMic
ANNUALS, With Life of the Author, Portrait, and over Two
Hundred original Illustrations.

* Not only does the volume include the better-kmown poems by the author, but
also what is kappily described as * the Cream of the Comic Annnals." Suck delicions
things as  Don't you smell Five!' * The Parish Revolution,’ and * Huggins and
Dugpins, will never want readers.”—GRAPHIC.

Crown 8vo, cloth extra, with Photographic Portrait, 6s.

Hood’s (Tom) Poems, Humorous and
Pathetic. Edited, with a Memoir, by his Sister, FRANCES FREE-
LING BRODERIP,

¢ There are 'mnzr.)oem: in the volume whick the very best judge might we.
mistake for his father's work.”—STANDARD.

Square crown 8vo, in a handsome and specially-designed binding,
gilt edges, 6s.

Hood’s (Tom) From Nowherve fo the

North Pole: A Noah's Arkwxological Narrative, With 25 Illus.
trations by W, BrRUNTON and E. C. BARNES.

“ The amusing letterpress is profusely interspersed with the jingling »liymes
whick children love and learn so casily. Messrs, Brunten and Barnes do Jull
Justice to the writer's meaning, and a pleasanter result of the harmonious co-
operation of author and artist could not be desired.”"—TIMES,
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Crown 8vo, cloth extra, gilt, 7s. 6d.

Hook’s (Theodore) Choice Humorous

Works, including his Ludicrous Adventures, Bons-mots, Puns,
and Hoaxes. With a new Life of the Author, Portraits, Fac-
similes, and Illustrations.

Demy 8vo, cloth extra, 12s. 64,

Hueffer's The Trvoubadours :

A History of Provengal Life and Literature in the Middle Ages.
By FRANCIS HUEFFER. .

“ This altractive volume deals in a very fresh and exact way with a most in-
tevesting phase of culture and letters. . . . . Mr. Hueffer claims for his
volume the praise of being the first adeguate study on so famous a sulject as the
Troubadours whick has appcared in the English language ; and we believe that
we must allow that ke is right. His book will be found exceedingly interesting and
valuable. . . . . It is a grateful task to review a volume where so firm a ground
of scholarship is under our feet, and where there is so little need to be on the watck

Jor instances of inaccuracy or want of knowledge. . . . Mr. Huefler is to be
congratulated on a very important contribution to literature."—EXAMINER.

Crown 8vo, cloth extra, 7s. 6d.

Howell’'s The Conflicts of Capital and

Labour, Historically and Economically considered. Being a

History and Review of the Trade Unions of Great Britain, show-

ing their Origin, Progress, Constitution, and Objects, in their

ll;olitical, Social, Economical, and Industrial Aspects. By GRORGE
OWELL.

““ A complete account of trades unions, involving the most candid statement of
their objects and aspirations, their virtues and faults, is of great value ; and such
My. Howell’s book will be found by those who consult it. . . . Farfrom being
the impassioned uttevance of an advocate, it is, on the contrary, a calm, authorita-
tive statement of facts, and the expression of the views of the workmen and their
leaders. . . . Thebook isa storehouse of facts, some of them extremely well
arranged. . . . . His book is of profound interest. e have no kesitation in
gi-m'n; it our hearty praise.”—EcHo.

““This book is an attempt, and on the whole a successful attempt, to place the
work of trade unions in the past, and their objects in the future, fairly before the
public from the working man's point of view.” —PALL MALL GAZETTE.

Atlas folio, half morocco, gilt, £5 5s.

The Italian Masters :

Auto Facsimiles of Original Drawings in the British Museum.
With Critical and Descriptive Notes, Biographical and Artistic,
by J. ComyNs CARR.
 This splendid volume. . . My, Carr's choice of examples has been dictated
&y wide knowledge and fine tact. . . The majority have been reproduced with
remarkable accuracy. Of the criticism whick accompanies the drawings we have
not hitherto spoken, but st is this which gives the book its special value.”—PaLL
MALL GAZETTE.




I

20 BOOKS PUBLISHED BY

Crown 8vo, cloth extra, 7s.

Horne's Orion :
An Epic Poem, in Three Books. By RICHARD HENGIST HORNE.
Tenth Edition.

* Orion will be adwmitted, by cvery man of genins, to Be ome of the noblest, if not
the vevy moblest, uw..z./w . Its defects are tvivial and conventional,
§'s beanties -tv-u’:c .-Jw."—‘gcu A:Luv Pox. '

" Small 8vo, cloth extra, 6s.
Feux d’Esprit,
\Vritten and Spoken, of the Later Wits and Humourists. Collected
and Edited by HeNRY S. LEIGH.
“ This thovenghly congenial piece of work . . . Mr. Leigh's clai fse
oot it ot T ster " with Z.ﬁ‘;’.‘a‘;,fa‘f}:z,’,.':,";;i

restoved many stolen or strayed bons-mots to their vightful owners ;
exervised Ais editovial functions delicately and sparingly.”” —Da1Ly 'l‘x‘:.:(‘;::rf«”

Two Vols. 8vo, with 52 Illustrations and Maps, cloth extra, gilt, ;4,

Fosephus’'s Complete Works. '

Translated by WHisTON. Containing both * The Antiquities of
the Jews,” and ‘“ The Wars of the Jews.”

Small 8vo, cloth, full gilt, gilt edges, with Illustrations, 6s.

Kavanaghs' Pearl Fountain,

And other Fairy Stories. By BRIDGET and JULIA KAVANAGH.
With Thirty Illustrations by J. MoYR SMITH.

* Genuine new fairy stories of the old type, some of them as delightful as th
Best of Grimm's * Germman Popular Stovies.” . . . . For the ﬂét’;art, ll.v:
stories are downright, thorough-going [fairy stories of the most admivabdle kind.
C e e e My, )qur Smith's sllustrations, too, are admivable. Look at that
thite raddit. Amyome wonld see al the first glance that ke is a yabdbit with o
snind, and a very uncommon mind too—that ke is a fairy radbit, and that ke is
posing as chi¢f adviser to some ome—without reading evem a word of the story.
Again, notice the fairy-like cflect of the little picture of the fairy-bivd ¢ Dox't-
Jorget-me,' fying away dack into faivy-land. A more peyfectly dreasn-like im.-
pression of Jairy-land Ras hardly beem givem in any illustration of fairy tales
ewithin our knowledge.”—SPRCTATOR.

Small 8vo, cloth extra, §s.

Lamb’s Poetry for Clildren, and Prince

Dorus.  Carefully reprinted from unique copies.
L quaint and delightful Little look, over the yecovery of wwkick allthe Jcosi-
of lis lovers are yet warngioith rejoicing.”— Mr. SWINEBURNE, in the ATHEN:(',y.,

Crown 8vo, cloth, full gilt, 65, (uniform with ¢ Boudoir Ball.;\(‘ls.")

Letgli's A Town Garland.

Ly HENRY S. Leian, Author of ¢ Carols of Cockayne.”
Y Y
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Crown 8vo, cloth extra, gilt, with Portraits, 75, 6d.

Lamb’s Complete Works,

In Prose and Verse, reprinted from the Original Editions, with
many Pieces hitherto unpublished. Edited, with Notes and In.
troduction, by R. H. SHEPHERD. With Two Portraits and Fac-
simile of a page of the ¢‘ Essay on Roast Pig.”

‘“ A complete edition of Lamb's writings, in prose and verse, kas long been
wanted, and is now supplied. The editor appears to kave taken gveat fains
20 bring togethey Laml's scatteved contyibutions, and his collection coniains a
number of pieces which are now reproduced for the first time since theiy original
appearance in various old periodicals.””—SATURDAY REVIEW.

Crown 8vo, cloth extra, with numerous Illustrations, 10s. 64.

Mary & Charles Lamb:

Their Poems, Letters, and Remains. With Reminiscences and
Notes by W. CAREwW HAzLiTT. With HANcock’s Portrait of
the Essayist, Facsimiles of the Title-pages of the rare First Editions
of Lamb’s and Coleridge’s Works, and numerous Illustrations,
.« 1/l delight those fond of lit trifies ; hardl,
Mm'?vd”;afz in :3::1:? Jfor 1;11'5': of Chari:Lazb;:;%u}’}gg—STANgAi’:{

Demy 8vo, cloth extra, with Maps and Illustrations, 18s.

Lamont’s Yachting in the Arctic Seas,;

or, Notes of Five Voyages of Sport and Discovery in the Neigh-
bourhood of Spitzbergen and Novaya Zemlya, By JAMES LAMONT,
F.R.G.S. With numerous full-page Illustrations by Dr. LIVESAY.

i e e, e o et s
Spuric iography of Arctic voyagers, it is pleasant to meet with a re
Senuine volume. . . He shows much tact in » ing his ad es, and

g his
they are so interspersed with doles and information as to make them anything
but wearisome. . . . The book,as a wk:lc, is the most important addition
made to our Arctic literature for a long time."—ATHENEUM,

Crown 8vo, cloth, full gilt, 7s. 64.

Latter-Day Lyrics:
Poems of Sentiment and Reflection by Living Writers; selected
and arranged, with Notes, by W. DAVENPORT ADAMs. With a
Note on some Foreign Forms of Verse, by AusTIN DOBSON.
“A useful and eminently attractive book.” —ATHENEUM.
““One of the most attractive drawing-room velumes we have seen for a long
time.””—NONCONFORMIST,
¢ The volume is one that should find a place on the bookskelf of every cultivatea
man or woman. The lyrics are chosen with rare taste perspicacily. M.
(L" sport Adams undoubtedly p the artistic art of selection.”’—LIVERPOOL.
OURIER.
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Crown 8vo, cloth extra, 8s. 64.

Lee's More Glimpses of the World Unseen.

Edited by the Rev. FREDERICK GEORGE LEE, D.C.L., Vicar of
All Saints’, Lambeth; Editor of ‘The Other World ; or,
Glimpses of the Supernatural,” &c.

In preparation, crown 8vo, cloth extra, illustrated, 10s. 64.

Leisure-Time Studies.

By Dr. ANpREW WiLsoN, F.R.P.S,, &c., Lecturer on Zool
and Comparative Anatomy, Edinburgh School of Medicine;
Examiner in Medicine, University of G w, &c.

The Volume will contain Chapters on the following a other subjects—
Biology and its Teackings—Science and Educat:{u—d Study of im L:‘/’,i“'”{
Points in Biology -Sea Serpents=Some Facts and Fictions of Z, — Animal
Architects—The Law of likeness—The Distribution of Animals—7T, Origin of
.\'mvt;d -g:ml Development and what it Teackes—Animals and their Empiron-
ments, &c. &,

Crown 8vo, cloth extra, with Illustrations, 7s. 64,

Life in London ;

or, The History of Jerry Hawthorn and Corinthian Tom. With
the whole of CRUIKSHANK’s Illustrations, in Colours, after the
Crown 8vo, cloth extra, with Illustrations, 7s. 64.

Longfellow's Complete Prose Works.

Including ¢ Outre Mer,” “H ion,” ¢ Ka h,” ¢¢ The
Poets and Poetry of Europe,” ¢ Driftwood.” ith Portrait
and Illustrations by VALENTINE BROMLEY.

Crown 8vo, cloth extra, giif,?ti(illustntions, 75. 6d.

Longfellow’s Poetical Works.

Carefully Reprinted from the Original Editions. With numerous
fine Illustrations on Steel and Wood.

“ My. Longfellow has for many years been the best known and the most vead of
American poets ; and Ris popularity is of the right kind, and rightly and fairl
won. He has not wped to catch attents artifice, nor striven to_force it
violence. His works have faced the test of parody and burlesque (whick im these
days is almost the common lot of writings of any mark), and have come off un-
harmed.”--SATURDAY Review.

Sccond Edition, crown 8vo, cloth extra, §s.

MacColl’s Three Years of the Eastern

Question. By the Rev. MarcoLys MacCoLr, M.A.

T hope I shall not scem obtrusive in expressing to you the pleasure with whick
7 haze read your ** Three Years of the Eastern Question.”  The tide is running so
hard against the better cause just now that one fecls specially impelled to offer one’s
thanks to those who stand firm, particularly when they state our case so adrizy-
ably as you have.”’—GOLDWIN SMITH.
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Small crown 8vo, cloth extra, 4s. 64.

Linton’s Foshua Davidson,
Christian and Communist. By E. LYNN LiNTON, Sixth Edition,
with a New Preface.
THE FRASER PORTRAITS.—Demy 4to, cloth gilt and gilt edges, with
83 characteristic Portraits, 31s. 64.

Maclise’s Gallery of Illustvious Literary
Characters. With Notes by Dr. MAGINN. Edited, with copious
Additional Notes, by WiLLIAM BATES, B.A.

““One of the most intevesting volumes of this yeay's literature.”—TIMES,

““ Deserves a place on every drawing-voom table, and may not unfitly be removed
Jrom the drawing-room to the library.”"—SPRCTATOR.

Crown 8vo, cloth extra, with Illustrations, 2s. 6d.

Madre Naturav.The Molock of Fashion.
By Luke Liuner. With 32 Illustrations by the Author.
FourTH EDITION, revised and enlarged.

 Agveeably writien and amusingly illustrated. Common sense and erxdition

are brought to bear on the subjects discussed in it.,”"—LANCET.
Crown 8vo, cloth extra, 6s.

Lights on the Way :
Some Tales within a Tale. By the late J. H. ALEXANDER, B.A.
Edited, with an Explanatory Note, by II. A. PAGE, Author of
¢ Thoreau : a Study.”

Handsomely printed in facsimile, price §s.
Magna Charta.
An exact Facsimile of the Original Document in the British
Museum, printed on fine plate paper, nearly 3 feet long by 2 feet
wide, with the Arms and Seals of the Barons emblazoned in Gold

and Colours.
*.* A full Translation, with Notes, on a large sheet, 64.

Crown 8vo, cloth extra, 7s. 6d.

Maid of Norway (The).

Translated from the German by Mrs. BIRKBECK. With Pen and
Ink Sketches of Norwegian Scenery.

Small 8vo, cloth extra, with Illustrations, 7s. 6d.

Mark Twain’s A dventuresof TomSawyer.

‘With One Hundred Illustrations.
“ A book 20 Be yead, There is a certain freshness and novelly about it,a prac-
tslcully vomantic character, so to speak, which will make it very attractive.”"—
PECTATOR.

#,% Also a Popular Edition, post 8vo, illustrated boards, 2s.
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NEW COPYRI(,IIT WORK BY MARKR™ TWAIN.
Post 8vo, illustrated boards, 2s.

An Idle Excursion, and other Papers.

By MarK Twailx,
Crown 8vo, cloth extra, with Illustrations, 7s. 64.

Mark Twain's Choice Works.

Revised and Corrected throughout by the Author. With Life,
Portrait, md numerous Illustrations.
l’ou 8vo, illustrated boards, 2s.

Mark Twain’s Pleasure Trip on the
Continent af Europe. (* The Innocents Abroad,” and *‘ The
New Pllgrun s ngteu )

’ Two Vols. crown 8vo, cloth extra, 18s.

Maprston’s (Dr. Westland) Dramatic

and Peoctical Works. Collected Library Edition.
¢ The * Patrician's Daughter’ is an oasis in the desert of modern dramatic
litevature, a real emanation of mind. We do net yecollect ax modern work in

ohicA states ¢f thought are s0 [reely developed, except the * Torguato
Gosthe. The play is a work of art in the ummﬁatc[b] q'swlauf
sworkof art ; it i3 onc simple idea in & state q/‘p-dul elopment ¢ The

Faveurite Q/ Fortune' 13 one ¢f the most important additions to the stock U4
English prose comedy that Aas been made during the present century.”—Tiugs.

Crown 8vo, cloth extra, 8s.

Marston’s (Plulip B.) AUl in AU :

Poems and Sonnets.

Handsomely half-bound, India Proofs, royal folio, £10; Large Paper
copies, Artists’ India Proofs, elephant folio, [zo pe

Modern Art .

A Series of superb Line Engravings, from the Works of Distin-
guished Painters of the English and Forelgn Schools, selected
from Galleries and Private Collections in Great Britain, With
descriptive Text by JA\IEb DAFH)R\E

Crown 8vo, cloth extra, gilt, gllt edges, 7: 6d

Muses of Mayfair .

Vers de Soci¢té of the Nineteenth Century. Including Selections
from TENNYSON, BROWNING, SWINBURNE, ROSSETTI, _]EAN
INGELOW, IOC!\ER, IncoLDsBY, Iloop, LyTTOoN, C. S,
LANDOR, "AUSTIN Dosson, &c, Edited b) . C. PENNELL
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Crown 8vo, cloth extra, 8s.

Marston’s (Philip B.) Song Tide,

And other Poems. Second Edition.

Crown 8vo, cloth extra, 6s.

The New Repubdlic ;

or, Culture, Faith, and Philosophy in an English Country House,
By W. H. MALLOCK.

$$ The great charm of the book lies in the clever and artistic way the dialogue
is managed, and the diverse and various expedients by which, whilst the love of
thought on cvery page is kept at a high pitch, it mever loses its realistic aspect.
o o« 1t is giving high praise to a work of this sort to say that it absolutely
needs to be taken as a whole, and that disjointed extracts here and there would
entirely fail to convey any idea of the artistic unity, the caveful and conscientious
sequence of what is evidently the brilliant outcome of muck ‘ﬁaﬁmt thought and
study. . . . Enough has now been said to ¥ d these vols to any
reader who desives something above the usual novel, something whick will open
up lanes ‘z thonght in his own mind, and insensibly introduce a higher standard
into his daily life. . . . Here is novelly indeed, as well as originality, and
to anyone who can a){éﬂc:’atc or understand ‘ The New Republic,’ it cannot
Sail to be a rare treat.”—OBSERVER.

Square 8vo, cloth ex‘ra, with numerous Illustrations, 9s.

North Italian Folk.

By Mrs. Comyns CArRR. With Illustrations by RANDOLPH
CALDECOTT.

“ A delightful book, of a kind whick is far too rave. If anyone wants to really
know the North Italian folk, we can honestly advise Iim to omit ihe journey, and
sit down to read Mrs. Carr's pages instead. . . . Description with Mrs, Carr
isarealgift . . . It is rarely tha: a book is so happily illust)ated.”—Con-
TEMPORARY REVIEW,

MOORE'S HITHERTO UNCOLLECTED WRITINGS.
Crown 8vo, cloth extra, with Frontispiece, 9s.

Prose and Verse—Humorous, Satirical,
and Sentimental—by THOMAS MOORE. Including Suppressed
Passages from the Memoirs of Loid Byron. Chiefly from the
Author’s MSS., and all hitherto Inedited and Uncollected. Edited,
with Notes, by RICHARD HERNE SHEPHERD.

* Hitherto Thomas Moore has been mostly vegarded as one of the lighter writers
mtrtlr—a sentimental poet par excellence, in whom the ‘rapinrve of love and of
qvine ’ determined him strictly to certain modes of Jym[al?! and of utterance, and
these to a large extent of a slightly artificial character. This volume will serve to
show him in other, and certainly as attractive, aspects, while, at the same time,
enabling us to a_considerable extent to see how faithfully he developed himself on
2he poetical or fanciful side. . . . This is a book whick claims, as it ought to
obtain, various classes of readers, and we trust that the very mixed elements of
interest in it may not confiict with ils obtaining them. For the lightest reader
there is much to enjoy ; for the most thoughtful something to ponder over; and the
thanks of botk are due to editor and publisher alike.”—NONCONFORMIST,

e
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THE PICCADILLY NQVELS—continued,

Hide and Seek. WILKIE COLLINS,
Illustrated by Sir JOHN GILBERT and J. MAHONEY,

The Dead Secret. By WILKIE COLLINS.
Illustrated by Sir JoHN GILBERT and H. FuURNIss.

Queen of Hearts. . By WILKIE COLLINS.
Illustrated by Sir J. GILBERT and A. CONCANEN.

My Miscellanzes. ‘By WILKIE COLLINS.
With Steel Portrait, and Illustrations by A. CONCANEN.

The Woman in White. By WILKIE COLLINS.
Illustrated by Sir J. GILBERT and F. A. FRASER.

The Moonstone. By WILKIE COLLINS.
Tllustrated by G. DU MAURIER and F. A. FRASER.

Man and Wife. . By WILKIE COLLINS,
Illustrated by WILLIAM SMALL.

Poor Miss Finch. By WILKIE COLLINS.
Illustrated by G. Du MAURIER and EDWARD HUGHES.

Miss or Mrs.? By WiLKIE COLLINS,
Ilustrated by S. L. FILDEs and HENRY WOODS.

The New Magdalen. By WILKIE COLLINS,
Illustrated by G. Du MAURIER and C. S. RANDs.

The Frozen Deep. By WiLKIE COLLINS,
Illustrated by G. DU MAURIER and J. MAHONEY.

The Law and the Lady. By WILKIE COLLINS.
Illustrated by S. L. FILDES and SYDNEY HALL.

The Two Destinies. By WILKIE COLLINS.

*.* Also aPOPULAR EDITION of WILKIE COLLINS’S
NOVELS, post 8vo, illustrated boards, 2s.each.

Felicia. By M. BETHAM-EDWARDS.

With a Frontispiece by W. BOWLES. 5 5
““ A noble novel. Its teacﬁmthvatcd. its story is sympathetic, and the kind

ling its perusal le be. is that move ordinarily derived from music or
;{:ﬁ;‘t’ﬁ;}ﬂu ):a:e;z;:'ou. F::: works’:"n mdc';n fiction stand as kigh in ony
estimation as this."—SUNDAY Tiugs.
Olympia. By R. E. FRANCILLON.
Under the Greenwood Tree. By THOMAS HARDY.
Fated to be Free. By JEAN INGELOW.
The Queen of Connaug/zt. By HARRIETT JAY.
The Dark Colleen. By HARRIETT JAY.

*“ A novel whick possesses the rave and valuable quality of movelty. . . . The
scenery will be strange to most readers, and in many passages the aspects of Nature
are very cleverly described. Moreover, the book is a study of a very curious an
interesting state of society. A WI-M?WIWIM wss, and whick
people who generally shun novels may enjgp.”—SATURDAY REVIEW,
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THE PICCADILLY NOVELS— continued.

Patricia Kemball. By E. LYNN LINTOX.
With Frontispiece by G. DU MAURIER. .
“ Displays genuine humonr, as well as keen social observation, Enough plzbt
iture and witty observation to furxish materials for Ralf-a-dozen novels of
the ordinary kind.”"—SATURDAY REVIEW.

The Atonement of Leam Dundas. By E. LYNN LINTON.
With a Frontispiece by HENRY WoODS.

8 In her narvowness and Rer depth, in hev boundless loyalty, her self-forgetting
passion, that Insi of love which is akin o cruelty, the
humility whick is vicarious pride, Leam Dundas is & .rlnhug Segure. In ome

—Pa

guality the authoress has in some measure surpassed herself." LL MarL Gaz.

The Waterdale Neighbours. . ByJUSTIN MCCARTHY.
My Enemy's Daughter. By JUSTIN MCCARTHY.
Linley. Roc/tford. By JUSTIN MCCARTHY.
A Fair Saxan: . By JUSTIN MCCARTHY.
Dear Lady Disdain. By JUSTIN MCCARTHY.

The Evil Eye,and other Stories. By KATHARINE S.MAcqQuoip.
Illustrated by THOMAS R. MACQUOID and PERCY MACQUOID.
*“Cameos dcl)utdz, if not very minutely or vividly, wrought, and guite finished

enough to give a pleasurable sense of artistic ease and faculty, A .
ok ation s wieristd by ke vibeetrione e ase and faculty of com

Number Seventeen. By HENRY KINGSLEY.

Oakshott Castle. By HENRY KINGSLEY.
‘With a Frontispiece by SHIRLEY HoDSON.
“A brisk and clear north wind of sentiment—sentiment that braces instead of

enervating—blows through all his works, and makes all their read 2
healthier and more glad. —SPECTATOR. 7 af once

Open! Sesame ! By FLORENCE MARRYAT.
Illustrated by F. A. FRASER.
* A story whick arouses and sustains the veader's interest to a higher
than, Perkaps, any of its author’s former works.”—GRAPHIC.
Whiteladies. ) By Mrs. OLIPHANT.
With Illustrations by A. HopkINS and H. WooDs.
‘¢ A pleasant and readable book, written with practical ease and grace.”—Timgs.

degree

-The Best of Husbands. By JAMES Pavn.
Illustrated by J. MOYR SMITH.
Fallen Fortunes. : By JAMES PAYN.
Halves. . By JAMES PaAyN.
With a Frentispiece by J. MAHONEY.
Walter's Word. By JAMES PAvyx.
lustrated by J. MOYR SMITH. :
What he Cost ker. By JAMES PAyN.

* His novels are always commendabdle in the semse of art. They also possess
another distinct claim to our liking : the girvis in them are vemarkably charm.-
ing and true to nature, as most people, we believe, have the good fortune te
observe nature represented by girls.”—SPECTATOR.
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THE PICCADILLY NOVELS—continued.

Her Motler's Darting. By Mrs. J. H. RIDDELL

"~ The Way we Live Now, By ANTHONY TROLLOPE.
With Illustrations.

The American Senator. By ANTHONY TROLLOPE.

Y Mr, Trollope has a true artist's idea of tome, of colour, of harmony : kis
}lﬂ‘ufu are one, and seldom out of drawing ; ke mever strains aftereffect,ss
Adelity itself in expressing English life, is mever guilty of caricature."—
FORTNIGHTLY ReviEW.

Diamond Cut Diamond, By T. A. TROLLOPE.

N Full of life, of interest, of close observation, and sympathy. . . . When
My. Trollope painis & scene it is sure to be a scene worth 2ainting."—SATUR-
DAY Revizw,

“Bound to the Wheel. By JOHN SAUNDESsS,
Guy Waterman. By JOHN SAUNDERS,
One Against the World, By JOHN SAUNDERS.
The Lion in the Path. By JOHN SAUNDERS.

A carefully written and beautiful story—a story of goodness and truth,
WAick is yet as intevesting as though it dealt with the opposite gualities. . . .
The author of this yeally clever story has beew at great pains to work ot all
sts details with elaborale conscientiousness, and the veswlt is a ve vivid picture
o ¢the ways of life and habits of thought of a hundred and jz'ty years ago,
o+ o« Certainly a very intovesting book.”—TimES.

Ready-Money Mortiboy. By W. BESANT and JAMES RICE,

My Little Girl. By W. BESANT and JAMES RicE,
The Case of My. Lucraft. By W. BESANT and JAMES RicE.
This Son of Vulcan, By W. BESANT and JAMES RICE.
With Harp and Crown. By W. BESANT and JAMES RICE.
The Golden Butterfly. By W. BESANT and JAMES RiCE.

‘With a Frontispiece by F, S. WALKER.
4 ¢ The Golden Butterfly’® will certainly add to the hatpinessof mankind, for
defy anybody to read it with a gloomy countenance."—TIMES.

NEW NOVEL BY FUSTIN MCCARTHY.
Two vols. 8vo, cloth extra, Illustrated, 21s., the THIRD EDITION of

Miss Misanthrope.
By JusTIN McCARTHY, Author of ‘‘Dear Lady Disdain,” &c.
‘With 12 Illustrations by ARTHUR HOPKINS. .

“In * Miss Misanthrope’ My. McCarthy has added a new and delightful portrait
10 kis gallery of Englishwomen. . . . Itis a novel which maybe sipped ke
choice wine ; it is one to linger over and ponder ; to be enjoyed like fine, sweet afr,
or good romfaxy. JSor it is pervaded by a perfume of honesty and humour, of high
feeling, of kindly penetrating humour, of good semse, and wide knowledge of the
warﬁ: of/a mind rickly cultivated and amply stored. There is scarcely a page in
these volumes in whick we do mot find some fine vemark or felicitous reflection of
piercing, yet gentle and indulgent irony.”"—DaiLy NEws.

unmetneeedBiN.
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Post 8vo, illustrated boards, 2s. each.

Cheap Editions of Popular Novels.

[WiLkie CoLLins' NovELS may also be had in cloth limp at 2s. 6d. See,
foo, the PiccaDILLY NOVELS, for Library Editions.]

The Woman in White. By WiLKIE COLLINS.
Antonina. " By WILRIE COLLINS.
Basil, _ By WILKIE COLLINS.
Hide and Seck. By WILKIE COLLINS.
The Dead Secret. By WILKIE COLLINS.
The Queen of Hearts. By WILKIE COLLINS.
My Miscellanies. By WILKIE COLLINS.
The Moonstone. By WILKIE COLLINS.
Man and Wife. By WILKIE COLLINS.
Poor Miss Finck. By WILKIE COLLINS.
Miss or Mrs. ? By WILKIE COLLINS.
The New Magdalen. By WILKIE COLLINS,
Tke Frozen Deep. By WILKIE COLLINS,
The Law and the Lady. By WILKIE COLLINS.
Gaslight and Daylight. By GEORGE AUGUSTUS SALA.
The Waterdale Neighbours. By JUSTIN MCCARTHY.
My Enemy's Daughter. By JusTIN MCCARTHY.
Linley Rockford. By JUSTIN MCCARTHY.
A Fair Saxon. By JUSTIN MCCARTHY,
Dear Lady Disdain. By JUSTIN MCCARTHY,
An Idle Excursion. By MARK TWAIN,
The Adventures of Tom Sawyer. By MARK TWAIN.
Pleasure Trip on the Continent of Europe. Mark Twan.
Oakshott Castle. By HENRY KINGSLEY,
Bound to the Whkeel. By JOHN SAUNDERS.
Guy Waterman. By JOHN SAUNDERS.
One Against the World, By JOHN SAUNDERS,
The Lion in the Path. By Joun and KATHERINE SAUNDERS.
Surly Tim. By the Author of ** That Lass o’ Lowries.”
Under the Greenwood Tree. By THOMAS HARDY.

Ready-Money Mortiboy. By WALTER BESANT and JAMES RICE.
The Golden Butterfly. By Authors of * Ready-Money Mortiboy.”
This Son of Vulcan. By the Authors of ** Ready-Money Mortiboy."
My Little Girl. By the Authors of ** Ready-Money Mortiboy."
The Case of Mr. Lucraft. Authors of ** Ready-Money Mortiboy."”
With Harp and Crown. Authors of * Ready-Money Mortiboy.”

|
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Two Vols. 8vo, cloth extra, with Illustrations, 10s. 6.

Plutarch's Lives of Illustrious Menn.

Translated (rom the Greek, with Notes Critical and Historia
and a Life of Plutarch, by JoHN and WILLIAM LANGHORN
New Edition, with Medallion Portraits.

Crown 8vo, cloth extra, with Portrait in:i_l-ugirago_ns, 7s. 6d.

Poc’'s Choice Prose and Poetical IVorks
With BAUDELAIRE’s *¢ Essay.”

“ Pw stands as muck alone among verse-writers as Sa’>afor Rosa ame
panters” —SPECTATOR.

Crown 8vo, cloth extra, Illustrated, 7s. 6:/.

The Life of Edgar Allan Poc.

Ry Wintax F. Gien.  With numerous Iliustrazions a
Facsimiles

T)cmy 8vo, ciot;x—c;ura; 1_21’ 6;

Proctor's Myths and Marvels of Astr

nomy, By RICHARD A. PROCTOR, Author of ¢*Other Worl
than Qurs,” &c.

“Mr. Proctor, wwho is well and swoidely known for kis faculty o 200297573
l1test resnlts of the science of which ke is a master, Aas 6rat;:'i{ {:;zt;ﬁ:‘;': :ﬁ:
rascinating chaplers a curions collection of popular belicts concerning divination
the stars, the irzrluences of the moon, the destination of t'e comets, the constellat
7 rurcs, and the habitation of other worlds tham ours.”—DaiLy N EWS,

Crown 8vo, cloth extra, §s.

Prometheus the Five-Giver :

An attempted Restoration of the Lost First Part of the Trilog
of Aschylus.
 Another illustration of that classical revival whick is due in 1o small degr
¢ the influence of Mr. Swinburne. . . . Muck really fine writing, and mu
appreciationof the Aschylean spirit.””—Home NEws.

UWellwritten in parts—soft, spivited, and vigorous, according to requirement
—TLLUSTRATED LonpoN NEews.

In Two Series, small 4to, blue and gold, gilt edges, 6s. eact.

LDuntana ;
or. Thoughts Wise and Othar-Why's. A New Collection

Riddles, Conundrums, Jokes, Seils, &eo In Two Series. eac

containing 3000 of the hest RiLiles, 10,009 mst outrageons I'un
and wpwards of Fifty beautifully execute ¥ Dyaw! by the Ediw
be Tlon, eeur Rowriv, Fach Series is Comoicie in itself

oy and prost ancisog eonly frofusels and eligantly ilustrated
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Crown 8vo, cloth extra, with Portrait and Facsimile, 12s. 64.

The Final Reliques of Father Prout.
Collected and Edited, from MSS. supplied by the family of the
Rev. FRANCIS MAHONY, by BLANCHARD JERROLD.

Crown 8vo, cloth extra, gilt, 7s. 64.

The Pursutvant of Avms;

or, Heraldry founded upon Facts. A Popular Guide to the
Science of Heraldry. By J. R. PLANCHE, Esq., Somerset
Herald. With Coloured Frontispiece, Plates, and 200 Illustrations.

Crown 8vo, cloth extra, 7s. 6d.

Rabelais’ Works.

Faithfully Translated from the French, with variorum Notes, and
numerous Characteristic Illustrations by GUSTAVE DORE.

Crown 8vo, cloth gilt, with numerous Illustrations, and a beautifully
executed Chart of the various Spectra, 7s. 64., a New Edition of
Rambosson’s A stvonomy.

By J. RAMBOssON, Laureate of the Institute of France. Trans-
lated by C. B. PiTMAN. Profusely Illustrated.

Crown 8vo, cloth extra, 6s.

Red-Spinner's By Stream and Sea :

A Book for Wanderers and Anglers. By WILLIAM SENIOR
(RED-SPINNER).

 My. Senior has long been known as an intevesting and original essayist, He is
a keen observer, a confessed lover of * the gentle sport,” and combines with a fine
picturesque touck a guaint and efficient humowr. All these gualities come out in a
most attractive manncy in _this delightful volume. . . . Itis pre-eminently a
bright and breesy book, full of nature and odd out-of-thenway references. . . We
can conceive of nobetter book for the koliday tour or the seaside.””—NONCONFORMIST.

“ Very delightful rmdiwl;‘é'u:t the sort of book whick an angler or a rambler
will be glad to have in the side pocket of Ais jacket. Altogether, ‘ By Stream and
Sea’ is one of the best books of its kind whick we have come across for many a long
day."—OxrorD UNIVERSITY HERALD.

Crown 8vo, cloth extra, 7s. 6d.

Memoirs of the Sanson Family :

Seven Generations of Executioners. By HENRI SANSON. Trans-
lated from the French, with Introduction, by CAMILLE BARRERE.
% 4 faithful translation of this curious work, whick will certainly rZa_y perusal
—not on the ground of its being full of horvors, for the original author seems te
be rather ashamed of the tecknical aspect of his profession, and is dably
veticent as to its details, but b it tas; a&a’d ¢ of the most notable
causes célRbres from the time of Louis XIV. {0 a period within the memory of
vsons still living. . o« . Can scarcely fail to be extremely entertaining.”—
AILY TELEGRAPH.
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Handsomely printed, price §s.

The Roll of Battle Abbey ,

or, A List of the Principal Warriors who came over from Nor
mandy with William the Conqueror, and Settled in this Country,

A.D. 1066-7. Printed on fine phte paper, nearly three feet by
two, with the principal Arms emblazoned in Gold and Colours.

1n 4to, very handsomely printed, extra gold cloth, 12s.

The Roll of Caerlaverock.

The Oldest Heraldic Roll ; including the Original Anglo-Norman
Poem, and an English Translation of the MS. in the British
Museum. By TioMAs WRIGHT, M.A. The Arms emblazoned

in Gold and Colours.

Crown 8vo, cloth extra, profusely Illustrated, 4s, 64. each.

The  Secret Out” Series.

The Art of Amusing :
A Collection of Graceful Arts,
Games, Tricks, Puzzles, and Cha-
rades. By FRANK BELLEW. 300
Illustrations.

Hanky-Panky :
Very Easy Tricks, Very Difficult
Tricks, White Magic, Sleight of
Hand. Edited by W. H. Cre-
MER. 200 [llustrations.

Magiciaw's Own Book :
Performances with Cups and Balls,
Eggs, Hats, Handkerchiefs, &c.
All from Actual Experience,
Edited by W. H. CREMER. 200
[lustrations.

Magic No Mystery :

Tricks with Cards, Dice, Balls
&c., with fully descripti?e' Direc-
tions ; the Art of Secret Writing ;
the Training of Performing Ani
mals, &c. ith Coloured Fron-
tispiece and many Illustrations.
The Merry Carcle -
A Book of New Intellectual Games
and Amusements. By CLARA
BELLEW. Many Illustrations.
The Secret Out :
One Thousand Tricks with Cards,
and other Recreations ; with En-
tertaining Experiments in Draw-
ing-room or ‘‘ White Magic.” By
W. H. CREMER. 300 Engravings.

NEW VOLUME OF THE ‘“SECRET OUT” SERIES.
Crown 8vo, cloth extra, with numerous Plates, 4s. 6.7,
The Pyrotechzist’s Treasury ;
or, Coanpe !

cle Av e M s Tireworkss By THOMAS KENTIS

Post Svo, with [lastrations, cloth extra, gilt edges, 185,

The Lansdowne Shalkespeare.

Baauutully printed in red and black, in small but very clear type
With engraved facsimile of Drorsiiott’s Portrait, and 37 beautir}u.]

Steel Plates, after Srornarn,
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In reduced facsimile, small 8vo, half Roxburghe, 10s. 6d.
The First Folio Shakespeare.

Mr. WILLIAM SHAKESPEARE’S Comedies, Hnstonw, and Trage-
dies. Published according to the true Originall Copies. London,
Printed by IsAAC IAGGARD and EpD. BLOUNT, 1623.—An exact
Reproduction . of the extremely rare original, in reduced facsimile
by a photographic process—ensuring the strictest accuracy in every
eta.lf' A full Prospectus will be sent upon application,
4 To Messys. Chatto and Windus belongs the merit of havigg dome move
facilitate the critical study of the text of our great dramatist tRan all th Shake
are clubs and societies put ,‘l:fz .. A complete facsimile of the celebrated
irst Folio edition of 1623 for half-a-guinea is at once a miracle of cheapness and
Being in a veduced form, the type is mecessarily vather diminutive,

enterprise.
but it is as distinct as in a genuine copy of vnpnal,andmllbc/wndtohu
wuseful and far morve handy to the student than the latter."—ATHENEUM,

Two Vols. crown 8vo, cloth extra, 18s.

The Sckool of Shakspere.

Including ¢‘ The Life and Death of Captain Thomas Stukeley,”
.with a New Life of Stucley, from Unpublished Sources ; *‘ No-
body and Somebody » ¢ Histriomastix,” ¢ The Prodigal Son,”
¢¢ Jack Drum’s Entertainement,” ‘‘ A Wammg for Fair Women,"
with Reprints of the Accounts "of the Murder ; and *‘Faire Em.”
Edited, with Introductions and Notes, and an Account of Robert
Green and his Quarrels with Shakspere, by RICHARD SIMPSON,
B.A., Author of * The Philosophy of Shakspere’s Sonnets,” ¢¢ The
Life of Campion,” &c. With an Introduction by F. J. FURNIVALL.

Crown 8vo, cloth extra, with Illustrations, 7s. 64.
Signboards :
Their History. With Anecdotes of Famous Taverns and Re-
markable Characters. By JACOB LARWOOD and JOHN CAMDEN
HotrTEN. With nearly 100 Illustrations.

¢ Even if we were ever so maliciously inclined, we could not pick out all Messrs,
Larwood and Hotten's plums, becauu the good tluug: are so mumerous as to defy
the most wholesale depredation.”—TIMES.

Crown 8vo, cloth extra, gilt, 65, 6d.

The Slang Dictionary :

Etymological, Historical, and Anecdotal. An ENTIRELY NEW
EDITION, revised throughout, and considerably Enlarged.

 We are glad to see the Slang Dictionary reprinted and enlarged. Froma high

.:':emﬁc pomt q/ urw ilu: book is not to be despised. Of cowrse it canmot fail to

the very vocabulary of unrestrained humour, and
oddity, and, ott.rqum.u In a word, it provides vallmble material both for the
student of f e and the student af human nature.”—ACADEMY.
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.Eanidldyprimedinminimn.clothexuu, gilt edges, 2s. 64.
T he Smoker's Text-Book.

By J. Hamze, FRS.L.

Crown 8vo, cloth extra, gilt, with 10 full-page Tinted
’ lllunnnﬁu, 7s. 6d.

Sheridan's Complete Works,

with Life and Anecdotes. Including his Dramatic Writings,
rinted from the Original Editions, his Works in Prose and
oetry, Translations, Speeches, Jokes, Puns, &c. ; with a Collec.
tion of Sheridaniana.

 The editor has At together within a manageable compass mot the
sven plays by which Sheridan i:htthm,hfl«llcﬂl’cum'/b&-ﬁ?ﬁuo
preces whick are less familiar te the public, sketches of un finished dyamas, selections
[rom Ais reported witticisms, and extyacts from his principal speeches. Te these
15 prefized a short but well-written memoir, giving the chsef facts im Skeridan's
literary and political careev ; so that, with this volume im Ris Aand, the student
way consider Aimself tolevably well furnished with all that is mecessary for a

reneval comprehension of the subject of 107 | Patt. MaLt GazerrE.

Crown 4to, uniform with *‘ Chaucer for Children,” with Coloured
1llustrations, cloth gilt, 10s5. 64.

Spenser for Children.

By M. H. Towry. With Illustrations in Colours by WALTER
J. MoRGAN.

“Spenser has simply been transferrved into plain prose, with Reve and theve a
line or stanza gwoted, where the meaning the dictiom are within a chiid's
comnprehension, and additional point is thus given to the mirrative without the
cost of odscurity. . . . Altogether the work has beem well and carefully done.”
—Tue Times,

Imperial 4to._w;1_inix;in§—igavbcau—tii'ully-ﬁnished full-page Engravings
and Nine Vignettes, all tinted, and some illuminated in gold and
colours, half-morocco, £9 9s.

Stothard’s Monumental Effigies of Great

Britain. With Historical Description and Introduction by Joun
Kewmpe, F.S.A. A NEw EDITION, witha large body of Additional
Notes by JoHN HEWITT.

*.* A few Large Paper copies, royal folio, with the arms illuminated
in gold and colours, and the plates very carefully finished in body-colours,”
heivhtened with gold in the very finest style, half-morocco. £15 15s.

Crown 8vo, cloth extra, 9s. o

- y . . 2) R
Stedman’s Victorian Pocts .
Critical Essays. By EpMuUND CLARENCE STEDMAN,

CUTecnrat to e thark/ul to tiose who do crvidical wwovk with competont siill
and un fansing, with donesty of purpose, and with dilizence and thoroug hress
exeawtion,  And Mr. Stedvrar, having chosen to work in this line, deserves the
tiarks of FEuglish scholasrs by these qualities and by something more;

Leis faitlfil, stadions, and discerning.”— SATURDAY Ruview,
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Mr. Swinburne's Works :

The Queen Mother and
Rosamond. Fcap. 8vo, 5.
. Atalanta in Calydon.,
A New Edition. Crown 8vo, 6s.
Chastelard.
A Tragedy. Crown 8vo, 7.
Poems and Ballads.
Fcap. 8vo, g9s. Also in crown
8vo, at same price.
Notes on “Poems and
Ballads,”" 8vo, 1s.
William Blake :
A Critical Essay, With Facsimile
Paintings, Demy 8vo, 16s.
Songs before Sunrise.
Crown 8vo, 10s. 64.

Bothwell :

A Tragedy.
8vo, 125, 6d.

George Chapman :
An Essay. Crown 8vo, 7s.
Songs of Two Nations,
Crown 8vo, 6s.
Essays and Studies.
Crown 8vo, 125,
Evrechtheus :
A Tragedy. Crown 8vo, 6s.
Note of an English Re-

publican on the Muscovite Cru-
sade, 8vo, 1s

A Noteon Cl;arlotteBronté'.

Crown 8vo, 6s.

Two Vols. crown

MR. SWINBURNE’S NEW WORK.
Crown 8vo, cloth extra, gs.

Poems and Ballads.

SECOND SERIES.

By ALGERNON CHARLES SWINBURNE.
* Also in fcap. 8vo, at same price, uniform with the FIRST

SERIES

Fcap. 8vo, cloth extra, 3s. 6d.

Rossetti’s (W. M. ) Criticism upon Swin-

burné's * Poems and Ballads.”

Crown 8vo, cloth extra, with Illustrations, 7s. 64.

Swift’s Choice Works,

in Prose and Verse. With Memoir, Portrait, and Facsimiles of
the Maps in the Ougma.l Edition of ¢‘Gulliver's Travels,”

*“ The * Tale of a Tud’ is, in my
certainly Rabelass has no o

apprekension, the mkdwa of Swift;
', €OER N invention,

nor anything so com-

, 80 pointed, so ﬁdl of rea vnmmg, A bmu; :atxn, o, /tllatolu- aualﬂ

{M‘Baﬁlcofthbwh 15 such_an

ulvis, lkatmmnkardlym:ta“:mtam —HALI.A
“If ke had never written either the * Tale of a Tub’ or ¢ Gulliver's Travels, his

name merels ua)ulmldﬁaw
terity, with well-eayned

cmdambw.mdkmmdo-nbtn-
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C,mn&o.dothunt,withmutnﬁa_u,p.a
Strutt's Sports and Pastimes of the
M‘({Englaad; including the Rural and Domestic Recra-
tions, May Games, Mummenes, Shows, Processions, Pagennts,
and Pompous Spectacles, from the Earliest Period to the Present
‘Time. ith 140 Illustrations. [Edited by WiLLiAM Honk.
*.* A few Large Paper Copies, with extra f Copperplate
INlustrations, carefully Cgl:unrl;,l{nd.';om the‘gri;inals, sos.

Medium 8vo, cloth extra, with Illustrations, 7s. 64,
Dr. Syntax’s Three Tours,
in Search of the Picturesque, in Search of Comsolation, and i
Search of a Wife, With the whole of ROWLANDSON’s droll P;
Tllustrations, in Colours, and Life of the Author by J. C. HoTTzx.

Large post 8vo, cloth, full gilt, gilt top, with Illustrations, 12s. 64.
Thackerayana :

Notes and Anecdotes Illustrated by a profusion of Sketches by
WILLIAM MAKEPEACE THACKERAY, depicting Humorous Ind-
datninhisSchool-ﬁfe,&n?hFﬁmﬁtccgfulaminthe books of
his y reading. i undreds of Wood Engravings and

Fi ivemu‘l Plates, from Mr. Thackeray’s Original Drawings.
* It would Aave been a real loss to iographical literature Aad copyright
0 D oery amusing collection. One of

3 The ?
L Sired 4
sate for tae lack of this. It is an admirable addendum, not only to kis collected
Fed e o i A memoir of kim that has beew, or that is likely fo be,
writien."—BriTisH QUARTERLY REVIEW.

Crown 8vo, cloth extra, gilt edges, with Illustrations, 7s. 64,
Thomson’s Seasons and Castle of In-

dolence. 'With a Biographical and Critical Introduction by Arran
CUNNINGHAM, and over 50 fine Illustrations on Steel and Wood.

Crown 8vo, cloth extra, with Coloured Illustrations, 7s. 62.

F. M. IV. Turner's Life and Corvespond-

ence.  Founded upon Letters and Papers furnished by his Friends
and fellow Academicians. By WALTER THORNBURY. A New
Edition, considerably Enlarged. With numerous Illustrations
in Colours, facsimiled from Turner’s original Drawings.,
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Taine’s History of English Literature.
Translated by HENRY VAN LAUN. Four Vols. small 8vo, 30s.

*} Also a Popular Edition, in Two Vols., crown 8vo, cloth
extra, 158,

Two Vols. crown 8vo, cloth boards, 18s.; Large Paper copies
' (only 50 printed), 36s.

Cyril Tourneur’s Collected Works,

Plays and Poems. Edited, with Critical Introduction and Notes,
by J. CHURTON COLLINS.
 Tourneur’s plays are an essential part of the literary history of kis period
For this reason chicfly they deserve M’fa Collins's careful editing, His notes ar
brief and to the point; his illustrations, drawn from a store of curious and re-
condite learning, are %t and pregnant. . . . . Tke book, whick is [f(ttil(
Printed, is one whick the student of Elizabethan litevature cannot dispense with.”’
—SATURDAY REVIEW.

Small 8vo, cloth gilt, with Portrait, 6s.
Thoreau: His Life and Aims.
A Study. By H. A. PAGE, Author of ““The Life of Thomas
De Quincey,” &c.

“ My, Page has done a gwddeed in making the ¢ Poet Naturalist® known to
English readers. Thoreaw's story is one of the most attyractive stories of our time,
and we have to thank My. Page for reproducing it for us. The ‘ New England
Hermit’ ought, one would think, to be almost as great a favourite with Englisk
Boys of this gemeration as * Robinson Crusoe.’ My. Page's study has, besides other
merits, that of brevily, so rare in these days; and we rose from the book with a
Strong desive for more, a feeling that we had only had half a meal.”—SPECTATOR,

Crown 8vo, cloth extra, with Illustrations, 7s. 6d.

Timbs’ Clubs and Club Life tn London.

With Anecdotes of its famous Coffee-houses, Hostelries, and
Taverns. By JouN TiMss, F.S.A. With numerous Illustrations,

Crown 8vo, cloth extra, with Illustrations, 7s. 6d.

o ) A .
Timbs Englhsh Eccentrics and Ec-
centricities : Stories of Wealth and Fashion, Delusions, Impos-
tures, and Fanatic Missions, Strange Sights and Sporting Scenes,
Eccentric Artists, Theatrical Folks, Men of Letters, &c. By Joun
Timss, F.S.A. With nearly 50 Illustrations.
One Vol. crown 8vo, cloth extra, 7s. 64.

Tom Taylor’s Historical Plays.
¢¢ Clancarty,” “Jemne d’Arc,” ¢“’Twixt Axe and Crown,” ¢‘ The
Fool’s Revenge,” ¢ Arkwright's Wife,”” ¢‘ Anne Boleyn,” ¢ Plot
and Passion.”
*.* The Plays may also be had separately, at 1s. each.
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Crown 4to, half-Roxburghe, 125, 6d.

Vagabondiana ;
or, Anecdotes of Mendicant Wanderers through the Streets of
London ; with Portraits of the most Remarkable, drawn from the
Life by JoHN THoMAs SMITH, late Keeper of the Prints in the
British Museum. With Introduction by FrANcIs DOUCE, and
Descriptive Text. With the Woodcuts and the 32 Plates, from

the original Coppers.
Large crown 8vo, cloth antique, with Illustrations, 7s. 6d.

Walton and Cotton's Complete Angler ;

or, The Contemplative Man’s Recreation : being a Discourse of
Rivers, Fishponds, Fish and Fishing, written by IZAAK WALTON ;
and Instructions how to Angle for a Trout or Grayling in a clear
Stream, by CHARLES CoTTON. With Original Memoirs and
Notes by Sir HARRIS NicoLraAs, and 61 Copperplate Illustrations.

Carefully printed on paper to imitate the Original, 22 in. by 14 in., 25,

Warrant to Execute Charles 1.

An exact Facsimile of this important Document, with the Fifty-
nine Signatures of the Regicides, and corresponding Seals.

Beautifully printed on paper to imitate the Original MS., price 2s.

Warrant to Execute Mary Q. of Scots.
An exact Facsimile, including the Signature of Queen Elizabeth,
and a Facsimile of the Great %ea.l.

Crown 8vo, cloth extra, with Illustrations, 7s. 6d.

Wright's Caricature History of the
Georges. ( The House of Hanover.) With 400 Pictures, Caricatures,
Squibs, Broadsides, Window Pictures, &c. By THOMAS WRIGHT,
Esq., M.A., F.S.A.

Large post 8vo, cloth extra, gilt, with Illustrations, 7s. 6d.

Wright's History of Caricature and of
the Grotesque in Art, Literature, Sculpture, and Painting, from
the Earliest Times to the Present Day. By THoMAS WRIGHT,
M.A,, F.S.A. Profusely illustrated by F. W. FAIRHOLT, F.S, A,

« OGDEN AND CO., PRINTERS, 172, ST. JOHN STREET, B.C.
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