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PR.EFACE. 
~,-

NATURAL Philosophy was never better 

taught than in these times, because simplified in 

the explanation-s and divested of its hard far-fetch­

ed terms. For these improvements we are in­

debted to Boyle, to Gregory, and to Joyce, not to 

mention the well known experimentalists and prac­

\itioners of our day, to whom the present work is 

chiefly indebted for what is useful, familiar and 
entertaining. But were we to go on with the 

enumeratiou of all the great names we have taxed 

with our selection, the space allotted to this brief 

exposition would be occupied ,,vith the galaxy of 

talent and ingenuity: for these no apology is offer­

ed, since they are above all praise, and we do not 

think so ill of our labours and experience as to 

suppose we have failed in our object-the pro­

duction of an amusing and i11strnctive little Vo­

lume, clothed in the smoother and more explicit 

language of the present day. 
For what is new something more might be said, 

if that were necessary; but at the termination of 

our labours, we look back to authority wit.h more 

complacancy than could be derived by sedate minds 

from novelties, however pleasing, or discoveries 
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howtver flattering to self-love. Indeed too much 
of this kind of vanity l'esides in science, and if to it 
we are indebted for improvement, no less does it 
hang upon the wheels and l'etard the progress of 
genuine practical wisdom. 

Experiment secures the test by which all philo­
sophy is best tried: that which is abstract seldom 
comes rightly into life, whilst the more beneficial, 
that depends upon natural objects and results, 
alone, is worth nothing until reduced to experience. 
Thus we may be said to learn without rudiments, 
and to begin at the termina(ion ; the mines of 
learning and the depths of research are at once 
laid open without the pains of' exploration; and 
if we have in the ensuing pa.ges broken ground 
fruitlessly, or for trivial ends, it has been with the 
wish to teach the pupil and the uninitiated how to 
dig the borders of the paths of learning more 
systematically hereafter. 

Upon one or two occasions we have smoothed 
the usual abruptness of mere e,vperiment, by some 
brief general notices; we have reduced the usual 
quantity of jejune, or unimportant tricks, that have 
no other quality to recommend them; abandoning 
the impracticable and rendering the whole sub­
serviant to some useful, practicable end, among 
which the ghost and goblin notions usually attach­
ed to matters of this sort are suc<:essfully ridiculed 
and exposed . 

J. B. 
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~bilof;opbttal ltetreattour;, 
OR, 

WINTER AMUSEMENTS 

1. Microscopes, how to f or-m. 
TAKE platina, and having perforated several holes there­in, fit into those holes, as near as may be, small bits of glass of good quality; then with a blow-pipe, melt tht glass in the hole, and you will have a good multiplying lens. Small ones are found to come off most perfectly ; but the art being in infancy, there is good reason to ex­pect much improvement will be made herein by every operator. Platina is preferred, on account of its resist­ing heat better than any other metal; and a convex lens may be also made by simply melting an irregular mass of glass npou a plane surface of platina, the upper side whereof will form itself into a regular convexity. 

2. Proof that Chemical Combination lissens 
Quantity. 

TAKE of oil of vitriol one pint, and add thereto a pint of water; combustion and heat, with an acidulated va­
pour 1 will arise, though both articles, when separate, ar~ 
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cold. Pour them off into a quart bottle, and it will not 

near fill it. 

The same experiment taught in other words. 

THE bulk of two liquids, when mixed, is less than the 

sum of the two bulks taken separately, before their mix­

ture. Put into a glass globe, of the size of an orange, 

furnished with a long narrow neck, ( or bolt head), as 

much water as will fill it halfway up, and pour upon the 

water highly rectified alcohol, nearly up to the top of the 

neck of the globe. It is essential that the alcohol be 

poured very carefully upon the water, without shaking 

the globe. When this has been done, the stratum of the 

alcohol will be seen floating on the water unmixed, par­

ticularly if the water has been previously coloured. 

Then mark on the neck or tube of the instrument, the 

exact height to which the alcohol reaches; and having 

closed the open end of the tube with the finger, shake 

~ ~globe so as to mix the fluid, and considerable beat may 

be felt-in tire grass. When the heat subsides, tlie level 

to wllich the liquor now rises, will be found much lower 

than before the mixing took place. 

3. To suspend a Ring by a Thread that has 
been Burnt. 

THE thread having been previously soaked in chamber• 

lye, or common salt and water, tie it to a ring, not larger 

tllan a wedding.ring. When yon apply the flame of a 

candle to it, though the thread burn to ashes, it will yet 
sustain the ring. 
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4. A Christmas gambol of Ghastly Features. 
INFUSE saffron iB spirits of wine, and dissolve salt 

therein. Dip a little tow in this solution, and having set 
fire to it, extinguish all the _other lights that may be in 
the 1·oom. 

5. To make any Linen appear like Diaper. 
WHEN the cloaths have been washed, spread upon a 

table, after being a little damped; then, having at hand 
a solution of alum in rose-water, dip into it a loose-haired 
painter's brush, and holding it upwards, discharge its 
contents gradually, by hitting its handle against a poker, 
held crosswise as high as one's head. If paper figures, 
or chimney ornaments, be laid upon the cloth, they will 
intercept the descent of the solution upon the cloth, and 
thus produce their own figures in a kind of relief. 

6. Chimney Ornaments made of Variegated Eggs. 
THE eggs should be those of the wild goose or swan, 

as being thicker shell, and more absorbent than those of 
some other feathered animals. Round one of these, let 
there be twined a yard or more of bright-coloured nar­
rnw ribband, rather transversely or lozenge-wise, a like 
quantity of quite another colour ; then another and 
another, until the whole egg is nearly covered. Wrap 
it in a cloth, and boil three or four hours, and you shall 
have the impression of the ribbons upon the egg, in a 
kind of plaid pattern. They will last many years. 

7. Figures in relief on Eggs, 
MA y be formed , previously to the application of co­

loured patterns (as in tlic la t experiment) !Jy drawing 
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upon the egg the desired figure or ornament with me1ted 

tallow, or any other fatty substance. Then soak the egg 

in very strong vinegar, until it has conoded that part of 

the shell which remains bare, and the parts covered with 

grease will appear in relief exactly as they were drawn. 

S. Method of giving to Plaster of Paris Figures 
the appearance of JV/ arble. 

ONE ounce of Windsor soap, being grated, is to be 

put into four fluid pounds of clear water, and dissolved 

in a well glazed earthen vessel. Then add of white bees' 

wax, one ounce, cut into thin ~lices ; and as soon as the 

whole is incorporated, the compost is fit for use. Ha­

ving dried the figure well before the fire, suspend it by a 

wire or twine, and dip it once in tlle varnish: upou tak­

ing it out the moisture will appear to have been absorb­

ed; in two minutes time, stir the compost, and dip it a 

second time, and this generaily suffices. Put it asidt, 

covered from dust, for a week; then with a bit of soft 

muslin rag, or cotton wool, ru,b the figure gently, when a 

most brilliant gloss will be prodnced. Great care, how­

ever, is necessary to avoid aura ion of tlle coat of var­

nish, which would render the labour useless, and the 

r.gure would reqwre dipping again. 

9. P earls. 
THE Chinese are reported to have constructed natural 

pearls (if the antithetical term may be used) by means 

of oysters; and we see no reason why tlle same way may 

not be adopted in our own c-0u11try; if, indeed, as has 

been shrewdly suspected, the practice does net already 

prevail secretly. Bufi'on had long ago suggested, and 

(in 1773) when this information reached Europe, that the 



OR, WINTER AMUSEMENTS. 

puncturing of oysters, while yet alive, might produce 
pearls, and we know that they were often found in this 
shell-fish on our own coasts. But two characters belong­
ed to the naturalist: he: was a visionary-a fabulist also ; 
and he left us in the dark, as to the secret of puncturing, 
which the industry and discrimination of the present day 
has fully developed. The process, which is worthy of 
trial, wherever it can be put in execution, consists in 
taking the oysters alive, and having perforated holes with 
a wire or awl, so as not to hurt vitality, a smali'iron wire 
is to be intrnduced, having knobs at a .small distance from 
each other, formed probably of knots tied in the wire. 
The oysters are then to be replaced in their beds, and by 
the time the season comes round again, a concretion of 
pearly matter will be found to have covered the knobs of 
wire, which will become more perfect and larger the 
longer the oysters are suffered to remain. 

The coasts of Dorsetshire, where the oyster-shells ar­
rive at a great size, and the south-west coasts of Ireland, 
offer the fairest harvests to this new pearl-fishery. 

10. To make Pomatum of Water and Wax. 

WATER and wax are two substances that do not readi 
ly unite together; therefore, to those who witness the 
following process, without knowing the cause, it will 
have the appearance of something marvellous. Into a 
new glazed earthen pot, put six ounces of river water 
and two ounces of white wax, in which you must pre­
viously conceal a strong dose of salt of t2.rtar. If the 
whole be then exposed to a considerable degree of heat, 
it will assume the consi&tencc of pomatum, and may be 
used as such. 
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11. Iron transformed into Copper. 

DISiiOLVE blue vitriol in water, till the water is well 

impregnated with it ; and immerse into the solution 

small plates of iron, or coarse iron filings. These will be 

attacked and dissolved by the acid of the vitriol, while 

the copper naturally contained in the vitriol wiH sink, 

and be deposited in the place of the iron dissolved. If 

the piece of iron be too large for dissolving, it will be so 

completely covered with particles of copper as to re­

semble that metal itself. 

12. Art of Bronzing Plaster Figures. 

LAY the figure over with isinglass-size, until it holds out, 

or without any part of its surface becoming dry; then 

with a brush, such as is termed by painters a' sash-tool,' 

go over the whole; taking care to remove, while it is yet 

soft, any of the size that may lodge on the delicate parts 

of the figure. When it is dry, take a little very thin oil 

gold-size, and with as much as just damµs the brush, go 

over the figure with it, allowing no more to remain than 

causes it to shine: set it aside in a dry place, free from 

smoke, and in eight-and-forty hours the figure is prepar­

ed to receive the bronze. 

The bronze, which is a powder, almost impalpable, may 

be found at the colour-shops, resembling all the metals, 

and should be dabbed on with a little cotton-wool. After 

having thus touched over the whole figure, let it stand 

another day, and then with a soft, dry bru h, rub otf all 

the loose powder, particularly from the points, or more 

prominent parts of the fignre; it will then resemble the 

metal intended, and possess tlle quality of resisting the 

weather. 
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Brass being the metal commonly imitated, the opera­
tor may choose to make it himself. In that case, let 
him dissolve copper filings in <trJwifn7'lis. When the acid 
is well impregnated with the copper, pour off the · solu­
tion upon some scraps of iron, whereby the powder will 
be precipitated to the bottom of the liqnicl : this being 
now poured off, the powder is to be repeatedly washed 
in clean water. When dry, it is fit for use. 

13. How to lift up a Flint Glas, Bottle witli a 
Straw. 

~ TAKE a straw, which is not broken or bruised, and ha­
ving bent one end of it into a sharp angle A n c, fig. I. ; 
if this end be put into the bottle, so that the bent part of 
it may rest against its side, yon may take the other end 
in your hand, and lift up the bottle by it, without break­
ing the straw ; and this will be the morn readily accom­
plished, as the angular pa1·t of the straw approaches 
nearer to that which comes out of the bottle. · 

14. How to rnake a Cone, or Pyramid, move upon 
a Table, witliout Springs or any otlte1· artifi­
cial Means. 
RoLL up a piece of paper, or any other light sub­

stance, and put a lady-bird, a beetle, or some snch small 
insect, privately under it; then, as the .animal will natn­
i-ally endeavour to free itself from its captivity, it will 
move the cone towards the edge of the table, and as 
soon as it comes there, will immediately return, for fear 
of falling; and by moving backwards and forwards in 
thii1 manner, "''m occasion much diversion to those wllo 
are ignorant of the cause. 
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15. The two Communicative Busts. 

HAVING procured two busts of plaster of Paris, place 
them on pedestals, on opposite sides of a room. Let a 
tin tube, of an inrh diameter, pass from the ear of one 
bead through the pedestal, under the floor, and go up to 
the month of the other ; taking r,·are that the end of the 
tube that is next the ear of the one head, should be con­
siderable larger than that end which co1i1es to the mouth 
of the other. 

Now, when a person speaks quite low into the ear of 
one bustJ the sound is reverberated through the length of 
the tube, and will be distinctly heard by any one placing 
his ear to the mouth of the other. It is not necessary 
that the tube should come to the lips of the bust. If 
there be two tubes, one going to the ear, and the other 
to the mouth of each bead, two persons may converse to­
gether, by whispers, without the knowledge of any other 
person in the room, 

16. The Oracular Head. 

PLACE a bust on a pedestal in the corner of a room, 
and let there be two tubes, as in the preceding article, 
one to go from the mouth, and the other from the ear, 
through the pedestal and the floor to an under apartment. 
There may be also wires, that go from the under jaw, 
and the eyes of the bust, by which they may be easily 
moved. 

A person being placed in the room underneath, and 
applying his ear to one of the tubes at a signal given, 
will hear any question asked, and can immediately reply, 
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by applying his mouth to the tube which communicates 
below, at the same time moving the eyes by the wire, to 
accompany his speech. 

17. Method of obtaining Flowers of different 
Colours on the same Stem. 

SPLIT a small twig of the elder-bush lrngthwise, and 
having scooped out the pith, fill each of the compart­
ments with seeds of flowers of different colours, but 
which blossom about the same time. Surround them 
with mould, and then tying together the two bits of wood, 
plant the whole in a pot filled with earth, properly pre­
pared. 

The stems of the different flowers will thus be so in­
corporated, as to exhibit to the eye only one stem throw­
ing out branches covered with flowers analogous to the 
seed which produced them. If the plants bear some af .. 
finity in the texture of their stems, and germinate at the 
same period nearly, less hazard will be run of the strong 
choking the weak. 

18. A Picture that Changes with the 1¥eatlier. 

MAKE a green · ink, which is termed sympathetic or 
invissible green, from its being only to be seen when 
heated-thus: Dissolve salt of tartar, clear and dry, in 
a sufficient quantity of river water. 

With this ink, take a hrnsh and trace over the trees 
and fields of a print that represents the dreary aspect ot 
winter, observing the usual rules of perspective, to make 
"Qme parti1 deeper than others, accordi.".lg to thiir dis-
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tance, leaving the remainder of their natural colours. 
Then put the print into a frame with a glass, and cover 
the back with paper that is pasted only at the e,xtremi­
ties. 

When it becomes desirable the picture should change, 
a solution of violets or tansies, mnst be passed over the 
greens, and the picture be exposed to the warm rays 0f 
the sun : all the grass and foliage will then turn to a 
pleasing green. But if a yellow tint be given to some 
parts of the print, before the sympathetic ink is drawn 
upon it, different shades will be produced, and the scene 
that a minute before represented winter, be changed into 
spring. Place the picture in the cold, and winter re­
appears ; -but admit the snn, or the heat of fire, it is 
then driven away once more, and this may be often re­
peated. 

19. The Changeable Rose·. 
TAKE a common full blown rose, and having thrown 

flowers of snl phur in to a chafing-dish of liot coals, hold 
the rose over the fumes thereof, and it will change to 
nearly white. If the rose has been a long time plucked, 
the white will be perfectly so. Afterwards dip it in wa­
ter a short time, lay it aside for a few hours, and its co­
lour will return, as the effects of the sulphur is decom­
posed. A damp or humid atmosphere, will bring about 
the same decomposition, but slower. 

20. The Blind Abbess and her Nuns. 
THEY were twenty-four in number, placed in eight 

cells, which the abbess caused to be built round a quad-
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rangle; and it being deemed essential to their mystical 
seclusion, that she should fin<l nine in each row, three nuns 
were placed in eacli cell, as in figure 1. 
With this arrangement, she was con­
tent; and so she was upon visiting her 
nuns a second time, although four men 
had been introduced among them. Nor 
were the blind abbess's rnles a whit Ll

l 

3 

3 

more transgressed, whP.n, upon a third visit, she found 
the four men had gone off, and carried each man a nun 
with him, for she still found nine in each row. The af­
fair was thus mana"ed :-When the 
men got in, th ey occupied each a cor­
ner cell, hut displaced two out of the 
three nuns who inhabited these, and 
who now took up their abod es in the 
four middle cells ; thus making five 

2 5 

5 

2 5 

2 

5 

2 

2 

persons in these middle cells, while two only remained at 
the corners. Still there were the mystical numbers­
nine in each row, (see fio-. 2.) But when the four men 
went. off, as has been said, with the four nuns, and the 
abbess came to make her third visit, a new arrange­

r
3 

l 

4 

ment became necessary, to cover the 
estrangement which had taken place. 
Accordingly, fonr nuns removed into 
each of the four corner cells, leaving 
one only in each of the four middle 
cells, and there were still nine in each 
row, as the abbess had directed ; so that she neither 
knew of the increase of habitants at one time nor of the 
decrease at another. 
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21. Counte1feit JWoney, how to detect; a goo.d 
Practical Experiment. 

THE specific gravity of metals, forms the chief cha­

racteristic of their value, when hardness is combined 
with that quality. 'fake an unsuspected piece of money 
of the same denomination as the donbtfnl one, and ha­
ving fastened each with thread, or a horse hair, to a pair 
of small scales, drop the two pieces in a vessel full of 
water; and if both are of the same quality, they will 
stand at a balance; if not so, the lightest is made of the 

basest metal. The comparison of silver, with lead, how­
ever, would be at variance with this otherwise unerring 

test; but then the sound, the feel, and indeed the smell of 
lead, is so entirely different from silver, as to confirm 
the goodness of our test, when so combined with those 

other sensible q ualitie&. 

22. An Experiment for ascertaining the Quanti. 
ty of Baser Metal contained in a given Mass. 

IN principle, the same as the preceding, is the story 

told by Vitruviu , in llis treatise " of Architecture," 
which seems to point out the period, and the name of the 

great man to whom we are indebted for this discovery. 

He tells, that Hiero, king of Sicily at that time, having 
employed a goldsmith to make a crown of pnre gold, 
which was designed to be dedicated to the gods, suspec­

ted that the goldsmitll had stolen part of the gold, and 
substituted silver in the place of it. Being desirous of 

discovering the cheat, he proposed the question to Archi­
medes desiring to know if he co11lcl, by his art, discover 
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whether any other metal was mixed with the gold. This 
celebrated mathematician being soon afterwards bathing 
himself, observed, that as he entered the bath tlie water 
ascended and flew out of it, and as he came out of it the 
water descended in like manner, from which he inferred, 
that if a mc1ss of pure gold, silver, or any other metal, 
was thrown into a vessel of water, the water would 
ascend in proportion to the bulk of the metal. Being 
so intensely occupied with the invention, he leaped out 
of the bath, and ran naked about the streets, crying, "I 
have found it, I have found it." 

The way in which Archimedes applied this circum­
stance to the solution of the question proposed, was this: 
he procured two masses, the one of pure gold, and the 
other of pure silver, each equal in weight to the crown, 
and consequently of unequal magnitudes, then immersing 
the three bodies separately in a vessel of water, and col­
lecting the quantity of water eJ1.pelled by each, he ,vas 
presently enabled to detect the fraud, it being obvious, 
that if the crown expelled more water than a mass of 
gold of its own weight, it must be mixed with silver, or 
some 'baser met:il. Suppose, for example, that each of 
the three masses weighed eighteen pounds a piece ; and 
that the mass of gold displaced one pound of water, that 
of silver a pound and a half, and the crown one pound 
and a quarter only : then since the mass of silver dis­
placed half a pound of water more than the same weight 
of gold, and the crown a quarter of a pound more than 
the gold, it appears, from the rnle of proportion, that 
half a pound is to eighteen pounds, as a quarter of a. 
pound is to nine pounds ; which was, therefore, the quan­
tity of silver mixed in the crown. 
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Since the time of Archimedes, several other nwthods 
have been devised for solving this problem; but the most 
natural and easy is that of weighing the crown both in 
air and water, and observing the difference. 

23. How to make a Peg that will exactly fit t/1,ree 
different kinds of Holes. 

LET one of the holes be circular, the other square, 
and the third an oval ; then it is evident, that any cy­
lindrical body, of a proper size, may be made to pass 
through the first hole perpendicularly ; and if its length 
be just equal to its diameter, it may be passed horizon­
tally through the second, or sqnare hole ; also, if the 

' breadth of the oval be made equal to the diameter of the 
base of the cylinder, and its longest diameter of any 
length whatever, the cylinder, being put in obliquely, will 
fill it as exactly as any of the former. 

24. Mutual Exchange of different Liquors in 
two Bottles, without using any other Vessel. 

Two bottles having been procured as nearly equal as 
possible, both in neck and belly, let one be filled with 
wine, the other with water. Then clap the one that is 
full of water dextrously upon the other, so that the two 
necks shall exactly fit each other ; and as the water is 
heavier than the wine, it will naturally descend into the 
lower bottle, and make the wine ascend into its place ; 
but it must be observed, that the wine, by this experi­
ment, will_ be considerably altered, both in taste an<l 

- '· 

I 
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quality; and, therefore, if this be thought too expensive, 
the same thing may be done with any other two liquor!! 
of different specific gravities. 

25. To place three Sticks, or Tobacco Pipes, up­
on a Table in such a manner, that they may 
appear to be unsupported by an,y tliing but 
themselves. 

TAKE one of the sticks, or pipes, A, B, fig. 2. and 
place it in an oblique position, with one of its ends, A, 
resting on the table; then put one of the other sticks, 
as c D, across this in such a manner that one end of it, c, 
may be raised, an<l the other touch the table at n. Ha­
ving done this, take the third stick E, and complete the 
triangle with it, making one of its ends E rest on the 
table, and running it under the first, AB, in such a man­
ner that it may rest upon the second, c n, then will the 
three sticks, thus placed, mutually support each other ; 
and even if a weight be laid upon them, it will not cause 
them to fall, but by simple compression does it strengthen 
and keep them firmer in their position. 

26. How to pr·event a heavy Body· from fallin.g, 
by adding another heai,ier Body to it on that 
Side towards which it inclines. 

ON the edge of a shelf, or table, or any other hori­
zontal surface, lay a key c D, fig. 3. in ~uch a manner, 
that beirig left to itself, it would fall to the ground ; then 
in order to prevent this, take a crooked stick D F G, with 
a weight H at the end of it; and having inserted one 
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end of the stick in the open part of the key at n, let it 

be so placed that the weight H may fall perpendicularly 

' under the edge of the table, and the body by this means 

will be effectually prevented from failing. 

The same thing may be done by hanging a weight 4t 

the end of a tobacco pipe, a stick, or any other body, the 

best means of accomplishu1gwhich, will be readily known 

after a few trials. 

27. Imitative Storms.-1st, T!tunder and 

L-iglttening; 2nd, Rain and Hail. 

CusT0111 having dictated the above inversions in lan. 

guage of the order of Nature, we have so titled the me­

thod adopted at public spectacles of producing artificial 

imitations of lightening followed by thunder, and hail by 

rain. 
Several tin lamps having been provided, (see fig. 4.) 

the wicks whereof rise in pyramidal order, each con­

taining twenty-five wicks, (five in heighth, and five in 

each rank), they are to be placetl close to the area to be 

iDuminated, but out of sight of the auditory. The ope. 

rator now takes in both hands the matter which is to 

cause the flashes : this being no other than rosin, fin ely 

powdered and sifted, he throws at one or more of the 

lampi, as much powdered rosin as may be deemed ne­

ceissary to agree with the representation, every throw 

producing a flash more or less vivid. He may add to the 

horror of the scene by droppin g gently smaller quanti­

ties in constant succession, whereby a continued blaze 

may be kept up. 
A readier method, upon a small scale, will be to use a 

flambeau instead of the pyramidal lamps, and to substi-
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tute a tin tube in which the powdered rosin may be con­
tained, and thrown from it upon the light. 

Meantime, thunder being the consequent of lighten­
ing, and following in due proportion to its flashes and 
their vividness, is to be thus contrived. Two deal spouts, 
constructed like the rain-gutters of a dwelling-house, are 
to be erected one above the other on tressels, with an 
inclination towards each other at one end, which will 
throw them more apart at the other. The lowermost be­
ing nearly on the ground, is to receive from the upper 
one an iron shot, (of twelve or eighten pounds), which 
the operator has put into its highest end : this shot rolling 
along the upper spout, which should be roughed at the 
bottom, produces a rumbling sound, that increases into 
the imitation of a cla11 of thunder, when the ball falls 
out of the upper into the lower spout. Out of this latter 
the operator takes the ball, and again passes it into the 
upper, incontinently, as long as the imitative thunder is 
intended to last. Two balls are usually employed, and 
lesser claps may be produced by nailing small ribs of 
wood across to obstruct the ball, so as it may hop over 
it, and increase the rumbling noise. 

Hail and rnin being generally produced by such a 
commotion in the atmosphere, as has been just represent­
ed, according to the season of the year, imitations there­
of commonly make part of the illusions of a theatre. 
Take a hollow cylinder resembling the domestic ashes, 
sieve, or the thing itself. Divide its inside into five equal 
parts by meaus of thin boards, four or five inches wide, 
placed in a sloping position as regards each other, but leav­
ing a small space next the sides of the cylinder. Four or 
five pounds of common shot, being placed therein, turn the 
cylinder at first gently, and in proportion as its motion ii 

B2 
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increased, will be the seeminp; pitilessness of the hail 

torm. Smaller shot will resemble rain. 

28. T!te Convertable Coins-a Legerdemain 
Trick. 

PROCURE two imitative gnineas, or medals, and two 

white pieces resembling s11illing:;, bnt not the genuine 

money, because of the laws enacted against ' defacing 

the coin of the realm.' Grind those pieces to half their 

thickness respectively, upon a stone, or at the glass­

grinders; then placing a yellow and a silver piere to­

gether, yon shall have two pieces seemingly gold on one 

side, and silver on the other. A neat rivet has been em­

ployed to keep the grindeu coins together ; but if the 

one be composed of tin or regulus of antimony, (Queen's 

mf:tal), and the other contains iron, adhesion will take 

place by mere contact and pressure. 
Lay one of these double pieces on the palm of one 

band, yellow uppermost, the other hand to have white up­

permost; then, haviug bid the company to notice this, 

shot both hands, strike them together, or with one hand 

underneath the table, the other a top, order the pieces to 

' change Presto!' While this is going on, the pieces 

must be turned, by dropping them over from the palm to 

the lower joints of the fingers, dexterously, or vice versa. 

Two or three such turns may be afterwards made some­

what quicker, and the trick is always looked upon with 

undiminished admiration; especially if the conjuror ha~ 

the address to borrow a shi lling and a guinea of the com­

pany: neith er whereof, however, does he make nse of, 

bnt placee tl-ern a ide nntil the juggle i5 completed. 
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29. Impenetrable Winte1· Cloaks, made of 
Ft,athers. 

THE women of Hudson's Bay prepare cloaks for their 
husbands of the feathers of birds, which naturally resist 
all kinds of weather, and are an admirable defence against 
sleet in particular. They constantly boast that' the ani­
mals have been all killed by their own bands;' and this 
is indeed necessary to the preservation of the dress, as 
the feathers which come away in moulting, or through 
disease, would decay. A coarse linen shape is stretched 
out, and the feathers having the quill part thrust through 
its mesllesJ are attached on the wrong side by needle and 
thread, and then lined with baize. Some sort of pattern, 
or patch-work, is generally attempted by arranging the 
feathers, which may be improved upon by onr fair coun. 
trywome11, especially with the J eeply coloured and va. 
riegated tinted plumage of South America, or Brasilian 
birds. 

30. 1J1uffs and Tippets, method of making, from 
the Plumage and Skins of Birds. 

We are indebted to a Frenchman for having brought 
to perfection this useful and ornamental art. Domestic 
animals of all the feathered kinds, afford the materi:il of 
which these articles may be made; but those with rich, 
variegated colours for gay wear, as they are less liable 
to decay than the sable coverings of birds, of prey, would 
no doubt be preferred. Above all, those animals should 
be selected whose plumage lies dose and smooth upo11 
thdr backs-for obvious reasons. Diseased birds, or those 

/ 
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killed in moulting time, are to be rejected, as the fea. 

thers would drop off at no distant period ; but the birds 

must therefore be killed in full health, anct the skin care­

fully striped off soon after their death, especially when 

the weather is hot, otherwise the same effects would be 

produced from corruption as from disease. When the 

skin has been freed from its impurities, it is spread upon 

a small table, the plumage downwards,...:...._the featheTS ha­

ving been previously arranged over each other, accord­

ing to the natural order. To keep it well stretched, tacks 

or pins may be driven in, CJr threads passed round under­

neath the table. 
Next, clear away the greai;e or fleshy parts that re­

main, and close up the rents, if any; the skin is then 

covered with a size made of glue, in which a small quan­

tity of common salt and a glass of white wine has been 

mixed up to bring it to the proper consistency. The 

skin, thus covered, being exposed to the direct action of 

the wind, the glue will begin to scale off, and the whole 

must be scraped away. Should any dampness still re­

main on the skin, apply the glue again, dry and scrape 

it as before. When well driell, the skin is to be placed 

away in a box, in which dried wormwood, (absinthe), 

aloes, or some other bitter vegetable, is placed. The 

skins of large, or rank-feeding bird , require vinegar and 

salt to be dissolved in the glue; and the whole to ha 

payed over with a solution of alum. 

31. A Fulminating Powder, 

MAY be made by rubbing together, in a hot marble 

mortar, with a wooden pestle, three parts, by weight, of 

11itre, two of mild vegetable alkali, and one of flower of 
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!!Ulphur, till the whole is accurately mixed. If a dram 
of this powder be exposed to a gentle heat, in an iron 
ladle, till it melts, it will explode with a noise as loud as 
the report of a cannon. 

32. A more powerful Fulminating Powder. 

THE most wonderful instance of chemical detonation 
is formed by the combination of volatile alkali with sil­
ver. Neither gunpowder, or fulminating gold, are to be 
compared with this invention; and the great danger at­
tending its manufacture prevents us from giving a me­
thodical account of its preparation to our readers, see­
ing too, that it can be purchased, properly prepared, at 
the chemists'. 

When once obtained, it can no longer be touched with 
safety; the slightest agitation or friction being sufficient 
to cause explosion. The falling of a few atoms of it, 
from a small height, produces ignition and explosion ; a 
drop of water falling on it has the same effect. No at­
tempt, therefore, can be made to inclose it in a bottle, 
but it must be let alone in the capsule, wherein, by eva• 
1>oration, it obtains this terrible property. To make this 
experiment with safety, no greater quantity than a grain 
of silver should be used ; tht last process of drying should 
be made in a metallic vessel, and the face of the opera,.. 
tor must be defended by a mask, with strong eye• 
glasses 

D 
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33. To make the Plwsplwrus JVIatch Bottles. 

NOTHING more is necessary for this purpose, than to 
drop small pieces of dry phosphorus into a common phial; 
gently heat it till it melts; and then turn the bottle 

round, that it may adhere to the sides. The phial should 

be closely corked; and, when u ed, a common brimstone 

match is to be introdnced, and rubbed against the sides 

of the phial ; this inflames the match when it is brought 

out of the bottle. Though there is no danger in phos­

phorous, till friction, or fire, is applied, yet persons can­

not be too cautious in the use of it, as instances have 

been known of one of these bottles catching fire iu the 

pocket, and ve,ry much endangering the pen.on who car­
ried it; likewi~e, if carelessly used, small particles are 

apt to get under the nails, or on the hand; and if, by ac­

cident, they are held to the fire, or rubbed together, a 
flame will presently kindle. 

34. Magical Transmutation of Colours. 

INFUSE a few shavings of logwood in common water: 

and when the liquor is sufficiently red, pour it into a 
bottle. Then take three drinking glasses, and rince one 

- of them with strong vinegar ; throw into the second a 
small quantity of pounded alum, which will not be ob­
served, if the glass has been recently washed, and leave 

the third without any preparation. If the red liquor in 

the bottle be poured into the first glass, it will appear a 
straw colour; if into tbe second, it will gradually change 
from blueish grey to black, upon being stirred with a key, 
(or any piece of iron), which ha been previously dipped 
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in strong vinegar. In the third glass, the red liquor will 
assume a violet tint. 

35. Ladies' Cloat hes catching Fire, to Ex• 
tinguish. 

WE often hear, and read in newspapers, when one of 
those deplorable accidents bas happened, which gene­
rally deprive us of the youthful and most lovely of our 
kind, dry recommendations, that ladies, whose dresses 
may catch fire, should lie down. This, though undoubted­
ly the right method of extinguishing a flame, is better 
illustrated, and imprinteu more deeply on our recollec­
tion, by the following experiment. Take two pieces of 
muslin, (the article which usually catches fire), or paper, 
or any other light ignitible substance, and having set on 
fire the lower part of both, hold one piece upright, as 
female dresses are worn ; it will burn out in about one 
minute, blazing up to a greatheighth, where the neck an.d. 
face may be supposed to be burnt. Meantime, fling the 
other piece of burning mu lin on the ground : it will burn 
slowly, the flame at no time ascending more than an inch or 
two, and although the burning article might not be mov­
ed-as must happen when a living person ifs enveloped in 
it-nearly ten minutes would eJap e before it woulu be 
consumed. In short, it is evident, that a JJerpendiciuc.w 
female dress, though fifty feet high, would burn out with 
a destructive flame in less time than a single yard of the 
same material laid in a horizontal position. It results, 
therefore, from the foregoing experiment, that as soon 
as a lady's dress is discovered to be 011 fire, she sho11ltl in­
stant ly lie down ; and she may thcu call for assis tance, 
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or confidently set about extinguishing the flame her­
self. 

N. B. A current of air always prevails near the floor, 
particularly betwee~ the door and fire-place; and therefore 
it must be kept in mind, not to rnn out of _the room, nor 
to open a window, in such cases, as that ,would be 
fatal. 

86. To ente1· a Room which may be on Fire with­
out Injnry to one's Person. 

IT is necessary to wear the hat, perhaps to wet it, if 
that can Le done readily, as well as the gloves, wrist­
bands, &c. Then stoC\ping down, with the head as low 
as possible, crawling upon the knees, a person may pene­
trate an apartment with comparative safety, a current of 
air, or of atmosphere, always pervading the ground. 

37. Ostric/1, Feathers, substitute for. 

THE extreme scarcity and dearness of this article of 
funeral pomp, appear to ·warrant us, in a commercial 
point of consideration, in seeking after a good substi­
tute, at a seemingly great expense. On the hinder parts 
of the thighs of the turkey, when white, are those .fea­
thers to be found that so nearly resemble the ostrich's, 
as to answer the same purposes, and to deceive tolerable 
good judges of th~ commoclity. White turkeys, though 
not very common, are by no means scarce. 
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38. The Pressure of the Atmosphere, 
Is known to pervade all space. It removes water, 

and may be so compressed, as to remove the more sub­
stantial bodies. Some have even asserted, that, but for 
it, some parts of this globe would fly off, into unmea­
surable space, and never return. Its effects on water, 
may be judged by the following experiment: Take a 
tall drinking glass, at the edges whereof, is fasteni.d, by 
means of sealing-wax, a piece of string made tight, and 
having in its centre a lighted wax taper. This being ba­
lanced, so as to retain its position, when the glass is turn­
ed upside down, place its month in a vessel filled with 
water ; as the taper consumes the air within the glass, 
its pressure is withdrawn ; but the pressure from with­
out still continuing, will force part of the water up into 
the glass to supply the place of the air which the taper 
has consumed. It must be evident, that nothing but the 
pressure of the atmosphere could thus cause the water 
within the glass to rise above its own level. 

39. Artificial Flowers. 

MAKE paste of divers colours, with gum dragon, well 
steeped and mixed up with sugar, beating it up with the 
paste in a mortar. For red, take cochineal ; for yellow, 
use gamboge, indigo and orris for blue ; and, for the green, 
the juice of beet leaves, scalded over the fire to take 
away their crudeness. Mould the parts thus ordered in­
to thin pieces, in forms resembling the flowers of roses, 
tulips, &c. by means of tin moulds, or cut out with the 

..: 
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point& of knives: finish the whole as nea~ly together as 
possible, and dry them on egg-shells, or some such sub­
stance. Out of the gre.en paste, cut different shaped 
leaves, which may be mixed among the flowers, in . va• 
rious situations, so as to make them appear larger or 
smaller ; make the stalks of slips of lemou-peel, or wire 
covered with green silk, wl.-lch may be bought ready co­
vered. Garnish the tops of pyramids of sweetmeats, 
fruits, &c. with those flowers, or make ·a separate bou­
quet of the leaves alone, to ·be placed in the centre of a 
desert dish. It is usual also to lay stkh in a basket, or 
kind of shell, marle of fine pastry work of crackling 
crust, neatly cut and dried for tha.t,yurpose • 

. .-

,, 

40. ArtifioirJl Fruit, with Stems . of tlte Natural 
Fruit. 

AT the proper season of the year, pluck and put by 
the stalks of the fruit meant to, be imitated, if possible, 
with the stones thereon. Then get some pretty neat tins 
made in the form of the frui~ -~neant to be imitated, but 
capable of being divided into two, and with a hole to ad­
mit the stalk. Care must be taken too, that the tins be 
smooth inside, and that thejoint be well made. 

Then take cow heels and calves feet, and boil them to 
jelly, strain it through a sieve, put it into a saucepan, 
and sweeten it; put in some , lemon-p.eel with perfume, 
and colour it like the fruit intended to be imitated. Stir 
up each sort well, give it a boil up, and fill your tins 
while it is warm, having placed the ends of the stalks 
(with the stones on) in the most natural way p,o siblc. ~ 
Should the fruit be rather too heavy while , ct, the 
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~talks and tins must be suspended, whilst drying, by 
pieces of thread made fast above to nails in the wall, or 
on the case or box in which they may be placed to 
~Y• I 

When the whole jelly may be considered quite cold, 
and a little consistent, open yom· tins, and prepare for 
laying on the bloom. Powder blue, is that bloom, and 
beautiful specimens are to be produced by practice, 
which alone, it will be easily seen, must teach, 1st, The 
mode of placing the tins upon the stalks, so as to dry iu 
the proper position, and without a seam at the joint; 2nd, 
The time and mode of taking them off again, to say no­
thing of repairing any defect that may occur. The 
stalks of other than fruit-trees m:iy also suffice, but they 
should in either case be plucked wllile in full vigour, or 
they are apt to break during the manufacture. 

41. A perfect copy of any Print or other Pie-
, ture may_be obtained, 

BY taking a sheet of the finest white paper, and wet­
ting it over with clean linseed oil on one side completely. 
Wipe off the oil as clean as pos:sible, let it stand to dry 
a few days, otherwise it will spoil the picture: laying 
several sheets aside will be equally effectual to prevent 
this accident, and render them more smoothly transpa­
rent. L.ay a sheet of this prepared tracing paper, on 
the picture to be copied, keeping it firmly down by 
means of weights on the corners, and elsewhere ; and 
then with a black lead pencil, copy over all the leading 
outlines of the figures, filling up the shades as may suit 
your fancy, tor be consistent with the subsequent genius 

' 
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to be evinced in this part of the affair. This being 

done, Jay the tracing paper, face downwards upon the 

paper, or other substance, that is to receive the picture, 

when the pencil marks are to be transferred from the 

transparent tracing paper to this new substance. Pres­

sure does this, and a pair of smooth boards in a common 

press will effect it, and is to be preferred when the copy 

is meant to be worked out in oil colours, for the greasy 

nature of the oiled paper may probably come off at the 

i;ame time, a circumstance which then signifies very little. 

But for water colour, or pencil copies, a stump made of 

a skewer, or a sharp pointed tracer, very smooth, is to 

be used, going over your former strokes of the outlines, 

&c. and you shall have the same. very neatly and exactly 

copied. 
Learners, however, who wish to perfect themselves in 

the art of drawing, will merely take the rough outline; 

filling up the shades by the eye, which is a facile method 

of teaching distances, relief, keeping, and other points, 

in the art of drawing. 

42, llow to make a Piece of Metal, or any other 

heavy Body, swim upon the SU'Jjace of Water, 

like a Cork. 

THE specific gravity of water is inferior to that of 

metals, and consequently water, absolutely speaking, 

cannot support a globe of iron or lead ; but if this ball 

be flattened, and beat ont to a very thin plate, it will, if 
put softly upon still water, be prevented from &inking, 

and will swim upon its surface like any light substance. 

In like manner, if a fine 5teel needle, which is perfectly 
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dry, be placed gently upon_ some still water in a vessel, 
it will float upori the surface without sinking. 

But if you would have a metallic bocly of large dimen­
sions to swim upon water, you must reduce it into a thin 
concave plate, like a kettle, in which case, as the air it 
contains, together with the body itself, weighs less than 
the same bulk of water; it cannot possibly sink, as is 
evident from large copper boats, or pontoons, by which 
whole armies are frequently pas~ed over rivers without 
danger. 

And if this concave metallic vessel be placed upon the 
water with its mouth downwards, it wi11 swim as before, 
and the contained air will keep the bottom of it from 
being wet: for that the water will not rise into any 
hollow vessel which is immerged into it, may be made 
evident thus :-Take a glass tumbler, and plunge it in 
water with its mouth downwards, and yon will find when 
you take it out, that the inside of the vessel is perfectly 
dry, so that if a live coal was put there, it would not be 
extinguished. 

43. Patterns for working Muslin D1·esses, ~c. 
may be multiplied by tlie fallowing easy pro­
cess.-Termed Stencilling. 

LAY the print or drawing, ·which is intended to copy 
over a sheet of paper, and with a pin or fine needle, as the 
case may require, prick the outlines of the print through 
both papers; then take the clean paper with the holes 
in it, and lay it upon the article yon wish to have the 
design transferred to, fasten it there tolerably close, and 
dust it over with fii1cly powdered charcoal, pl-aced in 

C2 



30 PHILOSOPHICAL RECREATIONS, 

a coarse bag, through the meshes whereof the dust will 

penetrate, and leave a correct copy of the original. Its 

adhere nee may be rendered more sure, by previously 

moistening the substance that is to receive the pattern, 

with a thin gnm. 
The pricked paper will serve again immediately for 

taking anotLPr pattern, and in tbe case of forming a 

border, or continnons pattern, care should be taken that 

the figme at one cud begi ns where the other side leaves 

off. 

44. Any number being mentioned, how to add a 
figure to tltal number which shall render tlze 
whole d1 visible by 9. 

Ann the figures together in yo1ir mind, which compose 

the number named ; and the figure which must be added 

to this sum,· in order to make it divisible by 9, is the one 

required. 
Suppose, for example, the number named was 8654; 

you find that the sum of its figures is 23; and that 4 

being added to this sum, will make it 27 ; which is a 
number exactly divi ible uy 9. 

Yon therefore de ire the per. on who named the num­

ber 8654, to add 4 to it, and the re ult, which is 8658, 

wi ll be divi ible by D, as was required. 
Thi recreation may be diversified, by your specifying, 

b efore the sum is namer!, the particular place where the 

figure shall be inserted, to make the number divisible 

by 9; for it is eyactly the sarne thing, whether the figure 

be put at the e11d of the number, or between any two of 
it~ digits. 
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45. A Person having made Choice of several 
Numbers, to tell h,i,m what ·/'ilumber will exactly 
divide the Sum of those which he has chosen. 

PROVIDE a sm·au bag, divided into two parts; into one 
of which, put several tickets, numbered 6, 9, 15, 36, 63, 
120, 213, 309, &c. and in the other part put as m;;,.ny dif­
ferent tickets marked with the number 3 only. 

Draw a handful of tickets from the first part, and, after 
f>hewing them to the company, put them into the bag 
again; and having opened it a second time, desire any 
one to take out as many tickets as he thinks proper. 

When he has done this, open privately the other part 
of the bag, and tell him to take out of it one ticket only. 

You may then pronounce, that this ticket shall contain 
the number by which the amount of the other numbers 
is divisible; for, as each of these numbers are some mul­
tiple of 3, their sum must evidently be divisible by that 
number. 

This recreation may also be diversified, by matking 
the tickets in one part of the bag with any numbers 
which are divisible by 9, and those in the other part of 
the bag with the number 9 only; the properties of both 
9 and 3 being the same. 

46. A Person striking a Figure out of the Sum 
of two given Numbers, to tell him what that 
Figure was. 

ARBITARIL-Y command those numbers only, as are 
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divisible by 9; such, for_ mstance, as 36, 63, 18, 117, 
126, 162, 200', 216, 252, 261, 306, 315, 360, and 432. 

Then, let a penon choose any two of these numbers ; 
and, after adding them together in his mind, strike out 
;rom the sum any one of the figures he pleases. 

After he has done this, desire him to tell you the sum 
of the remaining figures; and it follows the number you 
are obliged to add to this amount, in order to make it 9, 
or 18, is the one he struck out. 

For· Example. Suppose he choose the numbers 126, 
and 252, whose sum is 378. -

Then, if be strike out 7 from this amount, the remain­
ing figures, 3 and 8, will make 11 : to which 7 must be 
added, to make 18. 

If he strike out the 3, the sum of the remaining figures, 
7 and 8, will be 15 ; to which 3 must be added, to make 
18 : and so, in like manner, for the 8. 

47. By knowing the last Figure of the Product 
of two Numbe1·s, to tell the o(her Figures. 

IF the number 73 be multiplied by each of the mun­
bers in the following arithmetical progression, 3; G, 9, 
12, 15, 18, 21, 24, 27, the products will terminate with 
th_e nine digits, in this order, 9, 8, 7 ,_ 6, 5, 4, 3, 2, l ; the 
numbers themselves being as follows, 219, 438, 657, 876, 
1095, 1314, 1533, 1752, and 1071. 

Let ' therefore a little bag be J>rovided, consisting ot' 
two partitions, into one of which put several tickets, 
marked with the number 73 ; and into the other part, as 
many, tickets numbered 3, 6, 9, 12, 15, 18, 21, 24, and 27. 

Then open that part of the bag which ,contains the 
number 73, and desire a person to take ont one ticket 
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only ; after which, dexterously change the opening, and 
desire another person to take a ticket from the other , 
part. 

· Let them now multiply their two numbers together, 
an9- tell you the last figure of the product, and you will 
readily defermine, from the foregoing series, what the 
remaiuiag figures must be. 

~uppose, for example, the numbers taken out of the bag 
were 73, and 12; then, as the product of these two num­
bers, which is 876, has 6 for its last figure, you will 
readily know that it is the fourth in the series, and that 
the remainin'g figures are 87. 

48. A curious Recreation with a Hundred Num­
be1·s, usually called the Magical Century. 

IF the number 11 be multiplied by any one of the nine 
digits, the two figures of the product will always be 
alike, as appears from the following example : ' 

11 11 
I 2 

11111111 
3 4 5 6 

11 U 11 
1 8 9 

- , 
11 22 ,33 44 55 66 77 88 99 

Now, if another person and yourself have fifty counters 
a--piece, and agree never to stake more than ten at a 
time, you may tell him, that if he will_permi( you to stake 
first, you will always undertake to make the even cen­
tury before him. 

Ju order to this, you must first stake one, and, remem­
bering the order of the above series, constantly add to 
what he stake11 as many as will make one more than the 
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numbers 11, 22, 33, &c. of whicl.i it is con:iposed, till you 
come to 89; after which, the other party cannot possibly 
make the even century himself, or. prevent you from 
making it. 

If the person who is your opponept has no knowledge 
of number , you may stake any other number first, under 
10, provided you afterwards take care to secure one of 
the last terms, 56, 67, 78, &c. or you may even let him 
stake first, provided you take care afterwards to secure 
one of these numbers. 

'fhis recreation may be performed with other num­
bers: but, in order to succeed, yon must divide the 
number to be attained, by a number which is a unit 
greater thau what yon c~n stake each time; and the re­
mainder will then be the number yott must first stak.1:: 
Suppose, for example, the number to be attained is 52, 
(making use of a pack of cards instead of counters,) and 
and that you are never to add more than six ; then di­
viding 52 by 7, the remainder, which is 3, will be the 
numl!er you must stake fir~t; and whatever the other 
stakes, you must add as much to it as will make it equal 
to 7, the number by which you divided; and so on. 

49. Two Dice being thrown, to find the Number 
of Points on each Die, without seeing them. 
AFI'ER any person has thrown two dice, upon a table, 

bid him double the number of points on one of them, and 
add 5 to it ; then let him multiply this sum by 5, and 
add the number of points on the other die to it. This 
being done, desire him to tell you the sum, and having 
thrown out of it 25, the remainder will be a number 
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consisting of two figures, the first of which, to the left, 
is the number of points on the first die, and the second 
figure, to the right, the number on the other. 

Suppose, for example, that the number of points of 
the first die which comes up, is 2, and that of the other 
3; then if to 4, the double of the points of the first, there 
be added 5, and the sum, which is 9, be multiplied by 5, 
the product will be 45 ; to which if we add 3, the num­
ber of the points on the other die, it will make 48. Then, 
if 25 be thrown out of this number, the remainder is 
23 ; the first figure df which, 2, is the number of points 
of the first die, and the second figure, 3, the number of 
the other. 

THE AIR PUMP. 

Tms instrnment, and its powers, though tolerably well 
known to the learned by its effects, is not very familiar 
to the generality of persons. But a description of the 
principles upon which it is constructed would be super­
fluous here, as it can be purchased ready made at the 
manufacturers of mathematical instruments, at much less 
expense than it can be made for by any individual. Suf:. 
fice it to say, for the information of the reader, that the 
receiver is a glass cone placed with its mouth upon a wet 
skin of leather, stretched on a plane, out of which, the 
atmosphere may be pumµed or drawn, so as to leave an 
entire vacuum within the receiver. The properties of the 
air pump is best known by its operation, as exhibited in 
the following experiments. 
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&O. Bottles broken by Air. -
I. TAKE a square bottle of thin glass, of any size; 

;tpply it to the ·hole in the air-pump, and exhaust the 
air. The bottle will sustain the weight of the external 
air as long as it is able, but at length ' it will sudtlenly 

·burst into very small particles, and with a lond explo- , 
sion 

II. An opposite effect will be produced, if the mouth 
of a bottle be sealed so close that air cannot escape ; 
then having placed it in the receiver, exhaust the air 
from its surface. The air which is confined within the 
bottle, when the external air i~ drawn off, will act so 
powerfully as to break the bottle in pieces . 

51. Glas~ broken by Air. 
LAY a square of glass on the top of an open receiver, 

and exhaust the air. The -w~ight of the ·external air 
will press on the glass, and smash it to atoms. 

52. The Han1fixed by Air. 
IF a person hold his hand on an open receiver, and the 

air be exhausted, it will be fixed there, as if presse.<l on 
by a weight of sixty 1JOunds. 

53. Water boiled by Air. 
TAK.E water made sb warm that you can just be~r your 

hand in it, but which has not been boiled; put it under 



OR, WINTER AMUSEMENTS. 37 

the receiver, and exhust the air. Bubbles of air will 
soon be seen to rise, at first very small, but presently be­
come larger, and will at length be so great, and rise with 
such rapidity, as to give the water the appearance of 
boiling. This will continue till the air is let into the re­
ceiver, when the phenomenon will instantly cease. 

54. Aerial Bubbles. 

TAKE a stone, or any heavy substance, and having put 
it into a large glass with water, place it in the receiver. 
The air being exhausted, the spring of that which is in 
the pores of the solid body, by expanding the particles, 
will make them rise on its surface in numberless glo­
bules which resemble the pearly drops of dew on the 
tops of grass. This effect ceases when the air is let into 
the receiver. 

55. The .floating Stone. 

To a piece of cork tie a ,small stone that will just sink 
it; and putting it in a vessel of water, place it under 
the receiver. Then exhausting the receiver, the bubbles 
of air will expand from its pores, and adhering to its sur­
face, will render it, together with the stone, lighter than 
water, and consequently they will rise t:o the surface and 
float upon it. 
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56. Withered Fruit restored. 
TAKE a shrivelled apple, and placing it under the re• 

~eiver, exhaust the air. The apple will immediately be 
plumped up, and look like fruit when first gathered ; for 
this reason, that the pressure of the external air being 
taken off, the air in the apple expands it, so much in­
deed, that it will sometimes burst. If the air be let into 
the receiver, the apple will be restored to its former 
shrivelled state. 

57. Vegetable Air-Bubbles. 
THE small branch of a tree with its leaves, ot part of 

a small plant, being pnt into a vessel of water, and the 
vessel placed under the receiver, exhaust the air. 

When the pressure of the external air is taken off, tht, 
spring of that r.on tained in the air-vessels of . the plant, 
by expanding the particles, will make them rise from the 
orifices of all the vessels for a long time together, and 
produce a most beautiful appearance. 

58. The !Jllercurial Wand. 
TA.KE a piece of rod or stick, and having cut it even 

at each end with a penknife, immerse it in a vessel filled 
with mercury. When the air is pumped out of the re­
ceiver, it will at the same time come out of the pores of 
the wood, through the mercury, as ?Sill be visible at each 
end of the stick. ·when the air i again Jet- into the re. 
ceiver, it falls on the surface of the mercury, and forces 
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the mercury into the pores of the wood, where it pos 
sesses the place of the air. 

When the rod is taken out, it will be found consider­
ably heavier than before ; and that it has changed its 
colour1 also, being now all over of a blueish hue. If cut 
aslant-wise, the quicksilver, -i-. e. mercury, will be seen to 
glitter in every part of it. 

59. The il!agic Bell. 
Fix a small bell to the wire that goes through the top 

of the receiver. If }OU shake the wire, the bell will 
ring while the air is in the receiver ; but when the air is 
drawn off, the sound will by degrees bec_ome faint, till at 
length not the least noise can be heard. ' As you let the 
air in again, the sound returns. 

60. Feathers heavie1· than Lead. 
AT one end pf a fine balance hang a piece of lead, and 

at the other, as many feathers as will poise it; then place 
the balance in the receiver. .A,s the air becomes exhaust­
ed, the feathers will appear to 911tweigh the lead, and 
when all the air is drawn off, the feathers will preponde­
rnte, and the lead ascend in the scale. 

61. The Selj-rnovi'(lg Wheel. 
HAVING taken a circular piece of tin, about ten inches 

in diameter, or of any otlier size that will go into the 
~ecei ver, to its edge fix a number of tin vanes, each about 
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an inch square. Let this wheel be placed between two 
upright pieces, on an axis, whose extremities are very 
small so that the wheel may tnrn in a vertical position 
with the least possible force. Place the wheel and axis 
in the receiver, and exhau~t the air. Let then• be a 
&mall pipe with a cock; one end of the pipe to be out­
side the top of the receiver, and the other to come di­
rectly over the vanes of the wheel. 

When the air is exhausted, turn the cock, and a cur­
rent will rush against the vanes of the wheel, and set it 
in motion, which will increase, till the receiver is filled 
with air. 

62. An Artificial Halo, or Glory. 
PLACE a candle on one side of a glass receiver and the 

spectator having placed himself at a distance on the other 
side, let the air be exhausted, and the light of the candle 
will be refracted in circles of various colours, like the 
halo which encircles the sun. 

63. The Mercurial Shower. 

CEMENT a piece of wood into the lower part of the 
neck of an open receiver, and pour mercury over it. 
After a few strokes of the pump the pres ure of the air 
on the mercury will force it through the pores of the 
wood in form of a beautiful showP.r. If the receiver be 
clear and free from spots and dust, and it is dry wea­
ther, it will appear ·like a fiery shower, if exhibited in a 
dark room. 
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64. Magic Fountain. 

TAKE a tall glass tube, sealed hermetically at top and 
bottom, by means of a brass cap screwed on to a stop 
cock, and this to the plate of the pump. When the air 
is exhausted, turn the cock, take the tube off the plate, 
and plunge it i1,!to a bason foll of quicksilver or water. 
Then the cock, being a~ain turned, the fli.1id, by the 
pressure of the air, will play upon the 'tube, in the form 
of a beautiful fountaii1. • 

65. Th.e E-rploded Bladder. 

TAKE a glass pipe open at bgth ends, to one of which · 
tie fast a wet bladder, and let i~ dry. Then place it on 
the plate of the pump. While the air pr~sses the blad­
der equally on both sides, it will lie even a.ii d strait; but 
as soon as the air is exhausted; it will press inwards, and 
be quite concave on the upper side. Soon, however, as 
the air is completely exhausted, ·the bladder will become 
stretched ; then yield to the incumbent pre'ssure, and 
burst with a loud explosion. To render the termination 
of this experiment n:1ore certain, one pai·t of the blarlder 
should be scraped with a knife, and some qf its external 
fibres taken off. · 

66. Tlte Cemented Bladder. 

TIE the neck of a bladder to a stop cock, which is to 
be screwed to the plate of the pump, and the air ex­

D 2· 

/ I 

" 
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hausted from the Lladder; then turn the stop cock to 
prevent the re-entrance of the air, and unscrew the 
whole from the pump. The bladder will be transformed 
into two flat skins, so closely applied together, that the 
strongest man cannot raise them half an inch from each 
other; for an ordinary sized bladder, of six inches across 
the widest part, will have one side pressed upon the other 
with a force equal to 39G pounds weight. 

67. Cork heaz·ier than Lead. 
LET a large piece of cork be pendant from one end of 

a balance beam, and a small piece of lead from the other; 
the lead should rather preponderate. If this apparatus 
is placed under a receive~, you will find that when the 
air is exhausted, the lead which seemed the heaviest body, 
will ascend, and the cork outweigh the lead. Restore 
the air, and the effect ceases. This phenomenon is only 
on account of the difference of the size in the two ob­
jects. The lead, which owes its heaviness to the opera• 
tion of the air, yields to a lighter, because a larger sub­
stance, when deprived of its assistance. 

68. The animated Bacchus. 

CONSTRUCT a figure of Bacchus, seated on a cask; let 
his belly be formed by a bladder, and let a tube proceed 
from his mouth to the cask. Fill this tube with coloured 
water or wine, then place the whole under the re­
ceiver. Exhaust the air, aud the liquor will be thrown 
up into his mouth. While he is drinking, his belly will 
expand. 
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69. The Art~li,cial Balloon. 

TAKE a blauder, containing only a small quantity of 
air, and a piece of lead attached to it, st1ffi~-ient to sink 
it, when immersed in water. Put this apparatns into a 
jar of water, and place the whole under a receiver. Then 
exhaust the air, and the bladder will expand, become a 
balloon lighter than the flnid in which it floats, and ascend, 
carrying the weight with it. ' 

70. A contrivance, whereby Two Persons ma:1/ 
c01-respond secretly, though lite 1¥riling be 
perused by a Third Person. 

TAKE two pieces of pasteboard, or stiff paper, ont of 
which cut a number of oblong holes, at different distances 
from each other, as in the following example, both being 
alike. Keep one of these pieces for yourself, and give 
one to your correspondent, and when you are desirous 
of sending him any secret intelligence, lay the paste­
ooard upon a sheet of paper of the same size, and with­
in the spaces which are cut ont, write what you ';"Ould 
have him to understand ; the intermediate parts of the 
paper are then to be filled up with something which 
makes with these words a differe.nt sense. So when your 
correspondent receives this letter, by applying it to his 
pasteboard, and reading only that which appears through 
the oblong holes, he will be able to comprehend your 
meaning. 
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Fon EXAMPLE: 

shall be I much obliged to you, as reading 

[ alune j engages my attention [~] present, if you 

will send me any of the I eight l volumes of the ~pec­

tor; i hope you will excu-,e j this I freedom, but for a 
• ---- . ____J 

winter's I evening I I I don't I know a better entertain-

ment. If I ~ to return it soon, never trust me for 

the time j to come. \ " The sec1·et will read thus : " I 
~hall be alone _at eight this evening;_ don't fail to come." 
The remainder, or filling up, being· gratuitous nonsense. 

N.B. Such a paper may be placed in four different po­
sitions, 1st, By turning it over ; 2n1l, By turning.it upside 
down; and, 3rd, Then turning it O\'er once more; or, 
'1th, Its original posi!ion; as when the oblong holes were 
first cut. A measure that will become necessary accord­
ing to the secret we may wish to write, the better to adopt 
this to the measure of the holes in the pasteboard. 

71. Arithmetical Transposition. 

TWENTY-FIVE nnmbers placed in so many squares, in 
arithmetical order, may be so transposed, as 1f added to­
gether, either iip11:unl , ·-crosswise; 01 diagonally, their pro­
duct shall be exactly the same, as the nnmoers in the 
ceutre, cross squares, arid both diagonals of the nat>ural 
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square. Thus, if we reckon from A to B, or from c to 

D, from E to F, or G to H, 
the product is alike 65 in A 
each set of five squares 
each : so is it in every rank 

G C 

1 I 2 j 3 / 4 I 5 

6 I 1 I s I 9 1 10 

n I 12 I 13 I 14 I 15 F 
16 j 17 I 18 j 10 I iO 

of five squares each, by the E 
following rules of transpo­
sition, which may be ap­
plied to larger progressive D 
number ·, where an od~ one 

21 I 22 I 23 I 2.1 1 ~5 
H B 

is introduced. The middle numbe,·, 13, being placed in 

the centre of the transposed square, proceed to tran, po e 

the figures at right angles A 
with it in the natural square, 
to the diagonals of the trans­
posed square, or E F and 
G H of the one, to A B and 
C D of the other. Then 
place the number 1 under 

the central number 13, and C 

the number 2 in the next 

:B 

11 I 24 I 1 I 20 I 3 

4 112 \ 25 \ 8 I rn 
i 1- I s I 1 s I 21 I !) 

10 I us I 1 I M I ~:.! 

2s 1 · u \ 19 i 2 ! 15 

D 

diagonal downward. The number 3 should be placed in 

the same diagonal line; but as there is no room in the 

square, you are to place it in that part it would occupy 

it another square were placed under this. For the same 

reason, the number 4, · by following the diagonal direc­

tion, falling out of the square, it is to be put into the 

part it would hold in anotller square, placed by the side 

of this. You then proceed to numbers 5 and 6, still de­

scending; but as the place 6 should bold is already fill­

ed, you then go back to the diagonal, and consequently 

place the 6 in the second case under the 5, so that there 

may remain an empty space . between the two numbers. 

, 
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The same rule is to be obse.rved, whenever you find a 
space already filled. 

Proceed in this manrier to fill all the empty squares in 
the angle where the 15 is placed ; and as there is no 
space for the 16 in the same diagonal, descending, you 
must place it in the part it would hol~ in another square, 
and continue the same plan till all the spaces are filled. 

'12. To find the difference between Two Numbers, 
the greatest of which is unknown. 

TAKE as many nines as there are figures _ in the least 
number, and subtract that sum from the number of ninP-s. 
Let another person add that difference to the large8t 
number; then taking away the first figure of the amount, 
add it to the last figure, that sum will be the differenc9 
of the two numbers, as required. , 

Fo,· example, Roger, who is 22, tells George, who is 
older, that he can discover the difference of their ages. 
He, therefore, privately deducts 22 from 99, and the 
difference, which is 77, he tells George to add to his age, 
and to take away the first figure from the amount. Then, 
if this figure, so taken away, be added to the remaining 
Qnes, the sums will be the difference between their ages. 

Roger's age and 99, ia .•••...••• , •. - •..•• , ••••••••• 77 
To which George adding his age. . . • . . • . . • • • • • . . . . • . 35 

The sum. • • • • . . . • • • • • • 112 

12 
1 

'1'11:en by taking away the first fign_re 1, and adding} 13 1t to the la~t fixure 2, the sum 1s •••••••••••••• 
'Which added to Roger's age .••••.•.•.•.•••..••••• 22 

Gives George's au;c, which is •• ,.,.,, •• ,,, ••••• ,.,, 35 
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The secret consits in working with 99, and having 
taken away 100, an unit is added to make np the dif­
ference. 

73 . . La Bagatelle Boards, and Bumble Puppy 
Grounds, how to arrange the holes, so as 

fifteen shall count every way. Thus: 

4 I u 2 
~,-- 5--7-1 

8 1 1 6 

An example of this species of arrangement was given 
in the preceding pages, and to it, as well as this, has 
been attributed some connection with magic. 'I'his, how­
ever, must be a mistake, as regards the forme1· at least, 
which has nothin g bnt ingenuity or contrivance to recom­
mend it, in which point of view only it is worthy of no­
tice. But combinations of fi gures, or the congregation 
of olh C' r obj ects, that should produce fifteen, as a balance, 
or a con grces of totals were long held in high veneration 
hy the Egyptian Magii, and their scholars, from Greece, 
Sy ri a, anti A byss ina, all of whom attributed many virtues 
to uumlicrs so disposed, as to produce fifteen. 
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74. Anot!ter example of tlte ( so calledj Magic 
Disposition of the First One Hundred Numbers, 
so'- as to produce 505, when crr.<Jt upwards, or 
erosswise in twenty dijferenl ways. 

10 I 92 I 93 I 7 1 5 I 96 I 41 98 I 99 I 1 I 505 

11 I 19 I 1s I 8.t I 85 I 86 I 87 I 13 I 12 I 90 I 505 

n I :.!9 I 28 1 11 I 16 1 15 I 2-1 I 2:1 1 22 I 80 I sos 

10 ·1 62 I 63 I s1 I a6 I ss 1 34 I 68 I 69 I 31 I 5oe 

41 1.:_ 5i I _ 53 I - 44 I - 46 I 45 I 47 I 58 l 59 I 60 I 500 

01 I 42 I 43 I 5,1 I 56 I 55 I - 51 1- 48 I - 49 1- 50 I 5-05 

40 I Si I ss I 61 I 6s I 66 1 64 1 38 [ 39 I 61 I so5 

so I 19 I 1s I 21 I :.!6 I 25 1 14 I 13 1 12 I 21 I so5 

81 I 89 I 88 I 14 I 15 I rn I 11 1 83 I si l 20 l 505 

100 I 9 1 SI 94 I 95 I 61 97 1 31 21 9lj 505 

505 I 5os I 5 05 I 505 I 5os I 505 I 505 I 505 I 505 I 5os 1 50:j 

75. How to part an Eight Gallon Bottle oj 
Wine, equally between two Persons, using 
only two other Bottles, one of Five Gallons, 
and the other of Three. 

'fHIS question is usually proposed in the following 
manner :-A certain per on having an eirrlJt gallon bottle 
filltd with excellent wine, is desirous of making a present 
of half of it to one of his friends; but as be has nothing 
to measure it out with but two other bottles, one of 
which contains five gallons, and the other three, it is re­
quired to find how this may be accomplished . 
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In order to answer the question, let the eight gallon 
bottle be called A, the five gallon bottle B, and the three 
gallon c; then, if the liquor be poured out of one bottle 
into another, according to the manner denoted in either 
of the two following examples, tile proposed conditions 
will be answered. 

8 5 3 8 5 3 
A B C A B C 

8 0 0 8 0 0 
3 (j 0 5 0 3 

3 2 3 5 3 0 

6 2 0 2 3 3 

6 0 2 2 5 1 
1 5 2 7 0 1 
1 4 3 7 1 0 

4 4 0 4 1 3 

76. A Quantity of Eggs being broken, to find 
how many there were, without remembering tlte 
Number. 

AN old woman, canying eggs to market in a basket, 
met an unruly fellow, who broke them; but, being taken 
before a magistrate, he was ordered to pay for them, 
provided the woman could tell how many she had; but 
she could only remember, that in counting them into the 
basket by two's, by three's, by four's, by five's, and by 
sixe's, there always remained one; but in counting them 
in by seven's, there were none remaining. Now, in this 
case, bow was the number to be ascertained? 

This is the same thing as to fiud a number, which being 
divided by 2, a, 4, 5, and 6, there shall remain I, but 
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being divided by 7, there shall remain nothing; and the 
least number which will answer the conditions of the 
question, is found to be 301, which was therefore the 
number of eggs the old woman had in her basket. i 

----
77. To find t!te least JVumber of Weights that 

will weigh from One Pound to Forty. 

THIS problem may be resolved by means of the geo­
metrical progression, 1, 3, 9, 27, 81, &c. the property of 
which is sqch, that the last numler is twice the sum of 
all the rest, and one more; so that the number of pounds 
being forty, which is also the sum of 1, 3, 9, 27, these 
four weights will answer the purpose required. 

Suppose it be required, for example, to weigh eleven 
pounds by those weights : you must put into one scale 
the one pound weight, and iuto the other the three anq 
nine pound weights, which, in this case, will weigh only 
eleven pounds, in consequence of the one pound weight 
being in the otller scale; and, therefore, if you put any 
substance into the first scale, along with the one pound 
weight, and it stand in equilibrio with the 3 and 9 in the 
other scale, yQ,u may conclude it weighs eleven pounds. 

In like manner, to find a fourteen pound weight, put 
into one of the scales the one, three, and nine pound 
weights, and into the other that of twenty-seven pounds, 
and it will evidently outweigh the other three by four• 
teen pounds ; and so on for any other weight. 
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78, To break a Stick which rests upon two Wine 
Glasses, without injuring the Glasses. 

TAKE a stick (AB. FIG, 5.)of about the size of a common 
urnomstick, and lay its two ends, (A B.) which ought to 
be pointed, ~1pon the edge of two glasses, placed upon 
tvvo tables ot equal height, so that it may rest lightly 
upon the edge of each glass. Then take a kitchen poker, 
and give the stick a smart blow, near the middle point c, 
and the i,tick, An, will be broken, without in the least 
injuring the glasses : and, even though the glasses be 
filled with wine, not a drop will be spilt, if the operation 
is properly performed. 

But, on the contrary, if the stick were struck on the 
under side, so as to cfrive it up into thP air, the glasses 
would be infallibly btoken. 

~ 

79. A Slieep Penn whic!t aontains a Hundred, 
rnay, by tlie addition of two more Hurdles, be 
made to hold double that Number. 

IN the original penn, or th?,t which holds the hundred 
sheep, the hurdles must be so disposed that there shall 
be only one at the top and bottom thereof. 'l'hen it is 
obvious, that if one hurdle more ue placed at each end, 
the space inclosed must nec~sarily be double that of 
the first penn, aud consequently it will hold twice the 
number of heep. 
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80. Metlwd of preparing t !te Composition, and 
applying it, so as to make Prints resemble Oil 
Paintings. 

TAKE of Canada balsam one ounce, spirit of turpen­
tine two ounces, and mix them together. J>repare the 
print, or drawing with a wash made of a solution of isin­
glass in water, and when dry, apply the above varnish 

'. with a hair brush. 
N.H. The deception will be greatly heightened by pre­

viously mounting the print ou a canvas strainer. 

81. A ]Jletlwd eil!ter to enlarge 01· diminislt t!te 
size of a Picture or Print. 

D1noE the sides of the original with a pair of coil\ 
passes into any _number of equal parts, allll rule lil,es 

----..... across with a black lead pencil from side to side, and 
from top to bottcm. Then, having your paper of the size 
intended, divide it into the same number of squares, either 
larger or smaller, as you would e1,large or contract it. 
Then placing the original before you, draw square by 
square the several parts, observing to make the part of 
the figul'e you are drawing fall in the same part of the 
squares in the copy as it does in the original. To prevent 
mistakes number the squares both ot the original and 
the copy. 

To avoid the necessity of ruling across the original, 
which in some cases may injure it, take a square pane of 
crown glass and divide its sides, and al o its top and 
bottom into equal parts; then from each division draw . 
lines across the gl-ass with lamp black ground with gum 
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water, arid you will divide the glass into squares. Then 
lay the glass upon the original which you wish to copy, 
and having drawn the same number of squares upon your 
paper, proceed to copy into each square on your paper 
what appears behind each corresponding square of the 
glass. Instead of a glass, an open frame, with threads 
stretched across, will answer the same purpose, placing 
the picture in the middle, and ·taking care to number the 
extremity of each square. .(See fig. 6.) ,_ 

82. _ Varnish Jo,· Sillc, which renders it imper viotts 
to Water or Air. 

TAKE of linseed oil, and add to it for every pint, two 
ounces of sugar of lead, and three ounces of litharge; 
boil until these ingredients are dissolved. Then, to a 
half pint of the drying oil, (as we will now consider it), 
add a pound of bird-lime, and in an iron pot of a gallon 
measure, let it boil gently over a slow charcoal fire, un­
til the bird-lime ceases to make a crackling noise. Then 
pour upon it two pints and a half of drying oil, and boil 
it about an hour longer, stirring it often with an iron or 
wooden spatula. As the varnish, in boiling, swells much, 
the pot should then be removed from the fire, and be 
again replaced when the swelling subsides. While boil­
ing, it should be occasionally examined, in order to as­
certain whether it has boiled enough : for this purpose, 
take some of the varnish upon the blade of a large 
knife, and after rubbing the blade of another knife upon 
it, separate the knives; and when, on their separation 
the varnish begins to form threads be-tween the two 
knives, it has boiled enough, and ihonld be removed fr0m 

.E2 
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the fire. ·when it is almost cold, add nearly about an 
equal quantity of spirits of turpentine; mix botll well 
together, and let the mass rest till the next day. Then, 
having warmed it a little, strain and bottle it ; if too 
thick, add more spirits of turpentine. 

N. tJ. This varnish should be laid upon the silk when 
perfectly dry, in a lukewarm state; a thin coat of it 
upon one side, and, about twelve hours after, two other 
coats should be laid on, one on each side ; and in twenty­
four hours the silk may be used. 

83. The Art of joining Cliina-ware, so as to be 
fit for use in ten minutes. 

Mix some oyster-shell powder with the white of a 
fresh egg, to the thickness of white paint, lay it on thick 
at the two edges, and join tllem as exact and quick as 
possible, then put it before the fire till the china is quite 
hot, and it will cement in about two minutes. Pour boil­
ing water into it directly, wipe it dry, scrape it clean on 
both sides with a penknife, and it will appear only as a 
crack. Mix no more than you can use for one or two 
things at a time ; for if the cement grows hard it will be 
spoiled. 'I11e powder may be prepared as follows :­
Choose a large deep oyster-shell, put it in the middle of 
a clear fire till red hot, then take it out, and scrape away 
the black parts ; pound the rest in a mortar as fine as 
possible, sift and beat it a second time, till quite smooth 
and fine. 

84 . To prepare a Hortus Siccus. 

'fu1s is a Latin term, sic:nifying " dry garden," inas­
much as specimen5 of ,d i sorts of plants mrty be thus 
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preserved, in order to have recourse to them npon fnture 
occasions, wheu botany is pursued as a science in doors. 
The value of such a collection is evident, since a thou­
sand minutire may be preserved in the well dried speci­
mens of plants, which the most accurate engraver would 
have omitted. 

Among the different methods adopted by botanists 
for obtaining a hortus siccns, the following suggested by 
the ingenious Mr. Whately, appears to be tile most prac­
ticable. 

He directs those who intend to follow his plan, pre­
viously to procure-I. A strong oak box of the same 
size and shape as those employed for packing up tin 
plates-2. A quantity of fine sifted sand, sufficient to 
fill the box-3. A considerable number of pieces of 
pliant paper, from one to four inches sqnare; and, 4. 
Some small flat leaden weights, aud a few small bound 
books. 

'fhe plant is first to be clearerl from the soil as well as 
the decayed leaves, and then laid on the inside of one of 
the leaves of a sheet of common cap paper; the upper 
leaves and flowers are next to be covered when expand­
ed, by piece-s of the prepared paper, and one or two of 
the leaden weights placed on them. 

The remainder of the plant is now to be treated in a 
similar manner. 

'fhe weights ought next to be gently removed, and. the 
other leaf of the slleet of paper folded over the oppo­
site one, so as to contain the loose pieceli of paper and 
plants between them, a book or two is now to be applied 
to the outside of the paper, till the intended number of 
plants is thus prepared, when a box is to be filled with 
sand to the depth of an inch, one of the plants put in, 
and covered with sand sufficient to prevent the form of 
the plant from varying.-The other plants may then be 
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placed in succession, and likewise covered with a laye1· 
of sand, one inch thick between each, after which, the 
whole is to b~gently pressed down in a greater or less 
degree, according to the tenderness or firmness of the 
plants. 

The box is next to be carefully placed ·before a fire, 
one side being occasionally a little raised, as may be most 
convenient, the sides being alternately presented to the 
fire two or three times in the day, or the whole may be 
put into an oven gently heated, in the course of two or 
three days the plants will be perfectly dry, when the 
sand ought to be taken out and put into another box, the 
plan ts should likewise be removed to a . .sheet of writing 
paper. 

85. Sea Plants, metliod of prese1·ving. 

THESE grow on the rocks from which the sea occa­
sionally recedes ; they are termed fuci, and when dried 
and preserved, are exceedingly beautiful ; the curious, . 
therefore, and especially those who prosecute the stndy 
of botany, must be _anxious to know the best method of 
preserving them, without destroying their colour and 
beauty. The following is recoipmended by M. Maurluyt: 
-Take a sheet of paper, or rather of pasteboard, and 
cover it with varnish on both sides, and having rowed in 
a boat to the rock where the focus abounds, plnnge your 
varnished paper into the water, and detaching the focus, 
receive it up-on the paper, agitate the paper geutly in the 
water, that the plant may be properly spread over it, 
and lift -them up together softly out of the water, then 
fix down with pins the trong stalks, that they may not 
be displaced, and leave the plant lying upon the varni b­
ed paper, to dry in the OlJCll air: when it is folly dry, 
the different p-arts · will retain their po ition, and thfi 
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plant may be preserved within the leaves of a book. If 
you wish to free it from the slime and salt which ad­
herea to it, it may be washed gently in fresh water, after 
being removed from the rock on which it grew. 

86. An easy and expeditious Method of provid­
ing a substitute for Indian Ink. 

~OIL parchment slips, or cuttings of glove leather, in 
water, till it forms a size, which, when cold, becomes of 
the consistence of jelly; then, having blackened an 
earthen plate, by holding it over the flame of a candle, 
mix np with a camel hair pencil, the fine lamp black thus 
obtained, with some of the above sizo, while the plate 1& 

still warm. '!'his black requires no grinciing, and pro­
duces an ink of the very same colour, which works as 
freely with the pencil, and is as perfectly transparent 
as the best Indian Ink. It likewise possesses the ad­
vantage of furnishing artists with a substitute for that 
article, which may be prepared in situations, where it 
might be difficult to obtain the ink itself. 

57. A Varnish whicli suits all sorts of Prints 
and Pictures, stands Water, and makes the 
Work appear as shining as Glass. 

DILUTE one quarter of a pound of Venice turpentine, 
with a gill, or thereabouts, of spirit of wine, if too thick, 
add a little more of this last, if not enough, a little more 
of the former, so that yon bring it to have no more 
thickness than the apparent one of milk; lay one coat 
of this on the right side of the print, and when dry, it 

G 
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will shine like glass. If it be not to your liking, you 
need only lay another coat on it. 

88. To make appear in Gold the Figures of a 
Print. 

AFTER having laid on both sides of the print, one coat 
of the above described varnish in order to make it 
transparent, let it dry a little while, then before it is 
quite so, lay some gold in leaves on the wrong side of the 
print, pressing gently on it with the cotton you hold in 
your hand. By these means, all the parts, whereon you 
shall lay these gold leaves, will appear like true massive 
gold on the right side. 

Now, when this is all thoroughly dry, lay on the right 
side of it, one coat of the varnish described above, and 
it will then be as good as any crown glas . You may 
al o pnt a pasteboard behind the print to snpport it the 
better in its frame. 

89. To make Artificial Pearls. 

TIIE mode of obtaining real pearls, was shewn in a 
preceding article, ( o. 9.) a good imitation is made by 
certain Jews in and about London, after the following 
process. 'fhat the scales of the fish, of which they 
are mainly formed, should be scarce and dear, is not to 
be wondered at, but that tbey should reach the enormous 
price of a guinea per quart, would almost exceed be­
lief, but for the excellent imitation they atford of th~ 
real pearl, and the tedious, protracted, aud illega! 
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means, made use of by the fishermen to obtain the 
scales.* 

Take the bleak, or blay, as it is sometimes termed, 
which is a fish very common in the Thames, and having 
scraped off the fine silvery scales from the belly and 
sides while yet alive, wa h and rub the e in water ; ha­
ving suffered this water to settle, the sediment will be 
found of an oily consistence. A little of this is to be 
dropped into a hollow glass bead, of a bluish tint, and 
shaken about, so as to cover all the inner surface of the 
bead. After this, the bead is to be tilled np with melted 
white wax, to give the pearl solidity and weight. 

90. Method of 1,Vashing Cliinls, so as to pre­
serve its Gloss and Beauty. 

TAKE two pounds of rice, and boil in two gallons of 
water till soft, when done pour the whole into a tnb, Jet 
it stand till about the warmth you in general use for co­
loured livens; then put your chints ·in and use the rice 
instead of soap, wash it in this till the dirt appears to 
be out; then boil the same quantity as above, but strain 
the rice from the water and mix it in warm clear water; 
wash it in this till quite clean. 

• The fish being canght, the Thames fishermen assidu­
ously seek after the bleak, seize them while yet struggling, 
and scrape otf the larger scales from the sides, (which 
alone are valuable), and then cast them into the water 
again, under the vain hope of obtaining another harvest 
from the same individuals : in which, however, it is con­
fidently believed, they arc mistaken. 
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91. Nuremberg Powder of Variegated Colom· 
for strewing upon Writing. 

Mix together clean filings of copper, brass, iron, steel, 

and other metals; put each of them separately into an 

iron vessel ; and beat them till they change colour. The 
degree of heat can only be 1·egnlated by trial. Take 

these to a good flatting-mill furnished with a funnel at 

top, and pass these filings through it, and you will pro­

cure a most beautiful sparkling powder of all sorts of 

lively colours. 

92. How to make a Drawing Desk. 

LET a frame be made of a reasonable size, so that a 

tolerably large piece of crown glass may rest upon it, 

supported by a ledge at the bottom part ; where, by two 

hinges, it may be fastened to a drawer of the same di­
mension, which may be divided to serve for pen, ink, and 
paper, and other small utensils or instruments for draw­

ing. To the top of the frame, fix two stays, by which 

the frame may be raised higher or lower, as occasion may 

require. 
The manner of using this frame is thus :-lay the print 

or drawing you intend to copy on the glass, and fasten a 

sheet of fine white paper, with some wafers; or paste, 

upon it ; if you work in the day-time, place the back, 

after you have raised the frame to a proper height, 

against the window; but if by night, put a lamp behind 

it, and you will see every stroke of the print or drawing, 

which, with your pen you may copy very accurately, and 

finish according to the manner you think proper. If it 
~ea solid piece you intend to copy, then place it be­

oind the desk, aud having fastened your paper to the 
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frame, put the lamp so as to produce a strong shade on 
the objeet you have before you to draw, and you will 
plainly see to trace the outlines with black lead pencil : 
after which, fill up the shades in the manner it appears 
without the desk. 

93. Improved Method of taking off Impressions 
of Leaves, Plants, &c. 

TAKE half a sheet of fine wove paper, and oil it well 
with sweet oil ; after it has stood a minute or two to let 
it soak through, rub off the snperfluous oil with a piece 
of paper, and let it hang in the air to dry; after the oil 
is pretty well dried in, take a lighted candle or lamp, 
and move the paper slowly over it in an horizontal clirec­
tion', so as to touch the flame till it is perfectly black; 
when you wish to take off impressions of plants, lay your 
plant carefully on the oiled paper, and lay a piece of clean 
paper over it, and rub it with your finger equally in all 
parts for about half a minute; then take up your plant, 
and be careful not to disturb the order of the leaves, and 
place it on the book or paper, on which you wish to have 
the impression; then cover it with a piece of blotting 
paper, and rub it with your finger for a short time, and 
you will have an impression superior to the finest en­
graving. The same piece of black paper will serve to 
take off a great number of impressions, so that when 
you have once gone through the process of blacking 
it, you may make several impressious in a very short 
time. 1 

The principal excellence of this method is , that the 
paper receives thi impression of the most mim1te veins 
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and hairs, so that you may obtain the general character 
of most flowers much superior to any engraving. The 
impressions may afterwards be coloured according to 
nature. 

94. To dye White Gloves a beautiful Purple. 

BorL four ounces of logwood and two ounces of roche 
allum in three pints of soft water till half wasted. Let 
it stand to be cold after straining. Let the gloves be 
nicely mended, then with a brush do over them, and 
when dry repeat it. Twice is sufficient, unless the co­
lour is to be very dark; when dry rub off the loose dye 
with a coarse cloth; beat up the white of an egg, and 
with a sponge rub it over the leather. The dye will stain 
the hands, but wetting them with vinegar will take it off 
before they are washed • 

. 95. French Way of washing fine Lace or Linen. 
TAKE a gallon of furze blossoms and burn them to 

as 1es, then boil them in six quarts of soft water ; this 
water, when fine, you are to use in washing with your 
s <l s as occasion requires, and you will have the linen, 
&c. not only exceeding white, but it is done with half 
the soap and little trouble. 

HG. To make Flock Cloth Hangings, wlticlt at a 
distance look like Tapestry. 

SPREAD coarse canvass upon an even floor or table, 
-~nd having flocks or shreds of woollen ground as small 
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as dust, and the cloth being sized over with good strong 
size, while it is wet, sift the flocks through a fine sieve, 
which, when you have done, run a roller of wood or iron 
over the piece to press them down close, and so suffer 
them to dry in the shade, lest the sun or fire parch them 
or make them crack, and when they are dry, brush them 
over lightly with alum water, and so draw your design 
with black and red lead, cbarco~l black, or any other co­
lour, and it will at a distance look like tapestry, and be 
very lasting in a room where no great fires are made. 

97. Beautiful Golden Yellow Dye, for Silks, 
Cotton, ~c. 

THIS fine, lively and durable yellow dye, has rllecently 
been discovered by M. Lasteyrie, who thus describes the 
pi-ocess by which it is obtained from the shaggy spunk, 
or boletus hirsutus of Linn~us, a species of mushroom or 
fungus, growing chiefly on apple or walnut trees. This 
vegetable substance is replete with colouring matte1·, 
which must be expressed by pounding in a mortar; after 
which the liquid thus acquired is to be boiled about a 
quarter of an hour. Six pints of water may be well 
tinged for dying by a single ounce of the expressed fluid. 
This being strained, the silk, cotton, &c. intended to be 
dyed, must be immersed and boiled in it for about fift~en 
or twenty minutes, when fine silk in particular, if it be 
afterwards passed through soft soap water, will appear of 
a bright golden yellow hue, equal in lustre to that of the 
silk hitherto imported from China at a great expeme, 
for imitating gold embroidery. In short, every sort of 
stuff retains a fine yellow colour; but it is, of course, less 
bright on linen and cotton . Nor is the use of this vege­
table substance confined to dying, since it has been as­
certaiued, that the yellow extract which it yields is ap• 
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plicable to the purposes of painting both in oil and in 
water colours. 

98. To rnake Wax Candles. 
TIE a dozen of wicks on an iron circle, at equal dis­

tances, over a large copper vessel, tinned and full of 
melted wax, pour a ladle full of the wax on the tops of 
the wicks, one after another; what the wick does not 
take, will drop into the vessel, ·which must be kept warm 
by a pan of coals; so poured on till you have your can­
t.lies as big as you ch use. If you want to have them of a 
pyramidical form, let the three first ladles be poured on 
at the top of the wick, the fourth at the height of ¾, the 
fifth at½, and the sixth at¼; then take them down hot, 
and lay them aside of each other in a feather bed folded 
in two, to preserve their warmth and keep the wax soft; 
then take them do-wn, and roll them one by one on a 
smooth table, and cut off the thick end as you please. 

99. To rnake Crocant or Ornamental Paste, for 
covering presen.'ed Fruits. 

A CROCANT frame is made of copper, in the form of 
an egg cut through the middle, and about the size of two 
quarts; take about half a pound of flour and an ounce of 
fine grated sugar, which make up in a paste with the 
yolk of an egg or two, and a little water ; roll it out 
very thin and even ; butter the outside of your crocant, 
and lay the paste over it quite smooth, and with a sharp 
pointed penknife cut it in what figure you please; but it 
is only those who understand drawing can do it to per. 
fection, as it ought to be done in coats of arms, flowen, 
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foliage, &c. when done set it in the oven to harden, and 
make it a cover for preserved fruits of any kind. 

You may boil sugar till it be quite tough and ropy, and 
butter your frame, and with a small twig lay it on the 
frame in what figure you please: take it off when quite 
hard, and use it as the other. 

100. Method of making Paper into Frames for 
Pictures,fine bmbossed Work, and other parts 
of Furniture. 

MR. BoYLE tells us that paper besides its common 
uses, may be made into frames for pictures, fine em­
bossed work, and other parts of furniture. For this pur­
pose, a convenient quantity of the best white sort may 
be steeped for two or three days in water, till it becomes 
very soft, then reducing it by the mortar and hot water 
into a thin pulp, it is laid on a sieve to draw off its super­
fluous moisture, then putting it into warm water wherein 
a considerable quantity of fresh glue, or common size 
has been dissolved, it may afterwards be put into moulds, 
to acquire the designed figure, and when taken out, may 
be strengthened as occasion requires with plaster or 
moistened chalk, and when dry, painted or overlaid. 

101. To make Liquid Gold and Silver for Vellum 
Painting, Fans, ft,c. 

GRIND up gold or silver leaf with gum water, or 
honey, in a mortar, then wash away the gum or honey, 
and use the powder that remains with the gum water. 

This may be applied to any article with a camel's hair 
pencil in the same way as any other colour. 

F2 • 
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102. To Gild Sheets of Paper for ornamenting 
Ladies' Fancy 1-Vork, ~fC. 

TAKE yellow ochre, grind it with rain water, and lay 
a ground with it all over the paper, which shonld be fine 
wove, when dry, take the white of an egg, and about a 
quarter of an ounce of white sugar candy, and beat them 
together till the sugar candy is dissolved, then strike it 
all over the ground with a varnish brush, and immediately 
lay on the leaf gold, pressing it down with a piece of 
fine cotton, when dry, polish it with a dog's tooth, or 
agate. 

--,--
103. To Silver Paper without Silver, after the 

Chinese manner, very useful in Fancy Jflork. 

TAKE two scrnples of clear glue (Indian glue is the 
best) one scruple of alum, and half a pint of clear water, 
simmer the whole over a slow fire till it is nearly two­
thirds evaporated, then your sheets of paper being laid 
011 a smooth table, dip a varnishing brush in the prepara­
tion, and go quickly over the paper twice, sift powder 
of talc through a fine sieve mad e of gauze, hang it to dry, 
and when dry, rnb off the superfluous talc, which serves 
again for the same purpose. 'fhe talc is to be prepared 
in the following manner :-Take one pound :Muscovy 
talc, boil it in fa ir water four hours, then tal e it off the 
fire, and let it stand in the water two days, wash it well, 
beat it to pieces in a mortar, and add to it six ounces of 
alum, which when reduced to a fine powdtr, put again 
into clear water, and just giv e it a boil, pour off the 
water, and place the powder in the sun, or a warm place 
to dry, and it will become a hard con istence. This 
beat in a mortar to an impalpable powder, and it is fit 
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for use; keep it in a bottle to keep the dust from it, 
which is apt to make it appear dingy. 

104. Method of Painting on Silk or Satin. 
FIRST make an outline according to your fancy, then 

lay on a wash of isinglass with great care, which will re­
move the glare and slcekiness of the silk, being neces­
sary to make your colours work freely; melt the isinglass 
in clear water so as not to be very glutinous, otherwise it 
would spoil your colours and discolour your silk; ob­
serve your lights are to be made by a small tint mixed 
with flake white, of the colour of the intended flower, 
just sufficient to make a degree from the colour of the 
silk; for instance if a blue flower a very small quantity 
of bice or blue verditer mixed with the white, using less 
of the white in proportion as the shades grow darker, 
indigo may be used alone in the darkest shades. Take 
care never to lay your colours on the silk thick, as then 
they will be apt to crack, to prevent which it may lie 
proper to mix a little white sugar candy with the gum 
water. If your flower is so deep as not to admit of a 
pure white in any part, lay on a priming of wllite, which 
being thoroughly dry proceed to the ground colour of 
the flower, advancing gradually with the shades .1.s before 
directed. 

105. To make.fine Blue Sealing 1¥ax. 
TAKE an ounce of mountain blue, or blue ashes, an 

ounce of fine mastic, the fifth of an onnce of true Venice 
turpentine; then get a small iron pot or pan well cleaned, 
and made so as to have a little spout or beak, put the 
mastic in .it first, which is to be melted on the fire, taking 
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care that it does not burn; then mix the turpentine with 
it : this mixture being done, take the pan from the fire 
and put the blue ashes in it, then stir it all well with a 
little stick; take care when yon put in the blue ashes 
that the other ingredients are not too hot, as that would 
make the colour too black, when all is well mixed, and 
before it is quite cold, take two pieces of glass, which 
must be made wet with water, then pour on one of them 
this composition in order to roll it in sticks under your 
fingers, which must be wet. 

In order to give this wax the necessary polish, pass 
the sticks over the flame of spirits of wine, which are tA 

be lighted for this purpose. 

106. 1lf etlwd of teaching Drawing 01· Writing 
to young Persons. 

AN artist proposes to teach young persons the ele­
ments of drawing by making them first practise on a 
slate ; because it may be soon cleaned with a wet cloth 
or sponge. This method indeed would save the expense 
of paper, and afford the pupils an opportunity of easily 
correcting their faults, without being obliged to begin 
their drawing again entirely. 

For my part, I think it would be more advantageous 
to employ, instead of a slate, a piece of Bohemian glass, 
which might be made rough on one side, by rubbing it 
with a pumice stone or a flat bit of freestone or fine sand 
well moistP.ned. Whatever figures have been drawn on 
this glass, may be effaced by a wet cloth in the same 
manner as from a slate; and besides this advantage, as 
the glass is transparent, correct copies may be placed 
below it, whicn the scholars ought to follow till their 
hand is properly formed. What is here said of drawing 
may be applied also to writing. 
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107. To write on Paper with Letters of Gold. 

PuT some gum arabic into common writing ink, and 
write with it in the usual way. When the writing is dry 
breathe on it, the warmth and moisture softens the gum 
and will cause it to fasten on the gold leaf, which may be 
laid on in the usual way, and the superfluous part brushed 
off; or instead of thii, any japanner's iize may be used. 

108. Curious and ·simple manner of keeping 
Apricots, Pe-aches, Nectarines, Plums, &c. 
and even Figs, fresh all the year. 
FoR this small but excellent article we are indebted to 

no less a person than the celebrated Monsieur Lemery, 
one of the first chemists France ever produced. Beat 
well up together equal quantities of honey and common 
water, pour it into an earthen vessel, put in the fruits all 
freshly gathered and cover them up quite close. When 
any of the fruit is taken out, wash it in cold water aud it 
is fit for immediate use. 

109. To remove Spots of Greasefrom Cloth. 
SPOTS of grease may be removed by a diluted solution 

of potash, but this must be cautiously applied, to prevent 
injury to the cloth. Stains of white wax, which some­
times fall upon the clothes from wax candles, are re­
moved by spirits of turpentine, or sulphuric ether. The 
marks of white paint may also be discharged by the last 
mentioned agents. 

. ;..., . " 
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110. A very simple and Economical Method to 
take out every kind of spot occasioned by Fruits, 
such as Strawberries, Gooseberries, &c. 

LET the spotted part of the cloth imbibe a little water 
without dipping, and hold the part over a lighted common 
brimstone match at a proper distance. The sulphureous 
gas which is discharged soun causes the spot to disap­
pear. 

111. To clean white Satins, and Flowered 
Silks, &c. 

Mix sifted stale bread crumbs with powder blue, and 
rnb it very thoroughly all over, then shake it well, and 
dust it with clean soft cloths. Afterward, where there 
are any gold or silver flowers, take a piece of crimson in 
grain velvet, rub the flowers with it, which will restore 
them to their original lustre. 

112. To send Carp and Pike alive to any 
Distance. 

STEEP the crumbs of new bread in brandy, and when 
it is sufficiently swollen, completely fill the mouth of the 
fish with it, and afterwards pour in a small quantity of 
brandy, wrap up the fish afterwards in fresh straw, sewed 
with packthread, and cover the whole with a linen cloth: 
when the fish reaches its destination, let it be unpacked, 
and thrown into a tub of water, where it will remain a 
quarter or half au hour without giving any signs of life, 
but at the expiration of that time it will disgorge itself 
copiously, and resume its ordinary motions. r 
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113. To make Size for Painting Scenes, and other 
Candle-light Pieces. 

STEEP a quarter of a pound of the cuttings of white 
glove leather in water for some time; then take them out, 
and boil them in three quarts of water till it wastes to a 
pint, and strain it through a cloth into an earthen pan ; 
when the size is cold, if it feel firm under your hand, it is 
strong enough ; you may prepare any colours in this size 
while it is warrn, and it would take off the glare which 
would appear upon them by candle-light, if mixed with 
gum water. 

114. To produce Fire by mixing together two 
cold Liquids. 

TAKE half a pound of pure dry nitre, in powder; put it 
in a retort that is quite dry; add an equal quantity of 
oil of vitriol, highly rectified, and upon distilling the mix­
ture in a moderate sand heat, it will produce a liquor 
like a yellowish fume; this, when caught in a dry receiver, 
is Glaube1·'s Spirits of Nitre. But the preparation, under 
that name, may be obtained at the chemist's, which will 
of course save much time and trouble. 

You then put a drachm of distilled oil of cloves, turpen­
tine, or carraways, in a glass vessel; and if you add an 
equal quantity, or rather more, of the above spirit, though 
both substances are in themselves perfectly cold, yet, on 
mixing them together, a violent flame will instantly arise 
and destroy them both, leaving only a little resinous mat­
ter at the bottom. 

The same thing may be effecte1l with the foming acilf 
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of nitre and oil of turpentine ; but the experiment should 
be perfon:ned with great caution, by fixing the vessel, 
containing the acid, at the end of a long pole, particu­
larly if the quantity of ingredients be considerable. 

115. The Exploding Bubble. 

IF you take up a small quantity of melted glass with a 
tube, (the bowl of a common tobacco pipe will do,) and 
let a drop fall into a ve&sel of water, it will chill and con­
dense with a fine spiral tail, which being broken, the 
whole substance will burst with a loud explosion, without 
injury either to the party that holds it, or him that breaks 
it; bnt if the thick end is,itruck, even with a hammer, it 
will not break. 

116. The Magic Picture. 

TAKE two level pieces of glass, (plate glass is the best,) 
about three inches long and four wide, exactly of the 
same size; lay one upon the other, and manage so as to 
leave a space between them by pasting a piece of card, 
or two or three small pieces of thick paper at each 
corner. 

Joiu these glasses together at the edges, by a composi­
tion of lime, slacked by exposure to the air, mixed with 
the white of an egg. Cover all the edges of these glasses 
with parchment or bladder, except at one end, which is 
to be left open to admit the following composition : 

Dissolve by a slow fire six ounces of hog's-lard, with 
half an ounce of white wax ; to which may be added an 
ounce of clear linseed oil. 
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This must be poured, in its liquid state, and before a 
fire, between the glasses, by the space left in the sides, 
and which yon are then to close up. Wipe the glasses 
clean, and hold them before the fire, to see that the com­
position will not nm out at any part. 

Then fasten with gum a picture or print, painted on 
very thin paper, with its face to one of the glasses, and 
if you like, you may fix the whole in a frame. 

While the mixture between the glasses is cold, tl1e 
picture will be quite concealed, but become transparent 
when held to the fire; and as the composition cools, it 
will again gradually disappear. 

117. A rt ificia l Thunder. 
MIX two drachms of the filings of iron, with one ounce 

of concentrnd spirit of vitriol, into a strong bottle that 
hol<ls about a quarte,· of a pint; ~top it close, and in a few 
minutes shake the bottle; then, taking out the cork, put 
a lighted candle near its mouth, which should be a little 
iuclined, and you will soon observe an inflammation arise 
from the bottle, attended with a loud explosion. 

Tc, guard against the danger of the bottle bursting, the 
best way would be to bury it in the ground, and apply the 
light to the mouth by means of a taper fastened to the 
end of a long stick. 

We gave an account at a preceding page (No. 27.) 
of a more mechanical method of producing those sounds, 
which seems better adapted to a large in-door area, 
though certainly not so ingenious as the above, nor the 
following method. 
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118. Anotlier way of producing Claps of 
Thunder. 

Mix three ounces of saltpetre, two ounces of salt ot 
tartar, and two ounces of sulphur; roll the mixture up 
into a ball, of which take a quantity, about the size of a 
hazel nut, and placing it in a ladle, or shovel, over the fire, 
the explosion will resemble a loud clap of thunder. 

Yon will produce a much more violent commotion it 
you double or treble the quantity of the last experiment; 
suppose you put two or three ounces of the mixture into 
the shovel. For fear of accidents, it should not be done 
in the house, but by placing the shovel over a chaffing 
dish of very hot coals, aud performing the experiment in 
the open air, standing a great distance off. 
- Common prudence will dictate the necessity of using 
great care in the above experiments, a an accident wil 
soon happen, if a person does not use great precaution in 
getting out of the way before the composition ex,Plodes. 

119. JJ,Joney augmented by an Optical Illusion. 
INTO a lar.,.e drinking glass, of a conical fi.,.ure, (small 

at bottom and wide at the top), put a shilling, and let 
the glass be half full of water. then place a plate on the 
top of it, and turn it quickly over, so that the water may 
not escape. You will see on the plate a piece of coin 
the size of half-a-crown; and a little lligher up, another, 
the size of a shilling. But if the glass be entirely filled 
with water, the large piece only at the bottom will be 
visible 

This phenomenon is occasioned by your seeing the 
piece through the conical surface· of the water, at the 
side of t~e glass, and thron-gb the flat surface ~'\ tiln top 
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tf the water, at the same time; for the conical surface di­
lates the rays, and makes the piece appear larger, whilst 
the flat smface only refracts them, and occasions the piece 
to be seen higher np in the glass, but still of its natural 
size. 

It will add to the amusement this experiment affords, 
by giving the glass to any one in company, (hut who of 
course has not witnessed your operations), and desiring 
him to throw away the water, but save the two pieces; 
he will not be a little surprised at finding only one. 

120. Three Objects, discernible only by the use 
of both ~yes. 

IF you fix three pieces of paper against the wall of a 
room at equal distances, at the height of your eye, plac­
ing yourself directly before them, at a few yards dis­
tance, and close your right eye, and look at them with 
your left, you will see only two of them, suppose the 
first and second; alter the position of your eye, and you 
will see the first and third ; alter your position a second 
time, you will see the second and third, but never the 
whole three together; by which it appears, that a per­
son who has only one eye can never see three objects 
placed in this position, nor all the parts of one object 
of the same extent, without altering the situation of bis 
eye. 

121. How to construct a Camera Obscura. 

MAKE a circular hole in the shutter of a window, from 
whence there is a prospect of some distance; in this 
hole place a magnifying ~la,s, either double or single, 
whose focus is at the distall!'.e of ii\'e or six feet; no 
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light must enter the room but through this glass. At a 
distance from it, eqnal to its focus, place a very white 
pasteboard, (what is called a Bristol board, if you can 
procure one large enough, will answer extremely well) ; 
this board must be two feet and a half long, and eighteen 
or twenty inches high, with a black border round it: 
bend the length of it inward to the form of part of a 
circle, whose diameter is equal to double the focal dis­
tance of the glass. ·Fix it on a frame of the same figure, 
and put it on a moveable foot, that it may be easily 
placed at that distance from the glass, where the ob­
jects appear to the greatest perfection. When it is thus 
placed, all the objects in front of the window will be 
painted on the paper in an inverted position, with the 
greatest regularity, and in the most natural colours. If 
you place a swing looking-glass outside the wind<'w, by 
turning it more or les~, you will have on the paper all the 
objects on each side the window. 

If, instead of placing the looking-gla s outside the 
window, you place it in the room above the hole (which 
must th~n be made near the top of the shutter), you 
may have the representation on a paper placed horizon­
tally on a table, and draw at your leisure all the objects 
reflected. 

Observe, the hest situation is directly north: and the 
best time of the day is 110011. 

122. Another pleasing E .rperimcnt with the 
. Camera Obscura. 

LET the rays of light that pa through the magnify­
ing glass in the shutter be thrown on a lar«e concave 
mirror, properly fixed in a frame. Then take a thin 
st.ip of glass, and stick any small object on it; hold it 
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in the intervening rays at a little more than the focal 
distance from the mirror, and you will see on the opposite 
wall, amidst the reflected rays, the image of that object, 
very large, and beautifully clear and bright. 

123. To tell by a Watch Dial, the Hour when a 
Person intends to rise. 

THE person is told to set the hand of liis watch at any 
hour he pleases, which hour he teils you ; and you add 
on your own mind 12 to it. You then desire him to count 
p1ivately the number of that addition on the dial, com­
mencing at the next hour to that at which he intends to 
rise, and including the hour at which he has placed the 
hand, which will give the answer. 

FOR E X AMPLE: 

A intends to rise at 6 (this he conceals to hims~lf); he 
places the hand at 8, which he tells B, who, in his own 
mind, adds 12 to 8, which makes 20. B then tells A to 
count 20 on the dial, beginuing at the next hour at which 
he proposes to rise ; which will be 7, and counting back­
wards, reckoning each hour as I, and including in his ad­
dition the number of the hour the hand is placed at, 
the addition will end at 6, which is the hour proposed ; 
thus, 

The hour the hand is placed at is. . • • • • • • • • • • • • • • 8 
The next hour to that wllich A intends to rise at 

is 7, which counts for ...•..•• , • . • . . • • • • • • • • • • • • . • 1 
Count back the hours from 6, and reckon them at 

1 each, there will be 11 hours, viz. 4, 3, 2, 1, 12, 1 I, 
10, 9, 8, 1, 6,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

Making................. 20 
G2 
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124. A Person having an even number of Shil­
lings in one hand, and an odd number in the 
ot!ter, to tell in which hand the odd or even 
number is. 

DESIRE the person to mnltiply the number in his right 
hand by a figure which is an odd number, and the number 
in his left 1.Jy an even one; and tell you if the products, 
added together, be odd or even. If even, the even num­
ber is in the right hantl ; if odd, the even number is in 
the left. 

EXHIPLE I. 
Number in the right In the left hand odd.. 7 

hand is even...... 18 Multiply by........ 2 
Multiply by........ 3 

Product.... 54 
Add the product of 

the left hand. • . • 14 

Wbich produces a total 
of................ 68 

Product.... 14 

EXAl\IPLE II. 

Number in the right 
band is odd. . • • • • 7 

Multiply by . • • • . . 3 

Product...... 21 
Add the Product of 

the left hand. • • • 36 

Which produces a 
total of........ 57 

In the left hand even.. 18 
Multiply by .. .. • .. . 2 

Product...... 36 
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125. Ruff-coloured Cloth may be cleaned, 

BY taking a small quantity of" pipe-clay," and soak­
ing it in water until it is homogeneous, and of the thick­
ness of cream. Let this be spread over all the cloth, 
and when dry rub it off with a brnsh, and the dirt or 
dust comes off with it. 

White kerseymere may be dyed of a buff colour, by 
dipping the same in a solution made of iron filings, warm, 
or made hot, while the cloth is yet soaking in it. Dry it, 
and a dingy or blackish hue is produced ; at the termi­
nation of two days, dip it in almost any vegetable <lecoc­
tion, as " tea," i. e. extract of old tea-leaves, and a 
handsome light buff colour will come o_ff. 

126. Art of Dyeing or Staining Gloves, so as 
to resemble tlie " York Tan," the " Limerick 
Dye," &c. 

THESE different pleasing hues of yellow, brown, or tan 
colour, are readily imparted to leather gloves, by the fol­
lowing simple process. Steep saffron in boiling hot soft 
water for about twelve hours; then having slightly sew­
ed np the tops of the gloves to prevent the dye staining 
the insides, wet them over with a sponge or soft brush 
dipped into the liquid. The quantity of saffron, as well 
as of water, will of course depend on how much dye 
may be wanted, and their relative proportions on the 
depth of colour required. A common tea-cup will con­
tain sufficient in quantity for a single pair of gloves. 
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127. A Person, having fixed on a Number, in 

his Mind, to tell him what Number it is. 

BID him multiply the number thought on by 4; having 
done this, desire him to add 6, 8, 10, or any number, at 
pleasure, to the product ; then let him take away the 
half of this sum, and tell you how much it is. From 
which, if you take away half the number you desired him 
at first to add to it, there will then remain double the 
number thought on. 

FoR EXAMPLE : 

Suppo_se the number thought on is...... • ••.••••. 5 
The quadruple of it is ••••.•..•••••.•..•••••.•.••. 20 
8 added to the product is .......•••.•.•.•..•...•• 28 
And the half of this sum is •.•••••.••••••••••••• , 14 
4 taken from this leaves ..••...•.••••• , • , ••• , ••• 1 O 

therefore 5 was the number thought on. 

128. Another Method of discovering a Number 
thought on. 

AFTER the person has fixed on a number, bid him 
double it, and add 4 to that sum; then let him multiply 
the whole by 5, and to that product add 12; desire him, 
also, to multiply this sum by 10, and after having de. 
ducted 320 from the product, to tell you the remainder, 
from which, if you cut off the two last figures, the num. 
ber that remains will be the one thought on, 
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FOR EXAMPLE : 

Let the number thought on be •••• , •.••••••••••••• 7 
Then the double of this is .•••...•..•.. _ ..•..•••• . 14 
And 4 added to it makes ........................ 18 
This multi plied by 5 is .•••••••.•••..•..•........ 90 
And 12 added to it is •...........•••.•......•.. 102 
And this multiplied by 10 is ........ , ........... 1020 
From which deducting ....•.••••••• , •••••••.•••• 320 
There remains •.••••••••.•••••••••••••.••..... 700 

which by striking off the two cyphers gives 7 the num­
ber thought on. 

129. To tell the Number a Person has fixed 
upon, without asking !tim any Quest-ion. 

THE person having chosen any number in his mind, 
from 1 to 15, bid him add 1 to it, and triple the amount. 
Then, 

1. If it be an even number, let him take the half of it, 
and triple that half; but if it be an odd number, he must 
add 1 to it, and then halve it, and triple that half. 

2. 1n like manner let him take the half of this num­
ber, if it be even, or the half of the next greater, if it be 
odd, and triple that half. 

3. Again, bid him take the half of this last number, 
if even, or of the next greater, if odd; and the half of 
that half in the same way ; and by observing at what 
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steps he is obliged to add 1 in the halving, the following 
table will shew the number thought on: 

1-0-0 ........ 4- 8 
2-0-0 ........ 13- 5 
3-0-0 ........ 3-11 
1-2-0 ........ 2-10 
1-3-0 ........ 8- 0 
1-2-3 ........ 6-14 
2-3-0 ........ 1- 9 
0-0-0 ........ 15- 7 

Thus, if he is obliged to add 1 only at the first step, 
or halving, either 4 or 8 was the number thought on ; 
if there was a necessity to add 1 both at the first and 
second steps, either 2 or 10 were the numbers thought 
on, &c. 

And which of the two numbers is the true one, may 
always be known from the last step of the operation ; 
for if 1 must be added before the last half can be taken, 
the number is in the second column, or otherwise in the 
first, as will appear from the followin g Examples : 

Suppose the number chosen to be .•••.•..••••••.••. ~ 
To which if we add ...•.. , . , ..•..........•..•.... l 
The sum is ..• • •.. , ..••.•.•... • ••.......•..•..• 10 
Then the triple of that number is ..••.......••••• 30 
1. The half of which is •. . .•..... . .......•...••.. 15 
The triple of 15 is .........•.•...•..........•••• 45 
2. _l\ndthe halfof thr,t(acl<ling l ) is .. • •.• . .••.•• • 23 
The triple of 23 is .•••••....•.••. • .•••.••••.•••. 69 
3. The half of that is •.•...••........... •4•• •••• • 35 
And the ha[f cf that is .........•.•..•... : • , •.... 18 

From which it appear · that it was neces ary to add 1 
both at the second and third s teps, or halvings, and 
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therefore by the foregoing table, the number thought on 
is either 1 or 9. 

And as the last number was obliged to be augmented 
by 1 before the half could be taken, it follows also, by 
the above rule, that the number must be in the second 
column; and conseqnently it is 9. 

Again, Suppose the number thou ght on to be •••••.. . 6 
To which if we add .•.....•.•.••.•••..••••.••••• . 1 
The sum is ..•••..••...•.. . •...•••.••.••••••••••.. 7 
Then the triple of that number is ••.•••••••••••• • 21 
l. The half of which is ....•..•...•••••••••••••• • 11 
The triple of 11 is .•.•......•••..••••••••••••••• 33 
2. And the half of that is . .. .................... 17 
The triple of 17 is ....••...•••••••••••••••.••••• 51 
3. The half of that is ...••.••.•.••••••••••••••••• 26 
And the haft' of that half is ...................... 13 

From which it appears, that it was necessary to add 1 
at all the steps, or halvings, 1, 2, 3, therefore, by the 
table, the number thought on is either 6 or 14. 

And as the last number required no augmentation be­
fore its half could be taken, it follows also, by the above 
rule, that the number must be in the fir·st culumn; aud 
consequently the person thought on a 6. 

130. Thirty Sold-iers ltaving deserted, so to place 
them in a Ring, that you may save any Fifteen 
you please, and it shall seem the Effect of 
Chance.:: 

Tms Recreation is usually proposed in these terms: 
' It once happened that fifteen Christians and fifteen 
'furks being in a sbip at sea, in a violent tempest, it was 
deemed necessary to thrnw half the number of persona 
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overboard1 in order to disburthen the ship, and save the 
rest. To effect this, with some appearance of equity, it 
was agreed to be done by lot, in such a manner, that the 
persons being placed in a ring, every ninth man should 
be cast into the sea, until one half of them were thrown 
overboard. ow the Pilot, being a Christian, was de­
sirous of saving those of his own persuasion; how ought he 
therefore to dispose of foe crew, so that the lot might 
always fall upon the Turks ? 

This question may be resolved, by placing the meu ac­
cording to the nwnbt1·s annexed to the vowels in the vrords 
of the following verse ; 

Po-pu-ie-am jir-gam Ma-ter Re-gi-na fe-re-bat. 
4521 31 12 231221 

from which it appears, that you must place four of those 
you w·ould save first; then five of those you would have 
perish. After this, two of those to be saved, and then 
one who is to perish, and so on. ·when this is done, you 
must enter the ring formed by the men, and beginning 
with the first of the four men you intend to ~ave, count 
on to the ninth man, and turn him out to be punished; 
then, counting on, in like manner, to the next ninth man, 
turn him out to lie punished in like manner, and so on for 
the rest, until the fifteen are turned out.' 

It is reported of Josephus, the author of the Jewish 
History, that he escaped death by practically working 
this problem; for, being governor of Joppa, at the time 
it was taken by the Roman emperor Vespasian, he was 
obliged to secrete hi11Lelf with thirty or forty of his sol­
diers in a cave, where they made a firm resolution to 
perish by famine rather tl1an fall into the hands of the 
conqueror. But being at length driven to great distress, 
they would have destroyed each other for ustenance, 
had not Joseplms persuaded them to die by lot; which he 
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so ordered, that all of them were killed except himselt 
and another, whom he might easily destroy, or pcrsnade 
to yield to the Romans. 

131. Three Persons having each chosen privately 
one out of three Things, to tell thern which 
they liave chosen. 

LET the three things, for instance, be a ring, a guinea, 
and a shilling, and let them be known privately to your­
self by the vowels a, e, i; of which the first, a, signifies 
one, the second, e, two, and the third, i, three. 

Then' take 2-1 counters, and give the first person 1, 
which signifies a, the second two, whicb reµresents e, 
and the third 3, which stands for i; then, leaving the 
other conoters uµon the tahle, retire into another room, 
and bid him who has the ring take as many counters from 
the table as you gave llim; he that has the guinea, twice 
as many, and lie that has the shilling four times as many. 

This being done, consider to whom you gave one coun­
ter, to whom two, and to whom three ; and as there was 
only twenty-four counters at first, there must necessarily 
remain either 1, 2, 3, 5, 6, or 7, on the table; for we will 
not snppos~ ' they have failed to observe the directions 
you gave them. 

But if either of the1-e numbers remain, as they ought, 
the question may be resolved by retaining in your me­
mory the six following words: 

cert a anima 
2. 3. 

semita vita 
5. 6. 

quies. 
7. 

As, for instance, suppose the number that remained was 
5; then the word belonging to it is semita; and as the 
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vowels in the first two syllables of this word, are e and i, 
it shew , according to the former directions, that he to 
whom you gave two counters has the ring, he to whom 
you gave three coull'ters the gold, and the other person, 
of cour.;e, the silver, it being the second vowel which re­
presents 2, and the third which represents 3. 

132. To find the Number of Deals a Person may 
play at the Game of Whist, without holding the 
same Cards twice. 
THE number of cards played with at whist, beiug 52, 

and the number dealt to each person 13; if this be taken 
from the whole pack, the number of cards remaining will 
be 39, any 13 of which may be those the persoP. takes in; 
and therefore we are to find in how many ways 13 cardii. 
may be taken out of 39, which is done as foliows : 

Multiply 52 severally by 51, 50, 49, and so forth, back­
wards to 41, which will give 3954242643911239680000 for 
the product. Then divide this number, separately, by 
1, 2, 3, &c. to 13, and the quotient will be 6227020800; 
which is the number of different ways 13 cards may be 
taken out of 52, and consequently the number required. 

A question, somewhat similar to this, though more diffi­
cult to be resolved, ·is, to determine the number of fif­
teens that may be made, as in the game of Cribbage, out 
of a common pack of 52 cards, which is found, by compu­
tation, to be no less than 17264, each counting two boles 
on the board. 

133. The Magic Vessel. 
ON the bottom of a vel>sel, (see Fig. 7,) lay three pieces 

of money, the first at A, the ecoMd at B, and the third 
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at C. Then place a person at D, where he can see no far­
ther into the vessel than E. You tell him, that by pour­
ing water in the ves~el you will make him see three 
different piecP-s of money; and bid him observe, that you 
do not convey any money in with the water. But be 
careful that you pour the water in very gently, or the 
pieces will move out of their places, and thereby destroy 
the experiment. 

When the water rises up to F, the piece at A will be 
visible; when it reaches G, both A and B will be visible ; 
and when it comes up to H, all three pieces will be 
visible, 

134. Artificial Earthquake and Volcano. 

GRIND an equal quantity of fresh iron-filings with pure 
:sulphur, till the whole is reduced to a fine powder. Be 
careful not to let any wet come near it. Then bury about 
thirty pounds of it a foot deep in the earth, and in about 
six or eight hours the ground will heave and swell, and 
shortly after send forth smoke and flames like a burning 
mountain. If the earth happens to rise up in a conical 
shape, it will be no bad miniature resemblance of Etna, 
Vesuvius, or Hecla. 

135. Artificial Illuminations. 

A PLEASING exhibition may be made with little troul,le 
or expence, in the following manner : Provide a box, 
fitted up with architectural designs, cut out on paste­
board ; prick small holes in those parts of the building 
where you wish the illmninatious to appear, observing, 
that in proportion to the distant perspective, the -holes 
are to be made smaller ; and on the near objects the holes 
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are to be made larger. Behind these designs thns pe1·­
forated, you fix a lamp or candle, but in such a manner, 
that the reflecti:on of the light shall only shine through 
the holes; then placing a light of just sufficient brilliance 
to shew the design of the buildings before it, and mal<ln·g 
a bole for the sight at the front end of the box, you will 
have a very tolerable representation of illuminated 
buildings. 

'fhe best way of throwing the light in front is to place 
an oiled paper before it, which will throw a mellow gleam 
on the scenery, and not diminish the effect of the illumi­
nation. This can be very easily planned, both not to ob­
struct the sight, nor be seen to disadvantage. The lights 
behind the picture should be very strong; and if a mag­
nifying glass be placed in the sight-hole, it will tend great­
ly to increase the effect. 'fhe box must be covered in, 
leaving an aperture for the smoke of the lights to pass 
through. 

The above exhibition can only be shown at candle-light; 
but there is another way of fixing small pieces of gold on 
the building instead of drilling the lloles,wl.Jich gives some­
thing like the appearance of illumination, but by no means 
equal to the foregoing experiment. 

N. B. It would be an improvement, if paper of various 
colours, as red, yellow, green, dyed in the colours de­
sc;·ibed in Articles 142, 143, 144, below; and rendered 
transparent by oil, were placed between the lights be­
hind, and the apertures in the buildings, as they would 
then resemble lamps of different colours. 

136. The Cameleon Spirit. 
PvT into a decanter, volatile spirit, in which copper 

filings liave been dissolved, and it will produce a fine 
blue. · lf tl1e bottle is stopped, the rolour will disappear; 
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but, when unstopped, it returns. This experiment may 
be often repeated, and the interest occasioned by the 
changes much increased, if you ascribe the change to 
the material with which the bottle may be stopped, or to 
some mysterious words pronounced at such changes. 

137. Invisible Ink. 
PuT litharge into very strong vinegar, and let it stand 

twenty-four hours. Strain it off, and let it remain till 
quite settled; then put the liquor in a bottle, 

Next dissolve orpiment in lime water, by setting the 
water in the sun for two or three days, and turning it 
five or six times a day. Keep the bottle containing this 
liquor well corked, and handle it at arm's length, as the 
vapour is highly pernicious if received into the mouth. 

Write what you wish with a pen dipped in the first 
liquor; and to make it visible, expose it to the vapour of 
the second J;qnor. If you wish the writing to disappear 
again, draw a sponge or pencil, dipped in aqna-fortis, or 
spirit of nitre, over the•paper; and if you wish it to re­
appear, let the paper be quite dry, and then pass the ' 
solution of orpiment ove1· it, as before. 

138. Anotlier Ink for Secret Correspondence. 
D1ssoLVE bismuth in nitrous acid. When the writing 

with this fluid is exposed to the vapour of liver of sul .. 
phur, it will become quite black. 

H2 
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139. Another Invisible Ink. 

D1ssoL"fE green vitriol and a little nitrous acid in com­
mon water. Write your characters with a new pen. 

Next infuse small Aleppo galls, slightly bruised, in 

water. In two or three days, pour the liquor off. 
By drawing a pencil clipped in this second solution 

over the characters written with the first, they will 
appear a beautiful black. 

140. Invisible Gold Ink. 

PuT as much gold in a small qnantity lof aqua regia as 

\vill dissolve in it, and dilute it with two or three times 

the quantity of distilled water. 
N&.xt dissolve, in a separate vessel, fine pewter in 

aqua regia, and when it is well impregnated, add an equal 

quantity of distilled water. 
Write your characters with the first solution; and let 

it dry in the shade. To make them appear, draw a 

pencil or sponge, dipped in the second solution, over the 
paper, and the characters will appear of a purple colour. 

141. Invisible Silver Ink. 

DxssOLVE fine silver in aqna-fortis; and after the dis­
solution is complete, add some distilled water, after the 

isame manner as in the gold ink process. 
What is written with the above ink, will remain in­

visible for three or four months if kept from the air; but 
may be easily read in an hour, if exziosed to the fire, air, 
or sun, 
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142. Invisible Yellow Ink. 
STEEP marygold flowers, seven or eight days in cle.ar 

distilled vinegar. Press the flowers, and strain the 
liquor, which is to be kept in a bottle wc-ll corked. If 
you would have it still more clear, add, when you use it, 
some pure water. 

To render visible the characters which. you write with 
this ink, pass a sponge over the paper, dipped in the 
following solution : 

'l'ake a quantity of flowers of pansy, or the common 
violet, bruise them in a mortar with water, strain the 
liqnor in a cloth, and keep it in a bottle for use. 

143. Invisible Red Ink. 
To the pure spirit of vitriol, or nitrous acid, add eight 

times as much water. 
Use the preceding infusion of violets, to make visible 

the characters written with this ink. 

144. Invisible Green Ink. 
D1ssoLVE zaffre in powder, in aqua regia, for twenty. 

fours hours. Pour the liquor off, add the same quantity . 
of common water, and keep it in a bottle well corked. 

This ink will not be visible till exposed to the fire or 
the sun; and will again be invisible when it becomes 
cold. 

I i 
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145. Invisible Violet Ink. 

EXPRESS the juice of lemons, and keep it in a bottle, 
well corked. Vse the violet infusion to make the writing 
visible. 

146. Invisible Grey Ink. 

Mix alum with lemon juice. The letters written with 
this ink will be invisible till dipped in the water. , 

147. A Secret Correspondence by means of In­
visible Ink. 

A PERSON wishing to cany on a correspondence with 
another, and who is fearful of having his letter op~ned 
or intercepted, can adopt the following plan: 

Write any unimportant matter with common ink, and 
let the lines be very wide apart: then between these 
lines, write the communication you wish to make, with 
any of the above invisible inks you c-an most readily 
procure. 

Your correspondent is to be previously apprized of the 
method of making the characters visible; and writing in 
common ink will serve to lull the suspicions of those wllo 
might intercept the letter; and who not finding auy 
thing important in it, will either forward or keep it. 1n 
either case there can be no danger, as the writing will 
not be visible without the proper application. 
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148. The Restored Flowers. 

MAKE a bouquet of artificial flowers; the leaves should 
be formed of parchment. Dip the roses in the Red in­
visible Ink, the jonquils in the yellow, the pinks in the 
violet, and the leaves in the green ink. They will all 
appear white; and you shew them to the company, o·b· 
serving, that you will restore them to their natural co­
lours, and desiring any person to fix any private mark on 
them he pleases that he may be sure there is no decep­
tion. You then, unperceived by the company, dip them 
in the revivifying liquor, used to make the yellow ink 
visible, and drawing them gently out, that the liquor may 
drop, and the flowers have time to acquire their colours, 
you present them to the company, who will see, with 
surprise, that they each appear in their natural colours. 

-+-
TRICKS ON CARDS. 

THE cards consist of fifty-two, as is well known, in four 
suits, each containing thirteen. Thty are distinguishell 
by different marks, being from one to ten, and three 
court ca,·ds (or pictures.) Many and cm=ious are the com­
binations of which they are susceptible, and immense are 
the snms of money that have been lost and won by play­
ing at them, since the time of their first invention; nor is 
the passion for card playing at all abated in our day. 
Hence the interest every one feels for the turn-up of a 
cal!C!, all present being interested in what it may chance 
to be. And then, the change in the game which a fa­
vourable turn-up produces! 'fhe desire to k!.)OW what 
it may be, and the doubt that the secret may be known to 
the adversary, raises onr curiosity at the back of a card 

K 
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which is wholly dissipated upon viewing its face. Fur­
ther, 'Is there no knowing before-hand, where, or how to 
come at certain cards ?' The very thought begets an 
idea of magic; and he who should be capable of atchiev­
ing such a purpose, would be literally said to deal with 
Satan! And a very good application of snch a power it 
would be; for the bare attempt to come at. uch a know­
ledge, would subject the knowing person to all the pains 
and penalties of a cheat: the bare thought, and the 11enetra­
tion thereof, are not so far distant, as some persons would 
imagine. There is no magic, then, in the arrangement 
of the card.s, so as to know ~ here, or how to find certain 
of them that are desiraule to our purpose; nor is he a 
conjnror who so contrive as to delude us in this respect, 
or any other, most of the tricks upon the fifty-two, being 
performed by dexterity of the bands, hy combination, or 
previous contrivance; bnt the far greater number, and 
the most ingenious, being brought about by dint of cal­
culation and previous arrangement, therefore become 
rational and scientific exercises of the mind. Still is it 
the reflection how many games and what i,ums of money, 
may be won hy this apparent power over the caTds, that 
keeps curiosity upon the stretch, while the performance 
of the following tricks may be going on ; and the broad 
stare of \Yonder that accompanies the denouement of each, 
proves that best of the senses ( common sense) still slum. 
bers; and in fact, it seems necessary to prevent its be­
coming broad awake, by means of a kind of side-play. 
For this purpose ' the co11juror,' (if om readers will allow 
the word) must excite attention to his performance, by 
a certain action, and an accompanying conversation; 
telling his hearers what he intends to do, he may make 
appplications thereof to exi ting circumstances, and in­
duce a belief that he really ha the power be pretends 
to, in order to heighten the gusto that follows every at­
chievement of his purpose, He may subsequently ex-
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plain away this impression upon rational grounds, or not, 
as seems to him goori ; or he may heighten it by the 
assumption of a dress, the choice of a certain situation 
for the performance of his tricks, or some other equally 
apparent matter of importance. Turning the coat sleeves 
inside out; wearing another's hat awry ; or prefering the 
east side, or north of the room, mainly contribute to 
make this kind of impression, and to carry on the delu­
sion from trick to trick, npon younger minds especially 

Finesse of a similar nature will be found necessary to 
carrying on tricks of every description with the requisite 
success, particularly such as may be deemed magical. 

149. To tell the Amount of the Numbers upon 
any two Cards, which a Person has drawn from 
a whole Pack. 

LET the person who draws the cards add as many more 
cards to each of those he has drawn as will make ea.ch of 
their numbers twenty-five, counting as before mentioned. 
Then take the remaining cards in your hand, and, seem­
ing to search for some card among them, count them over 
to yourself, and their number will be the amount of the 
two cards drawn. \ 

FOR Ex.A.MPLE: 

Suppose the person has drawn a ten and a seven, then 
he must add fifteen cards to the first, to make the num­
ber twenty-five, and eighteen to the last for the same 
reason; now fifteen and eighteen make thirty-three, and 
the two cards themselves make thirty-five, which de­
ducted from fifty-two, leaves seventeen, which must be 
the number of the remaining cards, and also of the two 

cards drawn. 
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Secondly,-YO'U may perform this amusement without 
touching the cards, thus: 

Let the person who has drawn the two cards deduct 
the number of each of them from twenty-six, which is 
half the number of the pack, and after adding the re­
mainders together, let him tell you tile amount, which 
you privately deduct from fifty-two, the total number of 
all the cards, and the remainder will be the amount of 
the two cards. 

EXAMPLE: 

Suppose the two cards to be as before, ten and seven ; 
then the person deducting ten from twenty-six, there 
remain sixteen, ancl deducting seveu from twenty-six, 
there remain nineteen; these two remainders added to­
gether, make thirty-five, which you subtract from fifty­
two, and there must remain seventeen for the amount of 
the two cards, as before. 

150. To tell the Amount of the Numbers of any 
Three Cards that a Person shall draw from the 
Pa·ck. 

AFrER the ·person bas drawn his three cards, draw 
one yourself, and lay it aside, for it is neeessary that the 

\ 

number of the remaining cards be divisible by three, 
which they will not be in a pack of fifty-two cards, if 
only three be drawn. The card you draw, you may call 
the co~federate, and pretend it is by the aid of that card 
you discover the amount of the others. Then tell the 
party to add as many more to each of his cards, as will 
make its number sixteen, which is the third part of the 
remaining forty-eight cards ; therefore, suppose he has 
drawn a te11, a seven, and a six; then, to_ the first he 
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must add six cards,-to the second, nine,-and to the 
third, ten, which together make twenty-five, and the four 
cards drawn being added to them, make twenty-nine. 
You then take the remaining cards, and telling them 
over, as in the last amusement, you find their number to 
be twenty-three, the amount of the three cards the per­
son drew. 

This amusement may also be performed without touch­
ing the cards, thus :-When the party has drawn his 
three cards, and you have drawn one, let him deduct the 
number of each of the cards he has drawn from seven­
teen, which is one-third of the pack after you have drawn 
your card ; and let him tell you the amount of the seve­
ral remainders, to which you privately add one to the 
card you drew, and deducting that amount from fifty­
two, (the whole. number of the cards), the remainder wilJ 
be the amount of the three cards drawn. 

EXAMPLE: 

Suppose the three cards to be ten, seven, and six, as 
before ; then, each of those numbers, subtracted from 
seventeen, the remainders will be, respectively, seven, 

· ten, and eleven, which, added together, make twenty­
eight, to which the single card you drew being reckoned 
as one, and added, makes twenty-nine; and that number 
deducted from fifty-two, leaves twenty-three, which is 
the amount of the three cards the party drew. 

15 L How to make the Pass. 

THE following amusements principally depend on dex­
terity of band; and, as wha! is termed making the pass, 
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will be necessary to be acquired, to enable the operator 
to perform many of them, we subjoin the following ex­
planation of this term : 

Hold the pack of cards in your right hand, so that 
the palm of your hand may be under the cards : place 
the thumb of that hand on one side of the pack ; 
the first, second, and third fingers on the other side, and 
your little finger between those cards that are to be 
brought to the top, and the rest of the pack. Then 
place your left hand over the cards in such a manner that 
the thumb may be at C, the fore-finger at A, and tbe 
other fingers at B, as in the following figure : 

B 

Bottom Top 
2 

Tfmmb 
3 

A 
4 

Little Fingir 

C 

The hands and the two parts of the cards being thus 
disposed, you draw off the lower card , confined by the 
little finger and the other part of the right hand, and 
place tliern, with an imperceptible motion, on the top ot 
the pack. 

But before you attempt any of the tricks that depend 
on malcing the pass, you must have great practice, and be 
able to perform it so dexterously and expedition ly, that 
the eye cannot detect the movement of tile hand ; or you 
may, instead of deceiving others, expose yourself. 
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The Long Card.-Anotller stratagem, connected witll 
the performance of matty of the following tricks, is what 
is termed the long card; that is, a card, either a trifle 
longer or wider than the other cards, not perceptable to 
the eye of the spectator, but easily to be distinguished by 
the touch of the operator. 

152. The Divining Card. 

PROVIDE a pack in which there is a long card; open it 
, at that part where the long card is, and present the pack 

to a person in such a manner that he will naturally draw 
that card. After telling him to put it into any part of 
the pack, yon shuffie the cards. Then take the pack and 
offer the same card in like manner to a second or third 
person, taking care that they do not stand near enough 
to see the card each other draws. 

Then draw several cards yourself, among which is the 
tong card, and ask each of the parties if his card be 
among those cards, and he will naturally say yes, as they 
have all drawn the same card. You then shuffle all the 
cards together, and cutting them at the long card, you 
hold it before the first person, so that the others may 
not see it, and tell him that )s his card. Return it into 
the pack, shujfie and cut the pack again at the same 
card, and hold it to the second person, and so of the 
rest. 

You can perform this recreation without the long ca.rd, 
in the following manner : 

Let a person draw any card, and replace it in the 
pack. You then make the pass, (see above), and bring 
that card to the top of the pack, and shuffle. them, with­
out losing sight of that card. Then offer the same 
card to a second person, that he may draw it, and put it 
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in the middle of the pack. You make the pass, and shuffle 
the cards a second time in the same manner, and offer 
the card to a third person, and so again to a fourth or 
fifth. 

153. The Four Confederate Cards. 
A PERSON draws four cards from the pack, and you 

tell him i to remember one of them. He then returns 
them to the pack, and you dexterously place two under 
and two on the top of the pack. Under the bottom ones 
you place four cards of any sort, and then taking eight 
or ten from the bottom cards, you spread them on the 
table, and ask the person if the card he fixed on be 
among them. If he say no, you are sure it is one of the 
two cards on the top. You then pass those two cards 
to the bottom, and drawing off tile lowest of them, you 
a k if that is not his card. Should he again say no, you 
take up that card, and bid him draw his card from "the 
bottom of the pack.-But if, on the contrary, he saihis 
cards tire among those you.first drew from the bottom, you 
must dexterously take up the four cards you put under 
them, and placing those on the top, let tile other two be 
the bottom cards of the pack, which you are to draw in 
the manner before described. 

154. The Numerical Card. 
LET the long card be the sixteenth in a pack of picquet 

cards. Take ten or twelve cards from the top of the 
pack, and, spreading them on the table, desire a person 
to think on any one of them, and to observe the number 
it is from the first card. Make the pass at the long card, 
which will then be at the bottom. • Than ask the party 
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the number his card was at, and counting to yourself 
from that number to sixteen, turn the cards up, one by 
one, from the bottom. Then stop at the seventeenth 
card, and ask the person if he has seen his card, when he 
will say no. You then ask llim how many more cards 
you shall draw before his card appears ; and when he 
has named the number, you draw the card aside with 
your finger, turn up the number of cards he proposed, 
an<l throw down the card he fixed on. 

"J 55. The Card found out by the Point of a 
Sword. 

WHEN a card has been drawn, you place it under the 
Jon g carrl, and by shufiling them dexterously, you bring 
it to the top of the pack. Then lay, or throw the pack 
on the ground, observing where the top card lays. A 
handkerchief is then bound round your eyes, which 
ought to be done by a confederate, in such a way tliat 
you can see the ground. A sword is put into your haud, 
with which you touch i,;everal of the cards, as if in doubt., 
but never losing sight of the top card, in which at last 
you fix the point of the sword, and present to the party 
who drew it. 

156. The Card hit. upon by Guess. 
f5PREAD part of a pack before a person, in such a 

way, that only one court card is visible; antl to arrange 
it, tha t it shall appear the most prominent and striking 
carcl. You d<:lsi re him to think on onG; and observe if 

12 
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he fix his eye on the court card. When he tells you he 
has determined on one, shuffle the card, aud turning 
them up one by one, when you come to the court card, 
tell him that is the one. 

lf he does not seem to fix his eye on the court card, 
yon should not hazard the experiment; but frame an 
excuse for performing some other amusement; neither 
should it be attempted with those who are conversant 
witll these sort of deceptions. 

157. The Card changed by Word of Command. 

You must have two cards of the same S'.)rt in the pack, 
say the king of spades. Place one next the bottom card 
(say seven of hearts), and the other at top. Shuffle the 
cards without displacing those three, and shew a person 
that the bottom card is the seven of hearts. This card 
you dexterously slip aside with your finger, which you 
have previously wetted, and taking the king of spades 
from the bottom, which the person supposes to be the 
seven of hearts, lay it on the table, telling him to cover 
it with his hand. 

Shuffle the cards again, without displacing the first and 
last card, and shifting tlle other king of spades from 
the top to the bottom, shew it to another person. You 
then draw that privately away, and taking the bottom 
card, which will then be the seven of hearts, you lay 
that on the _table, and tell the second person (who be­
lieves it to be the king of spades) to cover it with his 
hand. 

You then command the cards to change places ; and 
when the two parties take off their hand , and turn up 
the cards, they will see, to their great astonishment, that 
your commands ar~ obeyed. 
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158. A number of Names being Written on seve­
ral Cards, how to tell the particular l'lame 
which any Person has thought on. 

TAKE eight cards, and write eight different names on 
each of them, taking care that the last on each card be­
gins with one of the letters of the word DISCOVER, which 
letters, in the order they stand, answer to the os. I, 2, 
s., 4, 5, 6, 7, 8. 

On eight other cards, write the same names, with this 
restriction, that the first name, on each of them, must be 
taken from that card of the other parcel, whose last 
name begins with D, the second name from that whose 
last name begins with 1, and so on. 

Then let any one choose a card out of the first eight, 
and, after he has fixed on a name, give it to you again; 
when you must carefully note the last name on it, and 
retain the number answering to the letter it begins with 
in~your mind. 

You then take the other eight cards, and, after shuffling 
them, shew them to the person, one hy one, and desire 
him to look for the name he has chosen. 

When he says he has found it, yon must look for that 
name which is the same in number from the top with the 
number of the card he took from the other parcel, :an.d 
it will be the name he fixed on 

Thus, 'for example, suppose he tool( out the card that 
bad the word Orµheus at the bottom of it, which, ac­
cording to the order of the letters in the word DISCOVER, 
is the fifth ; then whatever word he fixed upon (Hebe for 
instance) must necessarily be the fifth upon the card on 
which_ it is found in the other parcel., 
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Order of the Words in the first Eight Cards. 

Corydon Pomona Arachne Pyramus 
Andromeda Ariadne Deucalion Polyhymnia 
Silenus Danae Galatea Circe 
Acis Narcissus The tis Psych':! 
Proteus Hercules Nisus Cassandra 
Thyrsis Philomela Ganymede Adonis 
Flora Calista Cephalus Icarus 
Daplrnis Jason Semele Ceres 

lp\ligenia Acteon Homer Virgil 
p ... •. cris Sappho Polypheme Priam 
Th)sbe Alcinous .lEneas Andromache 
Diana Ulysses Hesiod Euryalus 
Hebe Atys Cupid Helen 
Endimion Proserpine 'felemachus Pandora 
Medusa Dryope Venus Troilus 
Orphem, Virtumnus Eson Rhadamanthns 

Order of the Words in the last Eight Cards. 

Corydon Andromeda Silenus Acis 
Pomona Ariadne Danae arcissu · 
Arachne Den cal ion Galatea The tis 
Pyramus PolyhymJ:!ia Circe Psyche 
Iphigeni~ Procrii, Thysbe Diana 
<\cteon Sappho Alciuous Uly ses 
Homer Polypheme JEoeas Hesiod 
Virgil Priam Andromache Euryalus 

- --- -
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Proteus 'fhyrsis Flora Daphnis 
Hercules Philomela Calista Jason 
Nisus Ganymede Cephalus Semele 
Cassandra Adonis Icarus Ceres 
Hebe Endimion Medusa Orph-ens 
Atys l Proserpine Dryope Virtumnus 
Cuj.ii-d Telemaclms Venus Eson 
Helen Pandora 'froilus Rhadaman thus 

-------

Instead of eight cards, you may, by adding duplicates 
to each, have sixteen in each parcel, which will make the 
recreation appear the more mysterious, without in the 
least embarrat1sin__g it, as you have nothing to remember · 
but the last name on each card. Or iDstead of names, 
you may write questions on one parcel, and answers on 
the other, 

159. To discover any Card in the Pac~ by its 
Weight or Smell. 

DEsIRE any person in company to draw a card from 
' the pack, and when he has looked at it-~ to return it you 

with the face downwards ; then, pretending to weigh it 
nicely take notice of any particular mark on the back of 
the card, which having done, put it among the rest of the 
cards, and desire the person to shuffle them as much as 
he pleases ; then, giving you the pack, you pretend to 
weigh each caTd as before, and proceed in this manner 
till you have discovered the card he has chosen. 
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160. To make a Person choose any Card you 
please, and to tell him t!te Card he has chosen. 

SPREAD a pack of cards before any person in company 
in such a manner, that one of the pictured cards, or 
some other remarkable one, only shall be completely vi­
sible ; then desire him to think of any card be pleases ; 
and when he bas made his c.:hoice, you may safely tell 
him, that the pictured card is the one he thought ou ; for 
as no other could strike his eye, it was scarcely possible 
for him to make a different choice; but if he should, you 
may pretend to have made some mistake, and, after a 
time, try the experiment with some other penon in com­
pany. 

161. The convertible Aces-two neat Legerde­
main Tricks . 

. r I. H.A. VING by means of a little soap, caused the cards 
to stick together ,-suppose an ace of hearts upon the 
ace of spades, and an ace of spades upon the ace of 
hearts. The trick may be commenced by declaring an 
intention of making the spade and . the heart change 
places. For this purpose, one of the double cards is to 
be placed ceremoniously underneath the foot of a per­
son, or in bis pocket, and the other double card seem­
ir1gly in the pocket of another person, but in so doing, 
the upper card of either is to be secretly withdrawn, in 
the palm of the hand, lengthwise. A piece of c01ijurn­
tion, which is easily managed by going behind the person 
to put the card under his foot, or by fumbling in his coat 
pocket. Mr. Jonas usually dropped the double ca!'d in 
to the person's pocket, and then, as if to see that all 
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was safe, be would feel for, and subtract the card neces-
sary to the trick. Having now the adverse cards plant­
ed upon the persons, with a wand, touch the shoulder of 
each, and with a' Presto,' 'fly,' or' change quick,' they 
may be directed to exhibit the card which each bas in his 
pocket, or under bis foot, as the case may be. 

II. As before, having stuck the aces together, you 
show the uppermost to the person to be played upon ; 
then slap it on the table, pick it up, bid him blow on it, 
and while amusing him with discourse, slide off the card 
b~ has seen, conceal it in the sleeve of the coat, and 
place the other, face downwards, npon the table. Then, 
with one hand underneath, order the card on the table to 
change • Presto,' which up.on his picking it up will appear 
to have taken place, whilst you add to the surprise of all 
the beholders, by producing, from under the table, the 
very card he had before noted. 

162. To discover the Number of Points on any 
three Cards, which a Person has taken privately 
from a w!tole Pack. 

You begin with premising, arbitrarily, that the ace, in 
this case, shall conn t for eleven, but the court cards ( as 
10) and others, to be counted as usual. Then propose to 
any person to cl10ose three cards out of the pack., and to 
place over each of them as many other cards as will make 
the whole number of points 15. 

After this take the remainder of the pack in your hand; 
and under pretence of looking for some particular card 
among them, count how many there are, and by adding 
sixteen to that number, you will have the number of pips on 
the three bottom cards. 



108 PHILOSOPHICAL RECREATIONS, 

FOR EXAMPLE: 

Suppose the person had chosen a 7, a 10, and an ace. 
Then over the 7, he must place 8 cards ; over the 10, 5; 

and over the ace 4. 
After this be gives yon the remaining part of the pack, 

which you find consists of 32 cards. 
From this 32, therefore, you deduct 4, and the remain­

der, 28, is the number of pips upon all the bottom cards. 

163. Several Cards being shewn to different Per­
sons, in order that each of them may choose one, 
to name tliat which each Person has fixed on. 

THERE must be as many different cards shewn to each 
person as there are persons to choose; so that if there be 
three persons, you must shew to each of them three card.'!; 
and, telling the first to retain one of them in his memory, 
you then lay those three cards down, and shew three 
others to the second person; and so to the third. 

This being done, take up the first person's cards, and 
lay them down one by one, separately, with their faces 
uppermost. You next place the second person's cards 
over those of the first ; and, in like manner, the third 
person's catds over those of the second; so that in each 
parcel, there may be one card belonging to each person. 

Having done this, ask each of them in which parcel his 
canl is, and when he bas informed you, you mi:iy immedi­
ately know which card it is; for the first person's card 
will always be the bottom one, the second person's the 
middle card, and the third person's the uppermost one, in 
that parcel where they each say their card is. 

This recreation may be performed with a single person, 
by letting him fix on three, four, or more cards; in which 
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case you must shew him as many parcels as he is to choose 
cards, and every parcel must con.:list of that number, out 
of which he must fix on one; the rest of the process being 
then as above. 

164. The Three Magical Parties. 
OFFER the long card to a person, that he may draw it, 

and replacG it in any part of the pack he pleases. Make 
the pass. Take a pack of twenty-seven cards; give them 
to a person, bid him fix on one, shuffle them, and return 
them to you. Arrange the twenty-seven cards in three 
parcels, by laying one down, alternately, on each parcel; 
bnt before you lay each card down, shew it to the person, 
without seeing it yourself. When you have completed 
the three parcels, ask him at what number, from one to 
twenty-seven, he will have his card appear; and in which 
heap it then is ? You then look at the heap through your 
glass; and if the first of the three numbers, which stands 
against the number it is to appear at, be one, put that 
heap at top ; if the number be two, put it in the middle, 
and if it be three, put it at bottom. Next divide the 
cards into three heaps in the same manner, a second and 
third time, and his card will be at the number he chose. 

EXAMPLE: 

Suppose the person wishes his card to be the twentieth 
from the top; ar,d the first time of making the heaps, he 
says it is in the third heap; you then look at the table in 
the perspective, and you see that the first figure is two; 
you, therefore, put that heap in the middle of the pack. 
The second and third times, you in like manner put the 
l1eap in which he says it is, at bottom ; the number each 
time being three. 'fh<>n lookin~ at the pack with your 
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glass, as if to discover which the card was, you lay the 
cards down, one by one, and the twentieth will be the 
card fixed on. 

165. The Card in the- Ring. 
GET a ring made of any metal, in which is set a large 

transparent stone or piece of glass, and to the bottom 
whereof is fastened a small piece of black silk ; under 
the silk is to be the fignre of a small card; and the silk 
must be so constructed, that it may be either drawn aside 
or spread, by turniug the stone round. 

You then cause a person o draw the same sort of card 
as that at the bottom of the ring; and tell him to hurn it 
in the candle. Now the ring being so constructed, that 
the silk conceals the card underneath it, you first shew 
him the ring, that he may see it is not there, and tell him 
you will make it appear; then rubbing the ashes of the 
card on the ring ; you manage to turn the stone or glass 
dexterously round, and exhibit to him the small card at 
the bottom. 

166. The Card in the .lllirror. 
PROYIDE a mirror, either round or ohl, the frame of 

which must at least be as wide as a car , and the glass 
must be wider than the distance betwe the frame, by 
at least th~ width of a card. The glas in the middle 
must be made to move in two grooves; nd so much of 
the quicksilver must be scraped off, as is qnal to the size 
of a common card, You then paste over he part wllere 
the quicksilver is rnbbed off, a piece of pasteboard, on 
which is a card, that must exactly fit the space, and it 
mu!it at first be placed behind the frame. 
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Fix this mirror against a partition, through which two 
strings are to go, by which an assistant in an adjoining 
room can easily move the glass in the grooves, and make 
the card appear or disappear at pleasure. Or it may be 
done without an assistant, if a table be placed against the 
partition, and a string from the glass be made to pass 
through a leg of it, and communicate with a small trigger, 
which you may easily push down with your foot, and at 
the same time wiping the glass with your handkerchief, 
nnder the pretence that the card may appear more con­
spicuous, which will also serve most effectually to dis­
guise the operation. 

Having every thing thus arranged, you contrive to 
make a person draw the same sort. of card as that fixed to 
the mirror; if you do not sncceed in this with a stranger, 
make some pretence for shufflin g the cards again, and 
present the pack to a confederate, who, of course, will 
draw the card you wish, and who is to shew it to two or 
three persons next to him, under the pretence that it 
might slip his memory. This card you place in the 
middle of the pack, then make the pass, and bring it to 
the bottom. Direct the person to look for his card in 
the mirror, when the confederate behind the partition is 
to draw it slowly forward; or if you perform the opera­
tion yourself, press the trigger with your foot, and the 
card will appear as if placed between the glass and the 
quicksil ver. While the glass is drawing forward, you 
slide off the card from the bottom of the pack, and con­
vey it away. 

167. The Card ·in the Opera Glass. 
PROCURE an. opera glass, two inches and a half long·; 

the tube to be made of ivory, so thin that it may appear 
t ram parent. Place in it a maguifying glass, of such power, 
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and at such a distance, that a card, three quarters of an 
inch long, may appear like a common-sized card. At the 
bottom of the tube lay a circle of black pasteboard, to 
which fasten a small card, with the pips, or figures, on 
both sides, and in such a manner that by turning the tube 
either side of the glass may be visible. 

Yon then offer two cards to two persons, similar to the 
double card, in the glass. You put them in the pack 
again, or convey them in your pocket; and after a few 
flourishing motions, you tell the persons you have con­
veyed their cards into the glass; then you shew each 
person his card in the glass, by turning it in the proper 
position. 

You may easily induce the parties to draw the two 
cards you wish, by placing them first on the top of the 
pack, and then, by making the pass, bringing them to the 
midd le. When you can make the pass in a dexterous 
manner, it is preferable to the long card, which obliges 
the operator to change the pack frequent:ly, as, if the 
same card is always drawn, it may excite suspicion. 

168. To separate the Two Colours of a Pack of 
Cards by One Cut. 

To perform this amusement all the cards of one colour 
must be cut something narrower at one end than the 
other. You show the cards, and give them to any one 
that he may shuffie them; then holding them between 
your hands, one hand being at each extremity, with oue 
motion you separate the hearts and diamonds from the 
spades and clubs. 
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169. The Metamorphosed Cards. 

IN the middle of a pack place a card that is !lometbing 
wider than the rest, which we will suppose to be the 
knave of spades, under whicll place the seven of dia­
monds, ~na under that the ten of ,clubs. On the top of 
the pack put cards similar to these, and others on which 
are painted different objects, viz. 

First card ........ . A bird 
Second •..•...••• A seven of diamonds 
Third ..••.•.••... A flower 
Fourth ..•..•...... Another seven of diamonds 
Fifth ............ A bird 
Sixth ••.•.•...•.• A ten of clubs 
Seventh •.•••...• . A flower 
Eighth .•.• , •••.... Another ten of clubs. 

Then seven or eight indifferent cards, the knave of 
spades, which is the wide card, the seven of diamonds, 
the ten of clubs, and the rest any indifferent cards. 

Two persons are to draw tile two cards that are under 
the wide card, which are the seven of diamonds and the 
ten of clubs. Yon then take the pack in your left hand, 
and open it at the wide card, as you open a book, and 
tell the person who drew the seven of diamonds to place 
it in that opening. You then blow on the cards, and, 
without closing them, instantly bring the card which is 
at top, and on which a bird is painted, over that seven 
of diamonds. To do this dexterously you must wet the 
middle finger of your left band, with which you are to 
bring the card to the middle of the pack. You then bid 
the person look at his card, and when he has remarked 
the change, to place it where it was before. Then blow 
on the cards a second time, and bringing the seven of dia-

K 2 
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monds, which is at the top of the pack, to the opening, 

you bid him look at bis card again, when he will see it is 
that he drew. You may do the same with all the other 

painted cards, either with the same person, or with him 

who drew the ten of clubs. 
The whole artifice consists in bringing the card at the 

top of the pack to the opening in the middle, by the wet 
finger, which reqnires no great practice. Observe, not 
to let the pack go out of your hands. 

170. The Magic Vase. 

CONSTRUCT a vase of wood, or pasteboard. (See Fig. 

8.) On the inside let there be five divisions; two to 

them, c, d, to be large enough to admit a pack of cards 

each ; and the other three, e f g, only large enough to 

contain a single card. Place this vase on a bracket, L, 
, , hich is fastened to the partition M. Fix a silken thread 

at H, the other end of ~hich passes down the division d, 

and over the pulley I, runs along the bracket L, and 
goes out behind the partition M. 

Take three cards from a picquet pack, and place one 

of them in each of the djvisions, e f g, making the silk 

thread or line go under each of them. In the division c 
put the remainder of the pack. 

You then get another pack of cards, at the top of 

which are to be three card , the ame as tho e in the 

three small divisio11 ; and, making the pa s, bring them 

to the middle of the pack. Let them be drawn by three 

person ; le t them shnfile all the cards; after which place 
d.Je pack in the divi ·ion d, and tell the parties that the 

cards they drew will ri e at their command, separately, 

from the va e. 
A confederate behind th partition then gently dr?.w­

i.ng the line, the three carc1s will gradually appear from 
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the vase ; then taking the cards from c, yon shew that 
those three are gone from the pack. 

The vase must be placed so high that the comp.any 
cannot see the inside, 

17 l. To discover the Card that is drawn by tlte 
Throw of a Die. 

PREPARE a pack of cards, in which there are only six 
sorts of cards. Dispose these cards in such mauner that 
each of the six different cards shall follow each other, 
and let the last of each suite be a long card. The cards 
being thus disposed, it follows, that if you divide them 
into six parcels, by cutting at each of the long cards, 
those parcels will all consist of similar cards. 

Let a person draw a card from the pack, and replace 
it in the parcel from whence it was drawn, by your 
dexterously offering that part. Cut the cards several 
times, so that a long card be always at bottom. Divide 
the cards in this manner into six heaps, and giving a die 
to the person who drew the card, tell him that the point 
he throws shall indicate the parcel in which is the card 
he d1·ew; then take up that parcel and show him the 
card. 

172. To tell the Number of the Cards by tlieir 
Weight. 

TAKE a parcel of cards, suppose forty, among which 
insert two long cards; let the first be, for example, the 
fifteenth, and the other the twenty-sixth from the top. 
Pretend to shuffle the cards, aud then cutting them at 
the first long card, poise those you have cut off in your 
left hand, and say," there should be here fifteen cards." 
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Cut them again at the second long card, and say, " there 
are here only eleven cards.'' Then poising the remainder 
you say, " here are fourteen cards." 

173. The Four inseparable l{ings. 

TAKE the four kings, and behind the last of them place 

two other cards, so that they may not be seen. Then 
spread open the four kings to the company, and put the 

six cards at the bottom of the pack. Draw one of the 
kings, and pnt it at the top of the pack. Draw one of 
the two cards at the bottom and put it to·wards the 
middle. Draw the other, and put it at some distance 
from the last, and then shew that there remains a king 

at bottom. Then let any one cut the cards, and as there 

remains three kings at bottom, they will then be al­

together in the middle of the pack. 

----
174. To change the Cards that several Persons 

have drawn from the Pack. 

ON the top of the pack put any card you please, sup­
pose the queen of clubs; make the pass, and bring that 
card to the middle of the pack, and offer it to a person to 
draw. Then, by cuttiug the cards, bring the queen again 
to the middle of the pack. Make the pass a second time, 
and bring it to the top, and shuffle the cards without dis­
placing those on the top. Make the pass a third time, 
and bring it to the middle of the pack, and offer it to a 
second person to draw, who mu · t be at a proper distance 
from the first person, that he may not perceive it is the 
same card. After the like manner let five persons draw 

the same card. 
Shuftle the pack w ithout losing sight of the queen of 
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clubs, and laying down four other cards with the queen, 
ask each person if he sees his card there : they will all 
reply" yes," as they all drew the queen of clubs. Place 
four of those cards to the pack, and drawing the queen 
privately away, you approach the first person, and shew­
ing him that card, so that the others cannot see it, ask 
if that be his card; then putting it . on the top of the 
pack, blow on it, or give it a stroke with your hand, and 
shew it in the same manner to the second peraon, and so 
of the rest. 

175. The Card discovered under the Handker­
chief. 

LET a person draw any card from the rest, and put it 
in the middle of the pack ; you make the pass at that 
place, and the card will consequently be at top; then 
placing the pack on the table, cover it ~ ith a bandker. 
chief, and putting your hand under it, take off the top 
card, and after pretending to search among the cards for 
some time, draw it out. 

This trick may be performed by putting the cards in 
another person's pocket, after the 7iass is made. Several 
canls may also be drawn and placoo togethe1· in the 
middle of the pack, and the pass then made. 

176. To tell the Card a Person has touched witli 
his Finger. 

THIS trick is to be performed by confederacy. You 
previously agree with your confederate on certain signs, 
by which he is to denote the suite, and the particular 
card of each suite; as thu~ : if he touch the first button 
of his coat, it signifies an ace; if the second, a king, &c. 
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and then again, if he take out his handkerchief, it denotes 
the suite to be hearts; if he take snuff,-diamonds, &c. 
These preliminaries being settled, you give the pack to a 
person . who is near yonr confederate, and tell him to 
separate any one card from the rest, while you are ab­
sent, and draw his finger once over it. He is then to re­
turn you the pack, and while you are slmffiing the cards 
you carefully note tbe signals made by your confederate; 
then turning the cards over one by one, you directly fu­
on the card he touched. 

177. The Card in the Pocket Book. 
A CONFEDERATE is previously to know the card you 

have taken from the pack and put into your pocket book. 
You then present the pack to him, and desire him to fix 
on a card, (whicJ1 we will suppose to be the queen of 
diamonds,) and place the pack on the table. You then 
ask him the name of the card, and when he says the 
queen of diamonds, yon ask him if he is not mistaken, 
and if he be sure that the card is in the pack: when he 
replies in the affirmative, you say, "It might be there 
when yon looked over the cards, but I believe it is now 
in my pocket:" then desire a third person to put his 
hand in your pocket, and take out your book, and when 
it is opened, the card will appear. 

178. The Card in the Egg. 
TAKE, a card, the same as your long card, and rolling 

it up very close, pnt it in an egg-shell, by making a hole 
as 5mall as possible, and which yon are to fill up care­
fully with whi tc wax. You then offer the long ca1·d to be 
drawn, and when it is replaced in the pack you shnffie 
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the cards several times, giving the egg to the person who 
drew the card, and while he is breaking it, you privately 
withdraw the long card, that it may appear upon exa­
mining the cards, to have gone from the pack into the 
egg. 'Ibis may be rendered more surprising by having 
several eggs, in each of which is placed a card of the 
same sort, and then giving the pP,rson the liberty to 
choose which egg he thinks fit. 

This deceptio11 may be still further diversified, by 
having, a mo t public performers have, a confederate, 
who is previously to know the egg in which the card is 
placed ; for yon may then break the other eggs, and 
shew that the only one that contains a card is that in 
which you directed it to be. 

179. A Card discovered by the Touch or Smell. 
You offer the long card, or any other that you know 

how to fii1d, and a the person who has drawn it holds it 
in his band, you pretend to feel the pips or figure on the 
under side with your fore finger; or yon sagaciously 
smell to it, and then prnnounce what card it is. 

If it be the long card, yon may give the pack to the 
person who drew it, and leave him at liberty either to 
replace it or not. Then taking the pack, yon feel im­
mediately whether it be there or not, and shuffling the 
cards in a careless manner, without looking at them, you 
pronounce accordiugly. 

180. T!te ln·verted Cards. 

PREPARE a pack of card , by cutting one end of them 
about one-teuth of an inch narrower than the other. Then 
having offered tlie pack to some one, that he may draw a 

t 
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card, place the pack on the table, and observe carefully 
if he turn the card while he - is looking at it ; if he does 
not, when you take the pack from the table, offer the 
other end of it for him to insert that card; but if he 
turn tne card, then off er him the same end of the pack. 
Yon afterwards offer the cards to a second or third per­
son, for them to draw and replace a card in the same 
manner : then Jet any one shuflle the cards, and taking 
them again into your own band, as you turn them up one 
by one, you easily perceive by the touch which those 
cards are that have been inverted, and laying the first 
of them down on the table, you ask the person if that 
card be his. If he say no, you ask the same of the se­
cond person, and if be say no, you tell the third person it 
is his card; and so of thP. second and their cards. You 
should lay the pack on the table after each person has 
drawn his card, and turn it dexterously in taking it up, 
when it is to be turned, that the trick may not appear to 
depend on the cards being inverted. 

181. The Transmutable Cards. 

IN a common pack of cards let tlte ace of hearts and 
nine of spades be something larger than the rest. ·with 
juice of lemon draw over the ace of hearts a spade, large 
enough to cover it entirely, and on each side draw four 
other spades. 

Present the pack to two persons, so adroitly, that one 
of them shall draw the ace of hearts, and the other the 
nine of spades, and tell bim who draws the latter, to 
burn it on a chafing-dish. You then take the ashes of 
that card, and put them into a small metal box, and give 
it to him that has the ace of hearts, that he may him­
self put that card into the Lox and fasten. Then pu.~ 
the box for a sl1ort time on the cl.lafing-dish, and let the 
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person who put the card in it, take it off, and take out 
the card, which he will see is turned into the nine ot 
spades. 

182. Several Different Cards being fixed on by 
different Persons, to name that on which each 
Person fixed. 

THERE must be as many different cards shewn to each 
person, as tlrere are cards to choose ; so tlrn.t, if there are 
three persons, you mnst show three cards to each person, 
telling the first to retain, one in his memory. You then 
lay those three cards down, and show three others to the 
second person, and three others to the third. Next take 
up the first person's cards, and lay them down separately 
one by one, with their faces upwar<ls; place the second 
person's cards over the first, and the third over the 
second's, so that there ·will be one card in each parcel 
belonging to each person. Then ask each of them in 
which parcel his card is ; and by his answer, you imme­
diately know which card it is; for the first person's' will 
always be first, the second person's the second, and the 
third person's the third, in that parcel where each says 
his card is. 

This amusement may be performed with a single per­
son, by letting him fix on three, four, or more cards. In 
this case yon must show him as many parcels as he is to 
choose cards, and every parcel must consist of that num­
ber, out of which he is to fix on one, and you then pro­
ceed as before, he telling yon the parcel that contains 
each of his cards. 
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183. To name the Rank of a Card that a Person 
has drawn frorn a Piquet Pack. 

THE rank of the card means whether it be an ace, 
king, queen, &c. You therefore first fix a certain number 
to each car,d; thus, call the king four, the queen three, 
the knave tu:o, the ace one, and the others accor<liug to 
the numbers of their pips. 

I 
Then shuffle the cards, and let a person draw any one 

of them; then turning np the remaining cards, add the 
number of the first to that of the secoml, tlte secoud to 
the third, a11d so on, till it amount to ten ; which you 
then reject, and begin again ; or if it be more, reject the 
_en, and carry the remainder to the next card, and so on 
to the last. To the last amotmt add fonr, and subtract 
that sum from ten if it be less, or from twenty, if it be 
more than ten, and the remainder will be tl1e number of 
the card that was drawn ; a8 for example, if the remain­
der be two, the card drawn was a knave, if three a 
queen, and so on. 

,;.84. The Ten Duplicates. 

SELECT any twenty cards; let any person shuffle them; 
lay them by pairs on the board, without looking at them. 
Next desire several persons, (as many persons as there 
are pairs on the table,) each to look at dtff<~rent pairs, 
and remember wllat cards compose them. You then 
take up all the cards in the order they lie on the board, 
and replace them witll their faces uppermost on the 
table, according to the order of the letters in the follow­
ing words: 
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M u T u s 
1 2 3 4 5 
D E D I T 
6 7 8 9 10 
N 0 M E N 
11 12 13 14 15 
C 0 C I s 
16 17 18 19 20 

(These words convey no meaning. )-You will observe, 
that they contain ten letters repeated, or two of each 
sort. You therefore ask each person which row or rows 
the--cards he looked at are in; if he says the first, yon 
know they must be the second and fonrth, there being 
two letters of a sort (two U's) in that row; if he say 
the second and fourth, they must be the ninth and nine­
teenth, (two l's), and so of the rest. This amusement, 
which is very simple, and requires very little practice, 
will be found to excite, in those who are unacquainted 
with the key, the greatest astonishment. 

The readiest way is to have at hand a Jae-simile of the 
key drawn on a card, to which you may refer. 

185. To tell how many Cards a Person takes out 
of a Pack and to specify each Card. 

To perform this you must so dispose a PIQUET pack of 
cards, that you can easily remember the order in which 
they are placed. Snppose, for instance, they are placed 
according to th~ words in the following line: 

✓ -Seven Aces, Eight Kings, Nine Queens, and Ten Knaves; 

anu that every card be of a different suit, following each 
other in this order : spa~les, clubs, hearts, and diamonds. 
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Then the eight first cards will be the seven of spades, ace 
of clubs, eight of hearts, king of diamonds, nine of pades, 
queen of clubs, ten of hearts, and knave of"diamonds, and 
so of the rest. 

Show that the cards are placed promiscuously, and 
offer them with their backs upward to any one, that he 
may draw what quantity be pleases ; meanwhile you dex­
terously look at the card that precedes, and that which 
follows those he has taken. When he has carefully count­
ed the cards, which is not to be done in your presence; 
and, in order to give you time for recollection, you tell 
him to do it twice over, that he may be certain you then 
take them from him, mix them with the pack, shuffle, 
and tell him to shuffle. 

During all this time you recollect, by the foregoing 
line, all the cards he took out; and as you lay them down, 
one by one, you name each card. 

Unless a. person has a most excellent memory, be bad 
better not attempt the performance of the above amuse­
ment, as the least forgetfuln ess will poil the whole, and 
make the operator appear ridiculous. 

OPTICS, 

CoNsIDERED as a science, explains the natnre of vi­
sion, by investigating the cau e of the various phe­
nomena that arise from the 1·efraction and 1·efiection of 
light; upon one or the other whereof, or both combined, 
most of the illusions (for they are no other) in the follow­
mg experiments depend. The camera obscurn and magic 
'.anterr., invention that may l>e considered modern, though 
popular notion have assigned them a di tinct place, yet 
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equally depend upon the same laws of vision, but upon 
a more elaborate scale. 

186. Optical Illusion :-the Enchanted Rottle. 

FILL a glass bottle with water to the beginning of the 
neck; leave the neck empty, and cork it. Suspend this 
bottle opposite a concave mirror, an<l beyond its focus, 
that it may appear reversed. Place yourself still further 
distant from the bottle; and instead of the water ap­
pearing, al! it really is, at the bottom of the bottle, the 
bottom will seem empty, and the water appear to be at 
the top. (See Fig. O). 

If the bottle be suspended with the neck downwards, 
it will be reflected in its natural position, with the watei" 
at the bottom; although, in reality, it is inverted, and 
nlis the neck, leaving the bottom vacant. While the 
bottle is in this position, uncork it, and let the water 
rnn gradually out : it will appear, that, while the real 
bottle is emptying, the reflected one is filling. Care 
must be taken that the bottle is not more than half of 
three parts foll, and that no other liquid is used but wa­
ter, as in either of these cases, the illusion ceases. 

187. Another Optical Illusion :-Refracted ]Wo­
t-ion. 

IF you place yourself before a concave mirro.r, at a 
proper distance, your figure will appear inverted; and 
if you stretch out your hand towards the mirror, you 
will perceive another hand stretched out to join and 
meet it, though not perceptible to the touch. But if a 
sword be substituted for the hand, and your mirror is a 

L2 
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foot or more in diameter, another sword will appear, and 
seem to encounter with that in your hand. The larger 
the mirror is, the more perfect will be the illusion. 

188. Tlie Solar Magic Lante1·n,. 

MAKE a box, a foot high, eighteen inches wide, and 
about three inches deep. Two of the opposite sides of 
this box must be quite opeu, and in eac:h of the other 
sides let there be a groove wide enough to admit a stiff 
paper or pasteboard. Fasten the box against a win­
dow, on which the snn's rays fall direct. The rest of 
the window should be closed up, that no light may 
enter. 

Next provide several sheets of stiff paper, blacked on 
one side. On these papers cut out such figures as yom· 
fancy may dictate ; place the.m alternately in the grooves 

. of the box, with their blacked sides towards you, ana 
}ook at t,hem through a large and clear glass prism; and 
if the light be strong, they will appear painted with the 
most lively colours. If you cut on one of these papers 
the form of a rainbow, about three quarters of an inch 
witle, yon will have a very good representation of the 
natural one. 

For greater convenien ce, the prism may be placed ou 
a stand on the table, made to turn round on an axis-

189. The Artificial Rainboio. 

1st, OPPOSITE a window facing the sun, suspend a 
glass globe, filled with clean water, by means of a string 
t hat runs over a pull ey, so that the sun's rays may fall 
on it. Then, drawing the globe gradually up, you will 
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observe, when it comes to a certain height, (i. e. 40 de­
grees), by placing yourself in a proper situation, a purple 
colour in the glass; and by drawing it up gradually high­
er, the other prismatic colours, blue, green, yellow, and 
red, will successively appear ; but after this, the colours 
will disappear, till the globe is raised to about fifty de­
grees, when they will again appear, bnt in an inverted 
order, the red appearing.first, and the blue or violet la.t. 
On raising the globe a little higher, (i. e. above 54 de­
grees), they will totally vanish. These appearances serve 
to illustrate the phenomena of natural rain bows, of which 
there are generally two, the one being about eight de­
grees above the other, and the order of their colours are 
inverted, as in this experiment ; the red being the upper­
most colour in the lower bo·w, and the violet in the other. 
2nd, Take some water in your month, and turn your baclt, 
to the sun ; then, if the water be blown forcibly aw' 
against some dark. or shady place, you will see the drops 
formed by the beams of the sun, into an apparent rain-, 
bow, which, however, soon vanishes. 

190. To make Pictures of Birds willi tlieir na­
tural Colours. 

FIRST take thin board or pannel, of deal or wain.scot, 
well seasoned that it may not shrink ; then paste white 
paper smoothly on it, and let it dry; if the colour of the 
wood shew through, paste a second paper over it. ·when 
the paper is dry, get ready any Lird that you wonld re. 
present, and draw the outline as exact as yo11 can on the 
papered pannel. You then paint the ground work, 
stump of a tree, the bill and legs, their proper colour, 
with water colours, leaving the hody to be covered with 
its own natural feath{!ri ln the space you b~ve JE1ft fo1· 
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the body, you lay on very thick gum water, letting each 

coat dry before you lay on another, and so continning 

till the gnm is as thick as a ~hilling. Then take the fea­

thers off the bird ; and, as you proceed, draw a camel's 

hair pencil, dipped in gum water, over the .coat of gum 

that you have laid on the paper, that it may more readily 

adhere. As you strip the bird, you must fix the feathers 

in their proper places on the board, and you shave the 

shafts or stems of the larger feathers, that they may lay 

flat. The part where the eye is, must be supplied by a 

small piece of paper, coloured and shaped like one. 

191. T!te Globular Fountain. 

MAKE a hollow globe, of copper or lead, and of a size 

adapted to the quantity of water that comes from a JJipe 

(hereafter mentioned), to which it is to be p laced, and 

which may be fastened to any kind of pump ; provided 

it is so constructed, that the water shall have no other 

meatis of escape than through the pipe. Pierce a num­

ber of small holes through the globe, that all tend to­

wards its centre, and annex it to the pipe that communi­

cates with the pump. 
The water that comes from the pump, rushing with 

violence into the globe, will be forced out at the boles, 

- and form a very pleasing sphere of water. 

192. 11ie Hydraulic Dancer. 

PROCURE a little figure made -of cork, which you must 

dress as your fancy dictates. In this figure place a small 

hollow cone, made of thin leaf brass. 
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When the figure is placed on ajet d'eau, that plays in a 
perpendicular direction it will be suspended on the top 
of the water, and perform a great variety of amusing 
motions. 

If a hollow ball, of very thin copper, of an inch dia­
meter, be placed on a similar jet, or fountain, it will re­
main suspended, turning round, and spreading the water 
all about it. 

19:3. Curious Hydraulic Experiment, called tlie 
Magical Bottle. 

TAKE a small bottle, the neck whereof is not more than. 
the sixth of an inch in diameter. By means of a funnel 
fi'll the bottle quite full of red wine corkerl, and place it 
in a glass vessel similar to a show-glass, whose height ex­
ceeds that of the bottle two inches, and fill the outer glass 
with water. Then if the wine be uncorked, it will rise 
up in the form of a small column, as high as the surface 
of the water, while the water entering the bottle, will 
supply the place of the wine. The natural reason for this 
phenomenon is that water being specifically heavier than 
wine, it must consequently subside to tlie lowest place of 
the two, and the wine rises to the top. 

An effect nearly similar may be produced by filling the 
bottle with water, and the vessel with wine; when hav­
ing placed the bottie in the vessel in an inverted position, 
the water will descend out of its neck to the bottom of' 
the vessel, and the wine rise into the bottle. Any other 
two liquors, whose specific gravities differ in as great a 
degree, will undergo the like change of situation. 

N 
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194. Hydraulic Experiment, called the Miracu­
lous Vessel. 

PROVIDE a tin vessel five or six inches in height, and 
two or three in diameter, having a mouth of only a quar­
ter of an inch wide; and in the bottom of the vessel make 
a number of small boles, of a size sufficient to admit a 
common sewing needle 

Plunge the vessel in water, with its mouth open, and 
when full, cork it while in the water, and take it out again. 
Then, as long as the vessel remains corked, no water will 
come out of it; but as soon as it is uncorked, the water 
will immediately issue from the small holes at the 
bottom. 

It must be observed, however, that if the holes at the 
bottom of the vessel be more than one-sixth of an inch in 
diameter, or if they be too numerous, the experiment will 
not succeed ; for, in this case, the pressme of the air 
against the bottom of the vessel will not be sufficient to 
confine the water. 

A recreation similar to this, is made with a wide­
mouthed glass, filled with water, over which a piece of 
paper is placed ; for if the glass be then inverted, and the 
paper drawn dexterously away, the water, by the pres­
sure of the air und er it, will remain in the glasj..-

195. Hydraulic Experimf.nt, called Tantalus's 
Cup. 

TAKE a glass,, or any other vessel, A B c n, Fig. 10, 
which has a small bent pipe, E F G, open at each end, 
running through the middle of it. Then, if water, or 
wine, be poured into the glass. it will continue in it till 
the tube is full up to the bend F, which hould be a little 
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lower than the upper edge of the glass; but if, after thi~;• 
you continue to pour more liquor into it, it will endeavour, \ 
as usual, to rise higher in the glass, but not finding room 
for a farther ascent in the tube, it will descend through 
the part E G, and run out at the end G, as long as you 
continue to put it in. To those who are unacquainted with 
the nature of the syphon, the effect may perhaps appear 
more extraordinary, if the longest branch of the tube be 
concealed in the handle of the cup. 

This is called 'The Cup of Tantalus,' from its resem­
blance to an experiment of the same kind, which is some­
times made, by placing an upright image in the cup, and 
disposing of the syphon in such a manner, that, as soon as 
the water rises to the chin of the image, it will begin to 
run out through the longest leg, in the same manner as 
from the cup above-mentioned. 

196. A curious Chemical Experiment, c«Ued the 
Tree of Diana. 

TAKE half an ounce of fine silver, either in filings o,r cut 
into small pieces, and dissolve them, with two dra1mJ of 
mercury, in three or four ounces of aqua-fortis. Wh!!n 
the solution is verfect, pour it into a pint of common Wl\oo 

ter, after stirring it about, that the whole may mi,- toge-• 
ther, and keep the preparation in a bottle well corked. 

Put a quantity of the size of a pea, of the amalgam of 
silver and mercury, into a small phial, and pour an ounce 
of the above liquor over it. Then, from this little globu­
lar amalgam, there will presently rise small branches, 
which, by increasing, will form a kind of shrub, or bushy 
tree, of a silver colour. 

Another way of producing the same effect is, by dis­
solving an ounce of fine silver in three ouncell of litrong 
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aqua-Jortis, in a glass or earthen vessel, and when the sil­
ver is quite dissolved, pour the aqua-fortis into another 
glass vessel, with seven ,,.. eight ounces of mercury, and 
a quart of common water, and to the whole add your dis­
iolved si'iver. 

Then, if the vessel remain untouched, the mercury, in 
a few days, will appear to be covered with a multitude of 
little branches, resemLling slender shrnbs, and of a silver 
colour; and this appearance will remain after the mer­
cury is entirely dissolved. 

197. A remarkable Experiment, called Prince 
Rupert's Drop. 

WITH a tube take up a small 4uantity of the melted 
glass, and let a drop of it fall into a vessel of water, by 
:which it will retain ~ts form, and appear solid through­
out, except that it contains a few air bubbles. This 
drop will have a small tail, wliich being broken, the whole 
substance of the drop will burst with great violence, into 
a fine powder, and give a little pain to the hand, but do 
no hurt to it. 

It is a remarkable circnmstance in this experiment, that 
the bulb, or body, will bear the stroke of a hammer, with­
out breaking; bt\t when the tail is broken, the above­
mentioned effect · is produced. If the drop be cooled in 
the air, the same effect will not take place; and if it be 
ground away on a stone, nothing extraordinary appears; 
but if it be put into the receiver of an air-pump, and then 
broken, the effect will be so violent as to produce light. 

This phenomenon is supposed to be produced from the 
particles of the glass being in a state of repulsion when 
melted, but by being dropt into cold water, the external 
particles are concle11sed, and hold the internal ones, which • 
a,re still in a :state of repulsion, as it were in a case; b\lt 
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when an opening is made in this case, by breaking off the 
tail, the confined particles rush forth, and burst the drop 
with great violence. 

198. Pyrotecltnical Experiment, witli Liquid 
Phosphorus. 

TAKE a piece of common phosphorus, of about the size 
of a pea, and cutting it very small, put it into a glass of 
clear water, and boil it in a little earthen vessel over a 
moderate fire. Then take a phial with a narrow neck, 
and having plunged it into boiling water, take it out 
again, and put the boiling mixture immediately into it, 
stopping the phial instantly with a glass stopper, an'1 
covering it with a cement, that the air may in no degree 
enter. 

Then, if this mixture be put in a dark room, it will 
shine for several months, though the phial be not touched; 
but if it be shook, especially in warm dry weather, very 
strong corruscations, like lightning, will dart from the 
middle of the water; and if the phial be sufficiently long, 
or broad, and a piece of paper be pasted over it, any 
letters or figures which may be written on it, will appear 
strongly illuminated. 

Note. If any letters or figures be drawn with it on a 
white wall, in a dark room, they will likewise appea1· 
luminous. 

199. Another Pyrotechnical Experiment, by 
Means of Fulminating Gold. 

PLACE a small mattrnss in a sand heat, and put into it 
one part of filings of pure g?Id, and three parts of aqua 
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regia; and when the liquor bas completely dissolved the 
gold, put the mixture in a phial, and add to it five or six 
times as much common water. 

Tbii; being done, take spirit of sal ammoniac, or tartar, 
and pour it, drop by drop, into the solution, till the ebul­
lition ceases; then let the mixture rest till the gold be 
precipitated to the bottom of the phial; and when this is 
done, pour the water, that swims at the top, gently off. 
After washing the gold dust, several times, in common 
water, put it on a piece of clean paper, and dry it, with 
a moderate heat, till the moisture be all absorbed. 

Then, if a grain of this powder be pnt into a copper 
spoon, over the flame of a candle, as soon as it is well 
heated, it will go off with a loud report, like a pistol; 
but if the spoon be not sufficiently strong, the mixture 
will run through it, and make au explosion underneath, 
with great violence. 

200. Experiments made by lJ1. Symmer, on lite 
Electricity of Silk Stockings. 

THIS gentleman relat es, that having frequently ob­
served, on putting off his stockings in the evening they 
made a crackling or snapping noise, and that in the dark 
they emitted sparks of fire, was induced to ascertain on 
what circumstances these electrical appearanc-es depend­
ed. After a considerable num_ber of observations, directed 
to this point, he found that it was the combination of white 
and black which produced the electricity, and that the 
appearances were the strongest when he wore a white 
and black stocking upon the same leg. 

These, however, evinced no signs of electricity while 
they were upon the leg, though they were drawn back­
wards and fo rwards upon it several times ; but the mo-
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ment they were separated, they were both of them found 
to be highly electrified, the white positively, and the 
black negatively: and when they were held at a distance 
from each other, they appeared inflated to such a degrte, 
that they exhibited the entire shape of the leg. 

When two black or two white stockings were held to­
gether, they would repel one another to a considerable 
distance ; but when a white and black stocking were 
presented to each other, they would be mntually attract­
ed, and rush together witb great violence, joining as close 
as if they bad been so many folds of silk ; and in this 
case their electricity did not seem to have been in the 
least impaired by the shock of meeting, for they would 
be again inflated, attract, repel, and rush together as 
before. 

When this experiment was performed with two black 
stockings in one hand, and two white ones in the other, 
it exhibited a still more curious spectacle. The repul­
sion of those of the same colour, and the attraction or 
those of dijfe1·ent colours, threw them into an agitation, 
and made each of them catch at the opposite colour in a 
way that was most entertaining. 

What was also very remarkable in these experiments, 
was the power of electrical cohesion which they exhi­
bited. M. Symmer having fonnd that, when they were 
electrified, and allowed to come together) they frequently 
stuck so close to each other, that it required a weight of 
sixteen or seventeen ounces to separate them, and this in 
a direction parallel to their surfaces. · 

When one of the stockings was turned inside out, it re­
quired twenty ounces to separate them; and by having 
the black stockings new dyed, and the white ones washed 
and whitened in the fumes of sulphur, and then putting 
them one within the other, it required three pound, 
three ounces to separate them. 
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Trying this experiment with stockings of a more sub .. 
stantial make, be found that, when the white stocking 
was put within the black one, so that its outside was con­
tiguous to the inside of the other, they raised near nine 
pounds; and when the white stoc-king was turned in­
side out, and put within the black one, so that their 
rough surfaces were contiguous, they raised fifteen 
pounds, which was ninety-two times the weight of the 
stockings. And in all these cases, he found that pressing 
them together with his hands, contributed much to 
strengthen the cohesion. 

When the white and black stockings were in a state of 
cohesion, and another pair, more highly electrified, we1 e 
separated from each other, and presented to the former, 
tLeir cohesion would be dissolved, and each stocking of 
the second pair would catch hold of and carry away with 
it that of its opposite colour; but if the degree of elec­
tricity of both pairs were equal, the cohesion of the 
former would be weakened, but not dissolved, and all 
the four would cohere toge ther in one mass. 

M. Symmer also observed, that white and black .silk, 
when electrified, not only cohered with each other, but 
would also adhere to bodies with broad, and even polish­
ed surfaces, though those bodies were not electrified. 
This he discovered, oy throwing accidental1y a stocking 
out of his hand, which stuck to the paper-hangings of the 
room, and continued hanging there nearly an hour. 

Having stuck uµ the black and white stockings in this 
manner, he came with another pair of stockings, highly 
electrified, and applying the white to the black, and the 
black to the white, he carried them off from the wall, 
each of them hanging to that which had been brought to it. 
The same experiment also held with the painted boards 
of the room, and likewise witll the looking-glass, to the 
smooth surface of which . the white and black stockings 
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appeared to adhere more tenaciously than to either of 
the former. 

20 I. Iron transformed into Silver. 
DISSOLVE mercury in marine acid, and dip a piece of 

iron into it, or rub the solution over the iron, and it will 
assume a silver appearance. 

It is hardly necessary to say, tliat these transmutations 
are onl,y apparent, though to the credulous it would seem 
that they were actually transformed. They are also ex­
tremely evanescent, passing away in a few hours. 

202. Chemical Illuminations. 

PuT into a middling sized bottle, with a short wide 
neck, t hree ounces of oil or spirit of vitriol, with twelve 
ounces of common water, and throw into it, at different 
times, an ounce or two of iron filings. A violent commo­
tion will then take place, and white vapours arise from 
the mixture. If a taper be held to the mouth of the 
bottle, these vapours will inflame, and produce a violent 
explosion; which may be repeated as long as the vapours 
continue. 

203. The Pltilosopliical Candle. 
PROVIDE a bladder, into the orifice of which is in­

serted a metal tube, some inches in length, that can be 
adapted to the neck of a bottle, containing the same 
mixtnre as in the last experiment. Having suffered the 
atmospheric air to escape from the bottle, by the action 

M2 
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of the elastic vapour produced by the solution, apply the 
orifice of the bladder to the mouth of the bottle, after 
carefully squeezing the common air out of it, ( which you 
must nol fail to do or the bladder will violently explode.) 
The bladder will thus become filled with the inflammable 
air, whicli when forced out against the flame of a candle, 
by pressing the sides of the bladder, will form a beautiful 
green flame. 

204. To make the Appearance of a Flash of 
Lightning when any one enters a Room with 
a lighted Candle. 

D1ssoLVE camphor in spirit of wine, and deposit the 
vessel containing the solution in a very close room, where 
the spirit of wine must be made to evaporate hy strong 
and speedy boiling. If any one then enters the room 
with a lighted candle, the air will inflame; but the com­
bustion will be so sudden, and of so short duration, as to 
occasion no danger. 

205. To melt Iron in a moment, and cause it run 
into drops. 

BRING a bar of iron to a white heat, and then apply 
to it a roll of sulphur. The iron will immediately melt, 
and run into drops. 

This experiment should be performed over a. bason of 
water, in which the drops that fall down will be qnenched. 
These drops will be found reduced into a sort of cast. 
iron. 
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206. Never-yielding Cement. 
PouND calcined oyster-shells, sift the powder through 

a silk sieve, and grind it on porphyry, till reduced to the 
finest powder. Then take the whites of several eggs, 
according to the quantity of the powder; beat them well, 
and having mixed them with the powder, form the whole 
into a kind of paste. With this paste, join the pieces of 
china, or glass, and press them together for seven or 
eight minutes. This cement will stand both heat and 
water, and will never give way, even if the article sllould, 
by accident, fall to tlle ground. 

207. So to fill a Glass with Water, tliat it can­
not be removed without spilling the whole. 

THIS is a mere trick; but may afford some amusement. 
You offer to bet any person tllat you will so fill a glass 
with water that he shall not move it off the table with­
out spillin6 the whole contents. You then fill the glass, 
and laying a piece of paper or thin card over tlle top, you 
dexterously turn the glass upside down on the table, and 
then drawing away the paper, you leave the water in the 
glass, "ith its foot upwards. It will therefore be impos-
5ible to remove the glass from the table without spilling 
every drop. 

208. Two Figu.res, one of which blows out and 
the other re-lights a Candle. 

MAKE two figures, of any shape or materials you 
please. Insert in the mouth of one a small tube at the 
end of which is a piece of phoshporus, and in the mouth 

-
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of the other a tube containing at the end a few grains of 
gunpowder ; taking care tha_t each be retained in the 
tube by a piece of paper. If the second figure be ap­
plied to the flame of a taper, it will extinguish it; and 
the first will light it again. 

209. A Powder which catches Fire when exposed 
to the Air. 

PuT three ounces of rock alnm, and one ounce of honey 
or sugar, into a new earthen dish, glazed, which is 
capable of standing a stroug heat; keep the mixture 
over the fire, stirring it continually till it becomes very 
dry and hard : then remove it from the fire, and pound 
it to a coarse powder. Put this powder into a long­
uecked bottle, leaving part of the vessel empty; and 
having placed it in a crucible, fill up the crucible with 
fire sand, and surround it with burning coals. When tile 
bottle bas been kept at a red-heat for about seven 
or eight minutes, and no more vapour issues from it, re­
move it from the fire; then stop it with a piece of cork; 
and having suffered it to cool, preserve the mixture in 
small bottles well closed. 

If you unclose one of these bottles, and let fall a few 
grains of this powder on a bit of paper, or any other 
very dry substance, it will first become blue, then brow{, 
and will at last burn the paper or other dry subs.tance on 
which it has fallen. 

210. Fulminating Gold. 

PuT into a small long necked bottle, resting on a little 
~and, one part of fine gold tilings and three parts of aqua 
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regia, (nitro-muriatic acid.) ·when the gold is dissolved, 
pour the solution into a glass, and add five or six times 
the quantity of water. Then take spirit of sal ammoniac, 
or oil of tartar, and pom it drop by drop into the solu­
tion, until the gold is entirely vrecipitated to the bottom 
of the glass. Decant the liquor that swims at the top, 
by inclining the glass; and having washed it several 
times in warm water, dry it at a moderate heat, 
placing it on paper capable of absorbing all the mois• 
ture. 

If a grain of this powder, put into a spoon (it should 
be an iron one) be exposed to the flame of a candle, it 
will explode with a very loud report. 

211. To melt a Piece of Money in a Walnut 
Shell, without injuring the Shell. 

BEND any thin coin, and put it into half a walnut 
shell; place the shell on a little sand, to keep it steady. 
Then fill the shell with a mixture made of three parts of 
very dry pounded nitre, one part of flowers of sulphur, 
and a little saw-dust well sifted. If you then set light to 
the mixture, you will £nd, when it is melted, that the 
metal will also be melted in the bottom of the shell, in 
form of a button, which will become hard when the burn­
ing matter round it is consumed; the shell will have sus­
tained very little injury. 

212. A Liquor that shines in the Dark. 

TAKE a bit of phosphorus, about the size of a pea; 
break it into small parts, which you are to put into halt 
a glass full of very pn1 e water, and boil it in a small 
earthen vessel, ove.r a very mouerate fire. Have in niadi-
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ness a long narrow bottle, with a well fitted glass stop­
per, and immerse it, with its mouth open, into boiling 
water. On taking it out, empty the water, and imme­
diately ponr in the mixture in a boiling state ; then put 
in the stopper, and cover it witll mastich, to prevent the 
entrance of the exttrnal air. 

This water will shine in the dark for several months, 
even without being toul hcd ; and if it be shaken in dry 
warm weatller, brilliant flashes will be seen to rise through 
the middle of the water. 

Z 1~. Luminous Liquor. 
PuT a little phosphorus "ith essence of cloves, into a 

bottle, which must be kept closely stopped. Every time 
the bottle is unclosed, the liquor will appear luminous. 
This experiment must be performed in the dark. 

214. Golden Ink. 
TAKE some white gum arabic, reduce it to an impal­

pable powder, in a brass mortar ; dissolve it in strong 
brandy, and add a little common water to render it more 
liquid. Provide some gold in a shell, which must be de­
tached, in order to reduce it to a powder. When this is 
done, moisten with the gummy solution, and stir the whole 
with a small hair brush, or your finger ; then leave it for 
a night, that the gold may be better dissolved. If the 
composition becomes dry during the night, dilute it with 
more gum water, in which a little saffron has been in­
fused ; but take care that the gold solution be sufficient­
ly liquid to flow freely in a pen. When '_the writing is 
dry, polish it with a dry tooth. 
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215. Another way. 
REDUCE gum ammoniac into powder, and dissolve it in 

gum arabic water, to which a little garlic jnice has been 
added. This water will not dissolve the ammoniac so a, 
to form a transparent liquid ; for the result will be a 
milky liquor. With this liquor form your letters or or­
naments on paper or vellum, with a pen or fine camel's 
hair brush; then let them dry, and afterwards breathe 
on them some time, till they become moist ; then apply a 
few bits of leaf-gold to the letters, which is to be press­
ed down gently with cotton-wool. When the whole is 
dry, brush off the superfluous gold with a large camel's 
hair brush, and to make it brilliant, burnish with a dog's 
tooth. 

216. Retentive nature of the Visual Organs. 
1. WHEN we look attentively at a well-marked object, 

in b?'ight weather, the impression thereof is left upon the 
sight after the lids are closed, as perfectly, as if they , 
were still open. If you then read intensely till your eye­
lids fall, the letter still seems before your sight; but an 
experiment suggested upon a larger scale, is that of look­
ing at a window-frame, and having shut your eyes, the 
figure of the window, aud even the number of the panes, 
will still remain. But it is worthy of remark, that the 
panes assume a dark appearance, whilst the frame-work 
seems white and bright ; this phenomenon must arise 
from the semi-transparency of the eye-lids; for, when 
the hand, or any substance, is placed between the object 
and the eyes, this illusion vanishes, bnt, remove the sub. 
stance, and it returns again. 

2. If the object be globular, small moving subjects, 
conjured up by the fancy, (if they do not arise from 
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specks in the optic lens, or probably, the circulation of the 
blood in the eye-lid, where the vessels are finer than any 
hair of the head), may be seen to move in the centre of 
the glass, provided a liquid be in the glass-which we will 
suppose to be a goblet.. A deception of this kind, is that 
which deluded the once celebrated Joanna Southcott, (as 
described by: herself,) to imagine something miraculous in 
the affair; for it is not too much to believe, that she her­
self was as sincere as she was certainly credulous, and 
ignorant of natnr&l effects. 

3. After looking throu gh g1·een spectacles, the white 
paper of a book will, on first takiug them off, appear as 
if it had a blush of rPd ; and after looking at the same 
paper through red glasses, it assumes a greenish hue. 
This opposition of colours, is only cvmparatii:e, red being 
connected with heat, and green conveying the idea of 
coolness. 

4. Of the same nature is the phenomenon noticed 
by the Count de Buffon, of a border or accidental colour, 
showing itself round another wholly different, thus-if a 
1·ed square spot be looked at intensely, a cool greenish bor­
der surrounds it; bnt upon taking away the eye, the 
square will assume an imaginary green, while the border 
will seem blue. In this series of experiments, as in the 
preceding, red and green change places; it is to be sup­
posed, ·from the same cause. 

217. Fulminating Mercury. 
OrssoLVE 100 grains of mercury by heat, in an ounce 

and a half of nitrous acid. This solution being poured 
cold upon two measured ounces of alcohol, previously 
introduced into any convenient glass ve sel, a moderate 
heat is to be applied, till efferv escence is excited. A 
white fume then begins to appear on the surface of the 
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liquor, and the powrler will be gradually precipitated 
when the action ceases. The precipitate is to be imme­
diately collected on a filtre, well washed with distilled 
water, and cautiously dried in a heat not exceeding that 
of a water bath. Washing the powder immediately is 
material, because it is liable to the re-action of the 
nitrous acid ; and while any of the acid adheres to it, 
it is very subject to the action of light. From 100 
grains of mercury, about 130 of the powder are ob­
tained. 

This powder, when struck on an anvil with a hammer, 
e>..plodes with a sharp stunning noise, and with such force 
as to indent both hammer and anvil. Three or four grains 
are sufficient for one experiment. 

218. T!te two Magical Mirrors. 
MAKE two holes in the wainscot of a room, each a foot 

high and ten inches wide, and about a foot distant from 
each other. Let these apertures be about the height of 
a man's head, and in each of them place a transparent 
glass in a frame, like a common min·or. 

Behind the partition, and directly facing each aper• 
ture, place two mirrors, mclosed in the wainscot, in an 
angle of forty-five degrees.* These mirron are each to 
be eighten inches square: and all the space between them 
mnst be enclosed with pasteboard painted black, and 
well closed, that no li~ht may enter; let there be also 

.., If a person, after placing himself close to a wall, 
elevates his stick straight up, and makes a sweep with it, 
thence to the ground, he will have described 90 degrees; 
of course 45 degrees iii one-lrnlf way from tlla ground. 
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two curtains to cov~r them, which you may draw aside 
at pleasure. 

When a person looks into one of these fictitious mir­
rors, instead of seeing his own face, he will see the ob­
ject that is in front of the other ; thus, if two persons 
stand at the same time before these mirrors, instead of 
each seeing himself, they will reciprocally see each 
other. 

There should be a sconce with a lighted candle, placed 
on each side of the two glasses in the wainscot, to en­
lighten the faces of the persons who look in them, or tlrn 
experiment will not have so remarkable an effect. 

219. To cause a brilliant Explosion under Water. 
DROP a piece of phosphorus, the size of a pea, into 

a tumbler of hot water; and, from a blacider furnished 
with a stop cock, force a stream of oxygen directly up• 
on it. This will afford a most brilliant combustion under 
water. 

220. The Iron Tree. 
DrssoLVE iron filings in aqua-fortis, moderately con­

centrated, till the acid is "atnrated ; then add to it, gra­
dually, a solution of fixed alkali, (commonly called oil of 
tartar 7Jer deliquum.) A strong efferve cence will en ue, 
and the iron, in tead of falling to the bottom of the 
vessel, will afterwards rise so a5 to cover the sides, form­
ing a multitude of ramifications heaped one upon the 
other, which will sometimes pa s over the edge of the 
vessel, and extend themselves on the outside, with all 
the appearance of a plant. 
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221. Tlie Af agic ill/ irror. 

TAKE a square box, about six inches long and twelve 
high, or of an y other proportionate dimensions. Cover 
the inside with four flat pieces of looking-glass, placed 
perpendicular to the bottom of the box. Place at the 
bottom any objects you please, as a piece of fortification, 
a ca tie, tents, soldiers, &c. On the top plare a frame 
of glass shaped like the bottom of a pyramid, and so 
formed as to fit on the box like a cover, (see Fig. 11.) 
The four sides of this cover are to be composea of ground 
glass or covered inside with gauze, so that the light may 
enter, and yet the inside be invisible, except at the top, 
which must be covered with transparent glass ; when you 
look through this glass, the inside will present a pleasing 
prospect of boundless extent; and if maeaged with care, 
will atf ord a good deal of amusement. 

222. To set Ffre to a combustible Rody by Re­
flection. 

PLACE two concave mirrors at about twelve feet dis­
tance from each other, and let tile axis of each be in the 
same line. In the focus of one of them place a live coal, 
and in the focus of the other some gunpowder. With a 
pair of strong bellows keep blowing the coal, and not­
withstanding the distance between them, the powder will 
presently take fire. 

The mirror may be e~thcr made of glass, metal, or 
pasteboard gilt. 
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223. T!te Silver Tree. 
D1ssoLvE an ounce of fine silver in three ounces of 

strong aqua-fortis, in a glass bottle. ·when the silver is 
dissolve<l, pour the aqua-fortis into another glass vessel (a 
decanter will be best), with seven or eight ounces of 
mercury, to which add a quart of common water; to the 
whole add your dissolved silver, and let it remain un­
touched. 

In a few days the mercury will appear covered with a 
number of little branches of -a silver colour. This ap­
pearance will increase for a month or two, and will re­
main after the mercury is entirely dissolved. 

224. Lead Tree. 

A MORE modern invention, and an easier method by 
far than the above, is the following : 

To a piece of zinc fasten a wire, crooked in the form 
of the worm of a still ; let the other end of the wire be 
thrust through a cork. Then pour spring water into 
1 phial or decanter, to which add a small quantity of 
111gar of lead ; thrust the zinc into the bottle, and with 
the cork at the end of the wire fasten it up. In a few 
days the tree will begin to grow, and produce a most 
beautiful effect. 

225. Fire Works in lVliniature. 

PuT half a drachm of solid phosphorus into a large pint 
Florence flask ; holding it slanting, that the phosphorus 
lllay not break the gla s. Pour upon it a gill and a half 
or wate r, aud place the whole over a tea-kettle lamp, or 
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any common tin lamp, filled with spirit of wine. Light 
the wick, which should be almost half an inch from th~ 
flask; and as soon as the water is heated, streams of fire 
will issue from the water ,by starts, resembling sky­
rockets ; some particles will adhere to the sides of the 
glass, representing stars ; and will frequently display 
brilliant rays. These appearances will continue at times 
till the water begins to simmer, when immediately a cu­
rious aurora borealis begins, and gradually ascends, till 
it collects to a pointed flame; when it has continnerl half 
a minute, blow out the flame of the lamp, and the point 
that was formed will rush down; forming beautiful illu­
minated clouds of fire, rolling over each other for some 
time, which, disappearing, a splendid hemisphere of stars 
presents itself: after waiting a minute or two, light the 
lamp again, and nearly the same phenomena will be dis­
played as from the beginning. Let a repetition of light­
ing and blowing out the lamp be made for three or four 
times at least, that the stars may be increased. After 
the third or fourth time of blowing out the lamp, in a 
few minutes after the internal surface of the flask is dry, 
mauy of the stars will shoot with great splendour from 
side to side, and some of them will fire off with brilliant 
rays ; these appearances will continue several minutes. 
·what remains in the flask will serve for the same experi­
ment several times, and without adding any more water. 
Care should be taken, after the operation is over, to lay 
the flask and water in a cool secure place. 

226. Illuminated Writ-ing. 

IT is well known that· if any words are written on a 
wall with solid phos·phorns, the writiug will appear as if 

N2 
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on tire, but it is necessary to give this caution, lest acci­
dents should occur :-In using it, let a cup of water be 
always near you; and do not keep it more than a minute 
and a half in your hand, for fear the warmth of your 
hand should set it on fire. When you have written a few 
words with it, put the phosphorus into the cup of water, 
and let it stay a little to cool ; then take it out, and write 
with it again. 

227. The Mysterious Writing. 

WRITE on a piece of paper with common ink any que 
stion; then underneath it write the answer either in in­
visible silver ink, or the invisible green ink, made with 
zaffre and aqua ragia, described in pages 90 and 91. 

Give this paper to your friend, and tell him to place 
il: against the wall, or on his dressing table, keeping 
the door locked, that be may be sure no person has en­
tered his room : he will next day find the answer written 
on it. 

228. White lnkfor writing on Black Paper. 

HAVll'fG carefully washed some egg-shells, remove the 
internal skin, and grind them on a piece of porphyry. 
Then put the powder into a small vessel of pure water, 
and when it has settled at the bottom, draw off the water, 
and dry the powder in the sun. This powder mnst be 
preserved in a bottle; wh~n you want to Ul'e it, put a 
small quantity of gum ammoniac into distilled vinegar, 
and leave it to dissolve during the night. Next morning 
the solution will appear exceedingly white; and if you 
then strain it through a piece of linen _cloth, and add ~ 
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it the powder of egg-shells, in sufficient quantity, you 
will obtain a very white ink. 

229. To construct Paper Balloons. 
TAKE several sheets of tissue paper; cut them in the 

shape of a spindle; or, to speak more familiarly, like the 
coverings of the sections of an orange; join these 
pieces together, and they will form one spherical or glo­
bular body. Border the aperture with a ribbon, leaving 
the ends, that you may suspend them. 

Construct a small basket of very fine wire, if the 
balloon is small, and suspend it from the aperture, so 
that the smoke from the flame of a few leaves of paper, 
wrapped together, and dipped in oil, may heat the inside 
of it. Before you light this paper, suspend the balloon 
in snC'h a manner, that it may, in a great measure, be ex­
hausted of air, and, as soon as it has been dilated, let it 
go, togetller with the wire basket, which will serve as 
ballast. 

230. Water-Gilding upon Silver. 
TAKE copper-flakes, on which pour strong vit1egar : 

add alum and salt in equal quantities; set them on a 
fire, and when the vinegar is boiled till it becomes one­
fourth part of its original quantity, throw into it the 
metal yon design to gild, and it will assume a copper 
colour. Continue boiling it, and it will change into a 
fine gold colour. 

231. A Water, which gives Silver a Gold Colom·. 
TAKE sulphur and nitre, of each an equal quantity; 

grind them _ together v~ry fine, and put them into an 
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unglazed vessel ; cover and lute it well ; then set it over 
' a slow fire for twenty-four hours, put what remains into 

a strong crucible, and let it dissolve; put it into a phial, 
and whatever silver you anoint witli it, will llave a gold 
colour. 

232. To make an old Gold C!iain appear like new. 

DISSOLVE sal ammoniac in urine, boil the chain in it, 
and it will have a fine gold colour. 

233. To give Silver the Colour of Gold. 

DISSOLVE in common aqua-fortis as mnch silver as yo~ 
olease. To eight ounces of silver, take four onnces of 
tlepatic aloes, six onnces of turmeric, and two ounces of 
prepared tutty, that has ucen several times quenched in 
urine. Put these to the solution of the silver ; they will 
dissolve, but rise np in the glass like a sponge; the 
glass must therefore be large to prevent running over 
Then draw it off, and you will have ten ounces of silver, 
as yellow as gold. 

234. A Water, to give any .,_lietal a Gold Colout·. 

TAKE nne sulphur and pulverize it; then boil some 
stale spring water ; pour it hot upon the powder, and stir 
it w~ll together; boil it, and pour into it an ounce of 
dragon's blood. After it is well boiled, take it off, and 
filter it through a fine cloth; pour this water into a 
mattrass (a chemical vessel), after you have put in what 
you design to colour; close it well, and boil ;t, and the 
metal will be a fine gold colour 
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235. Another way. 

TAKE hepatic aloes, nitre and Roman vitriol, of each 
equal quantities; and distil them with water, in an alem­
bic, till all the spirits are extracted ; it will at last yield 
a yellowish water, which will tinge any sort of metal of 
a gold colour. 

236. To give Silver-Plate a Lustre. 
DI.'iSOLVE alum in a strong ley; scum it carefully; 

then mix jt up with soap, and wash your silver utensils 
with it, using a linen rag. 

~37. The Fiery Fountain. 

IF twenty grains of phosphorus, cut very small, and 
mixed with forty grains of powdered zinc, be put into 
four dracbms of water; and two drachms of concen­
trated sulphuric acid, be added thereto, bubbles of in­
flamed phosphorated hydrogen gas will qnickly cover 
the whole surface of the fluid in succession, form~ng a 
real fountain of fire. 

238. To take Impressions of Coins, Il11 edals, S;,:. 

CuT fi sh-glue or isinglass, into small pieces, immerse 
it in clear water, and set it on a slow fire ; when gra­
dually dissolved, let it boil slowly, stirring it with a 
wooden spoon, and taking off the scum. When the 
liquor is found to be sufficiently adhesive, take it off the 
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fire, let it cool a little, and then pour it on the medal or 
coin yon wish to copy, having first rubbed the coin over 
with oil. Let the composition lie about the thickness of 
a crown-piece on the medal. The11 set it in a moderate 
air, neither too hot nor too cold 1 to let it cool and dry. 
When dry, it will loosen itself; you will find the impres­
sion correct, and the finest strokes expressed with 
the greatest accuracy. 

You may give a more pleasing effect to the composi­
tion, by mixing any colour with it, red, yellow, blue, 
green, &c. and if you add a little parchment size to it, it 
will make it harder and better. This size is -made by 
gently simmering the cuttings of clear white parchment 
in a pipkin, with a little water, till it becomes adhesive. 

239. A Lamp t!tat will burn Twelve Months 
without replenishing. 

'fArrn a stick of phosphorus, and p11t it into a large 
dry phial, not corked, and it will afford a light sufficient 
to discern any object in a room when held near it. The 
phials sho11ld be kept in a cool µlace, where tl1ere is no 
great current of air, and it will continue its luminous 
appearance for more than twelve months. 

240. Curious Transcolourations. 
PuT half a table spoonful of syrup of violets, and three 

table-spoonfuls of water into a glass ; stir them well to­
gether with a stick, and put half the mixture iuto another 
glass. If yon add a few drops of acid of vitriol into one 
of the glasses and stir it, it will be changed into a crim­
son; put a few drops of fixed alkali dissolved into the 
other glass, and when you stir it, it will change to green. 
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If you drop slowly into the green liquor, from the side of 
the glass, a few drops of acid of vitriol, you will perceive 
crimson at the bottom, purple in the middle, and green 
at the top ; and by adding a little fixed alkali dissolved 
to the other glass, the same colours will appear in dif-
ferent order. · 

241. Another. 

IF you put a tea-spoonful of a liquor composed of 
copper infused in acid of vitriol, into a glass, and add 
two or three table-spoonfuls of water to it, there will be 
no sensible colour produced; but if yon add a little vola­
tile alkali to it, and stir it, you will perceive a very beau­
tiful blue colour. Add a little acid of vitriol, the colour 
will instantly disappear upon stirring it; and by adding 
a little fixed alkali dissolved, it will return again. 

242. Another. 
PuT half a tea-spoonful of a liquor composed of iron 

infused in acid of vitriol, into half a glass of water; and 
add a few drops of phlogisticated alkali, and a beautiful 
Prussian blue will appear. 

243. The Lamp Chronomete1·. 

REFER to (FIG. 12.) It represents a cham,ber-lamp, A, 
consisting of a cylindrical vessel made of tin, in the 
shape of a candle, and is to be filled with oil. This vessel 
should be about three inches high and one inch diameter, 
placed in a stand, B. 'l'he whole apparatus, of lamp and 
stand, can be purchased ready made, at any tin-shop in 
London. To the stand B, is fixed the handle c, which 
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supports the frame D, about 12 inches high, and four 
inches wide. This frame is to be covered with oiled 
paper, and divided into 12 equal parts by horizontal lines, 
at the end of which are written the numbers for the 
hours, from 1 to 12, and behveen the horizontal lines and 
diagonals, divided into halves, quarters, &c. On the 
handle C, and dose to the glass, is fixed _the style or 
hand, E. 

Now, as the di tance of the style from the flame of 
the lamp is only half an inch, then, if the distance of the 
frame from the style be six inches, while the float that 
contains the light descends by the decrease of the oil, 
one inrh, the shadow of the tyle on the frame wiil ascend 
12 inc-hes, being its whole length, and show by its pro­
gre sion, the regular increase of the hours, with their 
several divisions. 

You mnst be careful always to burn the same oil, 
which must be the best; and the wick must never vary 
in size ; if these precautions are not attended to, the dial 
never can be accurate. 

244. The Water Sun. 
PROVIDE two portions of a hollow sphere, that are 

very shallow; join them together in such a manner that 
the hollow between them shall be very narrow. Fix them 
vertically to a pipe from whence a jet d'eau proceeds. 
Bore a number of small holes all round that part w.her1i 
the two pieces are joined together. 'l'he water rushing 
througll the holes will form a very pleasing water sun, 
or star. 
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245. The Magical Cascade. 

PROCURE a tin vessel, shaped like (FIG. 13.) about five 
inches high, and four in diameter, with a cover C clo ed 
at top. To the bottom of this vessel, let the pipe D E 
be soldered. This pipe is to be ten inches long, and half 
an inch in diameter, open at each end, and the upper 
end must be above the water in the vessel. To the 
bottom also fix five or six small tubes, F, about one­
eighth of an inch in diameter. By these pipes, the water 
in the vessel is to run slowly out. 

Place this machine in a tin basin, GH, with a hole in 
the middle~ about a quarter of an inch in diameter. Fix 
to the tube, DE, any sort of ornameut that will keep the 
machine firm on the basin; taking care that these sup­
ports be sufficiently long to leave about a quarter of an 
inch between the end of the tube and the orifice in the 
basin ; and let there be a vessel under the basin to catch 
the water that runs out. 

As the small pipes discharga more water into the basin 
than can run out of the central orifice, the water will 
rise in the basin above the lower end of the pipe, and 
prevent the air from getting into the vessel, by which 
means the water will cease to flow from the small pipes. 
But, as the water continues to flow from the basin, the 
air will have liberty again to enter the vessel by the 
tube; and the water will again flow from the small pipes, 
and alternately stop and flow, while any water remains 
in the vessel. 

As you can guess when the pipes will flow, and when 
they will stop ; you inay so manage it, that they will 
appear to act by word of command. 
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24G. The illuminated Fountain, Uwt plays w!ten 
the Candles are lighted, and slops when they 
are extinguished. 

PROVIDE two cylindrical vessels, AB and CD, (see 
FIG. 14.) Connect them by fom tnbes open at each end, 
as HI, &c. so that the air may descend ont of the higher 
into the lower vessel. To these tnbes fix candlesticks, 
and to the hollow cover, EF, of the lower vessel, tit a 
tnbe, K, reaching c1.lmost to the bottom of the vessel. 
At G let there be an aperture with a screw, whereby 
water may be potu-ed into CD, which, when filled, must 
be closed by the screw. 

When the candles are lighted, the air in the upper 
cover and contiguous pipes will be thereby rarified, and 
the jet from the small tnbe, K, will begin to play: as 
the air becomes more rarified, the force of the jet will 
increase, and it will continue to play till the water in the 
lower vessel is exhausted. As the motion of the jet is 
caused by the heat of the candles, when they are extin­
guished, the fountain will stop. 

247. A Fountain which acts by the Heat of the 
Sun. 

GNS is a thin hollow globe of copper, (see Fm. 15.) 
eighteen inches diameter, supported by a small inverted 
basin, placed on a stand \vi th four legs, ABCD, which 
have between them, at tile bottom, a basin of two feet 
diameter. Through th e leg C passes a concealed pipe, 
which comes from G, the bottom of the inside of the 
globe. This pipe goes by HV, and joins the npright pipe 
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u I, to make ajet as I. 'l'he short pipe, u I, which goes 
to the bottom, has a valve at u, under the horizontal pipe 
HV, and another valve at V, above that horizontal pipe, 
under the cock at K. The use of this cock is to keep 
the fountain from playing in the day, if you think proper. 
The north pole N, of the globe has a screw that opens a 
hole, whereby water is poured into the globe. 

'fhe machine being thus prepared, and the globe half 
filled with water, put it in an open place, when the heat 
of the sun, rarifying the air as it heats the copper, the 
air will press strongly against the water, which coming 
down the pipe, will lift up the valve at V, and shut the 
valve at u. The cock being opened, the w~ter will spout 
out at I, and continue to play a long while, if the sun 
shine. 

2-18. Inflammable Pltosphorus. 

TAKE the meal or flower of any vegetable, put it into 
an iron pan over a moderate fire, and keep it stirring 
with an iron spoon till it changes to a black powder; to 
oue part of this ad<l four parts of raw alum. Make the 
whole into a fine powder, put it again into the iron pan, 
and keep stirring it till it almost catches fire, to prevent 
its forming into lumps, as it is apt to do when the alum 
melts, in which case it must be broke again, stirred 
about, and acci1rately mixed with the flower, till it emit 
no more fumes, and the whole appears a fine dry black 
powder. 

Put this powder in a clean dry phial with a narrow 
neck, filling it to about one-third of the top. Then stop 
the mouth of the phial with loose paper, so as to let the 
air pass freely through it, and leave room for fume. to 
come through the neck. Place the phial in a crucible, 
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encompassed on all sides with sand, so that ic may ncn 
touch any part of the crucible, but a considerable space 
every where left between. The phial must be covered 
up with sand, leaving only a small part bare, by which 
you can discern whether the powder is ignited. In this 
state, the crucible is to be surrounded with coals, kindled 
slowly till it is well heated on all sides, and then the fire 
is to be raised, till the crucible and every thing in it is 
red hot ; keep it in this state an hour; after this, the 
fire still burning as fiercely, close up to the orifice of the 
phial with wax,· to exclude the air. Leave it .to cool, and 
you will find in it a black dusty coal formed of the flour 
and alum. 

Shake a small quantity of this out of the phial into the 
cool air, and it will immediately take fire, but will not 
burn any thin g. K eep the bottle dry, as even the air 
will spoil it effectually. 

249. M ag-ic Lantern. 

OF all the deceptions and tricks, tile experiments and 
devices, we have taken the pleasure of putting in prac­
tice and of recording here, none ever excited more sur­
prise and actual wonder, at a first exhibition, than did 
the magic lantern, the invention of a German, (P. 
Kircher.) The manufacture of the instrument itself still 
remains chiefly in the hands of hi s countrymen, or their 
pnpils; and they are now to be purchased of every in­
strument shop-keeper, at very moderate prices, agree­
able to the manner of getting up, (being from one guinea 
to fr,e pounds and upwards.) But we are not thence to 
be deterred from observing, that the principles on which 
its operation · is founded, rests upon the simplest laws of 
optics. M. 'Guyot a Frenchman, and our countryman 
Dr, Hooper, fifty years ago, took great pains to iqs!ruct 
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their readers on tbe construction of tbis p{easing instru­
ment of domestic entertaiment, and the improvements 
made thereon; yet, notwithstanding the publicity of 
their works, so little was it practised among us long after 
the period indicated, tllat the attention of onr wonder­
hunting metropolis was frequently called to exhibitions 
of the effects produced by various modifications of the 
common magic lantern of its first inventor. Nor did the 
ingenuity of these wonder-working foreigners, who so 
catered to our whim, ascend so high in the scale~ as to 
show us the effects to be produced by tlle nebulous (or 
smoke-lighted), or the ogre (or smoke-refracted) lantern; 
and it remained for a M. de Philipsthal and Mr. Bartley, 
a comedian, in the year 1801, to represent the recently 
deceased great characters in the drama of Europe, to 
crowded audiences at the Strand Theatre, by commixing 
in the same representation the two latter kinds of con­
trivance. 

Every one may see, at the first glance, that the original 
lantern was constructed upon the principle of concenter­
ing the focus of the metal mirror at its back, and that of 
glass in front, (next the opening), in the lamp 01· light, in 
the middle, whereby any object applied farther in front 
of the latter, will be thrown out to a considerable dis­
tance, and much increased in dimension. Darkness in 
the theatre, is essential to the exhibition of the scene, 
which alone occupies the area of light issuing from the 
lantern: these scenes are painted or coloured on the 
glass, and come off, when well managed and played ap­
propriately, in an astonishingly natural manner. Thus, 
clouds should descend from above, the sea ascend, from the 
lower part of the opening ; moving scenes, as men, 
horses, &c. enter gently agitated ; a storm should be tossed 
about. Those suldects, and a thousanu others, may be 
bought ready made ; but occasions may arise, or may be 

02 
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necessary for your recreation, to render it desirable that 
you should know how to paint particular subjects. In­
structions to this end will follow the present article. 

250. Construction of tlte Ogre ( or smoke re• 
fracted) iVIagic Lantern. 

IN a box, sufficiently large to contaiu a dressing-glass, 
place a small magic lantern. (See FIG. 16.) The glass 
f to be placed in a sloping position opposite the sight. 
glass of the lantern, whereby the rays thrown upon it 
by this latter will be refracted through an oval aperture 
made in the sloping lid of the box, of the exact size oi 
the cone of light so refracted. There should be a flap 
i'Vith hinges, to cover the opening, that the inside of the 
l>ox may not be seen. 

There must he boles in that part of the box which is 
over the lantern, to let the smoke out; and over this 
must be placed a chaffing-dish of an oblong figure, large 
enough to hold several lighted coals. This chaffing-dish, 
for the better carrying on the deception, may be in­
closed in a painted tin box, about a foot high, with a 
hole at top, and should stand on four feet, to let tha 
smoke escape therefrom. 

There must also be a glass planned to rise up and 
down in the grove a b, ancl so managed by a cord and 
pulley, c de J, that it may be raised up and let down by 
the cord coming throu gh the outside of the box. On 
this glass, the spectre, (or any other figure you please), 
must be painted, in a contracted or squat form, as the 
figure will reflect a great er length than it is drawn. 

When you have lighted the lamp in the lantern, and 
placed the mirror in a proper direction, put the box on 
a taule, and setting the chaffing-dish in it, throw some 
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incense in powder on the coal&. Y 011 then open the 
trap door, and let down thP. glass in the groove slowly, 
and when you perceive the smoke diminish, draw up tlie 
glass that the fignre may disappear, and shut the trap 
door. 

This exhibition will excite a good deal of wonder ; bnt 
observe the general rule, that all the lights in the room 
be extinguished ; and tlie box should be placed on a high 
table, that the aperture may not be seen, through which 
the light comes out. 

251. Of Painting t!te Glasses. 

FIRST draw on paper, the size of the glass, the subject 
you mean to paint on it; fasten this at each end of the 
glass with paste, or any other cement, to prevent it from 
slipping. Then with some very black paint mixed with 
varnish, draw with a fine camel 's hair pencil, very light­
ly, the outlines sketched on the paper, which, of course, 
are reflected through the glass. Some persons affirm 
that these outlines can be more readily traced with 
japan writing ink, and a common pen with a fine nib ; 
but this, even if it succeeds in making a delicate black 
outline, is likely to be effaced by damp or wet. 

It would add to the natural resemblance, if the out­
lines were drawn with a strong tint of each of tbe na­
tural colours of the object. When the outlines are dry, 
colour and shade your figures ; but observe, to temper 
your colours with strong w'hite varnish. A pleasing ef­
fect will be produced, if you leave strong lights in some 
parts of the drapery, &c. without any colours. 'l'he best 
colours for this purpose are transparent ones; opaque or 
mineral colours will not do. The following are in most 
repute: 
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For Pink and crimson, use •• Lake or carmine. 
Blue .•••.•• •••••••••. . Prussian blue. 
Green ••••••••••.••••• Calcined verdigris er 

distilled ditto. 
Yell ow •••• , •••••• , ••.• G am boge. 

2b2. A Storm at Sea, on Glass, for the Magic 
Lantern. 

PROVIDE two strips of glass, whose frames are thin 
enough to admit both strips freely into the groove of the 
lantern. On one of these glasses paint the appearance 
of sea from a smooth calm to a violeut storm. Let these 
representations run gradually into each other, and you 
will of course observe, that tlie more natural and pictu­
resque the painting is, the more natural and pleasing will 
be the reflection. 

On the other glass, paint various vessels on the ocean, 
observing to let that end where the storm is, appear in a 
state of violent commotion, and the ves els as if raised 
ou the waves in an un .. ettled position, with heavy cloud" 
above them. 

You then pass the g~asses slowly through the groove 
' and when you come to that part where the storm is sup-

posed to begin, move them gently up and down, which 
will give the appearance of the sea and vessels being 
agitated; increase the motion till they come to the heigllt 
of the storm. You will thus have a very natural repre­
sentation of the sea and ships in a calm and storm ; and 
as you gradually draw the glasses back, the tempest will 
subside, the sky appear clear, and the vessels glide 
gently over the waves. 
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By the means of two or t,1ree g-las es, you may a.lso 
1·epresent a battle on Jami, or a naval engagement, with a 
variety of other pleasing experiments. 

~53. The Bound!<?ss Prospect. 

PROC(T&E a box (see Fig. 17.) of about a foot long, 
eight inches wide, and six inches high ; or any other di­
mensions you please, so as they do not greatly vary from 
these proportions. At each of its opposite ends, inside, 
fit thereto, a piece of looking-glass; bnt at that end 
where the sight-hole A is, scrape the quirksil ver off the 
glass, through which the eye. can view the objects. 

Cover the box with gauze, over which µlace a piece of 
transparent glass, which is to be well fastened in. Let 
there be two grooves at each of the p laces CD E F, to 
receive two painted scenes, as follow : On two pieces of 
pasteboard, let there be skilfully painted, on both sides, 
any subject you think proper, as woods, bowers, gardens, 
houses, &c. and on two other boards, the same subjects 
on one side only, and cut out all the white parts ; ob­
serve also, that tltere be in one of them, some object re­
lative to the subject placed at A, that the mirror placed 
at B may not reflect the hole on the opposite side. 

The boards painted on both sides are to slide in the 
grooves CD E F, anJ those painted on one side are to 
be placed against the opposite minors A and B ; then 
cover the box with this transparent top. This box, 
to have a good effect, should be placed in a strong 
light. 

When viewed th.rough the sight-hole, it will present an 
unlimited prospect of rural scenery, gradually losing it­
self in the distance, and be found well worth tlle pains 
bestowed on its construction. 
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254. The art of Drawing a Landscape or olhe1· 
object, without an acquaintance with the Laws 
of Perspective, or the aid of the Camera 
Obscura. 

MAKE a pasteboard box,, ABCD, (see Fig . 18.) about a 
foot and a half long, and made in the shape of a trun­
cated pyramid, whose base B, D, F, G is eigi1t inches 
wide, and six inches high. Fix to the other end of it a 
tnbe of fonr or five inches long, and which you can draw 
ont from tile box, more or less. Line the inside of the 
box with black paper, and place it upon a leg or stand of 
wood, H, and on which it may be elevated or depressed 
by the hinge, I. 

Take a small frame of wood, and divide it at every 
Inch by lines of black silk drawn across it, forming forty­
eight equal parts; divide these into still smaller equal 
parts, by lines of finer silk*: Fix this frame at the end 
of BD, as the base of the pyramid. · 

Provide a drawing paper, divided into the same num­
ber of parts as is the frame, by lines lightly drawn in 
pencil. It is not material of what size these divisions 
are, as that must depend entirely 011 the size you propose 
to draw the objects. 

Place this instrument opposite a landscape, or any 
other object you want to draw, and fix its leg firmly on, 
or in the ground, that it may not shake: then, turning it 
to the side you choose, raise or incline it, and put the 
tube further in or out, till yon have obtained a desirable 
view of the object intended to be drawn. 

• The different thicknesses of the silk serve to dis­
tinguish more readily the corresponding di visions. 
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Place your eye, E, by the instrument, after having ad­
justed it to the height of your eye ; and, looking through 
the tube, carefully observe all that is con tained in each 
division of the frame, transpose it to the corresponding di­
uision in your paper. Thus, if you have the least know­
ledge in painting, or even drawin g, you will make a very 
pleasing picture, and one in whic:1 all the objects will 
appear in the most exact proportion. 

By the same method may be drawn all sorts of objects, 
as architecture, views, &c. and even human figures, if 
they remain some time in the same attitude, and are at a 
proper distance from the instrument. 

255. Illuminated Prospects. 
PROVIDE yourself with some of those prints that are 

commonly used in optical machines, printed on very thin. 
white paper ; taking care to make choice of such as 
have the greatest effect from the manner in which the 
objects are placed in perspective. Paste one of these 
on the borders of a frame, and paint it carefully with the 
most live1y colours, making use of none that are terres­
tial. Carefully retouch those parts several times where 
the engraving is strongest,* then cut off the upper part 
or sky, and fix that on another frame. 

The prints being thus prepared, place them in a box, 
ABCD, (Figs. 19. and 20.) the openin g to which, EFGH, 
should be a little less than the print. Cover this openi"ng 
with a glass and paint all the space between that and the 

• Both sides of the print may be coloured with in­
creased effect, and it should be placed against a pane of 
glass, in a position nearly. erect, so that the li ght (of tlie 
sun) may pass through it. 
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prints, whicll should be about two or three inches, black . 
'J'he frame that contains the sky should be about an inch 
behind the other. In the back part of this box, wliich is 
behind the prints, and which may be about four inches 
deep, place fom or five small candlesticks to hold wax 
lights, and cover that part entirely with tin, that it may 
be the more luminous. 

When the print is placed between the wax lights and 
the opening in the front of the box, and there is no other 
light in the room, the effect will be highly pleasiug; par­
ticularly if the lights are at a sufficient distance from 
each other, and not too strong, that they may not occa­
sion any blots in the print. Those prints that represent 
the rising or setting of the sun, will have a very pictu­
resque ~pp

1
eara:1ce. Such as represent conjlagrationa have 

also a striking effect. 
'There should be two grooves for the print next the 

glass, that you may insert a second subject before the 
first is drawn away, and that the lights in the back of the 
box may not be discovered. 

You must not, thinking to make the :print more trans- _ 
parent, cover it with varnish; for that will prevent the 
gradation of the colours from being visible. The frame 
should enter the side of the box by a groove, that a va­
riety of subjects may be iutrouuced. 

256. Experiment with a Viper. 

NATURAL philosophers, in their eagernes to display 
the powers of science, are said to have overlooked one 
of the first duti e of li fe, humanity; and, with this view, 
torture and kill many hannle s animals, to exemplity the 
amazing effects of the air-pump. \Ve, however, will not 
itain our pages by recon1memling such cruelties, which 
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in many instances merely gratify curiosity; but, as onr 
readers may like to read the effect produced by tlle ope­
ration of the air-pnmp on reptiles, we extract from the 
works of the learned Boyle, an account of bis experi­
ment on a viper. 

He took a newly-caught viper, and shutting it up in a 
small receiver, extracted the air. At first, upon the air's 
being drawn away, it began to swell: a short time after 

- it gaped and opened its jaws; it then resumed its former 
lankness, and began to move up and down within the re­
ceiver, as if to seek for air. After a while, it foamed a 
little, leaving the foam sticking to the inside of the glass: 
soon after, the body and neck became prodigiously 
swelled, and a blister appeared on its back. Within an 
hom; and a half from the time the receiver was exhaust­
ed, the distended viper moved, being yet alive, though 
its -jaws remained quite stretched ; its black tongue 
reached beyond the mouth, which had also become black 
in the inside: in this situation it continued for three 
hours; but on the air's being re-admitted, the viper's 
mouth was presently closed, and soon after opened again; 
and these motions continued some time, as if there were 
still some remains of life. 

It is thus with animals of every kind; even the most 
minute insects cannot live without air, 

ELECTRICITY, 

Is defined to be, the power of attraction bodies have 
for each other, naturally, or that may be induced upon 
them by friction or heat; whereby it shows itself in a 
luminous effluvium, with a snappi1ig noise, and a faint 
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phosphoric smell. In a former page, (134.) we gave an 
account of the natural electricity, observable in stock­
ings, copied from the communications of M. Symmer. 
Some bodies, however, resist the effects of electricity, 
and are therefore termed non-conductors, Wax, for in­
stance, which is consequently employed upon occasions 
when the electric shock is to be stayed, or, as it is term­
~d, in.mlated. When glass, or any other non-conductor 
body, is excited or chai·gcd with electric matter, this may 
be discharged at intervals, each discharge (or shock) be­
ing less and less ; hut conductor bodies-as metal, char­
coal, water-upon being touched, discharge their electric 

' matter all at once. There is a proneness of the electric 
matter towards the earth; it constantly resides in the 
air, and may be brought down from the upper regions by 
means of an iron rod, erected on the top of a building, 
but brought down and terminating in a pit, or in water. 
A kite, made of silk, and furnished with wire, will per­
form the same office, but much 11recaution is necessary 
and even then, danger is to be apprehended from the 
lightning hitting the person who holds the string. Jars, 
however, may safely be charged with electric matter by 
this means, when no commotion exists in the air; for 
lightning and the electric m:i.tter are the same.-(Dr. B. 
Franklin.) 

The machine and apparatus, for exciting electric mat­
ter, may be boug,ht at the instrument manufacturers' 
shops, in London, at prices, varying from 1oz. 10s. to 
15l. 15s. with six-inch cylinders, increasing to double that 
price, as the diameter of the cylinder may be larger, or 
the demonstrating apparatus more comµlete. A magic 
electric bottle, capable of giving slight shocks, may be 
purchased for half a guinea. 
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257. Artificial Earthquake. 

IN the middle of a large basin of water, lay a ronud 
wet board. On the board place a kind of buildino-, 
made of pasteboard, of eparate pieces, not fastened 
together. Then fixing a wire that communicates with 
the two chains of the electrifying battel'!J, so that it may 
pass over the board and the surface of the water, upon 
making the explosion, the water will become agitated 
as in an earthquake, and the board moving up and down, 
will overturn the structure, while the cause of the com­
motion is totally concealed. 

258. The Magic Daner.. 

Fnoi\I the middle of the brass arch suspend three small 
bells. Hang the two outer bells by chains, and the 
middle one by a silk string, while a chain connects it 
with the floor. Two s::nall knobs of brass, which serve 
as clappers, hang by siik strings, one between each two 
bells. Therefore, when the two outer bells, communicat­
ing with the conducto1·, are electrified, they will attract the 
clappers and be struck by them. The clappers being 
thus loaded with electricity will be repelled, and fly to 
discharge tlrnmselves upon the middle bell, after' which 
they will again be attracted by the outer bells ; and thus, 
by striking the bells alternately, the ringing may be con­
tinued as long as the operator pleases. 

Nex t suspend a plate of metal from the same part of 
the arch to which the bells are connected ; then, at the 
distance of a few inches from the arch, and exactly 
under it, place a metal stand of the same size. On the 
!land, place several figures of men, animals, or what you 
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please, cut in paper, and pretty sharply pointed at each 
extremity. When the plate that hangs from the arch is 
electrified, the figures will dance with astonishing ra­
pidity, and the bells will keep ringing, to the no small 
amusement of the spectators. 

259. The Electrical Fountain. 
r; SUSPEND a vessel of water from the middle of ilie 
brass arch, and place in the vessel a small tube. The 
water will at first issue by drops only from the lower 
part of the tube; but when the wheel i's put in motion, 
there will be one continued stream of water ; and if the 
electrification be strong, a number of streams will issue, 
in form of a cone, the top of which will be at the extre­
mity of the tube. This experiment may be stopped, and 
renewed almost instantaneously, as if at the worn oi 
command. 

260. The Self-moving Wheel. 
r THIS wheel is formed of a thin round plate of window. 
glass, 17 inches diameter, well gilt on both sides, except 
two inches next the edge. Fix two small hemispheres of 
wood, with cement, to the-middle of the upper and under 
sides, centrally opposite, and in each of them a thick 
strong wire, eight or ten inches long, which together 
form the axis of the wheel. It turns horizontally, on a 
point, at the lower end of its axis, which rests on a bit 
of brl\ss, cemented within a glass salt-cellar. The up­
per end of its axis passes through a bole in a thin brass 
plate, cemented to a long and strong piece of glass, 
which keeps it six or eight inches distant _from any non-
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electric body, and has a small ball of wax or metal on 
the top to keep in the fire. 

In a circle on the table which supports the wheel, are 
fi11.ed twelve small pill2rs of glass, at about eleven in che 
distance, with a thimble on the top of each. On the 
edge of the wheel is a mall leaden bullet, communicating 
by a wire with the gilding of the uppc r surface of the 
wheel; and about six inches from it is another bullet, 
communicating in like manner, with the under tiuiface. 
When the wheel is to be charged by the upper surface, 
a communication must be made from the under surface. 
to 1he table , 

When well charged, it begins to move. The bullet 
nearest to a pillar moves towards the thimble on that 
pillar, and passing by, eletrities it, and then pushes itself 
from it. The succeeding bullet, which communicates 
with the · other surface of the glass, more strongly at­
tracts that thimble, on accon-nt of its being electrified 
before by the other bullet, and thus the wheel increases 
its motion, till it is regulated by the resistance of the air. 
It will go half an hour, and make, one minute with an­
other, 20 turns in a minute, which are 600 turns in the 
whole. The bullet of the upper surface gives, in each_ 
turn, 12 sparks to the thimbles, those bullets moving 
2,500 feet in the same time. The thimbles are to be well 
fixed, and in so exact a circle, that the bullets may pass 
witbin a very small distance of them. The unmber of 
rotations may be iucrea ed by adding to the number of 
the bullets. 

J> 2 
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261. Tile ilJagician's Chase. 

ON the top of a finely-pointed wire, risin~ perpendicu­
larly from the conductor, let another wire, shal'pened at 
each end, be made to move freely, as on a centre. If it 
be well balanced, and the points bent horizontally, in op­
posite directions, it will, when electrified, turn very swift­
ly round, by the re-action of the air against the current 
which flows from off tlie points. TIJ.ese points may be 
nearly concealed, and the figures of men and horses 
i·acing, or with IJ.onnds, and a hare, stag, or fox, may be 
placed upon the ·wires, so as to turn round with them, 
when they will appear as if in pursuit. The chase may 
be diversified, and a greater variety of figures put upon 
them, by increasing the number of wires proceeding from 
the same centre.-:( llir. Kinners ly.) ,,, 

2-62. Tlie Unconscious Incendiary. 

LET a person stand upon a stool made of baked wood, 
or upon a cake of wax, and bold a ch1lin which commu­
nicate., with the branch. On turning tbe whe_el he will 
become electrified ; his whole body forming part of the 
prime conductor ; and lie will emit sparks whenever he 
is touched ~y a person standing on the floor. 

If the electrified person puts his finger, or a rod of 
iron, into a dish containing warm spirits of wine, it will 
immediately blaze; and if there be a wick or thread in 
the spirit, that communicates with a train of gunpowder, 
he may be made to blow up a magazine, or set a city on 
fire, with a piece of cold iron_, and at the same time know 
not,hiug of the miscllief he is doing. 
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This experiment admits of a good number of modifica­
tions, that :must naturally suggest themselves to the 
practitioner. 

263. The Inconceivable Shock. 

PcrT into a person's hand a wire that is fixed on to the 
hook that comes from the chain, which communicates 
with one side of the battery, and in his other hand put 
a small wire with a hook at the end of it, which you 
direct him to fix ou to the hook which comes from the 
other chain. On attempting to do this, he will instantly 
receive a shock through his body, without being able to 
guess whence it proceeds. 

Care should be taken, that the shock be not too strong; 
and regard should be had to the constitution and disposi­
tion of the party, as a shock that would hardly affect one 
person, might be productive of very serious consequences 
to another. A small shock, however, is more pungent than 
a large :one. _ 

Much entertainment may be 'derived from concealing 
the chain that communicates with that which proceeds 
from the outside of the battery, m1Jer a carpet, and 
placing the wire that communicates with the chain from 
the inside, in ~uch a manner, that a person may put his 
hand on it without suspicion, at the same time that his 
feet are upon the other wire. 

The whole company may be made to partake of the 
shock, by joining hands, and forming a circle. The ex­
periment may also be varied if they tread npon each 
other's toes, or lay their hands on each other's he.ads. 
It might happen, by tlle latter method, that the whole 
company would be struck to the ground; but it will be 
productive of no danger, and very little iJJconvenience; 

\. , 
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on the contrary, it bas happened that they have neither 

heard nor felt this shock. Mr. Walker electrified three 
entire regiments of soldiers, at one shock, thus , exceed­
ing tlie experiments of the Abbe Nollett, ten-fold. 

264. The Animated Feather. 

ELECTRIFY a smooth g1ass tube with a rubber, and 
hold a small feather at a short distance from it. The 
feather will instantly fly to the tube, and adhere to it for 
a short time ; it wiil then fly off, and the tube can never 
be brnught close to the feather till it has touched the 

side of the room, or some other body that communicates 

with the ground. If, tlrnrefore, the operator take care 

to keep the tube between the feather and the side of 
the room, he may drive it round to all parts of the room 
without touching it ; and, what is very remarkable, 

the same side of the feather will be constantly opposite 
the tube. 

While the featber is flying before the smooth tube, 
it will be immediately attracted by an excited rongh 
tube, cir a stick of wax, and fly continually from one 
tube to the other, until the electricity of both is dis­

charged. 

265. The Artificial Spider. 

CuT a piece of bnrnt cork, abont the size of a µea, 
into the shape of a spider; make its leg;; of linen 
thread, and put a grain or two of lead in it to give it 
more weight. Suspend it by fine si lk thl'ead, be­
twe en an electrified arch and an excited stick of wax ; 
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and it will jnmp continually from one body to the othe1·, 
moving its leg11 at the same time, as if animated, to the 
great surprise of those who may be unacquainted with 
the influence of electric fire. 

266. The JV/iraculous Portrait. 

GET a large print (of any known personage) with a 
frame and glass. Cut the print out at about two inches 
from the frame all round; then with thin paste fix the bor• 
der that is left on the inside of the glass, pressing it 
smooth and c1ose; fill up the vacancy, by covering the , 
glass well with leaf-gold or thin tin-foil, so that it may 
lie close. Cover likewise the inner edge of the bottom 
part of tlJe back of the frame with the same tin-foil, and 
make a communication between that and the tin-foil in 
the middle of the glass ; then pnt in the board, and that 
side is finished. Next turn np the glass, and cover the 
fore side with tin-foil, exactly over that on the back part; 
and when it is dry, paste over it the pannel of the p1-int 
that was cut out, observing to bring the corresponding 
parts of the border and )annel together, so that the 
picture will appear as at first, ooly part of it behind the 
glass, and part before. Lastly, hold the print horizon­
tally by the top, and place a little moveable gilt crown 
on the portrait-suppose that of the reigning mo­
narch. 

Now, if the tin-foil on both sides of the glass be mo­
derately electrified, and auother person take hold of 
the bottom of the frame with one hand, so that his 
fingers touch the tin-foil, and with the other hand at­
tempt to take off the crown, he will receive a very 
smart blow, and fail in the attempt. The operator, who 
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holds the frame by the upper end; where there is no tin­
foil, feels nothing of the shock, and can touch the face 
of the monarch without danger, wliich he pretends is a 
test of his loyalty.-(Mr. Kinnersly.) 

267. Tlie Tantalian Cup. 
PLACE a cup of any sort of metal on a stool of baked 

wood, or a cake of wax. Fill it to the brim with any 
kind of liquor; let it communicate witli the branch by a 
small chain, and when it is moderately electrified, de­
sire. a person to taste the liquor, without touching the 
cnp with his hands, and he will instantly receive a shock 
on his lips, which should not be too strong. The motion of 
the wheel being stopped, you affect to taste the liquor 
yourself, and desire the rest of the company to do the 
same; then give your operator (who is concealed in an 
adjoining room) the signal, and wlale you amuse the com­
pany with discourse, lie again charges the cup ; yon de­
sire the same person to taste the liquor a secoml time, 
and he will receive a second shock, to the no small di­
version of the company. 

268. Magical Explosion. 
MAKE up some gunpowder, in the form of a small 

cartridge, in each end ofwbich put a blunt wire, so that 
tile ends inside of the cartridge be about half an inch of 
each other ; then joining the chain that proceeds from 
one side of the electrifying battery, to the wire at the 
other end, the shock will instantly pass through the 
powder, and set it on fire. 
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· DARK-CHAMBER EXPERIMENTS. 

To exhibit a great number of pleasing and surprising 
recreations in the dark, as well as in the light is the peen­
liar province of electricity; for, although a good number 
of beautiful representations may be obtained by the aid 
of the camera obscurn, it is indebted to the sun's rays for 
its effects, or more ignobly to the light of a candle or 
lamp; whereas the electric apparatus contains within 
itself those properties; whence the fire may be obtained 
with which experiments may be made. Here follows 
five of those that require the room to be darkened, 

269. The Miraculous Luminaries. 

You must previously prepare phosplro1·us, thus: -
Calcine common oyster-shells, by burning them in the 
fire for half an hour ; then reduce them to powder ; of 
the clearest of which take three parts, and of flowers of 
sulphur one part; put the mixture into a crucible, about 
an inch and a half deep. Let it burn in a strong open 
fire for an hour; when cool, turn it out and break it in 
pieces, and taking those pieces into a dark place, scrape 
off those parts that shine brightest, which, if good, will 
be a white powder. 

Then construct a circular board of three or four feet 
diameter, on the centre of which draw, in gum water, or 
any adhesive liquid, a half moon, of ihree or four inches 
diameter, and draw a numher of stars round it, at dif­
ferent distances, and of \-arious magnitudes. Strew the 
phosphorus over the figures, to the thickness of about a 
quarter of an inch, laying one coat over the other. Place 
this board behind a curtain, and when you dravr the cur­
tain up or back, discharge one electrifying jar or phial 
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over each figure, at the distance of about an iuch, and 
they will become illuminated, exhibiting a very striking 
resemblance of the moou and stars; and will continue to 
slline foT about half an hour, the ligllt, however, becoming 
gradually more faint. 

270. Tlie Luminous Sliower. 
ON the plate put a number of any kind of seeds, grains 

of sand, or brass du t. The conductor being strongly 
electrified, tho e light particles will be attracted and re­
pelled by tlle plate suspended from the conductor, with 
amazing rapidity, so as to exhibit a perfect luminous 
shower. 

Another metl.Jod of representing luminous rain is, by a 
i_ sponge that has been soaked in water. When this sponge 
, is first hung to the cond uctor, the water will drop from it 
·' very slowly; but when it is electrified, the drops will 
fall very fast, and appear like small globes of fire, illumi­
nating the basin into which they fall. 

271. Tlie Illuminated Vacuum. 
TAKE a tall recefoer that is very dry, and fix through 

the top of it, with cement, a blunt wire; then exhaust 
the receiver, and present the knob of the wire to the 
conductor, and every spark will pass through the vacuum 
in a broad stream of light, visible through the whole 
length of the receiver, how tall soever it may be. This 
stream generally divides into a variety of beautiful ri­
vulets, which are continually changing their course, 
uniting and dividing again in the most pleasing maooer. 

lf a jar be discharged through thi6 vaetmm, it prescntj 
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the appearance of a very dense body of fire, darting 
directly through the centre of the vacuum, without 
touching the sides : whereas, when a single spark passes 
through, it generally goes more or less to the side, and a 
finger placed on the outside of the glass, will draw it 
wherever a person pleases. If the vessel be grasped by 
both hands, every spark is felt like the pulsation of a 
large artery ; and all the fire makes towards the hands. 
This pulsation is even felt at some distance from the 
receiver, and a light is seen between the hand and the 
glass. 

All this while, the pointed wire is supposed to be elec­
trified positively ; if it be electrified negatively, the 
appearance is astonishingly different; instead of streams 
of fire, nothing is seen but one uniform luminous appear­
ance, like a white cloud, or the milky way in a clear star­
light night. It seldom reaches the whole length of the 
vessel, but generally appears only at the end of the wire, 
like a lucid ball. 

If a small phial be inserted in the neck of a tall re­
ceiver, so that the external surface of the glass be ex­
posed to the vacuum, it will produce a very beautiful 
appearance. The phial must be coated on the inside, 
and while it is charging, at every spark taken from the 
conductor into the inside, a flash of light is seen to dart 
at the same time from every part of the external surface 
of the phial, so as to quite fill the receiver. Upon 
making the discharge, the light is seen to return in a 
much closer body, the whole coming out at once. 

272. Tlie Illuminated Cylinder. 
PROVIDE a glass cylinder, three feet long, and three 

inr,hes diameter; near the bottom of it fix a brass plate, 
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and have another brass plate, so coutrivcd that you may 
let it down the cylinder, and bring it as near the first 
plate 'l.S you desire. L e t this cylinder be exhausted and 
insulated, and when the upper part is electrified, the 
electric matter will' pass from one plate to the other, 
when they are at the greatest distance from each other 
that the cylinder will admit of. The brass plate at the 
bottom of the cylinder will, moreover, be as strongly 
electrified as if it was connected by a wire to the prime 
conductor. 

The electric matter, as it passes through this vacuum, 
presents a most brilliant spectacle, exhibiting sparkling 

. flashes of fire the whole length of the tube, and of a 
bright silver hue, representing the most lively corrusca­
tions of the aurora borealis.-( Dr. Watson.) 

273. The Electric Aurora Borealis. 
MAKE a Torricellian vacnum 'ic in a glass tu be, about 

three feet long, and hermetically sealedt. L et one end 
of this tube he held in the hand, and the other applied 
to the conductor ; and immediately the whole tube will 
be illuminated from one en cl ; and when taken from the 
conductor will continue luminous, without interrnption, 
for a considerable time, very often above a quarter of au 
hour. If, after this, it be drawn through the hand either 

* The]Torricellian vacuum is made by filling a ·tube 
with pure mercury, and then 111verting it, in the same 
manner as in making a barometer ; fur as the mercury 
runs out, all the space above will be a true vacuum. 

+ A glass is hermetically f'Paletl by ho}d111g the em\ u, 
it in the flame of a ca~vlle, tiil it begins to melt, and then 
twisting it together with a .nair of pi11i:crs. 
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way, the light will be uncommonly brilliant, and, without 
tbe least iuterruption, from one hand to the other, even 
to its whole length. After this operation, which dis­
charges it in a great measure, it will still fia hat intervals 
though it be held only at one extremity, and quite still; 
but if it be grasped by the other hand at the same time 
in a different place, strong flashes of light scarcely ever 
fail to dart from one end to the other. This will con­
tinue for twenty-four hours, and often longer, without 
any fresh excitation. Small and long glass tubes, ex­
hausted of air, and bent in many irregular crooks, an~ 
angles, will, when properly electrified, exhibit a very 
beautiful representation of vivid flashes of lightning.­
( Mr. Canton.) 

274. The Illuminated Room. 
THE company, whe, Jave been kept in the dark, during 

the five preceding experiments, should now be restored 
to the li ght, in order to which, introduce the self-moving 
wheel (Article 260.) 'l'o the upper axis whereof, let 
thP-re be fixed a number of radii, made of baked wood, 
at the end of which mnst hang a small globular lamp 
filled with spirits, and let that of each lamp be tinged 
with a different colour. The wheel, having previously 
acquired its greatest velocity, is to be placed on the 
table, and a chain depending from the branch, is to dip 
into each lamp as it passes by; so that all of them will 
become illuminated in a very short time. These lamps 
·will not only light the room, but, by their vanegated 
colours, and continued revolution, afford a very pleasing 
phenomenon. 

·-
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Facts connected with Magnetism. 
I. THIS ple;;i.sing study, like its sister science, Electri­

city, depends entirely on attraction: it bas also a nega­
tive quality, that of repulsion under certain circum­
stances, out of which arises the gusto of many curious ex­
periments or tricks, of which it is suseeptable. Steel and 
iron contain much positive attraction, which may be 

rought into action, aud imparted from one bar to ano­
ther by friction alone; the upper ends of all bars or rods 
being the south pole in this northern Hemisphere, whilst in 
the southern Hemisphere the upper pole is north. But it is 
a fact worth recorcling that, those poles do sometimes 
greatly change, and much alteration has been observable 
from time to time, not only in the degree, quantity, or 
strength of magnets, but the polarity of entire countries 
is known to have differed many degrees, in the eourse of 
the two centuries anrl a half, that have elapsed since the 
di covery of the lou.d-stun1:. (See GALVA ' ISM, Vol. 2.) 

2. Our domestic 71olcer and tongues offer the readiest 
means of manufacturing magnet~, on account of their con­
stant vertical position; though smiths' files, augers and 
other tools which are used in friction, always in the same 
direction, might be employed with advantage, Take a 
piece of soft steel of the requisite size for a magnet, and 
fastening it with silk thread to the upper part of a poker, 
suspend both in the left hand, and grasping the tongues 
by the middle in the right hand, stroke the poker with 
the point ten times upwards: let the poker now turn 
half round, and repeat this on the opposite side, and 
your steel will have acquired magnetic power, in a small 
degree, but which may be increased by further friction 
of several such steel bars together. 

3. Having previously marked the north pole of your steel, 
and impregnated several such bars, place any two side by 
side, but with their poles transversed, the north of the 
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one being neMt the south of the other, but liaving a space 
between. At each end place a piece of iron in contact 

·with both, and then rubbing, or rather stroking, the sides 

of this pair with the ends of another pair, and so on 

'!:ice 1:ersfl, two pair, or more, of good magnets may be 

produced. When the ends are being rubbed it must be 

a north and south one together, and at the lower end they 

must be kept apart with a ]Jin. 

4. Such are the principles upon which magnetical power 

is given to steel, which may be further increased by 

cer tain observances of a similar nature, that are easily 

acquired by practice. The price of those instruments, 

however, is so trivial, that no other consideration pro­

bably than practical curiosity would induce yon to un­
dertake the task. As is said, the two ends of a magnet 

are called its poles, so of a touched needle; and when 

placed with just equipoise upon a pivot, the end which 

turns towards the north, is called its north pole, the 

other is consequently south. When the north pole of 

one magnet is presented to the south pole of another, 

attraction equal to its powers takes place ; and if the 

substance so attracted be afloat upon liquid, or in any 

other situation capable of changing places, they approach 

towards, or come in contact with each other: upon 

this principle several of the following tricks are founded. 

But, generally disregarded is the circumstance, that the 

north pole being presented to another north pole, repu l­

sion takes places, as in the affair of " the wonderful 

Swan," described below. 
5. Those facts may be illustrated by placing on a 

board, two magnets, 1lying transposed always), and 

being provided with a quantity of steel or iron filings, 

strew them about upon the board, and according to the 

quantity of attraction and no11-resista11ce of the finer 

tilings, will be the radii described. None, whatever, 
Q2 
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will approach the extreme of the south poles, and the 
quantity attracted by, or towards, each magnet, shall be 
greater and grea tcr as you come nearer to the nortll 
pole. 

6. The power of attraction is sometimes impaired, at 
others lost, no one can tell how, with any certainty of 
being correct. A Lard blow with a bar on the stones 
will sometimes impart the magnetic power; a blow uporr 
an anvil with a hammer discharges it. Ffre heat totally 
destroys it; whilst electricity ( and lightning of course) 
is known to communicate it; and, when either prevails, 
is most likely to affect the degree of polarity in the 
compass, (at sea particularly, I hnmbly suggest) when 
storms assail, and every sudden variati.on in these our 
dumb guides is replete with danger and ruin. 1 In aid of 
this hypothesis, we have the well known fact, that the 
<leclination of the compass is greater at one time than at 
another, even varying at the same place. This may be 
partly owing to the magnetic pole of our earth being fif­
teen degrees from the arctic pole, and far to the westward; 
as was ascertained in 1820, by the ships (Griper and 
Hecla), sent out by tlle British Government to explore 
those regions, On that occasion, the needles of both 
ships became perfectly useless, veering about at random, 
when the vessels were fourteen leagues from the coast. 
Immense piles of ice, at one season, and a clear sea at 
others, on the place of attraction, (wherever that may be) 
i one apparent cause of the vari ations just noticed. 
From the e premises, it is evident, mu ch still remains 
to be discovered regarding the power of the magnet. 

276. llfagnelic Wand. 
BORE a hole, three-tenth of an inch diameter, through 

a round stick of wood, (as ebony), or get a hollow cane, 
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about eight inches long, and half an inch thick. Pro­
vide a small steel bar, and let it be ve1·y strongly im­
pregnated-with a good magnet ; this rod is to be put in 
the hole you have bored through the wand, and close at 
each end by two small ends of ,ivory that screw on, dif­
ferent in their shapes, that you may better distinguish 
the poles of the magnetic bar . 
. When you p·tesent the north pole of this wand to the 

south pole of a magnetic needle, suspended on a pivot, 
or to a light body swimming on the surface of the water 
(in which you have p'laced a magnetic bar), that body 
will approach to the wand, anrl present that e.nd which 
contains the sou-th end of the bar; but if you present the 
north or south end of the wand, to the north or south end 
of the needle, it will recede from it. 

277. The Mysterious Watch. 
REQUEST any person to lend you bis watch, and ask 

him if it will go when laid on the table. He will, no 
doubt, answer in the affirmative; in which case, place 
it over the end of the concealed magnet, and it will pre­
sently stop. Then mark the precise spot where you 
placed the watch, and moving the point of the magnet, 
give the watch to another person, and desire him to make 
the experiment; in which he not succeeding, give to a 
third (at the same time replacing the magnet) and he 
will immediately perform it tq the great chagrin of the 
econd party. 

This experiment cannot be effected, unless you take 
the precaution to use a very strongly impregnated mag­
netic bar, and that the balance wheel of the watch be ot 
s teel, which may be ascertain "!d by previously opening 
i t, and looking at the works. 
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278. The ivlagnetical Table. 

UNDER the top of a common table, place a m'agnet that 
turns on a point, and fix a board to cover it, so that it may 
not be discovered. There may also be a drawer under 
the table, which you may pull out to show that nothing 
is there concealed. At one end of the table, secretly 
place a pin, that communicates with the magnet, and by 
which it may be placed in several different positions. 
Stew some steel filings, or very small nail , over that 
part of the table where the magnet is; and having re­
qnested the loan of a knife or key of some one, apply it 
to the steel filings, and it will have the same effect on, 
the larger ends of these as a magnet would. Then 
placing your hand as if carelessly on tlie pin at the end 
of the table, alter the position of the magnet, aml giving 
the key or knife to any one you would disappoint, he 
will be unable to perfom the experiment as you have 
done, but you may change the pin's influence once more, 
and show the company how these matters may be ma­
naged by word of command. 

279. The Magnetic Cards. 

DRAW a pasteboard circle ; then provide yourself 
with two needles, similar to those used in the foregoing 
experiment, (which you must distingui h by some pri­
vate mark), with their oppo ite points touched with the 
magnet. When you place that needle, whose pointed 
end is touched, on the pivot described in the centre of 
the 'circle, it will stop on one of the four pips, again t 
which you have placed the pin in the frame ; then t ake 
off that needle, and placing the other, it "'ill stop at the 
opposite point. 
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Having matters thns arranged, desire a person to draw 
A card from a piqn<::t pack, offering that card against 
which you have placed the pin of the dial, which you 
may easily do, by having a card a little longer than the 
rest. If he should Bot draw it the first time, as he pro­
bably may not, you mnst make some excuse for shuffling 
them again, such as letting the cards fall, accidentally, 
or some other manceuvre, till he fixes on the card. Tell 
him to keep it close, and not let it be seen: then give 
him one of the two needles, and desire him to place it 
on the pivot, and turn it round, when it will stop at the 
colour of the card he chose ; then taking that needle off, 
and exchanging it nnperceived for the other, give it to 
a;; eeond person, telling him to do the same, and it 
will stop at the name of the identical card the first per­
~on chose. 

280. Tlte wonde1ful Swan. 
NoT mat1y years U;go, one of our principal conjnrors­

for credulity was at its heigh th towards the end of the last 
century-and rpany of those sagacious persons flocked 
to the capital of our empire to exhibit their tricks1 for 
the amusement, and a.t the expense of the Bull Family­
made it one of his principal feats, to command a ~wa11, 
placed in a basin of u·ater, to perfor"m any evolution at 
will. Did he present to this bird the heruage known to 
be most agreeable to its taste, he would approach at the 
apparent sight thereof; but if a person supposed to be 
disagreeable to it, came near the basin, he would hasten 
to the other side of the water; and the facetious con­
juror proceeded so far as to embody one of his own 
personal realities in the shapes of a bailiff and his fol­
lowers-from whose approach the sagacious swan would 
invariably fly. This was the contrivance-

A 
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Thefig-ure of a swan, cut out in cork, and covered with 
a coat of white wax, the eyes made of glass beads, ha­
ving concealed in its body a well-impregnated magnetic 
bar, is to be set afloat in a capacious basin of water. 
Round the edge of the basin, may be placed various de­
vices, and among others, a swan-house, such as is seen on 
the river, may hang over and touch the water; here the 
swan may take shelter occasionally, and in it he may be 
made to tum round, in order to heigh then the wonderment 
of the spectators. 

In tbe management and adaptation of the magnetic bar, 
placed within the swan, and that in the wand, (before de­
scribed), coI!si ts the whole of the tricks to be elicited 
from the approaching or receding of the figure, by pre­
senting to the edge of the basin, now the north pole, 
now the south; and an expert perform~r may still fur-

• ther diversify his exhibition I.Jy using two wands of 
strength and force somewhat different. 

This contrivance is applicable to several other kinds 
of floating figures, as ships, &c. and adapting the_ palaver 
usual on such occasions to the thing before you. 

281. Concealed Money, 

MAY be discovered by means of the magnetic com• 
pass, if it be previously loaded with a touched needle. 
This may be effected by boring a hole in the edge of the 
money, (as a dollar or c1·own), and. having driven in the 
needle, let the hole be filled with a bit of pewter, or 
silver, to bide the head of it. ext take a needle that 
is balanced on a pil:ot, in tlie same manner as the mariner's 
compass, and this will turn towards the needle inclo ed 
in the money, 
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Desire any person to leud you a crown, or other piece 
of money, similar to the first mentioned; and having 
dexterously changed them, let him, at his option, secret­
ly place the piece in a snuff-box, or not, as he thinks fit , and 
it then become~ your task to say whether he has or uas not 
done so, withont touching the snuff-box. Your own 
compass, or needle upon a pivot, offers the ready means 
of doing this, by placing it near the box : if the needle 
maintains its northerly direction, unalterably, be assur£d 
the money is not concealed in the box, unless the norll, 
pole of the neerlle, (which lies hid within the money) hap­
pens to be placed in a northerly direction-a thing not 
very likely to happen. Howsoever, to be quite sure, find 
you fault with the position of the snuff-box-seem as if 
hard to please- and unless your needle vibrates one way 
or the other, the loaded money is not at that time in the 
snuff-box. 

Two points remain, upon which you may deceive yonr~ 
self, viz. 1st, Your needle must be very sensible or the in­
fluence will be too inconsiderable to effect any cliange in 
it; 2nd, Take good care that your adversary ( or person 
acted upon) does not change your 71iece for another, and 
thus defeat the purpose you have in view. 

282 . .1.Wellzod of taking the Impression of Butter­
flies on Paper. 

CLIP the wings off the butterfly , lay them on clean, 
in the form of a bntterfly when flying. Spread SOIJlC 
thick clean gum-water on another piece of paper, 
press it on the wings, and it will take them up; lay a 
piece of white paper over it, and rub it gently with 
yonr tmger, or the smooth handle of a knife. The bodies 
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are to be drawn in the space which vou leave between 
tlle wings. 

283. To cast Figures in Imitation of Ivory. 
MAKE isinglass and strong brandy into a paste, 

with powder of egg-shells, very finely ground. You 
may give it what colour yon please; but cast it warm in­
to your mould, which should be previou ly oiled over. 
Leave the figure in the mould till dry, and on taking 
it out, you will find it bears a strong resemblance to 
ivory. 

284. To soften I-lorn. 

To one pound of wood-ashes, add two pounds of quick 
lime ; put them into a quart of water. Let the whole 
boil until reduced to one-third. Then dip a feather in, 
and if, on drawing it out, the plume should come off it is 
a proof chat it is boiled en<lugh; if not, let it boil a little 
longer, when it is settled, filter it off, and in the liquor 
thus strained, put shavings of horn. Let them soak for 
three days; and, first anointing your hands with oil, 
work the ,horn into a mass, and print or i;nould it into any 
shape you please. 

285. To make 111oulds of Horn. 

IF you wish to take the impression of any coin, med-el, 
&c. previously anoint it with oil ; then lay the horn 
shavings over it in it softened late. When dry, the 
impression will be sunk into the horn i and this will serv~ 
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as a mould to re-produce, either by plaster of Paris, 
putty and glue, or i6inglass and ground egg-shell , the 
exact resemblance of the coin or medal. 

286. To extract the Silver out of a Ring, that is 
·thickly gilded, so that the Gold may remain 
entire. 

TAKE a silver ring that is thickly gilded. Make a little 
hole through the gold into the silver; then put the ring 
into aqua-fortis, in a warm place ; it will dissolve the 
silver, and the gold will remain whole. 

287. To soften Iron or Sled. 

E1TH ER of the following simple methods will make irou 
or steel as soft as lead : 
' J. Anoint it all over with tallow; temper it in a geutle 
charcoal fire, and let it cool of itself. 

2. Take a little clay, cover your iron with it, temper 
it in a charcoal fire . 

3. When tlte iron or steel is 1·ccl hot, _strew hellebore 
on it. 

4. Quench the iron 01· steel in tlte juice or water of 
common beans. 

288. To take a Plaster of Paris Cast from a 
Person's Face. 

THE person must lie on his back, and his hair be tied 
behind Into each nostril put a conical piece of paper 
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open at each end to allow of breathing. The face is to 
be lightly oiled over, and the plaster being properly pre­
pared, is to be poured over the face, taking care that the 
eyes are shut, till it is covered a quarter of an inch 
thick. In a few minutes, the plaster may be removed. 
In this a mould is to be formed, from which a second cast 
is to be taken, that will _furnish casts exactly like the 
original. 

-+-
THE ART OF MAKING FIRE-WORKS. 

ABOVE all things it is necessary to have good rnate1·ials, 
and that these be prepared in a proper manner, in order 
to execute any task combining so many ingenious con 
trivances as the making of Fire-works undoubtedly 
require. The manufacture of your own gunpowder is 
not desirable, and therefore· postpone the description ot 
that art-you will no doubt buy the best ; but as the 
admixture of charcoal is necessary, and much of your 
success depends upon having it good-observe that the 
less of sap there may be in the wood before it is made 
into charcoal the better will be the gunpowder that is 
made with such charcoal. Dr. Watson made the 
discovery, and communica1ed the fact to his Majesty's 
Government, but the French and Germans were in the 
secret many years before, and always beat us at long 
shot. The wood is to be dried in an oven or iron boiler, 
with a slow fire, and the charcoal kept in close boxes 
from the influenc·e of atmosphoric air, until the moment 
of being brought i11to use 
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289. How to meal Gunpowder, Brimstone, and 
Charcoal. 

THERE have been many methods ui-ed to grind these 
ingredients to a powder for fireworks, such as large mor­
tars and pestles made of ebony, and other hard woods ; 
but none of those methods have proved so effectual and 
speedy as the new invention, of the mealing table. It is 
made of elm, with a rim round its edge, four or five 
inches high; and one end is a slider, which runs in a 
groove and forms part of the rim; so that when you 
have taken out of the table as much powder as 
you wish, with a copper shovel, you may sweEp all clean 
out at the slider. When you are going to meal a quantity 
of powder, do not put too much on the table at once ; 
but when you have put in a good proportion, take a 
muller and rub it therewith till all the grains are broke ; 
then sift it in a lawn sieve, that has a receiver and top ta 
it; anJ that which does not pass through the sieve, re-, 
turn again to the table and grind it more, till you have 
brought it all fine enough to go through the sieve. Brim­
stone and charcoal are ground in the same manner as 
gunpowder, only the mnller must be made of ebony, for 
these ingredients ·being harder than powder, woulJ stick 
in the grain of the elm, and be very difficult to grind ; 
and as the brimstone is apt to stick and clog to the 
table, it would be best to keep one for that purpose only, 
by which means you will always have your brimstone 
dean and well ground. 

290. To make Tuuch-paper. 
D1ssoLVE in some spirits of wine or vinegar, a little 

saltpetre; then take some purple or blue paper, wet it 
with the above liquor, and when dry it will be fit for use. 
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When you paste this paper on any of your works, take 
care that the paste does not touch that part which is to 
burn. The method of using this paper is, by cutting it 
into slips, long enough to go once round the mouth of the 
serpent, cracker, &c. When you paste on these slips, 
leave a little above the mouth of the case not pasted; 
then prime the case with meal powder, and twist the 
paper to a point. 

291. Of the vertical Scrole Wheel. 

THIS wheel may be made of any diameter, but must 
be constrncted thus :-Have a block of a moderate size, 

• into which fix four flat spokes, and on them fix a flat 
circular fell of wood. Round the front of this fell place 
port-fires ; then, on the front of the spokes form a scrolfl 
either with a hoop or strong iron wire; on this scrole tie 
cases of brilliaut fire, in proportion to the wheel, head to 
tail. ·when you fire this wheel, light the first case near 
the fell; then, as the cases fire successively, you will see 
the circle of fire gradually diminish; but whether the 
illuminations on the fell begin with the scrole or not, is 
immaterial. 

292. A slow Fire for Wlteels. 
MusT be composed of saltpetre, four ounces; brim­

stone, two ounces; and meal powder, one ounce and a 
half. ' 

293. A dead Fire for Wheels. 

SALTPET1rn, one ounce and a quarter; brimstone, a 
quarter of an ounce; lapis-ralaminaris, a quarter of au 
ounce; and antimony two drachms. 
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294. A brilliant Fire. 
MEAL powder, six pounds ; saltpetre, half a pound 

brimstone, two ounces; and steel-dust, twelve ounces. 

295. For a Blue Flame. 
MEAL powder, saltpetre, and sulphur vivum; the sul­

phur must be the chief µart. Or, meal powder, salt­
petre, brim~tone, spirit of wine, and oil of spike ; but 
let the powder be the principal part. 

296. Of Port or Wild Fires. 
SALTPETRE, one pound ' two ounces: meal powder, 

one pound and a half; and brimstone, ten ounces. This 
composition must be moistened with one gill of linseed 
oil. 

297. Of such Ingredients as show themselves in 
Sparks when rammed into clioaked Cases. 

THE set colours of fire produced by sparks are divided 
into four sorts, viz. the black, white, grey, and reel; the 
black charges are composed of two ingredients, which 
are meal powder and charcoal; the white of three, viz. 
saltpetre, sulphur, and charcoal; the grey of fonr, viz. 
meal powder, saltpetre, brimstone, and charcoal ; and 
the red of three, viz. meal powder., charcoal, and saw­
dust. 

There are, besides these four regular or set charges, 
two others, which are distinguished by the names of 

R 2 . 
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compound and brilliant charges ; the compound charge 
being made of many ingredients, such as meal powder, 
saltpetre, brimstone, charcoal, saw-dust, sea-coal, an­
timony, glass-dust, brass-dust, steel-filings, cast-iron, 
tanners' dust, &c. or any thing that will yield sparks; 
all which must be managed with discretion. The bril­
liant fires are composed of meal powder, saltpetre, brim­
stone, and steel-dust ; or with meal powder and steel­
filings only. 

298. OJ Saltpetre. 

SALTPETRE being the principal ingredient in fire works, 
and a volatile body, by reason of its inflammable and 
re rial parts, is easily rarified by fire; but not so soon 
when foul and gross, as when purified from its crude and 

, earthy parts, which greatly retard its velocity: there­
fore, when any quantity of fire-works is intended to be 
made, it would be necessary first to ex-amine the salt­
petre; for if it be not well cleansed from all impurities, 
and of a good sort, your works will not have their proper 
effect. 

299; To pulverize Saltpefre. 

TAKE a copper kettle the bottom being spherical, and 
put into it fourteen pounds of refined saltpetre, with two 
quarts or five pints of clean water; then put the kettle 
on a slow fire, and when the saltpetre is dissolved, if any 
impurities arise, skim them off, and keep constantly 
stirring it with two large sticks till all the water exhales. 
When done enough, it will appear like white sand, and 
as fine as flour; but if it should boil too fast, take the 
kettle off the fire, and set it on some wet sand, which 
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will prevent the saltpetre from sticking to the kettle. 
When you have pulverized a quantity, be careful to keep 
it in a dry place, not exposed to the air. 

300. To make Crackers. 
CuT some stout cartridge paper into pieces, three 

jnches and a half broad, and one foot long ; fold down 
one edge of each of these pieces lengthwise, about three 
quarters of an inch broad; then fold the double edge 
down a quarter of an inch, and turn tlie single edge back 
half over the double fold'. Open it, and lay all along the 
channel which is formed by the foldiug of the paper, some 
meal powder; then fold it over and over till the paper is 
doubled up, rubbing it down every turn ; this being done, 
bend it backwards and forwards, two inches and a half , 
or thereabouts, at a time, as often as the paper will allow 
Hold all these folds flat and close, and with a small 
pinching cord, give one turn round the middle of the 
cracker, and pinch it close; bind it with pack thread, 
as tight as you can : then in the place where it was 
pinched, prime one end, and cap it with touch paper. 
·when these crackers are fired, they will give a report at 
every turn of the paper; if you would have a great 
number of bounces, you must cut the paper longer, or 
join them after they are made; but if they are made very 
long before they are pinched, you must have a piece of 
wood with a groove ~n it, deep enongh to let in half the 
cracker ; this will hold it straight while it is pinching. 

30 I. To make Squibs and Serpents. 
FmsT make the cases, of about six inches in length, 

by rolling slips of stout cartridge paper three times round 
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a roller, and pasting the last fold: tying it near the 
bottom as tight as possible, and making it air tight at the 
end by sealing-wax. Then take of gun-powder half a 
pound, charcoal one ounce, brimstone one ounce, and 
steel filings half an onnce, (or in like proportion), grind 
tllem with a muller or pound them in a mortar. Your 
cases being very dry and ready, first put a thimble-full 
of your powder, and ram it hard down with a ruler; then 
fill the case to the top ·with the aforesaid mi ' ture, ram­
ming it hard down in the conrse of filling two or three 
times; when this is done, point it with touch paper, 
which should be pasted on that pa,rt wliich touches the 
case, otherwise it is liable to drop off, 

FINIS. 
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