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ADDRESS.

THE Editor of the following pages lays very slight
olaims to merit on the grounds of originality. Many
of the sources from whence he has gathered the
materials of his work will no doubt be recognised
by those whose attainments have been superior to
the general class of readers; but even to them no
apology will be necessary on that account; they
will acknowledge that it requires necarly as great
a share of judgment to select as to write; and on |
this ground the Editor rests his claim to publie
approbation. He is sensible that his endeavours
to simplify the path of science, and unite the
useful with the entertaining, will be justly appre-
ciated by all his readers, and particularly by those,
who know the difficulty of expressing in simple
language subjects hitherto treated learnedly and
seientifically ; and the trouble attending the selec-
tion of those portions of science which can be easily
and satisfactorily demonstrated by the reader himself,

Thus, though the apparent object of this little
work is amusement, it may lay claim to the higher
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iv ADDRESS.

merit of instruction; and while diverting a tedious
hour by its perusal, or in trying any of the various
experiments it describes, the reader will find he is
adding very considerably to his own stock of useful
knowledge.

The works from which the greater part has been
seleeted, are many of them so scarce as to be attain-
able by few; while others are so voluminous and
‘expensive, that they are not within the reach of the
ordinary recadcer, and if they were, would require
more time and patience to wade through their pages
than many persons possess. All these circumktances
must tend to heighten the value of a work, which
has colleeted the beauties from the intricacies of
science, and which offers facilities to useful instruc-
tion and rational amusement, not heretofore pos-
sessed by any work of its sizc and price.

In a word, whether viewed as a vehicle of amuse-
ment or instruction, the Editor confidently relies
on public patronage; and when its comparative
cheapness is considered, which presents upwards
of 200 closely printed pages, besides an expensive
frontispiece, to his rcader, at so low a price, heis
sure that patronage will be more generally extended,
as its perusal inereases, and its merits become
known,
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ENDLESS

AMUSEMENT.

To produce Fire by the Mixture of two cold Liguids.

T AKE halfa pound of pure dry nitre, in powder, put it’
in a retort that is quite dry; add an equal quantity of
highly rectified oil of vitriol, and distilling the mixturein

a moderate sand heat, it will produce a liquor like &

yellowish fume; this, when caught in a dry receiver, is

Glauber's Spirits of Nitre; probably 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 distilted oil of cloves, tur-
pentine, or carraways in a glass vessel; and if you add an
equal quantity, or rather more, of the above spirit, though.
both ave in themselves perfectly cold, yet, on mixing
them together, a great flame will arise and destroy them
both, leaving only a little resinous matter at the bottom.

. The Exploding Bubble.

T# you take up a small quantity of melted glass witha
tube, (the bowl of a common tobacco pipe will do,) and
let a drep fall into a vessel of water, it will chill and
condense 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; butif the thick end is struck, even with a hamnier , R
will not break. )

»



14 ENDLESS AMUSEMENT,

: The Mugic Picture.

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

Join these glasses together at the edges by & composi-
tion of lime slacked by exposure to the air, and 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 you may add an

of clear linseed oil. )

This must be poured in its liquid state, and before a
fire, between the glasses, by the space left in the sides,
and which you are then to close up. Wipe the glasses
clean, and hold them before the fire, to see that the
composition will not run out at any part,

Then fasten with gnm a pictare 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, the
picture will be quite concealed, but become transparent
when held to the fire; and as the composition cools, it
will gradually disappear.

Artificial Lightning.

PROVIDE a tin tube that is larger at one end than it
is at the other, and in which there are several holes.
Fill this tube with powdered resin; and when it is shook
over the flame of a torch, the reflection will produce the
exact appearance of lightning. .

Artificial Thunder.

~ Mix two drachms of the filings of iron, with one
ounuce of concentred spirit- of vitriol, into a strong bottle
that holds about a quarter of a pint; stop it close, and




ENDLESS AMUSEMENT. 16

in a few minutes shake the bottle; then taking out the
cork, put a lighted candle near its mouth, which should be .
a little inclined, and you will soon observe an inflammation
arise from the bottle, attended with a loud explosion.

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

Another Way.

Mix three ounces of saltpetre, two ounces of salt of
tartar, and two ounces of sulphur; roll the mixture up
into a ball, of which take a quantity, ubout 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.

You will produce a much more violent commotion if
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 donein
the house, but by placing the shovel over a.chaffing dish
of very hot coals, and 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, as an accident will
soon happen, if a person does not use great precaution
- in getting out of the way before the composition explodes.

Money augmented by an Optical Illusion.

IN a large drinking glass of a conical shape, (emall at
the bottom uand 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, 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 higher up, another,
the size of a shilling.

1t will add to the amusement this experiment affords,
by giving the glass to any one in company, (but whg of
¢ourse has not witnessed your operations,) and desiring

\
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him to throw sway the water, but save the two pieces;
he will not be a little surprised at finding only une.

———— N

"Three Objects, discernible only by the use of both Eyes.
Ir you fix three pieces of paper against the wall of a
room dt equal distances, at the height of your eye,
‘placing yourself directly before them, at a few yards
distanee, and close your right eye, and look at them with
your left, you will sec only two ef themn, suppose the
first and second ; alter the position of your eye, and you
will see the first and third; alier your position a second
-time, you will see the second and third, but ncver the-
whole three together; by which it appears, that a persen
who has only one eye can never see three objects placed
in this position, nor all the parts of one ebject of the
same extent, without altering the situation of his eye.

To construct the Camera Obscura.

MARE a circular hole in the shutter of a window
from whence there is a prospect of sume distance; in
, this hote place a magnifying glass, either double or
single, whose focus is at the distance of five or six feet; no
light must enter the room but through this glass. At
a distance from it, equal 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 objects
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 regulaiity,
and in the most natural colours. If yon place a swing
looking-glass outside the window, by turning it more or
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less, you will have on the paper all the objects on each
side the window.

If, instead of placing the looking-glass outside the
window, you place it in the room above the hole (which
mast then be made near the top of the shutter), you may
have the representation on a paper placed horizontally on
a table, and draw at your leisure all the objects reflected.

Ohserve, the best situation is directly north; and the
best time of the day is noon.

———

Another pleasing Ez:erimt with the Camera

bscura.

LET the rays of light that pass through the magnify-
ing glass in the shutter be thrown on a large concave
mirror, properly fixed in a frame. Then take a thin
strip of glass, and stick any small object on it; hold it
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,
wvery large, and beautifully clear and bright. !

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

THE pers\on is told to set the hand of his watch at any

hour he pleases, which hour he tells you; and you add
in your own mind 12 toit. You then desire him to count
privately the number of that addition on the dial, com-
mencing at the next hour to that at which he intends to
‘rise, and including thie hour at which he has placed the
hand; which will give the answer: for example,

A intends to rise at 6 (this he conceals to himself);
be 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, beginning at the next hour at
which he proposes to rise; which will be 7, and counting
backwards, reckoning each hour as 1, and including in
his addition the number of the hour the hand is placed

D2

-
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at, the addition will end at 6, which is the hour pro-
posed; thus,

The bour the hand is placed at is csvceesececca. 8
The next hour to that which A intends to rise at
is 7, which counts for ssceececcicccniienciies ]

Count back the hours from 6, and reckon them at
1 each, there will be 11 hours, viz. 4, 3, 2, 1, 1g,
11,1059, 8, 7,6, 0000000000 ccsctvecacrsscssenes 11

Making cssecese 20

A Person having an even number of Shillings in one
hand and an odd number in the other, to tell in
whick hand the odd or even number is.

You desire the person to muliiply the number in his
right band by an odd figure, and the number in his left
by an even one; aud tell you if the products, added toge-
ther, be add or even. If even, the even number is in

the right hand ; if odd, the even number is in the left,

For instance,

I. Numberin the right
haud is ezen ...... 18
Multiply by ..o0e.. 8
Product ..., 54

Add the Product of
the left hand .. 14

Which produces a
totalof ,,..000v.. 69

11, Number in theright
baudisodd ...... 7
Multiply by ¢eee.0e 3
Product .... g1

i Addthe Product of
~ - .theleft hand ., 36

Which produces a

total of sevsverss 57

In the left band odd ... 7
Multiply by eeevvee... @
Product .,.... 14

In the left hand even .. 18
Multiply by «oeveneeee @

Prodact ..,... 36
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Secret Correspondence.

To carry on a correspondence, without the possibility
of the meaning of the letter being detected, in case it
should be opened by any other person, has employed
the ingenuity of many. No method will be found more
effectual for this purpose, or more simple, than the fol
lowing.

Provide a piece of square card or pasieboard, (see
Fig. 1 in the frontispiece) and draw a circle on it,which
circle is to be divided into 27 equal parts, in each of
which parts must be written one of the capital letters of
the alphabet, and the &, as in the figure. Let the
ceantre of this circle be blank. Then draw another circle,
also divided into 27 equal parts, in each of which write
one of the small letters of the alphabet and the &. This
eircle must be cut round, and made exactly to fit in the
blank space in the centre of the larger circle, and wust
ran round a pivot or pin. The person with whom you
correspond must have a similar dial, and at the beginning
of your letter you must put the capital letter, and at
the end the small letter, which answer to each other
when you have fixed your dial.

Suppose what you wish to communicate is as follows :

I am so watched I cannot sce you as I promised ; but I
wil| meet you to-morrow in the park, with the letters, &e.

You begin with the letter T, and end with the letter
m, which shews how you-have fixed the dial, and how
your correspondent must fix his, that he may decipher
your letter. Then, for I um, you write b uf, and so of
the rest, as in the frontispiece.

Another Way.

TAKE two pieces of card, pasteboard, or stiff paper,
through which you cut long sjuares at different distances.
One of these you keep yourself, and the other you give to
your correspondent. You lay the pasteboard on a paper,
and in the spaces cut out write what you would have
understood by him only, then fill the intermediate spaces
with any words that will connect the whole togetber,
aad make a different sense. When ke receives it, he
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lays his pasteboard over the whole, and those words
which are between crotchets [ ] form the intelligence yoa
wish to communicate. For example: sappose you want
to express these words, .

¢ Don’t trust Robert : I have found him a villain.”

¢ [Don’t] fail to send my books. I [trust] they will be
ready when [Robert] calls on you. [l have] heard that
you have [found] your dog. 1 call [him a villgin] who
stole him.” You may place a pastebeard of this kind
three other ways,—the bottom at top,—the top at
-bottom, or by turning it over; but in this case you must
greviously apprize your correspondent, or it may give
him some trouble to decipher your meaning.

Secret Correspondence by Music.

. FomrM a circle like Fig. 2, divided into twenty-six parts,

with a letter of the alphabet written in each. The interior
of the circle is moveable, like that in Fig. 11, and the cir-
cumference i3 to be ruled like music paper. Place in
each division a note different in figure or position.

Within the musical lines place the three keys, and on
the outer circle the figures to donote time., Then get s
ruled paper, and place one of the keys, (suppose gere sol)
a%:iinst the time, 9/4ths, at the beginning of the paper,
which will inform your correspondent how to place
his circle. You then copy the notes that answer to the
letters of the words you intend to write, in the manner
expressed at the.bottom of the figure.

The Magic Vessel.

ON thebottom of a vessel, (see Fig. 8 in the Froutis-
piece,) lay three pieces of money, the first at A, the
second at B, and the third at C. Then place a person
at D, where he can see no farther iuto the vessel than E.
You tell him, that by pouring water in the vessel you
will make him see three different pieces of money; and
bid Lim observe, that you do not convey any money in
with the water. Buf be careful that you pour the water

.
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in very gently, or the pieces will move out of their
places, and thereby destroy the experiment,

When the water rises np to F, the picce at A will be
visible ; when it reaches G, hoth A and B will be visible;
and when it comes up to H, all three pieces will be
visible. ‘ :

©  Avrtificial Earthquake and Voleans.

GRIND an equal quantity of fresh: irow filings with
pure sulphur, till the whole is reduced to a five powder.
Be careful not to ler any wet come near it. Then bury
about thirty poands 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 is raised in a
conical shape, it will be no bad miniature resemblance
of one of the burning mountains.

Artificial Illuminations.

A VvERY pleasing exhibition may be made with very
little trouble or expence, in the following manner:
Provide a box, which you fit up with architectural
designs cut out on pasteboard 3 prick small holes in thuse
‘parts of the building where you wish the iiluminations
to appear, observing, that in proportion to the perspec-
tive, the holes are to be made smaller ; and on the near
objects the holes are to be made larger. Behind these
desigus thus perforated, you fix a Jamp or candle, but in
such a mannes, that the reflection of the light shall only
shine through the holes; then placing a light of just
sufficient brilliance to shew the desizn of the buildiugs
before it, and making a hole for the sight at the front
end of the bux, you will have a very tolerable representa-
tion of illuminated buildings

The 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 vot dirinish the effect of 1he
illumination. This can be very easily planned, both not
to obstruct the sight, nor be seeu to disadvantage. The
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lights behind the picture should be very strong ; and ifa
magnifying glass was placed in the sight-hole, it would
tend greatly to increase the effect. The box maust 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 fixiug small pieces of
gold on the building instead of drilling the holes, which |
gives sometbing like the appearance of illumiunation, but
'by no means equal to the foregoing experiment. |

N.B. It would be an improvement if paper of various
colours, rendered transparent by oil, were placed between
the lights bebind, and the apertures in the buildings, as
they. would then resemble lamps of different colours.

The Cameleon Spirit.

PuT into a decanter, volatile inrit, in which you have
dissolved copper filings, and it will produce a fine blue,
If the bottle is stopped, the colour will disappear ; buat
when unstopped, it will return, This experiment may
be often repeated. :

Invi:ible. Ink.

Pur litharge of lead 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,
— You npext dissolve orpiment in quick lime water, by
setting the water in the sun for two or three days, turn-
ing it five or six times a day. Keep thebottle containing
this liquor well corked, 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 liquor. 1f you wish them to disappear again,
draw a sponge or pencil, dipped in. aquafortis, or spirit
of nitre, over the paper; and if you wish them fo
re-appear, let the paper be quite dry, and then pass the
dissolution of orpiment over it.
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Another. .
Di1ssoLVE bismuth in nitrous acid. When the writing
with this fluid is exposed to the vap of liver of -
sulphur, it will become quite black,

Another.

DrIssoLVE green vitriol and a little nitrous acid in
common 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 dipped in this second solution
over the characters written with the first, they will appear
a beautiful black.

o

Invisible Gold Ink.

PuT as much gold in as small a quantity of aqua regia
as will dissolve it, and dilute it with two or three times
the quantity of distilled water,

Next 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 ; lef 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.

P

Invisible Silver Ink.

DissoLve fine silver in aqua fortis; and after the
dissolution, add some distilled water in the same manner
as in the gold ink.

What is written with the above ink will remain
invisible for three or four months if kept from the air;
but may be easily read in an hour, if exposed to the fire,
air, or sun.

’ CARE————



s

24 ENDLESS AMUSEMENT.

Invisible Yellow Ink.

STEEP marygold flowers seven or eight days in clear
distilled vinegar. Press the flowers and strain the
liquor, which is to be kept in a bottle well corked. If
you would have it still more clear, add, when you use it,
sonme pure water. _ .

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

Take a quauntity of flowers of paney, .or the common
violet, bruise them in a mortar with water, strain the
liquor in a eloth, and keep it in a bottle.

Invisible Red Ink.

To the pure spirit of vitriol or nitre, add eight times
as much water. ) .

Use the above solution of violets to, make visible the
characters written with this ink. .

. TInvisible Green Ink.

DissoLvE salt of tartar, clear aud dry, in a sufficient
quantity of river water, Use the violet solution to vender
it visible.

Another Invisible Green Ink. )

DissoLVE zaffre in powder, in aqua regia, for twenty-
four hours. Pour the liquor off, add the same quaatity
of common water, and keep it in a bottle well corked.,

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

Invisible Violet Ink.

ExPRESs the juice of lemons, 'and keep it in a bottle
v{e[ll'i:eprked. Use the violet infusion to make the writing
visible. :

————
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Invisible Grey Ink.

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

WE now present our readers with a variety of amusing
experiments which may be performed by the foregoing
inks; and they will, probably, suggest others equally
amausing and useful, )

A Secret Correspondence by means of Invisible Ink.

A person wishing to carry on a correspondence with
auother, and who is fearful of having his letter opened
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
auy of the above invisible inks you can most readily
procure. .

Your correspondent is to be previously apprized of the
method of making the characters visible; and writing im
common ink will serve to lull the suspicions of those who
might intercept the letter; and who not finding any
thing important in it, will either forward or keep it. In
either case there can be no danger, as the writing wil}
mot be visible without the proper application,

The Mysterious Writing.

WRITE on a piece of paper with common ink any
question : then underneath it write the answer eitber in
invisible silver ink, er the invisible green ink, made with
zaffre and aqun regia, described in puges 22 and 23.

You give this paper to your frg)eud, and tell him to
place it against the wall, or on his dressing table, keeping
the door locked, that he may be sure no person has
cntiered his room: he will next day find the answer written
onit, .

g
il oo e e o
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The Restored Flowers.

MAKE a bouquet of artificial lowers; the leaves should
be formed of parchment. Dip the roses in the red
invisible ink, the jonquils in the yellow, the pinks in the
violet, and the ieaves in the green ink. They will all
appear white; and you shew them to the company,
observing, that you will restore them to their naturdl
colours, and desiring any person to fix any private mark
on them he pleases that he may be sure there is wo
deception. You then, uuperceived by the company, dip
them in the revivifying liquor, used to make the yellow
ink visible, described iu page 24, and drawing them gently
out, that the liquor may drop, and the flowers have time
to acquire their colours, you present them to the coni-
pany, who will see, with surprise, that they each appesr
ui their natural colours. ’

. Winter changed to Spring.
TAKE a print that represents winter, and colour those
arts which should appear green, with the second green
invisible ink, described in page 24 ; observing, gf course,
the usuul rules of perspective, by making the near parts
deeper in colour than the others. The other objects must
bé painted in their natural colours. Then put the print
jnto aframe with a glass, and cover the back with a paper
that is pasted only at its extremities.

Whea this print is exposed to a moderate fire, or the
warm sun, the foliage, which appeared covered with snow,
will change to a pleasing green; and if a yellow tint be
thrown on the lighter parts before the invisible ink is
drawn over it, this green will be of different shades.
When it is exposed to the cold, it will again resume
its first appearance of winter. . :

The Silver Tree.

D188OLVE an ounce of fine silver in three ouuces of
strong aqua fortis, in a glass bottie. When the silver is
dissolved, pour the aqua fortis into another glaes vessel
(a decanter will be best), with seven or eight ounces of
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mercury, to which add a quart of eommon water; to the
whole add your dissolved silver, and let it* remain un-
touched.
In 3 few days the mercury will appear covered with a
-number of little branches of a silver colour. This
appearance will increase for a month or two, and will
resnain after the mercury is entirely dissolved.

Lead Tree.

A mdre modern invention, and an easie{ method by
far than the above, is the following :
~ To a piece of zjnc 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. You then pour spring water
into a phial or decanter, to which you add a small quan-
sity of sagar of lead; thrust the zine into the bottle,
and with the cork at the eud of the wire fasten it up.
Jdn a few days the tree will begin to grew, and produce a
-maost beautiful effect. !

3

To produce beautiful Fire Worksin Miniature.

- Pur half a drachm of solid phosphorus into a large pint
‘Flovence flask; hoMing it slanting, that the phosphorus
mny not break the glass. Pour upon it a gill and a balf
‘of water, and place the whole over a tea-kettle lamp, or
any common tin lamp, filled with spirit of wine, Light
the wick, which should be almost haif an iuch from the
flask ; and as s0on 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, repre-
senting stars; and will frequently display brilliant rays,
These appearances wiil continue at times till the water
begins to simmer, when immediately a curious aurora
‘Dorealis begins, and gradually ascends, till it collects to
@ pointed flame; when it has continued half a minute,
blow out the flame of the lamp, and the point that was
formed will rush down ; forming beautiful illumined clouds
of five, rolling aver each other for some time, which,
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disappearing, a splendid hemisphere of stars presents
itself: after waitiug a minute or two, light the lamp again,
and nrarly the same phenomenon will be displayed as from
the beginning. Let a repetition of lighting and blowing
out the lamp be made for three or four times at least, thit
the stars may be increased. After the third or fourth
time of blowing out the lamp, in a few minutes after the
internai surface of the flask is dry, many of the stars will
shoot with great splendour from cide to side, and some
of them will fire off with brilliant rays; these ap-
pearances will continue several minutes. What remains
tn the flask will serve for the same exveriment several
times, and without adding any more water. Care should
be takeu, after the operation is uver, to lay hcflask and
water in a cool sccure place.

e

Artificial Rain and Hail.

MAKE a hollow cylinder of wood ; let it be very thin’
at the sides, about eight or ten inches wide, and two or
three feet in diameter. - Divide its insides iuto five equal
parts by boards of five or six inclies wide, and let there,
be between them and the wooden circle, a space of about
one sixth of an incb. You are to place these boards
obliquely. In this cylinder put foar or five pounds
of shol that will easily pass through the opening. Whea
turned upside down, the noise of the shot going through
the various partitions will rescmble rain; and if you pus
large shot, it will produce the sound of hail.

N - Illuminated Writing.

IT is well known that if any words are written on 2
wall with solid phosphorus, the writing will appear as if
~ on fire, but it is necessary to give this cantion, lest acci-
dents should occur :—In using it, let a eup of water be
always near you; and do not keep it more than a minute
aud a half in your hand, for fexr the warmth of your hand
should set it on fire. When you have written a few
words with it, put the phospharus ioto the cup of water,
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and let it staya lit(le to €ool: then take it out, and write
with it again, - .

.

A Lamp that will burn Twelve Months without

replenishing.

TAKE a stick of phosphorus, and put it into a large
dry phial, not corked, and it will afford a light sufficient
fo discern any object in a room when held near it. The
phials should be kept in a cool place, where there is no
great current of air, and it will continue its lnminous
appearance for more than twelve months,

Curtous Transcolourations.

Potr half a table spoonful of syrup of violets, and
three table-spooufuls of water into a glass ; stir them
well together with a stick, and put half the mixture inte
another glass. If you add a few drops of acid of vitriol
into one of the glasses and stir it, it will be changed into
a crimson ; put a few drops of fixed alkali dissolved into
the other glass, and when you stir it, it will change to
green, If you drop slowly into the green liguor, from
the side of the glass, a few drops af acid of vitriol, you
will perceive crimson atthe 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 different order. '

Another.

Ir 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 you add a little
volatile alkali to it, and stir it, you will perceive a very
beaatiful blue colour. Add a little acid of vitriol, the

lour will instantly disappear upon stirring it; and by
sdding a little fixed alkali dissolved, it will return
sgain, ) ) .

. . Ormntstiseg’
ES
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Anotker.

«  PuT half a tea spoonful of a liquor corsposed of iron
jufused in acid of vitriol, into half a glass of water; and-
-add a few drops of phiogisticated alkali, and a beautiful
Prussian blue will appear.

Curious Account of the Electric Effects of @ Russian
Climate.

MR. EPINUS, in a letter to Dr. Guthrie, relates the
following phenomena, which took place in Russia, when
a severe frost had continued for several weeks.

Mr. ZEpinus, was sent for to the palace to see an un-
common phenomenon. On going into the apartment of
Prince Orloff, he found him at his teilet, and that every
time his valet drew the comb through kis hair, a strong
crackling noise was heard ; and on darkening the room,
sparks were seen following the comb in great abundance,
while the Prince himself was so completely electrified,
that strong sparks could be dvawn from his hands and
face; may, he was even electrificd, when he was only
powdered with a puff.

A few days ofter, he was witness to a more striking

— effect of the electric state of a Russian atmosphere. -The
Grand Duke of Russia sent for him one evening in the
twilight, and told him, that having briskly drawu a flan-
nel cover off a green damask chair in his bed-chamber,
he was astonished at the appearance of a strong bright .
flame that followed ; but considering it as an electrical
appearance, he had tried te produce a similar illumiva-
tion en different pieces of furniture, and could then
shew him a beautiful and surprising experiment. His
Highness threw himself on his bed, which was covered
with a damask quilt, laced with gsld; and rubbieg it
with his hands in all directions, the young prince, who
had then reached his twelfth year, appeared swimming
in fire, as at every stroke flames avose all around him,
darted to the gold-lace border, ran along it, and up te
thnt' of the bed, and even to the very top. :

Wlhile he was shewiag this experiment, Prince Orloff
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came into the room, with a sable muff in his hand, and
shewed us, that by ouly whirling it five or six times.
round his head in the air, he could elcctrify bimself so
strongly, as to send out sparks from all the uncovered
parts of his body.

Astonishing Power of Steam.

Tr you put a smzll quantity of water into a tea-kettle,
and place it o the fire, it will disappear in a short time,
having escaped in steam. But if its escape is prevented,
by stopping up the spout and crevices, it will force its
way, by bursting the vessel in whick it was confined,

If the steam of boiling water be at liberty, the water
mever attains more than a certain degree of heat; but if
confined in a close vessel, the additional fire not escaping,
the power of the steam is increased, it re-acts upon the
water, and raises the heat so much higher, that it would
keep lead in a meltiug state ; and so penetrating, that
it would soften the marrow-bone of an ox, in a few
mioutes..

There is an instrument contrived for the foregoing

rposes, called Papin’s Digester, from the name of
its inventor, and from its digestive powers on sub-
stances exposed to its action. It is a very strong vessel
made of copper, fitted with a thick close cover, av
fastened down by several strong screws, so as to render
it steam-tight in great degrecs of heat. To render it
safe, while being used, there is a valve on the cover to
let out, the steam, when it is too violent; this valve is
kept down by asteelywad, with a weight moveable upon it,
to regylate the degrees of the steam within. .

The foilowing account of an accident with one of these
jostruments, will give some idea of the great force of
steam : .

Mr. Papin (the inventor) having fixed all things right,
and included about a pint of wafer, with two ounces of
marsow-bone, he placed the vessel borizoutally between
the bars of the grate, about half-way into the fire. In
three minvtes he found it raised to a great heat, and
pereeiving the heat in a very short time become more
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raging, he stepped to a side-table for an iron to take the
digester out of the fire, when it suddenly burst with the
explosion of a ‘musket. [t was heard at a considerable
distance, and actually shook the house. The bottom of
the vessel that was in the fire gave way; the blast of
the expanded water blew all the coals out of the fire into
the room, the remainder of the vessel flew across the
room, and hitting the leaf of an oak table, an inch
thick, broke it all in pieces, and rebounded half the
length of the reom back again. He could not perceive
the least sign of water, though he looked carefully for it;
the fire was quite extinguished, and every coal black in
an instant. - :
The following accident was attended with more fatal
consequences :
- A steam-engine was repairing at Chelsea, and as the
workmen were, endeavouring to discover the defect, the
barrel suddenly exploded, and a cloud of steam rushing
eut at the fracture, struck one of the men who was near
i, and killed him in a moment, like a blast of lightuning :
. when his companions endeavoured to take off his clothes,
the flesh came off with them from the bones.

Account of the wonderful Effects of two immense
Burning Glasses.

MR, pE TSCHIRNHAUSEN constructed a burning
glass, between three and four feet diameter, and whose
focus was rendered more powerful by a secoud one. This
glass melted tiles, slates, pumice-Kdne, &c. in a moment,
pitch, and all resins, were melted even under water;
the ‘ashesof vegetables, wood, and other matters, were
couverted into glass ; indeed, it either melted, calcined,
or dissipated into smoke, every thing applied to its focus,

" Mr. Parker, of Fleet-street, made a burning glass, three
feet diameter; it was formed of flint-glass; and, when
in its frame, exposed a surface of 2 feet 8} inches to the
solar rays, It had a small glass fitted to it, to converge
¢he rays and heighten the effect. The experiments
saade by it were more powerful and accurate than those
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performed by any other glass. ‘The following is a bncf
epitome of its astonishing powers:

<

Bubstances melled, with their Weight ; and | Weight| Time

the Time in Seconds, which they took in| in | in
melting. Grains.
Pure gold .ciuv.iiieiiescennrensacess] 20 4
Silver .oiiecieicaienaecienaneaes 20 3
COPPET ceoesococncccscscasssess| 33 20

—— plating seseevecrsciiccnicnsessf 10 3
Nickell coiiviieeriisieccasssasceesel 16 3
A cube of har-iron c..icievececsccnesse| 10 12

Cast-ir@N sive.evsecsscccsceesl 10 3
steel covecenieirraincnsenes) 10 ig
Scoria of wrought-iron ..
Kearth cieviececesoscssceccssccscsss) 10 3
Cank, or terra ponderosa ..veeevieecesel 10 7
A topaz, or chrysolite......eceeeveeel 3 | 45
An oriental emerald ...
Chrystal pebble ..... .o 7 6
White agate ceeveecienitoccccscccese] 10 30
Oriental flint oovcvveioecesncrcecccass 10 30
Rough.cornelian .....ccvveveeseneesed] 10 75
B T I [ 25
OUYX coveisrotccsrcccssscsssccsacess| 10 20
Garnet coeecioeicnccccerecnsencssses| 10 17
White rhomboidal spar...e.cceveeeeeee| 10 | 60
Zeolites ..viceveeccecvotctaniacssassl 10 23
Rotten s10N€ sevveecisecescosoncacassl 10 80
Common slate coceceiccsssssccecccess| 10 ]
Asbestos co.vveviesrciecerenicsicnnas| 10 10
Common lime-stone ...eeveececadecess| 10 55

Pumice-8t0N€ . svececerosccsscicccanes] 10 24

L Y I [ 7
Volcanic clay eeeecerveesescecsacecss 10 60
Cornish mMoOr 5101€ +.vveevesccoeseass| 10 60
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Fulminating Powder.

THAI1S powder is made by rubbing together, in a hot
marble mortar, with a wooden pestle, three-parts, by
weight, of nitre, two of mild vegetable alkali, and one
of flowers of sulphur, till the whole is accurately mixed. .
If a drachm of this powder be exposed to a gentle heat,
in an iron ladle, tillit melts, it will explode with a noise
as loud as the report of & cannon.

N

A more powerful Fulminating Powder.

THE most wonderful instance of chemical detonation
is formed by the combination of volatile alkali with
silver. Gunpowder, or fulminating gold, are not to be
compared with this invention, and the great danger
attending its manufacture prevents us from giving a
methodical account of itd preparation to our readers,
particularly as it can be purchased, properly prepared,
at the chemists’, -

The slightest agitation or friction is sufficient to cause
its explosion. Whea it is ouce obtained, it can no longer
be touched with safety. The falling of a few atoms of
it, from a small height, produces an explosion; a drop
of water falling on it has the same effect. No attempt,
therefore, can be made to inclose it in a bottle, but it
must be let alone in the capsule, wherein, by evaporation,
it obtains this terrible property. To make this expe-
riment with safety, uo greater quantity than a grain of
silver should be used ; tlje last:process of drying should
be made in a metallic vessel, and the face of the operator
defeuded by a mask with strong glass eyes, '

————

To make the Phosphorus Match Bottles.

' NoTHING more is necessary for this purpose, than to |
drop small pieces of dry phosphorus into a common
hial ; gently heat it till it melts; and then turn the
ottle round, that it may adhere to the sides. The phial
should be closely corked; and, when used, a common.
brimstone match is to be introduced, and rubbed against]]
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.the sides of the phial; this inflames the match when it
is brought out of the bottle. Thougb there is no danger
in phospborus, til friction, or fire, is applied, yet persons
cannot be too cautious in the use of it, as instances have
been known of one of these bottles catching fire in the
pocket, and very much endangering the person who
carried it; likewise, if carelessly used, small particles
are apt 1o get under the nails, or en the hand ; and if, by
accident, they are held to the fire, or rubbed together, a
flame will presently kindle.

To make & Ring suspend by a Thread, after the Thread
’ has been burned. .

SoAR a piece of thread in urine, or common salt and
water, Tie it to a ring, not larger than a wedding ring.
‘Wheu you apply the flame of a candle to it, it will bura
to ashes, but yet sustain the ring.

To form Figures in relief on an Igg.

DesieN on the shell any figure or ornament you,
please, with melted tallow or any other fat.oily sub-
stance; then immerse the egg in very strong vinegar, .
and let it remain till the acid has corroded that part of.
the shell which is not covered with the greasy matter:
those parts will then appear in relief, exactly as you
have drawn them.

To give a ghastly Appearance to Persons in a Room.

Di18soLVE salt in an infusion of saffron and spirits of
wine. Dip some tow in this solution, and having set-
fire to it, extinguish all the other lights in the room.

J

To change Blue to -White.

. Dlssoz.v": copper filings in a phial of volatile alkali :
when the phial is unstopped, the liquor will be blues
when stopped, it will be white, -



LirgFen

36 ENDLESS AMUSEMENT.

JOS— p—

Magical Transmutations.

INFUSE afew shavings of logwood in common water,
and when the liquor is sufliciently ved, pour itintoa |
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 pot be
observed, if the glass has been recently washed, and
leave the third without any preparation. If the red
lignor in the bottle bé poured into the first glass, it
will appear a straw colour; if into the sccond, it will
pass gradually from blueish grey to black, if stirred
with a key, or any piece of iron, which has been previ-
ously dipped in strong vinegar. In the third glass, the
red liquor will assume a violet tint.

To make Pomatum with Water and Wazx.

WATER aud wax are two substances that do not unite
together ; therefore, to those who witness the following
process, without kinowing the cuuse, it will have the
appearance of marvellous. Pul into a new glazed
eairthen pot, six ounces of river water and two cunces
of white wax, in which you must previonsly conceal a
strong dose of salt of tartar. If the whole be thea
exposed to a considerable degree of heat, it will assume
the consistence of pumatum, and may be used as such.

S

Iron transformed into Copper.

Di1ssoLVE bLlue vitriol in water, till the water is well
impregnated with it; and immerse into the solutioa
small plates of iron, or coarseiron filings. These will be
attacked and dissolved by the acid of the vitriol, while
the copper naturally contaioed in the vitriol will be sunk
and deposited in the place of the iron dissolved. If the
piece of iron be too large for dissolving, it will be se
completely covered with particles of copper as to resemble
thai metal itself.

—m—a—
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Iron transformed into Silver.

D1ssoL.VE 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 appearauce.

It is bardly necessary to say, that these transmutations
are ouly apparent, though to the credulous it would
seem that they were actually transformed.

.

Chemical Illuminations.

PUT into a middling sized bottle, with a short wide
meck, three ounces of oil or spirit of vitriol, with
twelve ounces of commen water, and throw into it,
at different times, an ounce or two of iron filings. A
wviolent commotion will then take place, and white
vapours will 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
@s long as the vapours continue.

The Philosophical 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
mixture as in the last experiment.” Having suffered the
atmospheric air to be expelled from the bottle, by the
elastic vapour produced by the solution, apply the orifice
of Lhe blgdder to the mouth of the bottle, after carefully
squeezing the common air out of it, (which-you must nut
fail to do or the bladder will violently explode). The
bladder will thus become filled with the inflammable air,
which, when forced out against the flame of a candle, by
pressing the sides of the bladder, will form a beautiful
green flame.
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To make the Appearance of a Flash of Lightning
when any one enters a Room with a lighted Candle. '

DissoLVE camphor in spirit of wine, and deposit the:
wessel coutaining the solution in a very close room, where
thé spirit of wine must be made to evaporate by strong.
and speedy boiling. If-any one then euters the room.
with a lighted candle, the air will inflame, while the
combustion will be so sudden, and of so short a duration,
as to occasion no danger.

To melt Iron in a moment and make it run into drops.

BRING a bar of iron to a white heat, and then apply’
10 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 quenched.
These drops will be found reduced into a sort of
cast-iron. :

~

Never-yielding Cement.

CALCINE oyster shells, pound them, sift them
through a silk sieve, and grind them on porphry tiil they
are reduced to the finest powder. Then take the whites
of several eggs, according to the quantity of the powder;
and having mixed them with the powder, form the whole
into & 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 should,
by accident, fall to the ground. :

To remove Stains and Blemishes from Prints.

PASTE u piece of paper to a very smooth clear table, that
the boiling water, used in the operation, may not acquire
a colour which might lessen its success. Spread out the
Pprint you wish to clean, upon the table, and sprinkle it
with beiling water ; taking care to moisten it throughout
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by very carefully applying a very fine sponge. Afler you
have repeated this process five or six times, you will
observe the stains or spots extend themselves; but this
-is only a proof that the dirt begins to be dissolved.

After this' preparation, lay the print smoothly and
-carefully into a copper or wooden vessel, larger than the
-size of the prit. Then cover it with a boiling ley of
potash, taking care to keep it hot as long as possible.
After the whole is cooled, strain off the liquor, take out
the print with care, spread it on stretched cord, and
when half dry, press it between leaves of white paper to
prevent wrinkles.

By this process, spots and stains of any kind will be
effectually removed.

T'o so fill a Glass with Water, that it cannot be removed
without spilling the whole, '

‘THiS is a mere trick; but may afford some amusement,
You offer to bet any person that you will so fill a glass
with water that he shall not move it off the table with.
out spilling the whole contents.  You then fill the glass,
and laying a piece of paper or thin card over the top, you
dextrously turn the glass upside down en the table, and
then drawing away the paper, you leave the water in.the
glass, with its foot upwards. It will therefore be impos-
sible to remove the glass from the table without spilling
every drop.

Two Figures, one ¢f 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 phosphorus, and in the mouth of the
other a tube containing at the end afew grains of gumn-
powder; taking care that each be retained in the tube by
a piece of paper. If the second figure be applied to the
flame of a taper, it will extiuguish it; and the first will
light it again,
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A Vessel that will let Water out of the Bottom, as soon
as the Mouth is uncorked.

PROVIDE a vessel of tin-plate, two or three inches in
diameter, and five or six inches in height, having a mouth"
about three inches in width; and in the bottom several
small holes,. just large enough to admit a small needle. -
Plunge it in water with its mouth open, aud when full,
while it remains in the water, stop it very closely. You
can play a trick with a person, by desiriug him to uncork
it; if he places it on his kuce for that purpose, the mo-
ment it is uncorked, the water will run through at the bot-
tom aund make him completely welt.

'

.

A Powder which catches Fire when exposed tothe Air.

~ PurT three ounces of rock alum, aud one ounce of honey
or sugar, into a new earthen dish, glazed, and which is
capable of standing a strong heat ; keep the mixtare over
the fire, stirring it continually ti!l 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 necked bot-
tle, leaving part of the vessel empty ; and having placed
it in a crucible, fill up the crucible with fire sand, and sur-
round it with burning coals. When the bottle has been
kept at a red heat for about seven or eight minutes,and
no more vapour- issues from it, remove it from the fire,
then stop it with a piece of cork ; aud having suffered it
to cool, preserve the mixture in small bottles well closed.
If you unclose one of these bottles, und let full a few
grains of this powder cn a bit of paper, or any other very
dry substance, it will first become blue, then brown, and
~will at last burn the paper or other dry substauce on
which it has fallen.

F ulmgmting Gold. N

Pur into a small long necked bottle, resting on a litile
sand, one part of fine gold filings and three parts of aqua
regia, (nitro-muriatic acid). When the gold is dissolved,
pour the solution iuto a.glass, and add five or six times
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the quantity of water. Then take spirit of sal ammoniac
or oil of tartar, and peur it drop by drop into the solution,
until the gold is entirely precipitated to the hottonf of the
glass. Decant the liquor that swims at the top, by inclin-
ing the glass ; and having washed it several times in warm
water, dry it at a moderate heat, placing it on paper ca-
pable of absorbing all the moisture.

If a grain of this powder, put into a spoon (it should be
an iron onez‘ be exposed to.the flame of a candle, it will
explode with a very loud report. .

To melt a Piece of Money in a Walnut Shell, without
_tnjuring 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, 1f you then set light to the
mixture, you will find, when it is melted, that the metal
will also be melted in the bottom of the shell, in form ofa
button, which will become hard when the burning matter
round it is consumed ; the shell will have sustained very
little injury.

A Liguor 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 half
a glass full of very pure water, and boil it in a small ear-
then vessel, over a very moderate fire. Have in readiness
a long narrow bottle, with a well fitted glass stopper, and
immerse it, with its mouth open,into boiling water. On
takiog it out, empty the water, and immediately pour in
the mixture in a boiling state ; then put in the stopper,
and cover it with mastich, to prevent the entrance of the
external air.

This water will shine in the dark for seversl months,
even without being touched ; and if it be shaken in dry
warm weather, brilliant flashes will be seeu to rise through
the middle of the water. ;

Fg
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Luminous Liquor.

PuT alittle phosphorus with essence of cloves, intoa
hottle, which must be kept elosely stopped, Every time
the bottle is unclosed, the liquor will appear laminous,
This experiment must be performed in the cark.

The changeable Rose. .

TAKE a common full blown rose, and having thrown
a little sulphur finely pounded into a chaffing-dish with
coals, expose the rose to the vapour. By this process the
rose will become whitish; but if it be afterwards held some
time in water, it will resume its former colour. .

Golden Ink.

*TAKE some white gum arabic, reduce it to an impal-
pable powder, in a brass moitar ; Jissolve it in strong
brandy, and add a little common water to render it more
liquid. Provide some gold in a shell, which mast be
detached, 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 brash, or your finger; then
leave it for a night, that the gold may be better dis-
solved. If the composition becomes dry during the
night, dilute it with" more gum water, in which a little
saffron has been infused; but take care thut-the gold
solution be sufficienlly liquid to flow freely in a pen.
When the writing is dry, polish it with a dry tooth,

. Another Way.

REDUCE gam ammoniac into powder, and dissolve it in
gumn arabic water, to which a little garlic juice bas been
added. This water will not dissolve the ammaniac so as to
form a transparent liquid ; for the result will be a milky
lignor. With this liquor form your letters or ornaments
ou paper or vellnm, with a pen or fiue camels-hair
brush; then let them.dry, and afterwards breathe on
them some time, till they become moist; then apply a-

.
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few bits of leaf-gold to the letters, which you press 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 more brilliant, burnish with a dog’s tooth.

————

Wiite Ink for writing on Black Paper,

HAVING carefully washed some egg-shells, remove
the internal skin, und 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 sne. This powder must be
preserved in a bottle; when yeu want to use,it, put-a
small gquantity of gum ammoniac into distilled vinegar,
and leave it to dissolve during the night. Next moruing
the solution will appear exceedingly white; and if you
then strain it through a piece of linen cloth, and add to
it the powder of egg-shells, in sufficient quantity, you
will obtain a very white ink.

To construct Paper Balloons.

TAKE several sheets of silk 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
picces together, into one spherical or globular body, and
border the aperture with a ribbon, leaving the ends,
that you may suspend them from the following lamp:

Coustruct a small basket of very tine wire, if the balloon
is small,and suspend it from the aperfure,so that thesmoke
from the Aame of a few leaves of paper, wrapped toge-~
thér, and dipped in vily may heat the inside of it. Be-
fore you light this paper, suspend the haifoon in such a
manner, that it may, in a great measure, be exhz?nsled
of air, and, as soun as it has been dilated, let it go,
together with the wire basket, which will serve as
ballast. . N
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Water-Gilding upon Silver.

TAKE copper-flakes, on which pour strong vinegar:
add alum and salt in equal quantities; set them on a
fire, and whea the vinegar is boiled till it becomes one-
fourth purt of its original quantity, throw into it the
metal you design to gild, and it will assume a copper
colour. Continue boiling it, and it will change into a
fine gold colour.

4 Waéer, which gives Silver a Gold Colour.

T AKE sulphur aud nitre, of each an equal quantity;
griud them together very fine, and put them into an
unglazed vessel ; cover and late it well; then set it over
a slow fire for 24 hours, put what rémains into a
strong crucible, and let it dissolve; put it into a phial,
and whatever silver you anoint with it, will have a gold
colour.

To make an old Gold Chain appear like new.

DissoLVE sal ammoniac in urine, boil the chain iu it,
and it will have a fine gold coloar. .

T give Silver the Colour éf Gold.

D1ssOLVE in common aqua fortis az much silver as yon
please. To eight ounces of silver, take four ounces of he-
patic aloes, six ouuces of turmeric, and two ounces of pre-
pared tutty, that has been several times quenched iu urine.
Put these to the solution of the silver; they will dissolve,
but rise up in the glass like a sponge; this glags must
therefore be large to prevent running over. Then draw
it off, and you will have ten ounces of silver, as yellow
as gold.

A Water, to give any Metal a Gold Colour.

TAKE fine sulphur and pulverize it; then poil some
stale spring water ; pour it hot upon the powder, and stir




ENDLESS AMUSEMENT. 45

it well 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
wmatrass (a chemical vessel), after you have put in what
you desiga to colour; close it well, and boil it, and the
metal will be a fine gold colour.

Aunother Way.

TAKE hepatic alves, nitre and roman vitriol, of each
equal quaitities ; 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.

To gwe Silver-Plate a Lustre.

Dtssova alum in a strong ley ; scum it carefully;
then mix it up with soap, and wash your silver utensils
with it, using a linen rag.

The Fiery Fountain.

IF twenty grains of phosphorus, cut very small, and
mixed with forty grains of powdered zinc, be put into
four drachms of water ; and two drachms of concentrated
sulphuric acid, be added thereto, bubbles of inflamed
phosphorated hydrogen gas will quickly cover the whole
surface of the fluid in sm.ct.sslon, forming a real fountain
of fire.

* 7o take Imprcm'om of Coins, Medals, &c.

Cur fish-glue, or isinglass, into small pieces, immerse
it in clear water, and set it on a slow fire; when
gradually dissolved, let it boil slowly, stirring it witha
wooden spoon, and taking off the scam. The liquor
being sufficiently adhesive, take it off the fire, let it cool
2 Iittle, and then pourit on the medal or coin you wish
to copy, having first rubbed the coin over with vil. Let
the composition lay about the thickness of a crown-
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piece on the medal. Then set it in a moderate air,
neither too hot nor too cold, and let it cool and dry.
When it is dry, it will loosen itself; you will find the
impression correct, and the finest strokes expressed with
the greatest accuracy. 0

You may give a more pleasing effect to the composition,
by mixing any colour with it, red, yellow, Llue, green, &e.
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.

———

To tell a Person any Number he may privately fix on.

When the person has fixed on a number, bid him
double it and add 4 to that doubling ; then multiply the
whole by 5; to the product let him add 12, and multiply
the amount by 10. From the total of all this, let him
deduct 320, and tell you the remainder ; from which, if
you cut off the two last figures, the number that remains
will be what he fixed on. For instance,

Suppose the number chosenis sievveeees 7 .
Which doubled is,.cvvvaiavene . 14
Add 4 to it, and it will make... e 18
Muitiply 18 by 5, gives ..cccevvevenee.. 90
To which add 12,18....cc000s0ccccessss 102
Multiply that by 10, makes ............1020
From which deducting 320, the remainder is 700
And by striking off the two cyphers, it be-
comes the number thought oh .. evceee 7

.To tell any Number a Person has fired om, without
asking kim any Questions.

You tell the person to choose any number from 1 to 15;
geh is to add g1 to that number, and triple the amount,
en
1. He is to take the half of that triple, and triple
that half. / .
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2. To take the half of the last triple, and triple
that half.

3. To take the half of the last triple. !

4. To take the half of that half.

Thus, it will be seen there are four cases where the
balf is to be taken: the three first are denoted by one of
the eight following Latin words, each word being com-
posed of three syllables, and those that contain the
Jetter I, refer to those cases where the half cannot be
taken without a fraction ; therefore, in those cases, the
person who makes the deduction is to add 1 to the num-
ber divided. The fourth case shews which of the two
numbers annexed to cvery word has been chosen ; for if
the fourth half can be taken without adding 1, the num-
ber chosen is in the first column; but if not, it is in the
second column. .

The words. ' The numbers they denots.

Mi-8e-ri8 evessesecees 8 o
Ob-tin-git ceeeeeecenes 1 9
Ni-mi-um si0e0ceseeee € 10
No-ta-Tisesssssenceses 3 11
In-fer-nos cocevveesiees 4 12
Ol'-dim etsssceccsve 13 5
Timidi.coeissasesnes 6 14
Te-ne-ant coesseecsees 15 7

For example :

Suppose the number chosen is.eveeeee 9

To which is to be added eseestcseses 1 o
10

The triple of that numberis ......ec 30

The half of whichis....co0000000000 15

The triple of that balf monst be +.cc.. 45

And the balf of that* «ccccecvecceee 23

The triple of that half cceccescescess 69

The half of that® seccccececcoee oo 35

And the balf of that half® i... coac0 18

® At all tbete stages, 1 must be added, to take the half without
a fraction. .
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While the person is performing the operation, you
remark, that at the second and third stages he is obliged
to add 1; and, consequently, that the word ob-tin git,
in the secoud and third syllables of which is an i, denotes
that the number must be either ) or 9; and, by observ-
jug that Be cannot take the last half without adding 1,
you know that it must be the number in the second
coluymn. If he makes no addition at any one of the
four stages, the number he chose must be 15, as that is
the only number that has not a fraction at either of the
divisjons. N
Cm——

m Lamp Chronometer.

Rerer to Fig. 4. It represents a chamber-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 inchés high aund ouve inch diameter,
placed in a stand, B. The 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
supports the frame D, about 12 inches high, and four
inches wide. Thisframe 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-between the horizontal lines and diagonals, -
divided intp balves,. quarters, &c. On the bandle C,
and close to the glass, is fixed the style or hand, E.

Now, as the distance of the style from the fiame 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, ove inch, the shadow of the style on the frame will
ascend 12 inches, being its whole length, and show, hy
jts progression, the regular increase of the honrs, with
their several divisions. .

Yon must be careful always to burn the same oil,
which must be the best; and the wick must never vary
in sizes if these precautions are mot attended to, the
dial never can be accurate. S
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The Phial of the Four Elements,

TAKE a phial, six or seven inches long, and about
three-quarters of an inch in diameter. In this phial put,
first, glass coarsely powdered ; secondly, oil of tartar per
deliquum; thirdly, tincture of salt of tartar; and lastly,
distilled rock oil.

. The glass and the various liquors being of different
densities, if you shake the phial, and then let it rest a
few moments, the three liqguors will entirely separate,
and each assume its place; thus forming no indifferent
resemblance of the four elements, earth, fire, water, and
air. The powdered glass (wltich should be of some dark
colour) representing the earth ; the oil of tartar, water;

the tincture, air; and the rock oil, fire. o

PR N

The Magic Botile.

TAKE a small bottle, the neck of which is not more
than the sixth of an inch in diameter. With a fannel,
fill the bottle quite full of red wine, and place it
in a glass vessel, similar to a shew glass, whose height
exceeds that of the bottle about two inches; fill this
vessel with water. The wine will sherily comé: out
of the bottle, and rise in the form of a small colunin to
the surface of the water; while, at the same time, the
water entering the bottle will supply the place of the
wine. ‘The reason of this is, that as water is specifically
heavier than wine, it must hold the lower place, while
the other rises to the top.

An effect equally pleasiug will be produced, ifthe bottle
be filled with water, and the vessel with wine.

The Globular Fo\untain.

MAKE a hollow globe, of copper or lead, and of a size
adapted to the quantity of water that comes from a pipe
(hereafter mentioned), to which it is to be placed, and
which may be fastened to any kind of pump; provided
it is so constructed, that the water shall have no other
meany of escape than through the pipe. Pierce a pum-

@
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ber of small holes through the globe, that all tend
towards its centre, and annex it to the pipe that com-
municates with the pump.

The water that comes from: the pump, rushing with
violence into the globe, will be forced out at the holes,
and form a very pleasing sphere of water.

The Hydraulic Dancer.

PROCURE a little figure made of cork, which you may
dress as your fancy dictates. In this figure place a small
hollow cone, made of thin leaf brass.

When the figure is placed on a jet d’eau, that plays
in a perpendicular direction, it will be suspended on the
top of the water, and perform a great variety of amusiog
motions. . - _

If % hollow ball, of very thin copper, of an inch dia-
meter, be placed on a similar jet, it will remain sus-
pended, turning round, and spreading the water all
about it, '

A Person having put a Ring on one of his Fingers,
to name the Person, the Hand, the Finger, and
the Joint on which it is placed.

LeT a third person double the number of the order
in which he stands who has the ring, and add 5 to that
number; then multiply that sum by 5, and to the pro-
duct add 10. Let him next add 1 to the last number,
if the ring be on the right band, and 2 if on the left,
and multiply the whole by 10: to the product of this
he must add the number of the finger, (counting the
thuwb as the first finger) and multiply the whole again
by 10. Let him then add the number of the joint, and,
lastly, to the whole join 35.

. _Heis then to tell you the amount of the whole, from
which you are to subtract 3535, and the remainder will
consist of four figures; the first of which will express
the rank in which the person stands, the second the
hand, (number 1 signifying the right, and 2 the left)
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the third oumber the finger, and the fourth: the joint.—

. For example:

Suppose the person who stands the third in order has

. put the ring upon the second joint of the thumb of his
. left hand; then,

The double of the rank of the third person is 6
To which add .c.oviiiveiiiececenieeenses 5

11
Multiply the sum byeceescecacsscccccses §

55
To which add. secteeeccccacccocssscacs 10
_ And the number of the left-hand «.

67 .
Which being multiplied by eessssesseseese 10

]

. 670

To which add the number of the thumb.... 1
v 671

And mnlhply again bycscessecccrecesees 10
6710

Then add the number of the Jomt cecesces @
And lastly, the numberes coccocescccesses 35
6747

From which deductingesccceecseecee.s 3535

The remainder i cosecsvrccesrscscess 3218

Of which, as we have said, the 3 denotes the third
person, the 2 the left-hand, the 1 the thumb, and the
last 2 the second joint.

Thc Water Sun.

PROVIDE two portions of a hollow sphere, tlut are
very shallow ; join them together in such a manner that
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the hollow between them be very narrow. Fix them
vertically to a pipe from whence a jet proceeds. Borea
-number of small holes all round that part where the two
pieces are joined together. - The water rushing through
the holes will form a very pleasing water sun, or star.

le Maéical Cascade.

PROCURE a tin vessel, shaped like fig. 5, about five
inches high, and four in diameter, with a cover C closed
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, aud the upper
end must be above the water in the vessel. To the
bottom also fix five or six small tubes, F, abput one
eighth of an inchin diameter. By these pipes, the water
in the vessel is to run slowly out. -

Place this machine in a tin bason, GH, with a hole in
the middle, about a quarter of an inch in diameter. Fix
to the tube, DE, any sort of ornament that will keep the
machine firm on the bason, observing, that these sup-

ports are sufficiently long to leave about a quarter of an
inch between the end of the tube and the orifice in the
bason ; and let there be a vessel under the bason to catch
the water that runs ouf. ’

As the small pipes discharge more water into the
bason than can run out of the central orifice, the water
will risein the bason above the lower end of the pipe, and
prevent the air from getting into the vessel, by which
thie water will cease to flow trom the small pipes.  But as
the water continues to flow from the bason, the air will
have liberty again to enter the vessel by the tube, and
the water will again flow from the small pipes, and alter-
nltelf stop and flow, while any water remaips in the
vessel.

As you can guess when the pipes‘will fiow, and when
they will stop; you may se mapage it, that they will
appear to act by word of command.

[ e oue ]
Ll
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The illuminated Fountain, that plays when the Candles
are lighted, and stops when they are extinguished.

PROVIDE two cylindrical vessels, AB and CD, (see
Fig. 6). Connect them by four tubes open at each end,
as HI, &c. so that the air may descend out of the higher
into the lower vessel. To these tubes fix candlesticks,
and to the hollow cover, EF, of the lower vessel, fita
tube, K, reaching almost to the bottom of the vessel.
At G let there be an aperture with a screw, whereby
water may be poured 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 tube, 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 tbe jet is
caused by the heat of the candles, when they are extin-
guished the fountain will stop.

A Fountain which acts by the Heat of the Sun,
(Refer to the Frontispiece, Fig. 7).

GNS is a thin hollow globe of copper, eighteen inches
diameter, supported by a small inverted on, placed
on a stand with four legs, ABCD, which have between
them, at tbe bottom, a bason of two feet diameter.
Through the 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 upright piﬁe u1, to make
a jet as I. The short pipe, u 1, which goes to the
bottom, hus a valve at , 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 playipg 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 iuto the globe. -

The 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

63
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copper, the air will press strongly against the water,
which coming down the pipe, will lift up the valve 2t V,
and shut the valve at u. The cock being opeued, the
water will spout out at I, and continue to play a long
while, if the sun shine. o

Inflammable Phosphorus.

TAKE the meal or flower of any vegetable, put it intoan
iron pan over a moderate fire, and keep it stirring with
an iron spoon till it changes to a black powder ; to one

t of this add 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 tn do when the alum
melts, in which case it must be broke again, stirred aboat,
and accurately mixed with the flower, till it emit no more
fumes, and the whole appears a fine dry black powder.

Put this powder in a clcan dry phial with a narrow
neck, filliog 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 fames to
come through ghe neck. Place the phial in a cruci-
ble, encompassed on all sides with sand, so that it may
not 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, hy
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, til the crucible and
every thing in it is red hot; keep it in this state an
hour; after this, the fire still buining as fiercely, close
up the orifice of the phial with wax, to exclude the air.
Leave it to cool, and you wi]l find in it a black dusty
coal formed of the flour and alom. o )

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 thiug  Keep thebottle dry, as even the air will
#poil it effectually, o )

T T e - TN e e

—-__“1_4_';1:_ T T i W



ENDLESS AMUSEMENT. 55

The 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, aud in each of themn place a
trausparent glass in a frame, like a common mirror.

Behind the partition, and directly facing each aper.
ture, place two mirrors, iuclosed in the wainscot, in an
angle of forty-five degrees.* These mirrors are each to
be eighteen inches square: and all the space between them
must be enclosed with pasteboard painted black, and well
closed, that no light can enter; let there be also two
curtains to cover them, which you may draw aside at
pleasure.

Wten a persen looks into one of these fictitious mir-
rors, instead of seeing his own face, he will see the
object that is in front of the other; thus, if two persons
stand at the saine time before these mirrors, instead of
each seeing hiwself, they will reciprocally see each
other, '

There should be a sconce with a lighted candle, placed
on each side of the two glasses 1n the wainscot, to
enlighten the faces of the persons who lock in them, or
the experiment will not have so remarkable an effect.

To cause a brilliant Explosion under Water,
DrovP a piece of phosphorus, the size of a pea, into
a tumbler of hot water; and, from a bladder furnished
with a stop cock, force a stream of oxygen directly upon
it. This will afford a most brilliant combustion uader
water, )

Fulminating Mercury.

D18SOLVE 100 geains of mercury by heat, in an ounce
and a half of nitric a¢id. This solution being poured
cold upon two measured ounces of alcobol, previously

* That is, half-way between a line drawn perpendicularly to the
. ground and its surface.

rd
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introduced into any convenient glass vessel, a moderate
heat is to be applied, till effervescence, is excited. A
white fumne then begins to appear on the surface of the
liquor, and the powder 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 nitric
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 obtained.

This powder, when struck on an anvil with a hammer,
explodes 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.

The Iron Tree.

DissoLVE iroen filings in aqua fortis, moderately con-
centrated, till the acid is satarated; then add to it,
gradually, a solution of fixed alkali (commonly called
oil of tartar per deliquum). A strong effervescence will
ensue, and the iron, instead of falling to the bottom of
the vessel, will afterwards rise so as to cover the sides,
forming a multitude of ramifications,heaped one upon
the other, which will sometimes pass over the edge of
the vessel, and extend themselves on the outside, with

_ all the appearance of a plant.

o e

To make any Number divisible by Nine, by adding «
Figure toit.

IF (for example) the number named be 72,857, you tell
the person who. names it to place the number 7 betweem
any two figures of that sum, and it will be divisible by 9;
for if any number be multiplied by 9, the sum of the
figares of the product will be either 9, or a number
divisible by 9.

e e —
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Arithmetical Magical Squares.

AN arithmetical magical square consists of numbers so
disposed in parallel and equal lines, that the sum of each,
taken any way of the square, amounts to the same.

4 Natural Square. 4 Magical Square.
-G B A

1 E) 3 4 5 11 {24 7 ]2 3

6| 7] 8] 910 412(25] 8/[16

E|11]12]13[14]15]|f |17 5113|221 9

16 |17 ]18|19] 20 [18) 1!14]¢22
91 |22 [23|2¢4] 25 23] 6|10| 215
C H C D

Any five of these sums taken in a right line make 65.
You will observe that five numbers in the diagonals A to
D, and B to C, of the magical square, answer to the ranks
E to F, and G to H, in the natural square, and that 13 is
the central number of both squares.

To form a magical square, first transpose the two ranks
in the natural square to the diagonals of the magicsquare;
then place the number 1 under ¢he central number 13,
and the number ¢ in the néxt 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 if another square were placed under
this., For the same reason, the number 4, by following
the diagoual direction, falling out of the square, itis
to be put into the part it would hold in another square,
placed by the side of this. You then proceed to numbers
$ and 6, still descending; but as the place 6 should hold
is already filled, yon then go back to the diagonal, and
consequently place the 6 in the second case uader the 5,
80 that there may remain an empty space between the two
numbcers. The same rule is to be observed, whenever you
find a space already filled.
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You proceed in this manner to fill all the empty cases
in the angle where the 15 is placed ; and as there is no
space for the 16 iu the same diagonal, descending, you
must place itin the part it would hold in another square,
aud continue the same plan till ail the spaces_are filled.
This method will serve equally for all sorts of arithmetic
progressions composed of odd numbers ; even numbers
being too complicated to afford any amusement.

To find the difference bet two Numbers, the
greatest of which vs unknown.

. TAKE as many nines as there are figures in the smallest
number, aud subtract that sum from the number of pines.
‘Let another person add that difference to the largest
number, and taking away the first figure of .the amount,
ada it to the last figure, and that sum will be the
diffsrinve of the two numbers,

For example, Robert, who is 22, tells George, who is
older, that he cau discover the difference of their ages ;
he therefore privately deducts 22 from 99, and the
dillcrence, which is 77, he tells George to add to his
agc, and (o take away the first figure from the amount,
and add it to the last figure, aud that last sum will
be the difference of their ages. Thus, the difference
befween

Robert’s age and 99,18 <cvcseececes 77
To which George adding his age -<.+ 35

The sum:-seee 112
12
1
Then by taking away the first figuve 1,
and adding it to the last figure 2,>183
the sum is eescevcccccccanasens
Which added to Rubert’s age.+cceeee 29
Gives George’s age, which is...cecee 33

/

e e
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The Magic Mirrors.

TAKE a square box, about six inches long and twelve
high, or of any other proportionate dimeusions, Cover
the iuside with four flat pieces of looking glass placed
perpendicular to the bottoru of the box. Place at the
bottom any objects you please, as a piece of fortification,
a castle, lents, soldiers, &c. On the top place a frame of
glass shaped like the bottom of a pyramid; thus:

>four

18 or

vter,

. . . .. ‘hich

must be covered with transparent glass; when you look

through this glass, the inside will prevent a pleasing

prospect of a boundless extent ; and if managed with care,
will afford a deal of amusement.

T set Fire to a combustible Body by Reflection.

PLACE two concave mirrors at about twelve feet dis<
tance from each other, and let the axis of each be in the
same line. In the focus of one of them place alive coal,
and in the focus of the other some gunpowder. With a
pair of strong bellows keep blowing the coal, and notwith-
standing the distance between them, the powder will
presently take fire.

The mirror may be eitber made of glass, metal or
pasteboard gilt.
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T find the Number of C’Iunﬁe: that may be rung en
Twelve Bells °
Multiply the numbers from 1 to 12 continually into

each other, as fullow ; and the last product will give the
number required.

lmgl;glaglmﬁlhm'u»lwu
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To find how many square Yare. it would require to
write all the Changes of the Twmt%;ﬂmr Letters of
the Alphabet, written so small that each Letter
should not occupy more than the hundredth part of
a square Inch.

BY adopting the plan of the precediug article the

changes of the twenty-four letters will be found to be
62,044,840,173,323,943,936,000
Now the inches in a square yard being 1,296, that number
multiplied by 100 gives 129,600, which is the number of
letters each square yard will contain, therefore if we divide
the above row of figures, (the number of changes) by
129,600, the quotient, which is 478,741,050,750,002,160,
will be the number of yards required, to contain the above
mentioned number of changes. But as all the 24 letters
are coutained in every permutation, it will require a space
24 times as large, viz. .
11,849,785,217,282,211,840.

Now as the surface of the whole globe only coutains
617,197,435,008,000 square yards, it would require a sur-
face 18,620 times as large as the earth to contuin them.

The Enchaited Bottle.

FILL a glass bottle with water to the beginning of the
meck; leave the neck empty, and cork it. Suspend this
bottle opposite a concave mirror, and beyond its focus,
that it may appear reversed. Place yourself still further
distant from the bottle; and instead of the water
appearing, as it really is, at the bottom of the bottle,
the botton will be empty, and the water scem at the

top. )
,l)f the bottle be suspended with the neck downwards,
it will be reflected in its natural position, and the water
at the bottom; althougb, in reality, it is inverted, and
ills the neck, leaving the bottom vacant. While the
bottle is in this position, uncork it, and let the wat.
run gradually out: it will appear, that while the
bottle is emptying, the reflected one is filling. Care
must be taken that the bottle is not more than half or
B
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three parts full, and that no other liquid is used bat
water, as in either of these cases, the illusion ceases.

The Solar Magic Lantern.

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 open, and in each of the other
sides let there be a groove wide enough to admit a stiff
paper or pasteboard. You fasten the box agaiust a win-
dow, on which the sun’s rays fall direct. The rest of
the window ehould be closed -up, that no light may
enter. ’

Next provide several sheets of stiff paper, blacked on

_oneside. On these papers cut out such figures as your
fancy may dictate; place them alternately in the grooves
of the box, with their blacked sides towards you, and
look at them 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
wide, 'you will have & very good representation of the
natural one. . -

For greater convenience, tle prism may be placed on
a stand on the table, made to turn round on an axis.

- The Artificial Rainbow. »

OPPOSITE a window into which the sun shines direct,
suspend a glass globe, filled with clean water, by means
of a string that runs over a pulley, so that the sun’s rays
‘may fall on it. Then drawing the globe gradually up,
you will observe, when it comes to a certain height, and

- by placing yeurself in a proper situation, a purple colour
in the glass; and by drawing it up gradually higher, the
other prismatic colours, blue, green, yellow, and red,
will successively appear ; after which, the colours will
@isappear; till the globe is raised to about fifty duvgrecs,
®when they will again appear, but in an inverted order,
she red appearing first, and the blue or vielet last; ca
raising the globe a little higher, they will totally vantsh.

o g
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The Zolipiles.

THe wolipile is a small hollow globe of brass, or
other metal, in which a slender -neck or pipe is in-
serted. ‘This ball, when made red hot, is cast into a
wessel of water, which will rush into its cavity, then
almost void of air. The ball being then set on the fire,
the water, by the ravefaction of the internal air, will be
forced out in steam by fits, with great violence, and with
a strange noise. :

I to the necks of two or more of these balls, there be
fitted those calls that are used by fowlers and hunters,
and the balls placed on the fire, the steam rushing from
shem will make such a horrible noise, that it will
astonish any person who is ignorant of the coatrivance.

The Talking Busts.

PRrOCURE two busts of plaster of Paris, place them on
pedestals, on the opposite sides of a room. - Let a tin
tube, of an inch diameter, pass from the ear of one head
through the pedestal, under the floor, and ‘go up to the
mouth of the other; taking care that the end of the
tube that is next the ear of the one head. shofild be con-
siderable larger than that end which comes to the mouth
of the other.

Now when 8 person speaks quite low into the ear of
one bust, the sound is reverberated through tlhie length of
the tube, and will be distinctly hcard by any oune 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 head, two persons may converse
together, by whispers, without the knowlédge of any per-
sou who may stand in the middle of the room.

The tnanimate Oracle.

, PracEa bust on a pedestal in the corner of a room,
and let there be two tubes, as in the preecdiug article,
ene to go from the mouth, and the other frum the ear,

et A Lty M e e S e e e
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through the pedestal and the floor to an under apartment.
There may be alvo wires, that go from the under jaw,
and the eyes of the bust, by which they may be easily
moved.

A person being placed iu 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, by
applying his mouth to the tube which communicates be-
Jow, at the same time moving the eyes by the wire, to
accompany his speech. -

The Solar Concerto.

IN a large ease, similar to what is used for dials, and
spring clocks, the front of which, or at least the lower part
must be of gluxs, covered on the inside with gauze, place
a barrel organ, which when wound up is prevented from
playing by a catch that takes a toothed wheel at the end
of the barrel. To one end of this catch, join a wire, at
the end of which is a flat circle of cork, of the same di-
mensions with the inside of a glass tube, in which it is to
rise und fall. This tube must communicate with a reser-
voir that goes acress the front part of the bottom of the
case, which is to be filled with spirits, such as is used in
thermometers. - )

This case being placed in the sun, the spirits will be
rarefied by the heat, and rising in the tube, will lit up the
cutch or trigger, and set the organ in play; which will
continue as longas it is kept in the sun ; for the spirits
cannot run out of the tube, that part of the catch to
which the circle is fixed being prevented from rising be-
yond a certain point, by a check placed overit. Care
must be taken to remove the machine out of the sun be-
fore the organ runs down, that its stopping may bc evi-
dently effected by the cold.

In winter it will perform when placed before the fire.
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CURIOUS EXPERIMENTS WITH THE MAGIC
LANTERN.

TuE construction of this amusing optical machine is
80 well known, that to describe it would be superfluous;
particularly as it can now be purchased at a very reason-
able expence, at any of the optician’s: but as many
pessons who have a taste for drawing wight not be
pleased with many designs to be had at the shops, or
wight wish to indulge their fancy in a variety of objects,
which to parchase would become expensive; we here
present our readers, in the first place, with the method
of drawing them, which will be succeeded by a plain
description of sowe very diverting experiments.

Of Painting the Glasses.

You first draw on a paper, the size of the glass, the
subject you mean to. paint: 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
lightly, 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 stroug tint of each of the
natural colours of the object: but in this respect yon
may please your own fancy. When the outlines are dry,
‘colour and shade your figurcs; but vbserve, to temper
your colours with strong white varnish. A pleasing
effect will be produced, if you leave strong lights in some
parts of the drapery, &c. without any colours. The best
colours for this purpose are trapspavent ones; opaque or
mineral colours will not do. The following arc in most
repute. .

~
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For Pink and crimson use .. Lake or carmine.

Blue ..........e.0... Prussian blue.

Green «.cceveveeeses Calcined verdigris, or

’ distilled ditto.

Yellow «veecsececacce Gumboge, or Chrome
Yellow.

To represent a Storm at Sea.

PRrROVIDE two strips of glass, whose frames are thin
enough to admit both strips frecly into the groove of the’
lantern. On one of these glasses paint the appearance
‘of sea from a smooth calm to a violent storm, (see Fig.8.)
Let these representations run gradually into each other,

. as in the figure; and you will of course observe that the
more natural and picturesque the painting is, the more
natural and pleasing will be the reflection.

On the other glass, (Fig.9,) paint various vessels on
the ocean, observing to let that end where the storm is,
appear in a state of violentcommotien, and the vessels
as if raised on the waves in an unsettled position, with
heavy clouds above them. .

You then pass the glasses slowly through the groove,
and when you come to that part where tbe storm is
supposed 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 ieight of the storm, You will thus have a very
natural representation of the sea and ships in a calm and
storm ; and as you gradually draw the glasses back, the
tempest will sulside, the sky appear clear, and the
vessels glide gently over the waves,

By the means of two or three glasses, you may also
represent a battle on land, or a naval engagement, with a
variety of other pleasing experiments.

To produce the appearance of a Spectre on a Pedestal
in the Middle of a Table.

EXcLOSE a small magic lantern in a box, (see Fig. 10,)
large enough to contain a small swing dressing-glass,

IR PEE T
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which will reflect the light thrown on it by the lantern
i such a way that it will pass out at the apertare made
in the top of the box, which aperture should be oval,
and of a size adapted to the cone of light to pass through
it. There should be a flap with hinges, to cover the
opening, that the incide of the box may not be seen,

‘There must be holes 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

" emough to hold several lighted coals. This chaffing-dish,
fov the better carrying on the deception, may be inclosed
in a painted tin box, about a foot high, with a hele at
top, and should stand en four feet, to let the smoke
from the lantern escape.

Fhere must also be a glass planned to rise up and
down ia the groove a b, and so managed by a cord and
pulley, cdef, that it may be raised up and let down by
the cord coming through 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
figore will reflect a gregter length than it is drawn.

When you have lighted the lamp in the lantern, and
pkaced the mirror in a proper darection, put the box on
a table, and setting the chaffing-dish im it, throw some
incense in powder on the coals. Yom then open the
trap door and let down the glass in the groove slowly,
and when you perceive the smoke diminish, draw up the
glass that the figure may disappear, and shut the trap
door.

This exhibition will afford a deal of wonder; but
observe, that all the lights in the room must be extin-
guished; and the box should be placed on a high table,
that the apertare may not be seen, through which the
tight comes out.

There are many other pleasing experiments which may
be made with the magic lantern, but the limits of our
work will not permit us to specify them, without excluding
many other equally interesting subjects of a different
nature,

e n e mtedm s el . -
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The Boundless Prospect.

PROCURE a box (see Fig. 11) of about a foot long, eight
inches wide, and six inches high; or any other dimensious
you please; so they do not greatly vary from these pro-
portions. At each of its opposite ends, on the iuside of
this box, place a piece of looking-glass that shall exactly
fit; but at that end where the sight-hole A is, scrape
the quicksilver off the glass, through which the eye caa
view the objects.

Cover the box with gauze, over which place a piece of
transparent glass, which is to be well fastered in. Let
there be two grooves at each of the places C D E F, to
reccive two painted scenes as follow: Oun two pieces
of pastcboard, 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: observe also, that there ought to be in one of
them some object relative 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 . beth sides are to slide in the
grooves C D E F, and those painted on one side are to
be placed against the opposite mirrors A and B ; then
cover the box with its transpararent top. This box
should be placed in a strong light, to have a good effect.

When it is viewed through the sight-hole, it will
present an unlimited prospect of rural scenery, gradaally
losing itself in obscurity ; and be found well worth the
_pains bestowed on its construction.

To draw, easily and correctly, a Landscape, or any
other object, without being obliged to observe the
rules of perspective, and without the aid of the
Cumera Obscura.

PRrROCURE a box of pasteboard, ABCD, (Fig. 12,) of
about a foot and a half long, and made in the shape of a
Uuacated pyramid, whose -base; BDFG, is eight inches
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wide, and six inches high. Fix to the other end of it a
tube of four or five inches long, and which you can draw
out from the box more or ¥éss. Line the iuside of the
box with black paper, and place it upon a leg or stand of
wood, H, and un which it may be elevated or depressed by
the hinge, 1.

Take a small frame of wood, and divide it at every ineh
by liues 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 olP BD,
as the base of the pyramid. ’

Pruvide a drawing paper, divided into the same number
of parts as is the frume, by lines lightly drawn in pencil.
It is not material of what size these divisions are; that
will depend entirely on the size you propose to draw the
@bjects by this instrument. -

Piace this instrument opposite a Jandscape, or any
other object that you want to draw, and fix the leg firmly
©on, or in the ground, that it may not shake: then turn-
ing it to the side you chouse, raise or incline it, and put
the tube further in or out, till you bave gained an advan-
tageous view of the object you intend to draw,
~ Place your eye, E, by the instrument, which you hare
adjusted to the height of your eye, and looking through
the tube, carefuily observe all that is coutained in each
division of the frame, and transpose it to the correspond-
ing division in your paper: and if you have the least
knowledge in painting, or even drawing, you will make a
very pleasing picture, and one in which all the objects
will appear in the most exact proportion.

By the same method you may draw 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.

« The different thicknesses of the silk serve to distinguish more
readily the correspondiug divisions.

O—
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Jiluminated Prospects.

PROVIDE yoursclf with some of those- prints that
are comwonly used in optical machines, printed oa
very thin white paper; taking care to make choice
of such as have the greatest effect from the manuner in
which the objcets are placed in perspective. Paste one
of these on the borders of a frame, and paiut it carefully
with the must lively colours, making use of none that
are terrestial. Observe to 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 ina
ABCD, (Figs. 13 and 14,) the opening to which, EFGH,
should be a little less thanthe print. Cover this opening
with a glass, and paint all the space between that and the

rints, which should be about two or three inches, black.

he frame that contains the sky shoald be about an inch
behind the other. In the back part of this box, which is
behind the prints, and which may be about four inches
deep, place four 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 pladed 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 pleasing;
especially if the lights are at a sufficient distance from
each gther, 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 appearance. Such as represent conflagrations
have also a striking effect.

. There should be two grooves for the print next the
glass, that you may insert a second subject before you
draw away the first : and that the lights in the back of
the box may net be discovered. ' ’
You must not, thinking to make the print more trans-

* When you colour a print, place it before you, against a piece of
glass, in a position nearly erect, that it may be enlightened by the sum,
Yeu may alse colour both sides of the print
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parent, cover it with varnish; for that will prevent the
gradation of the colours from being visible. The frame
should enter the side of a bux by a groove, that a variety
of subjccts may be introduced.

e s
EXPERIMENTS IN MAGNETISM,

~

The Magnetic’ Wand.

BORE a hole, three-tenthis of an inch diameter, througls
& round stick of wood ; or get a hollow cane about eight
inches long, and half an inch thick. Provide a small
steel rod, aud let it be very strongly impregnated with
a good magnet; this rod is to be put in the hole you
have bored through the wand, and closed at each end by
two small ends of ivory that screw on, different in their
shapes, that you may better distinguish the poles of the
magnetic bar.

When you present the north pole of this wand to the
south* pole of a magnetic ncedle, suspeuded on a pivot,
or to a light body swimming on the surface of the water
(in which you have placed a magnetic bar), that body
will approach the wand, aud present that end which
contains the south end of the bar; but if you present
the north er south end of the wand, to the north or south
end of the ncedle, it will recede from it.

The Mysterious Watch.

You dcsire any person to lend you his watch, and ask
him if it will go when laid on the table. He will, no
doubt, say it will; in which case, you place it over
the end of the magnet, and it will presently stop. Yo
then mark the precise spot where you placed the watch,
aud moving the point of the magnet, you give the watch

\
* For the more clearly explaining this, it is to be observed, that
the two ends of a magnet ave called its poles. When placed on '2
pivot, in just equilibrinmn, that end which turns to the north
cailed the north pole, and the other end the south pole,



72 ENDLESS AMUSEMENT.

to another person, and desire him to make the experi-
ment; in which he not succeeding, you give it to a
third (at the same time replacing the magnet) and he
will immediately perform it.

~ This experimeat cannet be effected, unless yon unse s
‘Yery strongly impregnated magnetic bar, (which may
- be purchased at the optician's) and the balance of the
watch must be of steel, which may be easily ascertaived
by previously opening it, and looking at the works.

The Magnetic Dial.

PRoCURE a circle of wood or ivory, of about 5er 6

inches diumeter, which must turn quite free on a stand
~with a circular border; on the ivory or wood circle

fix a pasteboard, on which you place, in proper divisions,
the hours, as on a dial. There must be a small
in the circular frame to receive the pastebeard cirele,
and observe, that the dial must be made to turn so
free, that it may go round without moving the circular
border in which it is placed. ’
v Between the pasteboard circle and the bottem of
the frame, place a small artificial magnet, that bas
a hole in its middle. Oa the outside of the frame, place
a small pin, which serves to shew when the magnetic,
needle, is to stop. This needle must turp quite free
i{l; its pivot, and its two sides should be in exact equi-
ibrio. .

Then provide a small bag, with five or six divisions,
like a lady’s work bag, but smaller. In one of these
divisions put small square pieces of pastcboard, on which
are written the numbers from 1 to 12. In each of the
other divisions put twelve or more similar pieces, observing
that all the pieces in each division must be marked with
the same number, The needle being placed- upon its
pivot, and turned quickly- about, it will necessarily stop
at that point where the north end of the magnetic bar is
placed, ‘aud which you previousty know, by the situation
of the small pin in the circular horder.

You then present to any person that division of the
bag which contaius the several pieces, on which is
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written the number opposite to the morth end of the
bar, and tell him to draw any one he pleases. Then
placing the needle on the pivot, you ture it quickly
about, and it must necessarily stop at that particular
number,

————

The Magnetic Cards.

DrAW a pasteboard circle; you then provide yourself
with two needles, similar to those used in the foregoing
experiment, (which you must distinguish by some private
mark) with vheir opposite 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, against which you have placed
the pin in the frame; then take that needle off, and
Pplacing the other, if will stop at the opposite point.

Haviong matters thus arranged, desire a person to draw
a card from a piquet 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 not draw it the first time, as he
probably may not, you must make some excuse for

- shuffling them again, such as letting the cards fall, as if
by accident, or some other manceuvre, till he fixes on
"the'card. You then 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 eard he
chose ; then taking that needle off, aud exchanging it
unperceived for the other, give it to a second person,
telling bim to do the same, and it will stop at the name
of the identical card the first person chose.

The Magnetic Orrery.

ConsTRUOT a round box, (Fig. 15) about eight inches
diameter, and kalf an inch deep. On the bottom fix &
Circular pasteboard drawn like the figare. You are like-
wise to have another pasteboard, drawn exactly the

E 3
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same, which mast turn freely in the box, by means of
an axis placed on a pivot, une end of which is to bc
fixed in the centre of the circle.

. On each of the seven smaller circles on the pasteboard,
which you have fixed at the bottom of the box, place a
magnetic bar, two inches long, in the same direction
with the diameters of those circles, and their poles, in
the situations cxpressed in 'the figure.

There must be an index like the hour-hand of a dial,
fixed- on the axis of the central circle, by which ﬂu
pastcboard circle in the box may be turned about; also
a needle (forming in the figure the other hand) that will
turn freely on the axis, without moving the circular
pasteboard.

In each of the places where the word que.vtum is, write
a different question; and in each of the seven circles
where the planetary signs are, write two answers to each
question; observing, that there must only be seven
words in each answer: for instance,

In division No. 1, of the circle G, which stands opposltc
question No. 1, write the first word of the first answer.
In the division No. 2, of the next circle, write the secoud
word ; and so on to the last, which will be in the seventh
division of the seventh circle.

In the eighth division of thc first circle, write the first
word of the second answer; in the ninth, the sedond
word of the same answer; and so on to the fourteenth
division of the seventh cxtcle, which must contain the
last word of that answer,

The same must be done for all the seven questions,
and to each of these must be assigned two answers, the
words of which are to be dispersed through the sevea
circles. .

At the centre of each of these circles place a pivot,
and have two sets of magnetic needles like the hands of
a watch, the pointed end of one set being north, and the
other south.

- Now the index of the central circle heing directed to
any oue of the questions, if you place one of the twe
magnetic needles .on each of the seven lesser clrcles, they
will fix themselves according to the directions of the
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bars on the corresponding circles at the bottom of the
box, and consequently point to the seven words that
eompose the answer. If you place one of the other
needles on each circle, it will point to the words that
are diametrically opposite to those of the first auswer,
the north pole being in the place of the south poule of
the other.

- Yon therefore present this orrery to any person, and
desire him to choose one of the questions there written.
Yon then set the index of the central circle to that
question; and putting oue of the needles on each of the,
seven circles, you turn it about, and when they all settle
the seven words they point to compose the answer.

The moveable veedle, whose point in the figure stands
at September, is to place against the names of the months;
and when the party has fixed upon a question, you

lace that needle against the month in which he was
rn, which will make the. ceremony appear a sort of
magic divination, The planetary signs atre merely intended
to  aid this deception, and give it the appearance of
astrology.

The Magic Verse,
"l;nn eight words which compose this Latin verse
¢ Tot sunt tibi dotes quot cacli sidera, virgo.” *

being privately placed in any one of the different combina-
tions, of which they are susceptible, and which are
49,320 in number, to tell the order in which they are
‘placed. -

Provide & box that shuts with hinges, and is eight
inches long, three wide, and hslf an inch deep, (Fig. 16,)
Have eight pieces of wood, about one-third of an inch
thick, two iuches long, and one and a half wide, which
will therefore, when placed close together, exactly fill
the box. In each of these pieces or tablets place a
magaoetic bar, with their poles as is expressed in Fig.
17. The bars being covered over, write on each of

® ¢ Thycharms, Ob! Viigin! are as numesous as the stars of heaven.”

L Ce, —r—
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the tablets, in the order they then stand, one of the
words of the foregoing Latin verse.

On a very thin board of the same dimeusion with the
box, draw the eight circles, (Fig.17,) ABCDE FGH,
whose centres should be exactly over those of the eight
tablets in the box, when the board is placed wpon it,
Divide each of those circles into eight parts, as in the
figure, and in each of those divisions write one of the
words of the Latin verse, and in the precise order ex-
pressed in the plate, so that when the board is placed
over the box, the eight touched needles placed at the
center of the circles may be regulated hy the poles of the
bars in the box, and consequently the word that the
needle poiuts to in the circle be the same with that
inscribed on the tablet. Cover the board with a glass to

revent the needles from rising off their pivots, as is done
in the sca-compass.

Over the board place four plates of glass, I LM N,
(Fig. 16,) which will give the machine thé figure of a
truncated pyramid, of eight inches high. Cover it with
a glass, or rather a board, in which are placed two lenses
O, of eight inches focus, and distant from each other
" about balf an inch. Line the four plates of glass that
compose the sides with very thin paper, that will admit
the light, and at the same time prevent the company
from seeing the circles on the board.

These preparations being made, you give the to
any one, and tell him to place the tablets on which the
words are wrote privately, in what position he thinks
proper, then to close the box, and if he plcase, to wrap it
up in paper, sesl it, and give it to you. Then placing
the board with the pyramid apou it, you immediately
tell him the order in which the tahblets are placed, by
reading the words to which the needles on the circles
point.

+
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INTERESTING EXPERIMENTS WITH THE
AIR PUMP. .

WE shall not occupy the time of our readers by de-
scribing the form and nature of the air pump ; since
those persons whose circumstances will enable them 10
Jhave it, can purchase it properly made at an optician’s,
at less expeunce, and with far less trouble, than they can
construct, or cause it to be constructed themselves,

Bottles broken by Air.

TAKE a square bottle of thin glass, and of any size.
Apply it to the hole in the air pump, and exhaust the zir.
T he bottle will sustain the weight of the external air as
long as it is able, but at length it will suddenly burst
into very small particles, and with a loud explosion,

An opposite effect will be produced, if the mouth of a
bottle be sealed so close that not any air can escape; then
place it in the receiver, and exhaust the air from its
surface. The air which is confined within the bottle,
when the external air is drawn off, will act so powerfully
as to break the bottle into pieces.

Glass broken by Air.

LAY asquare of glass on the top of an open receiver,
and exhaust the air. The weight of the external air will
press on the glass, and smash it to atoms.

The Hand fixed by Air.
1F a person hold his hand on an open recciver, and

the air be exbausted, it will be fixed as if pressed by a
weight of sixty pounds.

———
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Water boiled by Air. -

TAKE water made so warm that you can just bear your
hand iu it, bt that has no¢ been boiled; pat it under the
receiver, and exbaust the air. Bubbles of air will soon
be seen to rise, at first very small, bat presently become
larger, and will be at 1ast so great, and rise with such
rapidity, as to give the water the appearance of boiling.
This will centinue till the air is let into the receiver,

"when it will instantly cease.

. Aérial Bubbles.

TAKE a stone, or any heavy substance, and putting it
in 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 sarface in numberless globales
which resemble the pearly drops of dew on the tops of
the grass, The effect ceases when the air is let into the
receiver,

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
surface, will render it, together with the stome, lighter
than water,and consequently they will rise to the surfase

- and float.

Withered Fruit restored.

TAKE a shrivelled apple, and placing it under the
receiver, exhaust the air. The apple will immediately be
plumped up, and lock as fruit when first gathered; for
.this 1eason, that the pressure of the external air being
taken off, the airin the apple extends it, 20 much indeed
that it will sometimes burst. If the air is let into the
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receiver, the apple will be restored to its pristine shri-
velled state.

" Vegetable Air Bubbles.

PUT a small branch of a tree with its leaves, or part
of a small plant, in a vessel of water, and placing the
vessel in the receiver, exhaust the air. i

When the pressure of the external air is taken off, the
spring of that contaioed 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,

The Mercurial Wand.

TAKE a piece of stick, cut it even at each end with a
penknife, and immerse it in a vessel of mercary. When
the air is pumped out of the receiver, it will at the same
time come out of the pores of the wood, through the
mercury, as will be visible at each end of the stick.
When the air is again let into the receiver, it falls on the
surface of the mercury, aud forces it into the pores of
the wood to possess the place of the air.

Wheu the rod is taken out it will be found cousiderably
heavier than before, and that it has changed its colour,
being now all of over & blueish hue. If cut tranaversely,
the quicksilver will be seen to glitter in every part of it.

The Magic Bell.

FIX a small bell to the wire that goea through the t
of the receiver. If you shake the wire, the bell will ring
while the air is in the receiver; but when the air ia
drawn off, the sound will by degrees become faint, till ug .
last not the least noise can be heard. Asyou let the aig
in again, the sound returns. _ N
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Featlers heavier than Lead.

AT one end of a fine balance, hang a piece of lead,
and at the other, as many featbers as will poise it ; then
lacé the balance in the receiver. As the air is ex-
austed, the feathers will appear to overweigh the lead,
and when all the air is drawn off, the feathers will pre-
‘ponderate, and the lead ascend,

The Self Moving Wheel.

TAKE a circle of tin, about ten inches in diameter, or
'of auy other size that will go into the receiver, and to its
circumference fix a number of tin vanes, each about an
inch square. Let this wheel be placed between two
upright pieces on an awig, whose extremities are quite
small, so that the wheel may turn in a vertical position
with the least possible force. Place the wheel and axis
in the receiver, and exhaust the air. Let there bea
‘small pipe with a cock; one end of the pipe to be ontside
‘the top of the receiver, and the other to come directly
over the vanes of the wheel. =

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

The Artificial Halo*. -

PLACE a candle on one side of a receiver, and let the
spectator place himself at a distance from the other side.
Igierectly the air begins to be exhausted, the light of the
candle will be refracted in circles of various colours,

Morcurial Shower.
CEMENT a piece of wood into.the lower part of the
meck of an open receiver, and pour mercury over it.
After a few strokes of the pump the pressure of the air

”~

® Hale, a circle of light round the sun.
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on the mercury will force it through the pores of the
wood in form of a beautiful shower. If you take care
that the receiver is clear and free from spots or dust, and
it is dry weather, it will appearlike a fiery shower, if exhi~
bited in a dark room,

v Magic Fountain.

TAKE a tall glass tube, hermetically sealed both at
top and bottom, by means of a brass cap screwed Ontoa
stop cock, and that to the plate of the pump. When
the air is exhausted, turn the cock, take the tube
off the plate, and plunge it into a bason of mercury or
water. Then the cock being agein turned, the fluid, by
the pressure of the air, will play upon the tube, in the
form of a beautiful fountain,

.

The Exploded Bladder.

TAKE a glass pipe open at both ends, to one of which
tie fast a wet bladder, and et it dry. Then place it on
the plate of the pump. While the air presses the bladder
equally on both sides, it will lie even and strait; but as
s00n as the air is exhausted, it will press inwards, and be
quite concave on the upper side. In proportion as the
air is exhausted, the bladder will become more stretched;
it will soon yield to the incambeut pressure, and burst
with a loud explosion. To make this experiment more
easy, one part of the bladder should be scraped with a
koife, and some of its external fibres taken off,

The Cemented Bladder.

Tix the neck of a bladder to a stop cock, which is to
be screwed to the plate of the pump, and the air ex-
hausted from the bladder; then turn the stop cock to
prevent the re-entrance of the air, and upscrew the
whole from the pump. The bladder will be trausformed
into two #lat skins, so closely applied together, that the
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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 theother
with a force equal to 396 pounds weight.

Cork lze;vier tMn Lead.

LET a large piece of cork be pendent 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 receiver on the pump, you will find that
when thd air is exhausted, the lead, which seemed the
heaviest body, will ascend, and the cork outweigh the lead,
Restore the air, and the effect will cease. This pheno-
menon is only on account of the difference of the size in
the two objects, The lead, which owes its heaviness to
the operation of the air, yields to a lighter because a
larger substance when deprived of its assistance.

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 receiver. -
Exhaust the air, and the liquor will be thrown up into
his mouth. While he is drinking, his belly will expand.

L. The Artificial Balloon.

TAKE a bladder containing only a small quantity of
air, and a piece of lead to it, sufficient to sink it, if 1.
mersed in water. Put this apparatus 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 fluid in which it floats, and ascend, carrying the
weight with it, ' . ‘




R B . B -

S W

w T R R =

-

3

;l

ENDLESS AMUSEMENT. 83

o

Curious Lxperiment with a Viper.

MaNY natural philosophers, in their eagerness to dis-
play the powers of. science, have overlooked one of the

first duties of life, humanity ; and, with this view, have

tortured and killed many harmless animals, to exemplify
the amazing cffects of the air-pump. We, however, will
not stain the pages of this little work by recommending
any such species of cruelty, which in many instances can
merely gratify curiosity ; but as our readers might like to
read the effect on -animnals, ‘we extract from the learned
Boyle, an account of his experiment on a viper.

He took a newly-canght viper, and shutting it up in a
small receiver, extracted the air. - At fivst, 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
Jankness, and began to move up and -down within the
receiver, as if to seek for air. - After a while, it foamed a
little, leaving the foam stieking -to the inside of the
glass: soon after, the body and neck became prodi-
giously swelled, and a blister appeaved on its back.
Within an hour and a half from the time the receiver
was exhausted, the distended viper moved, being yet
-alive, though ite jaws remained quite stretched; its
black tongue reached beyond the mouth, which had also
become black in the jnside: in this situation it continued
for three hours; but ou the aiv’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 remmains of life.

It is thus with animals of every kind; even minute
microscopical insects cannot live without air.

—_—
Experiments with Sparrows.

CoUNT Morozzo placed successively several full-grown
sparrows under a glass receiver, inverted over water. It
was filled with atmospleric air, and afterwards with vital
air. He found,
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First,—That in atmospheric air, HOURS. MIN.,
The firet sparrow lived ...cc0eeeeece 3 ]
The second sparrow lived .cccoveeee. 0 3
The third spaurow lived ¢ecoceeceece O 1

The water rose in the vessels eight lines during the
life of the first ; four during the life of the second; and

the third prodaced no absorption.

Second,—In vital air, or e HOURS. MIN.

The first sparrow lived .,ce0000000es 5 23

090100000000 00000000 0000 s lo

1 30

1 10

‘The fifth 6040600890 scs0sccecsesssee O 30

The sixth esesseessesssaccsecccscs O 47

Themellﬁlooccncoontco.oonooo-oo [} L 74

Th‘ﬂgb‘k esecscscccsscrersesceee 0O 30

Theninth c.vecitesscasassacecnss 0 92

Thetenth cocveerecacccscanccesees 0 21

‘The above experiments elicit the following conelusions:
—1. That an animal will live longer in vital than in
atmospheric air.—2. That one animasl can live in air, in
which ancther has died.—3. That, independent of air,
some respect must be had to the constitution of the
animal; for the sixth lived 47 minutes, the fifth only
thirty.—4. That there is either,an absorption of air, or
the production of a new kind of air, which is absorbed
By the water as it rises.

———..——-
AMUSING EXPERIMENTS IN ELECTRICKTY\'.'

The Animated Foather.

ELECTRIFY a smooth glass 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 tine; it will then fly off, and the tube can never
be brought close te the feather till it has -touched the
side of the room, or some other body that communicates
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with the ground. If, therefore, you take care to keep
the tube between the feather and the side of the room,
you 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 feather is flying before the smooth tube, it
will be immediately attracted by an excited rough tube
or a stick of wax, and fly continually from one tube to
the other, till the electricity of both is discharged.

The Artificial Spider.

Cur a piece of burnt cork, about the size of a pea,
into the shape of a spider ; gnake its legs of linen thread,
and put a grain or two of lead in it to give it more
weight. Suspend it by a fine line of silk, between an
electrified arch and an excited stick of wax ; aud it will
jump continually from one body to the other, moving
its legs at the same time, as if animated, to the great
surprise of the unconscious spectator,

The Miraculows Portrait.

- GET a large print (suppose of the king) with a frame
and glass. Cat the print out at about two inches from
the frame all round ; then with thin paste fix the border
that is left on the inside of the glass, pressing it smooth
and close; 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 the 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 put in the board, and that
side is finished. Next turn up 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 print
that was cut out, observing to bring the corresponding
parts of the border and panuel together, so that the
picture will appear as at first, only part_of it behind the
glass, and part before. Lastly, hold the print horizon-

x
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.tally by the top,.and . place a little ‘movesble gilt crown
_on the king's head. P : . .

. Now if the tisfoil on both sides. of the glass be
moderately electrified, and another person take hoid of
the bostom of the frame .with opve  hand, &0 that his
fingers touch. the: tin-foil, and .with' the other “hand
sttempt to take off the crown, he.will veceive a very
.smart blow, aud fail in the attempt. The operator, who
holds the frame by the upper.end; where. there is w0
tin-foil, feels nothing of the shock, and can touch the
face of the king without danger, which he pretends is a
test of his loyalsy, .-~ AR S

5

. T .
»

s * The Cup of Tantalus. ~ '
.. You place a cup of any sort _of metal on:-a stool of
; haked wood ora cake of wax, Fill it to the brim with
suy Hqnor; let it commanicate with the branch bya
smazll chain; and when it is moderately electified, desire
a persan to taste the liquor, ‘without touching the cep
with bis hands, and he will instantly receive a shock ou
his lips. The motion of -thec wheel being stopped, you
taste the liquor yourself, and desire the vest of the com-
pany to du s0; you then give your operator (who is
~concealed in an adjoining room) the signal, and he again
-charges the cup; you. desire the same person to taste
the liquor a second time, and he will receive a second
‘shock. e .

-

.~ Muagical Explosion,

MAKE up some gunpowder, in the form of a small
cartridge, in each end of which put a blunt’ wire, so
that the 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, aud set it on fire, C o

|

'
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Abvrtificial Earthquake.

In the middle of a large bason of water, lay a‘round
wet board.  On the board place any kind of building,
made of pasteboard, of separate pieces, and not fastened
together. Then- fixing a wire that communicates with -
the two chains of the electrifying battery, so that it may
pass over the board and the surface of the water, upon-
makiug the explosion, the water will beeome agitated
@s iu an eartbquuke, and the board moving up and down,
will overturn the stracturé, while the cause of the com-,
maotion is totally concealed,

Tke ﬂIag'ic Dace.

FroM the middle of the brass arch suspend three small
bells. The two outer beHs hamg by chains, and the’
middle oue by a silk string, wbile a chain conrects it with
the floor. Two small knobs of brass, which serve as
clappers, hang by silk strings, one between each two bells.
Therefore, when the two outer bells, communicating with-
the conductor, are electrified, they will attract the clap.’
pers and be struck by them. The clappers being thus
Joaded with eleciricity will be repelied, and fly to dis-
charge themselves upon the middle bell, after which they
will be aguin attracted by the outer bells; and thus, by
striking the bells alternately, the ringing may be’'con-
tinued as long as the operator pleases,

"You uext 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 iuches from the arch, and exactly -
auder it, place a metal stand of the same size. On the
stand place several figures of men, animals, or what you
please, cut in paper, and preity sharply pointed at cach
extrewity. When the plate that hangs from the arch is-
electrified, the figures will dance with astomisbing ra-
pidity, aud the bells will keep ringing to the no small
enteriainment of the spectators.
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The Electrical’ Fountain, !

SUSPEND a vessel of water from the middle of the
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 is put in motion, there
will be one continued stream of water; and if the elec-
trificatjion be strong, a number of streamns will issue, in
form of a cone, the top of which will be at the extremity
of the tube. This experiment may be stopped and re-
newed almost instuntly, as if at the word of command.

The Self-moving Wheel.

THIs wheel is formed of a thin xound plate of window-
glass, 17 inches diameter, well gilt on both sides, except
twojinches uext the edge. You then fix two small hemi-
spheres of wood, with cement, to the middle of the upper
angd wader 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 & point, at the lower end of its axis, which rests on a
bit of brass, cemented within a glass salt-cellar. The
upper end .of its axis passes through a hole in a thin
biass piate, cemented to a long and strong piece of glass,
«which keeps.it.six or eight inches distant from any non-
welectric, 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’
fixed twelve small pillars of glass, at about eleven inches
distance, with a thimble on the top of each, On the
edge of thew is a small leaden bullet, communicating
by a wire with the gilding of the upper surface of the
wheel; aod sbout six inches from it is another bullet,
communjcating in like manuner, with the undep surface,
When the wheel is to be charged by the upper suiface,
8 communication must be made from the under surface
to the table,

When well charged it begins to move. The bullet

’
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nearest.to a pillar moves towards the thimble on that
pillar, and passing by, electrifies if, and theo .pushes:
itself from it. The succeeding bullet, which communi-
cates with the other surface of the glass, more strongly
attracts that thimble, on agcoupt 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 hiour, and make, ene minute with an-
other, 20 turns in a minute, which arve 600 turns in the
whole. The bullet of the upper surface gives,in each
turn, 12 sparks to the-thimbles, those bnllets inoving’
2,500 feet in the same time. The thimbles are well fixed,
and in 8o exact a circle, that the bullets mdy pass within-
a very small distance of them, T .
T'he Magic Chase. -

: Om the top of a finely-pointed wire, rising perpendicu.
Jarly from the conductor, let another wire, sharpened at
each end, be made to move freely, a8 on a centre. If it
‘be well balanced, mid the puints bent horizontally, in op-
posite directions, it will, when electrified, turn very swiflly
round, by the re-action of the air against the current
which' flaws from off the points.” These points way be
mearly concealed, and the figures of men and horses, with
hounds, and a hare, stag or fox, may be placed upon the
wires, 80 as to turn round with them, when they will ap-
pear as in pursnit. The chase may be diversified, anda’
greater variety of figures put upon them, by increasing
the number of wives proceeding from the same centre,

T'he Unconscious. Incendiary,

LET d person stand upon a steol made of baked wood,
or upon a cake of wax, and hold a chain wliich comnuni-*
cates with the brancli. On turning the wheel he will-
become electrified; his whole body forming part of the
prime conductor; and he will emit sparks wheitever he is
touched by a person standing on the floor. .

If the electrified person puts his finger, or a rod of
iron, into a dish coataining warm spirita of wine, it will

X 2
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be immediately in a'Dlaze; and, if there be a wick or
thread in the spirit, that communicates with a train of
gunpowder, he may he made to blow up a magazine, or
set a city on fire, with a piece of cold iron, and at the’
same time be igngrant of the mischigf he is doing.

The Inconceivable Shock.

PuT in 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
4 small wire with a hook at the end of it, which youn
direct him to fix on to the hook which comes from the
other chain. On attempting to da this, he will instantly
receive 8 shock from his body, without being able to
guess the cause.

Care should be taken, that the shock be not too strongs
and regard should be had to the constitutiou and disposi.
tion of the party, as a shock that would hardly affect
one person, might be productive of very serious conse<
guences to another,

Much entertainment may be derived from concealing
the chain that communicates with that which proceeds
from the outside of the battery, under a carpet, and
placing the wire that communicates with the chaia from
the inside, in such a manner, that a person may put his
hand on it without suspicion, at the same tince that his
feet are upon the other wire. }

The whole company may be made tc partake of the
shock, by joining hands, and formiug a circle. The ex-
periment may alsq be varied if they tread upon each
other’s toes, or lay their hands on each other’s heads,
It wight happen, by the latter method, that the whole
cOm‘};any would be struck to the ground; but it will be
productive of no danger, and very little inconvenience;
on the contrary, it has happened that they have neither
beard nor felt this shock. .

p————
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To exhibit the followiﬁg a'mixsement: in Electricity,
the chamber or room, in which they are performed, must
be darkened.

The Miraculous Luminaries..

"You must previous prepare tlie folowing: phosphorus:
Calcine common oyster-shells, by barning them in the
“fire for half aa 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 aund a half deep. Let it burn in a strong fire for
rather better than an hour ; and when it is cool turn it
out and break it in pieces; and taking those pieces into
a dark placr, scrape off those parts thdt shine brightest,
which, if good, will be a white powder. ‘
Then counstruct a circular hoard, of three or four feet
diameter, on the centre of which draw in gum water, or
. any adhesive liquid, a half moon, of three or four inches
diameter, aud draw s number of stars round it, at dif-
ferent distances, and of various magnitudes. Strew the
phosphorus over the figures, to the thickuess of about a
quarter of an inch, laying one coat over the other. Place
this board behind a curtain, and when you draw the cur-
tain up or back, discharge oue electrifying jar or phial
over each figure, at the distance of about an inch, and
they will become illuminated, exhibiting a very striking
resemblance of the moon and stars; and will continue to
shine for about half an hour, their splendour becoming
~ gradually more faint,

. The Fiery Shower.

ON the plate put a number of any kind of seeds, grains of
sand, or brass dust. The conductor being strongly elec-
trified, those light particles will be attracted and repelled
by the plate suspended from the conductor, with amazing
rapidity, so as to exhibit a perfect fiery shower,

Another way is by a spouge that bas been svaked in
water. Whea this sponge is first hung to the conductor,
the water will drop from it very slowly; but when it is

.

NV P
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electrified, the drops will fall very fast, and appear like
small globes of fire, illuminating the basin into which
they fall, R °

The Illwninated Vacuum.

" TAKE a tall receiver that is very dry,and fix through
the top of.it, with cement, a blunt wire; then exhaust
the receiver, and present the kunob of the wire to the
conductor, and every spark will pass through the vacaum
in a broad stream .of light, visible through the whole
Jength of the receiver, let it be as tall ms it will. This
generally divides into a variety of beautiful rivulets,
which are contioually changing their course, uniting and
dividing again in the most pleasing manner. .

If a jur be discharged through thie vacuum, it prescats
the appearance of a very ‘dense body of fire, darting
dirvectly through the centre of the vacoum, 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. 1f the vessel be grasped by
both hands, cvery spark is folt like the pulsation of a
lacge 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 aud the

lass. ‘ .

All this while the pointed wire is supposcl to be clee-
tvified positively; if it be electrified negatively, the
appearance is astonishingly different ; justead 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 small
receiver, so that the external surface of the glass be
exposed to the vacuum, it will produce a very beautiful
appearance, The phial must be coated ou the inside,
aud while it is charging, at every spark taken from the
conductor info the iuside, a flash of light ip secn to dart
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at the same time from every part of  the external surface
of the plial, so as to quite fill the receiver. Upon
making the discharge, the light is seen to return ina
much closer body, the whole ceming out at once.

The Illuminated Cylinder.

PROVIDE a glass cylinder, three feet long, and three
inches diameter; near the bottom of it fix a brass plate,
and have another brass plate, so contrived that you may
let it down the cylinder, and bring it as near the first -
plate as you desire. Lt this cylinder be exbausted 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. The brass plate at the

bottom of the cylinder will also 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, represeuting the most lively exhala-
tions of the awrora borealis.

The Electric Aurora Borealis.

MAKE a Torricellian vacuum* in a glass tube, ahout
three feet long, and hermetically sealedt. Let oue end
of this tube be held in the hand, and the other applied
to the conductor ; and immediately the whole tube will
be 1lluminated from one end; and when taken from the
conductor will continue luminous, without interruption,
for a considerable time, very often ubove a quarter of an

« A Torricellian vacoum is made by tilling a tube with pure mer.
cury, aud then inverting it, in the sume manner as in mfiking a barome-
ter; for as the mercury rans out, all the space abuve will be a true
vacuum.

+ A glass is hermetically sealed by holding the end of it in the flame
of a candle, till it begius to melt, and then twisting it together with
a pairof piucers, . g
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hour. If, after this, it be drawn through thé hand either
way, the light will be uncommonly brilliant, and, without
the least interruption, from one hand to the other, eveun
to its whole length. After .this operation, which dis-
charges it in a great measure, it will still flash at intervals,
though it be held ouly at one extremity, and quite still;
but if it be grasped by the oiher hand at the same time,

. in a different place, strong flashes of light will dart_from

one end to the other. This will continue for twenty-four

Jowrs, and often longer,. without any fiesh excitation.

Small and long glass tubes, exhausted. of air, and bent in
many irregular crooks and angles, will, when properly
electrified, exhibit a very beautiful representation of vivid
fashes of lightuing.

———iRp——
AMUSEMENTS WITH CARDS.

MANY of the following recreations are performed by
arithmetical calculations; and may consequently be
considered, in one vespect, as connected with scieuce;
but as it has been the aim of our work, to unite amuse-
ment with instruction, some experiments on this subject
are introduced, the performance of which depends on dex-
terity of hand. As this is only to be acquired by practice,
and after all is merely a mechanical operatjony the study
of it will produce little useful knowledge, though it
may afford much egtertainnfent; but as it must be
gratifying to know the method by which they are per-
formed by those persons skilled in these manauvres,
who publicly exhibit them to the astonishment of the
spectator, they are presented to our readers, that whea
they recognise them at any of these exhibitions, theic
eyes may not be in danger of deceiving their judgment.

Ta tell the Number of Points on Three Cards, placed
under Three different Parcels of Cards.

You first premise that the ace counts for eleven, the

court cards ten cach; and the others according to the

pumber of their pips. You then propose to any person
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in company to choose three cards, and to place over each
* as many as will make the number of the poiuts of that

_card fifteen ; take the remaining cards, and, under the ap-
pearance of looking for a particular card, count how
.many there are, and by adding sixteen to that number,
you will have the amount of the pips on the three cards.
For example: )

Suppose a person choose a seven, a ten, and an ace:
then over the seves he must place eight cards ; over the
ten, five cards; and ever the ace, four cards, In this
instance there will remain twelve cards; to which if you
add sixteen, it will make twenty-eight; which is the
amount of the pips on the three cards.’

The Ten Duplicates. :

RELECT any twenty cards; letany personshufile them;
Jay them by pairs on the board, without looking at them.
Yoqu next desire several persons, (as many persons as
_there are pairs on the table,) each. to look ut different
pairs, and remember what cards compose them. -You
.then take up all the cards in the order they lay, and
replace them with their faces uppermost on the table,
according to the order of the letters in the following
words: . o . L

.M U. T U. 'S
1 2 -8 48
‘p E D 1 T
6 7 8 9 10

N O M E N

o 'nm 12 13 14 15
. c o ¢ 1 s
LB 17 18 19 20

(Tliese words corivey no meaning.)—You will observe,
that they countain 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 say the first, you
know théy mnust be the second and fourth, there being
two letters of asort (two U’s) in that row; if be say
the second and fourth,-they-must be the ninth and niue-
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teenth, (two I'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 a fac-simile of the key
drawn on a card, to which you refer.

Teo 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 vou can easily remember the order in
which they are placed. Suppose, for instance, they are
placed according to the words in the following line:

Seven Am,y Eight mﬁgs, Nine Queens, and Ten Knaves;

and that every card be of a différent suite, following
each other in this order: spades, clubs, hearts, and
diamonds. Then the eight first cards will be the seven
of spades, ace of clubs, eight of hearts, king of diamonds,
nine of spades, queen of clubs, ten of hearts, and knave
of diamonds, and so of the rest.

You shew that the cards are placed promiscugusly, and
ion offer them with their backs upward to any one, that

e may draw what quantity he pleases; you then dex-
terously look at the card that precedes, and that which
follows those he has taken. When he has carefully
counted the cards, which is not to be done in your pre-
sence ; 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,
shufile, and tell him to shuffle,

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

Unless a person has a most excellent memory, he had
better not attempt the performance of the above amuse-
ment, as the least forgetfulaess will spoil the whole, and
make the operator appear ridiculous,

ot p——

|
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B

A Hundred different Names being written on the
Cuards, to tell the particular Nawme any Person
thought of. : v

WRITE ou ten cards a hundred different names, ob-
serving, that the last name on each card begins with
one of the letters in the word INDROMACUS, which
Tetters, in the order they stand, answer to the numbers
1 to 10, thus: ) )

INDROMACUS
12 3 45 67 8910

" On ten other cavds write the same names, with this re-
striction, that the first name on every card mast be taken
from the first of the other cards, whose last name begins
with 1; the second name must be taken from that whose
last name begins with N ; and so of the rest. Then let
any person choose a card out of the first ten, and after he
has fixed on a name give it to you again, when you care-
fully uote the last name, by which you know the number-
of that card. You then take the other ten cards, and,
after shufling them, shew them (o the person, and
ask if he sees the name he chose, and when he answers
in the aflirmative, you look to that name which is the
same in number from the top with the number of the
card he took from the other parcel, and that will be the.
name he fixed on.

Instead of ten cards there may be twenty to each
parcel, by adding duplicates to each card, wbich will
make it appear more mysterious, and will not at all
embarrass it, as you have only to remember. the last
name on each card. Tnstead of names you may write
questions an one of the parcels, and answers on the
other.

Several different Cards being fixed on by cf’g;ﬁerent
Persons, to name that on which each Person fixed.

THERE must be as many different cards shewn to each
person, as there are cards to choose; so that, if there are
three persons, you must shew three cards to each persog,

R ] .
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telling the first to retain ore in his mémory. You then
lay those three cards down, and shew thres 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 upwards;, 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. You then ask each of them
in which parcel his card is, and by the answer, you imme-
diately kuow which ¢agd it is; for the first person’s will
always be the firsh, the second persen’s the secound, and
the third person’s the third, in that parcel where each
says hiscardis. -~ . . P

This amusément may be performed with a single per-
son, by lettiug bim fix on three, four, or more cards, In
this case you mnst shew him as many parcels as he is to
choose cards, and every parcel must consist of that num-
ber, dut of which he is to fix on one, and you then pro-
ceed as:befare; he telling you the parcel that contains
each of his cards. -+ - .

T T e et

Toname the Rank of a Card that a Person has draus
: Jrom a Piquet Pack.

THE rank of the card means whether it be an ace,
king, gueen, &c. You therefore first fix a certain number
to each card; thus you call the king four, the queen
three. the knave two, the sdce one, and the others accord-
ing to the number of their pips.

You then shuffle the cards, and let a person draw any
one of them ; then turning up the remaining cards, you
add the pumber of the first to that of the second, the
second to the third, and so on, till it amount to ten; which
vou thenreject, and begin again; or if it be more, reject
the ten, and carry the remainder to the next card, and so
on to the last; and to the last amount add four, and sub-
tract that sum from ten, if it be less, or from twenty, if it
be more than ten, and the remainder will be the number
of the card that was drawn; as for example, if the re-
‘mainder be two, the card drawn was a knave, if three a
queen, and so0 on. R
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To tell the Amount of the Numbers of any Two Cards
. drawn from a common Pack. L

EacH court card in this amusement counts for ten,
and the other cards according to the. number of their
pips. Let the person who draws the cards add as many
more cards to each of those he has drawn as will make
each of their numbers twenty-five. Then take the re-
maining cards in your haund, and, seeming to. search for
some card among them, tell them over to yourself, and
their number will be the amount of the two eards drawn,

For example:—Suppose the person has drawn a ten
and a seven, then he must add fifteen cards to the first,
to make the number 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 deducted from fifty-two, leaves seventeen,
which must be the number of the remaining cards, and
also of the two ¢ards drawn. .

You 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 {wenty-six, which is
half the number of the pack, and after adding the re-
mainders together, let him tell yon the amount, which
you privately deduct from fifty-two, the total number, of
all the eards, and the remainder will be the amount of
thie 1wo cards.

Eaample:—Suppose the two cards to be as before, ten
and seven; then the person deducting ten from twentys
six, there remain sixteen, and deducting seven from
twenty-six, thereremain nineteen; these tworemainders
added together make thirty-five, which you subtract from
fiftg-two, and there must remain seventeeu for the amount
of the two caxds, as before.

To tell the Amount of the Numbers of amy Thrce
Cards that a Person shall draw from the Pack.

AFTER the person has drawn his three cards, draw
one yourself, and lay it aside, for it is necessary that the
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number of the remaining cards be divisible by three,
which they will not be in a pack of fifty-two cards, if
ouly three be drawn, The card you draw, you inay call
the confederate, 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, suppouse he has
drawn a ten,. a seven, and a six; then, to the first be
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, muke twenty-nine. ,

You then take the remaining cards, and tcHing them
over, as in the last amusement, you find their number te
be twenty-three, the amouut of the three cards the person
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 seventeen,
which is one-third,of the pack after you havedrawn yoor
card; and let him tell you the amount of the several re-
mainders, 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 will be
the amount of the three cards drawn.

Ezxample—~Suppose the three cards to be ten, seven,
and six, as before; then, each of those numbers, sub-
tracted from seventecn, the remaincers will be, respec-
tively, seven, ten, and eleven, which, added together,
make twenty-eight, to which the single card yoa drew
being reckoned as one, uxnd ndded, makes twenty-nine;
and that number deducted from fifty-two, leaves twenty-
three, which is the amount of the three cards the party
drew, ) :

———— \

THE following am ts principally depend oun dex-
terity of hand; aud, as what is termed making the pass,
%ill be necessary to be acquired, to enablc the operator to

Perform many of them, we subjoin the followi
tion of this 'l‘Zrm: s join the following explana-
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How to make the Pass.—Hold the pack of cards in your
right-haund, so that the palm of your band may be under
the cards : place the thumb of that baud 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 atC, the fore-finger at A, and the
ether fingers at B, as in the following figure : :

B
bottons ' Top

2 Thumb

3 A

4

L2t finger

Gicou [l W
The hands and the two parts of the cards being thus

dis , you draw off the lower cards, confined by the

little finger and the other parts of the right hand, and
place them, with an imperceptible motion, on the top of
the pack.

But before you attempt any of the trickg that depend
on making the pats, you must have great practice, and be
able to perform it 0 dexterously and expeditiously, that
the eye cannot detect the movement of the hand; or you
may, instead of deceiving others, expose yourself.

The Long Card—Another stratagem, connected with
the performange of many 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 perceptible to
the eye of the spectator, but easily to be distinguished
by the touch of the opcrafor.

The Divining Card.
TROVIDE a pack in which there is a long card; apen
it at that part where the long card is, and picsent the
' L2
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pack to a person in such a manner that he will naturally
draw that card. You then tell bim to pat into any part
of the pack, and shuffle the cards. You take the pack,
and ofter the same card in like manner to a sccond or
third person, taking care that they do not stand near
enough to set the card each other draws. X

You then draw several cards yourself, among which is
the long 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
eards together, and cutting them at the long card, you
hold it before the first person, so that the otliers may nct
sce it, and tell him that is his card. You then put it in
the pack, shufile it, cut it 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 card,
in the following manner : )

Let a person draw any card, and replace it in the pack.
You then make the pass, (see p. 101.) and bring that card
to the top of the pack, and shuffle them, witl:out lusing
sight of that card. You then offer that card to a second
person thatihe may draw it, and put it in the middle of the
pack. You make the pass,and shuffle the cards a second
tiwe in the same manner, and offer the card to a third
person, and so again to a fourth or fifth. - :

The Four Confederate Curds.

A PERSON draws four cards from the pack,and you tell
bim 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 amy sort, and then taking eight or ten
from the bottom cards, you spread them on the table, and
ask the person if the card Re fixed vn be amoug them.
If he say #0, 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 the lowest of them, you ask if that is
not his card. If he again say no, you take up that card,
and bid him draw his card from the bottom of the pack,

=1, on the contrary, he say his cards are among those

e oy " o
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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 the other two be the bottom cards of the
'pnqll:);:hich you are to draw in the manuer before de-
‘scribed. : .

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 vbserve the number
it is from the fivst card. Make the pass at the long card,
which will then be at the bottom. Then ask the party
the number his card was at, and counting to yourself
from that number to sixteen, turn the eards up, one by
oue, from the bottom. Then stop at the seventeenth
curd, and ask the person if he has seen his card, when he
will say zo. You. then ask him how many more cards
you shall draw before his card appears; and when he has
named the number, you dvaw the card aside with your
finger, turn up the number of cars he proposed, and
throw down the card he fixedon. - .

The Card found out by the Point of & Sword. '

WHEN a card has been drawn you place it under the
long card, and by shuffling 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 Le done by a confederate, in such a way that you can
sce the ground. A sword is put into your haud, with
which you touch several 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.

)

The Card kit upon by Gueis.

SPREAD part of a pack befure a person, in'such a way,
that only one conrt eard is visible; and so arraage it,

-
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that it shall appear the most prominent aad striking card.
You desire him to think on one ; and observe if he fix
his eye om the court card. When he tells you he has
determined on one, shufiie the card, anud turning them up
one by ong, when you come to the court card, tell bim
that is the one.

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

.

* The Card changed by Word of Command.

You must have two cards of the same sort in the pack,
say the king of spades. Place one next the bottom card
(suy seven of hearts), and the other at fop. Shufile the
cards without displacing thuse three, and shew a person

“that the bottom card is the seven of hearts. This card

you dexterouslyslip 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.

Shuflle theé cards again, without displacing the first
and last card, and shifting the other king of spades from
the top to the botlom, 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-
}:"fis it to be the king of spades) to cover it with his

and. :
" You then commsind the cards to change places; and
when the two parties take off their hapds, and turn up,
the. cards, they will see, to their great astonishment,
that your commands are obeyed, -

The Thyee Magical Parties.
OFFER t\ge long card to o person, that he may draw it,
and replaceit ju any part of the pack he pleases, Alakette
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pass, and bring that card to the top. Next divide the
{)ack in three parcels, putting the long card in the middle

heap. You then ask the person which of the three heaps
his card shall be in. He will, probably, say the middle;
in which case you immediately shew it to him. But if he
say either of the others, you take all the cards in your
‘hand, placing the parcel he has named over the other
two, and observing to put your little finger between that
and the middle heap, at the top of which is the card he
Avew. You then ask at what pumber in that heap he
will have his card appear. If, for example, he say the
sixth, you tell down five cards from the top of the paek,
~and then dexterously making the pass, you bring the long
card to the top, and tell it down as the sixth.

The Magic Vase.
CONSTRUCT a vase of wood, or pasteboard. (See Figure)

On the inside let there be five divisions ; two.of them,
¢, d, to Le large enough to admit a pack of gards each;
aund the other three, e f g, only large enough to contain.a
siugle card. Place this vase on a bracket, L, which is
fasteued to the partition M. Fix a silken thread at H.
the other end of which passes down the division d, and
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over the pulley I, runs along the bracket L, and goes out
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behind the partition M.

{

[

‘Take three cards from a picquet pack, and place one of
them in each of the divisions, e fg, making the silk
thread or line go under each of them. Ia the divisionc

put the remainder of the pack.

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

are to be three cards, the same as those in the three
small divisious; and, making the pass, bring them to the
-wniddie. of the pack. Let them be drawa by three per-
sous ; let them shuffle all the cards;y after which place
the pack in the civision d, and tell the parties that the
cards they drew will rise at their command, separately,

from the vase.

A confederate behind the partition then gently drawing
the line, the three cards will gradually appear from the
vase ; then taking the cards from ¢, you shew that those
three are gone from the pack. |
placed so high that the company |

‘The vase must be
caunot sce the inside.

. The Divining Perspective Glass.
PROCURE a small perspective glass, wide enoffth,

where the object-glass is

placed, to hold the following

table :
1,131 10,132 19,133
2,231 11,232 20,233
3,331 112,332 21,333
4,121 13,122 22,123
5,221 14,222 23,223
6,321 15,322 24,323
7,1 16,112 25,113
) . 8,211 17,212 26,213
, . 9,311 18,312 27,313
|
. 1
o ’ ‘
g . 5:';. bt & l
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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;
" but 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 lis card appear, and in which
“ beap 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
t middle; and if it be thrce, put it at bottom. Next di-
! vide the cards into three heaps in the same manner, a
second and third time, and his card will be at the number
t he chose.
i FExample—~Suppose the person wishes his card to be
3 the twentieth from the top ; and the first time of making
the heaps, he says it is in the third heap; you then look
1 at the table in the perspective, and you see that the first
figure is two ; you, therefore, nsut that heap in the middle
of the pack. The second and third times, you in like
manver put the heap in which he says it is, at bottem;
, themumber each time being three. Then looking at the
; pack with your glass, as if to discover which the card
was, you lay the cards down, one by one, and the twen-
tieth will be the ¢ard fixed on.

The Card in the Ring.”

GET a ring made of any metal, in which is et a large
transparent stone or piece of glass, to the bottom of
which is fastened a small piece of black silk; under the
silk is to be the figure of a small card; and the silk must
be so constructed, that it may be either drawn aside or
spread, by turning the stone round.

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

5 The Card in the Mirror.

PROVIDE a mirror, either round or oval, the frame of
which must be at least as wide as a card, and the glass
must be wider than the distance between the frame, by
at least the width of a card. The glass in the middle
must be made to move in two grooves, and sa much eof
the quicksilver must be scraped off, as is equal to the
size of a common card. You then paste over the part.
where the quicksilver is rubbed off, a picce of pasteboard,
on which is a card, that must cxactly fit the space,
which must at first be placed behind the frame. .

Fix this mirror against a partitioh, through which two
strings are te go, by which an assistant in an adjeining
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,
under the pretence that the card may appear more cou-
spicuous, whi%will also serve most effectually to dis-
guise the operatlon.

Having every thing thus arranged, you contrive fo
make a person draw the same sort of card as that fixed to
the mirror ; if you do not succeed in this with a stranger,
make some pretence for shufling 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 ncxt 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 lovk for his card in
the mirvor, when the confederate behind the partition is
to draw it slowly forward'; or if you perform the opera-
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[E— S

tion yourself, press the trigger with your foot, and the
card-will appear as if placed between the glass and the
quicksilver. While the glass is drawing forward, you
slide off the card from the bottom of the pack, and
convey it away. ‘ .

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
transparent. Place in it a magnifying glass, of such a
power, 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 paste-
board, to which fasten a small card, with the pips, or
figures, on both siles, and in such a manner that by
tarning the tube either side of the glass may be visible.

You 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-
veved 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 iwo
cards you wish, by placiug them first on the top of the
pack, and then, by making the pass, bringing them to the
middle. When you can make the pass in a dexterous
manuer, it is preferable to the long card, which obliges
the operator to change the pack frequently, as, if the
same card is always drawn, it may excite suspicion.

\ .
To separate the Two Colours of a Pack of Cards by
P One Cut. -

To perform this amusement all the cards of ene colour
must be cut something narrower at one end than the
other. You show the cards, and givé them to any one
that he -may shuffle them, then holding them betwecn
your hands, one hand being at each extremity, with one
motion you separate the hearts and diamonds from the
spades and clubs. L e

»

’
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The Metamorphosed Cards.
1IN the middle of a pack place a card that is something
wider than the rest, which we will suppose to be the
knave of spades, under which place the seven of dia-
monds, and 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, ois. ~ . -
First card....A bird
Second o.....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 eiglit indifferent cards, the knave of
spades, which is the wide card, theseven of diamonds,
the ten of clubs, and the rest any indifferent cards.

Two persons'are to draw the two cards that are under
the wide card, which are the seven of diamonds aund the
ten of clubs.  You then take the pack in your left haud,
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 sevea
of diamonds. To do this dexterously you must wet the
middle finger of your left hand, with which you are to
bring the card to the middle of the pack. Vou then bid
" the person look at his card, and when he has remarked the
change, to place it where it was before. Theu blow on the
cards a second time, and bringing the seven of diamonds,
which is at the top of the pack, to the opening, you bid
him look at his.card azain, 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 élubs. .

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 requires no great practice. Observe, not to’
let the pack ‘go qut of your hands,
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To discover the Card that is drawn by the Throw of a
. ie.

PREPARE a pack of cards, in which there are only six
sorts of cards. Dispose these cards in such maunner that
each of the six different cards shall follow each other,
and let the lust 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 let him
replace it in the parcel from whence it was drawn, by
dexterously offering that part. - Cut the cards several
times, so that a long card be always at bottom. Divide
the cards in this manney 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 drew; then take up that parcel and show him the

To tell the Number of the Cards by their Weight.

TAKE a parcel of cards, suppose forty, among which
insert two long cards ; let the first be, for example, the
fiftcenth, and the other the twenty-sixth from the top.
Seem to shuflle the cards, and then cutting them at the
first long card, poise those you have cut off in your Jeft
hand, and say, ¢ there should be here fifteen cards.V
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.”

The Four inseparable Kings.

TAKE the four kings, and behind the last of them
place two other cards, so that they may not he 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 put it at the top of the pack, Draw
one of the two cards at the bottom and put it towards
the middle. Draw the other, and put it at some distance
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from the last, and then shew that there remains a king
at bottom. Then Ict any one cut the cards, and ag there
remained three kings at bottom, they wiil then be altoge-
ther in the middle of the pack. ‘

To change the Cards that several Persons have draws
Jrom 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 catting 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 with-
out displacing 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 must 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.

Shuflle the pack without losing sight of the queen of
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 mauner to the second person, and so

of the rest.

The Card discovered under the Handkerchief.

- LeT a person draw any card from the rest, and pat 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 with a haudker-
chief, and putting your hand under it, take off the top
card, and‘after sceming to search among the cards for
some time, draw it out.
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“This amusement may be performed by putting the cards
in another person’s pockgt, after the pass is made. Se-
veral eards may also be drawn and placed together in the
middle of the pack, and the pass then made. .

.

The Convertible Aces.

ON the ace of spades fix, with scap, a heart, and on
the ace of hearts a spade, in such mauner that they will
easily slip off. S T

" Show these two aces to the company ; then, taking the
ace of spades, you desire a person to put his foot upon
it, and as you place it on the ground, draw away the
spade. In like manner you place the seeming ace of
hearts uuder the foot of another person. You then com-
mand the two cards to change their places; and that
they obey your command, the two persons, ou taking up
their cards will have ocular demounstration, ) )

A deception similar to this is sometimes' practised
with one card, suppose the ace of spades, over which a
heart is pasted slightly. After. shewing a person the
card, you let him hold one end of it, aud you hold the
other, and while you amuse him with discoarse, you slide
off the peart. Then laying the card on the table, youbid
him cover it with his hand ; yon then knock under the
table, and command the heart to turn into the ace of
spades, ' C ' ) o

To tell the Card that a Person ks toucked with his
Finger.

Tnais amusement is to be performed by confederacy.
You previously agree with your confederate on certain
signs, by which he s to denote the suite, and the particular
card of each suite; as thus: if he touch the first button
of his coat, it signifies an ace ; if the second, a king, &c.
and theu 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 your confederate, and tell him 'to
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- separate anyone card from the rest, while you are absent,

and draw his finger onece over it. He is then to return
you the pack, and while you are shufiling the'cards, you
carefully note the signals wmade by your coufederate;
‘then turning the cards over oue by oue, you directly fix
on the card he touched. . ,

’ The Card in the Poclet Book.

A cONFEDERATE is previously to know tle card you
have taken from the pack aud put into your pocket book.
You then present the pa-k to him, and desire him to fix
ona card; (which we will suppose to be the queen of dia-
monds,) and place the pack on the table. You then ask
him the name of the card, and when he says the queen of
diamonds, you ask him if he is not mistaken, aud if he
be sure that the card is in the pack : when he replies in
the affirmative, you say, ¢ It might be there when you
looked over the cards, but I bhelieve it is now in my
pocket :™ then desire a third persou to put his hand in
your pocket, and take out your book, and when’it is
opened, the card will appear. )

The Card in the Egzg.

~ TAKE a card, the same as your loug cand, and rolling
it up very close, put it in an egg, by making a hole as
small as possible, and which you are to fill up carefally
with white wax. You then offer the long card to be
drawn, and when it isreplaced in the pack you shuffle the
cards several times, giving the egg to the person whe drew
the card, and while he is breaking it, you privately with-
~draw tlfe long card, that it may appear upon examining
the cards, to have gone from the pack into the egg.
" This may be rendered more surprising by having several
egys, in each of which is placed a card of the same sort,
and then giving the person the liberty to choose which
€gg he thinks fit. .
This deception may be still further diversified, by
having, as most public performers have, a coufederate,
who is previously to know the egg in which the card-is’
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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. -

The Card discovered b;y the Touch or Smell.

You offer the loug card, .or any other that you know,
and as the person who has drawn it holds it in his hand,
you pretend to feel the pips or figure on the under side,
by your -fore finger; or you sagaciously smell to it, and
then pronounce what card it is. . )

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

The Inverted Cards.

PREPARE a pack of cards, by cutting one end of them
about one-tenth of an inch narrower than the other:
then offexr the pack to any one, that he may draw a
card; place the pack on the table, and observe carefully
if he turu the card while he'is Jocking at it: if he does
not, when you take the pack from the table, you offer
the other end of it for him to insert that card; but if he
turn the card, you then offer him the same end of the

ack. You afterwards offer the cards to a gecond ur
third person, for them to draw and replace a card in the
same manner. You then let any one shuffle the cards,
and taking them again into your own haud, as you turn
them up one by éne, 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 second person, and if he say no, you tell the
third person it is his card; and so of the second and
third cards. - You should lay the pack on the tuble after
each person has drawn his card, and turn it dexterously
in taking it up, when it is to be turned, that the experi-
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T

ment may not appear to depend on the cards being
inverted.

The Transmutable. Cards.

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

Present the pack to two persons, so adroitly, that one
of them shall dvaw the ace of hearts, and the other the
nine of épades, and tell him 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 learts, that he may him-
self put that card into the box and fasten. Then put
the box for a short time on the chafing-dish, and let the
person who put the card id it, take it off, and take out
the card, which he will see is turned into the nine of
spades,

The Convertible Cards.

To perform this amuscment you must obeerve, that
there are several letters which may be changed into
- others, without any appearance of the alteration, as the
a into d, the c into @, ¢,d, g, 0, or ¢ ; theiinto b,d,or i3
the ! into ¢; the o into e, ¢, g, 0r ¢y the v into gy, &c.
Take a parcel of cards, suppose twenty, and on oune of
them write with the juice of lemon or onion, or vitriol
and water, the word /aw, (these letters should not be
joined ;) and on the other, with the same ink, the words
old woman; then holding them to the firc they both
beeome visible. Now you will observe, that by altering
the ain the word law into d, and adding o before the [,
and oman afier the w, it becomes old woman. Therefore
- you make those alterations with the invisible ink, and
- let it remain so. On the rest of the cards you write any
. words you think fit.

T
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Present the cards in such maunner to two persons,
that one of them shall draw the word law, and the other
the words old woman. You then tell the person who
drew the word law, that it shall disappear, and the words
on the other card shall be wrote in its place; and that
you may not change the cards, desire each of the parties
to write his name on his card. Then putting the cards
together; and. holding them before the fire, as if to draw
the names just wrote, the word law will presently change
iuto old woman.

e eetlO———

To olserve an Eclipse of the Sun, without Injury to
the Eye.

TAKE a burning glass, or a spectacle glass, that mag-
nifies very much ; hold it before a beok or pasteboard,
.twice the distance of its fucus, and you will see the round
body of the sun, and the manner in which the moon
passes between the glass and the sun, during the whole
-eclipse, ’

The Burnt Writing restored.

CoVER tlic outside of a small memorandum book with
black paper, aud in one of its inside covers make a flap,
to open sccretly, and observe there must be nothing over
the flap but the black paper that covers the book,

Mix soot with bluck or brown seap, with which rub
the side of the bluck paper next the flap; then wipe it
clean, so that a white paper pressed agaiust it will not
receive any mark. .

Provide a black lead pencil that will not mark without
pressing hard on the paper. Have likewise a small box,
ahout the size of a memorandun’ book, and that opens
on both sides, but on one of them by a private method.
Give a person the pencil and a slip of thin paper, on
which he is to write what he thinks proper; you present
Lim the memorandum bouvk at the same time, that be
may not write on the bare board. You tell him to keep
what he writes to bimself, and direct him to burn it on
an iron plate laid on a chafing-dish of coals, and give you
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the ashes. You then go into another room to fetch your
magic box, before described, and take with you the me-
morandum book. .

Having previously placed a paper under the flap in the
cover of the book, when he presses hard with the pencil,
to write on his paper, every stroke, by means of the stoff
rubbed on the black paper, will appear on that under the
flap, You therefore take it out, and put it into one
side of the box.

You then return to the other room, and taking a slip
of blank paper, you put it into the other side of the box,
strewing the ashbes of the burnt paper over it. Thea
shaking the box for a few moments, and at the same time

- tarning it dexterously over, you open the otherside, and

shew the person the paper you first put in, the writing
on which he will readily acknewledge to be his.

If there be a press or cupboard that communicates
with the next room, you need only put the book in the
press, and your assistant will open it, and put the paper
in the box, which you presently after take out, and per-
form the rest of the amusement as before.

There may likewise be a flap on the other cover of thé
‘book, and you may rub the paper against that with red
Jead. In this case you give the person the choice of
writing either with a black or a red pencil; aud present
him the proper side of the book accordingly.

Id

The opaque Box made transparent.

MAKE a box of three or four inches long, and two or
three wide, and have a sort of perspective glass, the
bottom of which is of the same size with the box, and
slides out, that you may privately place a paper on it.
The sides of this perspective are to be of glass, covered

n the inside with fine paper.

Let a person write on a slip of paper, putting your
memorandum book under it as in the last amusement;
then give him the little box, and let him put what-he
has wrote into it. lu the mean time you put the memo-
randum book into the press, where the perspective is
already placed. Your assistant then takes the paper
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out of the hook, and puts it at the bottom of the per-
spective; which you presently take out of the press, and
direct the person to put the little box that contains his
paper under it.  You then look in at the top of the per-
spective, and feigniug to see through the top of the box,
you read what is wrote on the paper at the bottom of
the perspective. ' .
With this perspective box you may perform another
amusement, which is, by haviug in a bag twelve or more
ivory counters, numbered, which you shew to the com-
pany, that they may see all the numbérs are different.
You tell a person to draw any one of them, and keep it
close in big haud. You then put the bag in the press,
when your assistant examincs the counters, amd sees
which is wanting, and puts another of the same number
at the bottom of the perspective, which you then take
out, and placing the person’s hand close to it, look in at
the tpp, and pretending to see through his hand, you
name the number on the counter in it. .

The Transposable Pieces. .

TAKE two guineas aud two shilliogs, and grind part of
them away, one one side only, so that they may be but
half the common thickness; and observe, that they
must be quite thiu at the edge; then rivet a guinea and
8 shilling together. Lay onc of these double pieces,
with the shilling upwards, on the palm of your hand, at
the bottom of your three first fingers, and lay the other
piece with the guinea upwards in like manner, in the
other hand.- Let the company take notice in which hand
is the guinea, and in which the shilling. Then as you
shut your hands, you natarally turn the pieces over, and
when you open them ugain, the shilling and the guinea
will appear to have changed their places.

The Penstrative Guinea.

PROVIDE a round tin box, of the size of a large snufl
box, and in this, place eight otber boxes, which will go
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easily into each other, and let the least of them be of a
size to hold a guinea. Each of these boxes should shat
with a hinge, and to the least of them there must be a
small lock, that is fastened with a spring, but cannot be
opened without a key;—oubserve that all these boxes
must shut so freely, that they may be all closed at once.

Place these boxes in each other, with their tops open,
in the drawer of the table on which you make your expe-
riments; or, if you please, in your pocket, in such
manner that they cannot be displaced.

_ Then ask a person to lend you a new guinea, and desive
him to mark it that it may not be changed. You take
this piece in one hand, and in the other you have another
of the same appearance, and putting your hand into the
drawer, you slip the piece that is marked into the least
box, and shutting them all at once, you take them
out; then shewing the piece you have in your hand, and
which the company suppose to he the same that was
marked, you pretend to make it pass through the box,
and dexterously convey it away. .

You then present the box, for the spectators do not
yet know there are more than oue, to auy person in com-
puny, who, when he opens it, finds another, and another,
£ill he comes to the last, but that he cannot open without
the key, which you then give him, and retiring to a
distant part of the room, you tell him to take out the

uinea himself, and see if it be that he marked. - -

> This amusement may be made more surprising, hy
putting the key into the snuff box of one of the company,
which you may do by asking him for a pinch of his smuff,
dnd at the same time conceal the key, which must be
very small, among the suuff; and when the person, who
is fo open the box, asks for the key, you tell him that
one of the company has it in his snuft box. This part of
the amusement may likewise be performed by means of a

confederate.
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To make Pictures of Birds with their natural
‘Feathers.

F1RsT take thin board or panael, of deal or wainscot,
well ‘seasoned that it may not shrink ; then paste white
paper smoothly on it, and let it dry; if the colpur of
the wood shew through, paste a second paper over
it.  When the paper is dry, get ready any bird that you
would represeat, and draw the outline as exact as you 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 body to be covered with
its own natural feathers. In the space you harve left for
the body, you lay on very thick gum water, letting each
coat dry before you lay on another, and so continuing
till the gum is #s thick as a shilling. Then take the
feathers off the bird ; and, as you proceed, draw a camels’-
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
fiat. The most ready way to perform the operation, is
to provide yourself with a pair of steel pliars to take ap
and lay ou the feathers with. You should prepare some
emall leaden weights to lay on the feuthers, that they
may more readily adhere 10, and lay flat on, the gum.
The part where the eye is, must be supplied by a small
piece of paper, coloured and shaped like one, or you may,
probably, be able to get a glass bead that will answer the
purffose better. In order that the feathers may lay
smooth and regular, when the whole is perfectly dry, lay
a book, or a flat hoard, with a weight on it.

The Art of Brouzirg,

BRONZING is that process by which figures of plaster-
of-paris, wood, &c. are made to have the appearance of
copper or brass  The method is as follows:

Dissolve copper filings in agna-fortis. When the copper
bas inpreguated the acid, pour off the solution, and put

N
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into it some pieces of irom, or iron filings. The effect of
this will be to sink the powder to the bottom of the acid.
Pour off the liquid, and wash the powder in successive

' quantities of fresh water. When the powder is dry, it is
to be rubhed on the figure with a soft cloth, or piece of
leather ; but observe, that previons to the application
of the bronze powder, a dark blackish sort of green is
first to be laid on the figure; aund if you wish the powder
to adhere stronger, mix it with gum water, lay it on like
paint with a camels’-hair brush, or previously trace the
parts to be bronzed with gold size, and when nearly dry,
rub the powder over it.

Method of taking the Impression of Butterflies on
Paper.

CL1P the wings off the butterfly, lay them on clean,
in the form of a butterfly when flying. Spread some
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 your finger,

or the smooth handle of a knife. The bodies are to be
drawn in the space which you leave between the wings,

L ——

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 you please; but cast it warm into your
mould, which you previously oil over. Leave the figure
iu the mould till dry, and you will find, on taking it out,
that it bears a very strong resemblance to ivory.

To soften Horn..

To one pound of wood ashes, add two pounds of quick
lime ; pat them into a quart of water. Let the whole
boil till reduced to one-third. Then dip a feather in, and
if, on drawing it out, the plume should come off, it is a
proof that it is boiled enough ; if not, let it boil a little
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Jonger. When itis scttled, filter it off, and in the liquor
thus straiued, put in shavings of horn. Let them soak
for three days; and, first anointing your hands with oil,
work the horn into a mass, snd print or monld it inte
any shape you please. -

—

To make Moulds of Horn.

I you wish to take the impression of any coin, medal,
&c. previously anoint it with oil; then lay the horn
shavings over it in its softened state. When dry, the
impression will be sunk into the horn ; and this will serve
as a mould to re-produce, either by plaister-of-paris,
putty aud glue, or isinglass and ground egg-shells, the
exact resemblance of the coin or medal.

ST

To extract the Silver oud of & Ring, that is thick
gilded, so that the Gold may remain entire.

TAKE a silver ring that is thick gilded. Make a little
hole tarough the gold into the silver; then put the ring
into aqua-fortis, in a warm place: it will disgolye the
silver, and the gold will remain whole.

To soften Iron or Steel,

ErrHER of the following simple metheds will make
irgn or steel as soft as lead : . '

“1.%Anoiant it all over with tallow 5 temper it ina gentle
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 the iron or steel is red hot, strew hellebore
on it. .

8. Quench the iron or steel in the juice or water of
common beans. .

g——
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To ‘take a Plaster-of-Paris Cast from a Person's

Face.

' "THE person must lie on his back, and his hair be tied
bebind. Into each nostril put a conical piece of paper,
open at each end to allow of brcathing. 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 FIREWORKS.

To make Touch-paper.

. D1s8oLVE in some spirits of wine or vinegar, a little
saitpetre; then take some purple or blue paper, wet it
with the above liquor, and when dry it will be fit for use.
When you paste this paper on any of your works, take
care that the paste does not touch that part which is to
barn. ‘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 puste on these slips,
leave a little above the. mouth of the case not paatcd;
then prime the case with meal powder,(see p. 128) and
twist the paper.to a point. .

" To make Crackers.

- . CUT some stout cartridge paper into pieces three inches

and a half broad, and one foot long ; one edge of each-of
these pieces fold down lengthwise about three quartersof
an inch broad ; thean fold the double edge down a quarter
of an inch, and turn the single edge back half over the
double fold; open it, and lay all along the channel,
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which is formed by the foldings of the paper, svme mea}
powder; then fold it over and over till all the paper is
doubled up, rubbing it down eyery turn; this heing done,
heod it backwards and forwards, two inches and a balf,
or thereabouts, at 3 time, as often as the paper will aﬂoy;
hold all -these folds fl3t and glose, and with a small
pinching cord, give one twrn round the middle of the
cracker, and pinch it close; bind it with packthread,
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; bitif they are made very
long before they are pinched, you must have a piece of
wood with a groove in it, deep enough to let in haif the
sracker; this will hold it straight while it is pinehing, -

To make Squibs and Serpents.

FIRST make the cases, of about six inches in length,
by rolling slips of stout cartridge paper three times round
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 gunpowder halt
a pound, charcoal one ounce, brimstone une ounce, and
steel-filings half an ounce, (or in like proportion), grind
them with a mullar, or pound them in a mortar. Yow
cases being dry and ready, first put a thimble-full of yous
powder, and ram it hard down with ajraler; then fill
the case to the top with the gforesaid mixture, ramming
it hard down jn the course of filling two or three times
when this is done, pojnt i# with touch-paper, vhjcg
should be pasted on that part which touches the case,
vtherwise it is liable to drop off. '

e canp—
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: 77T T Of Saltpetre.
. SALTPETRE being the principal ingredient in fireworks,
aund & volatile body, by r of its aq and aérial

‘parts, is easily ravified by fire; but not so soon when
foul and gross, as when pufified from its crude and earthy
parts, which greatly retard: its velocity : therefore, when
any quantity of fireworks is intended to be made, it
‘would be necessary first to exainine the galtpetre; for if
it be not well cleansed from ail impurities, and of a good
sort, yoir works will not have thelv proper effect.

To pulverize Saltpetre.

.. TAKE a. copper kettle the bottom being spherical,
and put into it fourtéen pounds of vefined 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 con-
stantly stirring it with two- large spatulas, till all the
water exhales; and 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 will prevent the uitre from sticking to
_the kettle. When you bave pulverized a quantity of
saltpetre, be careful to keep it in a dry place.

Of Sulphur, or Brimstone.

SULPNUR is by nature the food of fire, and one of the
_principal ingredients in gunpowder, and almost in all
_compositions of fireworks; therefore, great care ought to
be tuken of its being good, and brought to the highest
perfection. Now, to know when the sulphur is good, you
*are to observe that it be of a high yeilow, and if, when
beld in one’s hand, it crackles and bounces, it is a sign
that it is fresh and good ; but as the method of reducing
brimstone to a powdes is very troublesome to do, it is
better to buy the flour ready-made, which is dore in large
quantities, and in great perfection; but when a great
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quantity of fireworks is to be made, it is best to use
thé lump brumtone ground in the same manner as gun-
powder.

To preﬁare Charcoal for Fireworks.

CHARCOAL is a preservative, by which the saltpetre
and brimstone are made into gunpowder, by preventing the
sulphur from suffocating the strong and windy exhalation
of the nitre. There are several sorts of wood maile use
of for this purpose; some prefer hazel, ‘others willow,
and others alder. The method of burning the wood is
this: cut it in pieces about one or two feet long, then slit
each piece in four parts; scale off the bark and hard
knots, and dry them in the sun, or in an oven; then
make in the earth a square hole, and line it with bm‘l\s,
in which lay the wood crossing one another, and set it on
fire ; when thoroughly lighted, and in a ﬂame, cover the
hole with boards, and ﬂmg earth over them close, to
prevent the air from getting in, yet so as not to fall amoag
the charcoal ; and when it has lain thus for twenty-four
‘hours, take out the coals and lay thiem in a dry place for
use. It is to be obrerved that charcoal for fireworks
must always be soft and well burnt, which may be bonght

ready done.
s

Of Gunpowder, &e.

GUNPOWDER heing a principal ingredient in fireworks,
it will not be improper to give a short definition of its
strange explosive force, and cause of action, which, ac-
cording to Dr. Shaw’s opiniun of the chicmical cause of
the exploswc force of gunpowder, is as follows: ¢ Each
grain of gunpowder consisting of a certain propertion of
sulphur, nitre, znd cogl, the coal presently takes fire,
upon coutact of the smallest spark; at which time both .
the sulphur and the nitre immediately melt, and by means
of the coal interposed between them, bursts into flame;
which spreading from grain to grain, propagates the same
effect almost instantaneously, whence the whole mass
of powder comes to be fired 5-aud ay witre contains a large
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proportion both of air and-water, which are now violently
rarified by the heat, a kiud of fiery explosive blast is
thus produced, wherein the uitre , by its aq

and aérial parts, to act as bellows to the other inflamma-
Lle bodies, (sulphur and coal) to blow them into a flame,
and carry off their whole substance in smoke and va-’
pour,”

-

How to meal Gunpowder, Brimstone, and Charcoal.

THERE have been many methods used to griud these
ingredients to a powder for fireworks, such as large mor-
tars and pesties made of ebouy, and other hard woods;
but none of these methods have proved so effectual and
speedy as the last invention, that of the mealing table.
‘This table is made of elm, with a rim round its edge,

- four or five inches high; and at the narrow 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 conveniently can, with a copper shovel,
you may sweep all clean out at the slider. When yon
are guing to meal a quantity of powder, observe not to
put too much on the table at ouce; but when ycu have
put in a good proportion, take a muller and rub it there-
with till all the graius are broke ; then searce it in a lawn
sieve, that has a receiver and top to it; and that which

- does not pass through the sieve, return again to the table

-

and grind it more, till you have brought it all fine enough
10 go through the sieve. Brimstone and charcoal are
ground in the same manuer as guupowder, only the
muller must be made of ebony, for these ingredients
being harder thau powder, would stick in the grain of ,
the elm, and be very difficult to grind ; and as the brim-
stoue 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 clean and well
‘ﬂ)und. .
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of such Ingredients as show themselves in S’pﬁrks
. when rammed into choaked Cases.

TaE set colours of fire produced by sparks are divided
into fdur sorts, viz. the black, white, grey, and red; the
black charges are composed of two ingredients, which are
meal powder and charcoal ; the white of three, viz, salt-
petre, sulphur, and charcoal ; the grey of four, 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
compound and brilliant charges ; the compound charge
being made of many jngredients, such as meal powder,
saltpetre, brimstoue, 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 diseretion. ‘The bril-
liant fires are composed of meal powder, saltpetre, brim-
stone, and steel-dust ; or with mieal powder and steel-
filings only. o

Of the Method of mixing Compositions.

THE performance of the principal part of-fireworks
depends much on the compusitions being well mixed;
therefore great care ought to be taken.in this part of the
work, particularly in -the composition for sky-rockets.
When you have four or five pounds of ingredients to
mix, whieh is a sufficient quantity at a time (for a Jarger
proportion will not do so well,) first put the different in-
gredients together, then work them about with your
hands, till you think they are pretty well incorporated; -
after which put them into a lawu sieve with a receiver and
top to it; and if, after it is sifted, any shonld remaiu that
will not pass througii the sieve, grind it again till fing
enough; aud if it be twice sifted it will not'be amiss;
but the compositions for wheels and common works are
not 8o material, nor need be so fine. Butin all fixed
works, from which the fireis to play reguhr, the ingre-
dients mast be very fine, and great care taken in mixing
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them well together: and observe, that, in all composi-
tions wherein ave steel or iron filings, the hauds must
not touch ; nor will any works, which have iron or steel
in their charge, keep long in damp weather, without
being properly prepared, according to the directions given
iu the following article :

It may sometimes happen, that fireworks may be
required to be kept a long time, or sent abroad; neither
of which could be done with brilliant fires, if made with
filings unprepared ; for this veason, that the saltpetre
being of a damp nature, it causes the iron to rust, the
natural consequence of which is, that when the works
are fired, there will appear but very few brilliaut sparks,
but instead of them a number of red and drossy sparks ;
and besides, the charge will be s0 much weakened, that
if this should happen to wheels, the fire wil} not be strong
enough to force them round; but to prevent such acci-
deuts, prepare your filings after the following manner :—~
Melt in a glazed earthen pan seme brimstong over a slow
fire, and when melted, throw in some filings, which keep
stirviug about till they are covered with brimstone; this
you must do while it is on the fire; then take it off, and
stir it very quick till cold, when you must roll it on a
board with a wooden roller, tifl you have broke it as Gne
as corn powder; after which sift from it as much of the
brimstouc as you can. There is another method of pre-
paring filings, so as to keep two or three mopths in
winter; this may be done by rubbing them between the
strongest sort of brown paper, which has heen previously
moistened with linseed ojl. .

N. B. If the brimstone should take €ire, you may put
it out, by covering the pan elose at top. It is not of
much signification what quantity of brimstone you use,
provided theve is enough to give each graiv of iron a cont ;
but as much as will cover the bottom of a pan of about
one foot diameter, will do for five or six pounds of filings,
Cast-ivon for gerbes will be preserved by the above
wethod. )

r———
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*  Of Water Rockets.

WATER rockets may be made from four ounces to twe
pounds ; bat if larger they are too heavy, so that it will
be difficult to make them keep above water without a
cork-float, which must be tied to the neck of the case,
but the rockets will not dive so well with as without
floats.

Cases for water rockets are made in the same manner
aud proportion as sky rockets, only” a little thicker of
paper ; when you fill these rockets, which are drove solid,
put in first, one ladle-full of slow fire, then two of the
proper charge, and on that one or two ladles of sinking
charge ; then the4® yper charge, with the sinking charge
again, and so on tiltyou bave filled the case within three
diameters ; now drive on the composition vne ladle-full
of ¢lay, through which make a small hole to the charge;
fill the case within haif a diameter, with corn pow-
der, on which turn down twe or three rounds of the
case in the inside ; pinch and tie the end very tight.
Having filled your rockets according to the above direc-
tious, dip their ends in melted resin or sealing-wax, or
else secure them well with grease.  When you fire these
rockets, throw in six or eight at a time; but if you would
have them all sink or swim at the same time, you must
drive them with an equal quantity of composition, and
fire them altqgether,

- Of Water Squibs.

WATER squibs are generally made of one-ounce ser-
pent cases, seven or eight inches long, filled two-thirds
with charge, and the remainder bounced; the common
method of firing them is thus:—Take a water-wheel,
with a tin mortar in its centre, which load with squibs
after the usual method, but the powder in the mortar
must be no more than will just throw the squibs out
easily into the water; you may place the cases on the
wheel, either obliquely or horizontally; and on the top
of the wheel round the mortar, fix six cases of brilliant
fire, perpendicular to the wheel; these cases must be

.
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fired at the beginning of the last case of ‘the wheel, and
the mortar at the conclusion of the same,

y Of Maroons.

ForMERS for maroons, are from three quarters of an
inch to one and a hailf in diameter; cut the paper for
the cases twice the diamcter of the former broad, and
long enough to go three times round; when you have
rolled-a case, paste down the edge, and tie one cud close;
then with the former drive it down to take away the
wrinkles, - and make it fat at bottem ; then fill the case
with corn-powder one diameter and a quarter high, and
fold down the rest of the case tight qp the powder. The
maroon being thus made, wax somé strong packthread
with shoemakers’ wax, this thread wind up in a ball;
unwind two or thrce yards of it, and, that part which
is near the ball, make fast to a hook ; then take a maroon,
and stand as far from the hook as the packthread will
reach, and wind it leugthwise round the marrou, as close
as you can, till it will hold no more that ‘way; turn
it, and wind the packthread on the short way, then lengtl.-.
wise again, and so on till the paper is all covered ; theu
make fast the end of the packthread, and beat down both
ends of tlie maroon, to bring it into shape. The metl.od
of firing maroous is, by making a hole at one end with an
awl, and putting in a piece of quick-match; then takea
" piece of strong paper,in which wrap up the maroon, with
two leaders, which must be put down to the vent, and
the paper tied tight round them with small twine; these
leaders are bent on each side, and their loose ends tied to
other maronns, and are nailed in the middle to the rail of
the staud. The use of winding the packthread in a ball
is, that.-you -may let it out .as you want it, according to
the quantity the maroon may requiré; and that it may
not be tieil in knots, which would spoil the macoon?’

"Of Shy Rockets.

As the performance of rockets depends much on their
moulds or cases, it is necessary to give A definition of

.
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them, They are gencrally made about six inches long,
and one in diameter. The mould should be of the
stontest cartridge paper, or pastcboard, six times round,
and glued together well. The composition for- filling
them is, mealed powder one pound four ounces, saltpetre
four ounces, and charcoal two ounces. The composition
should be drove in as tight as possible with a rammer
and mallet, the mould being fixed in a frame of ifon or
brass, made on purpose. : =

Of Table Rockets.

TABLE rockets are designed merely to shew the truth
of driving, and the judgment of a fireworkér ; they have
no other effect, when fired, than spinning round in the
same . plate, where they begin, till they are burnt out,
and show nothing more than an herizoital circle of fire.

‘Fhe method of making these sort of rockets is as
follows :—tiave a cone turned ont of hard wood, two
inches and a half.ia diameter, and as much-in leight;
round the base of it'draw a line; on this line fix four
spokes, two inches in length each, so as to stand one op-
posite the other; then fill four nine inch one pound
cases, with any strong comporition, within ‘two inches of
the top, rammed with the grgatest exactness.

Your rockets being filled, fix their open ends on the
short spokes; then in the side of each case bore a hole
near the clay; -all these holes or vents must be made in -
such a manner, that the fire of. each-case may act the
same way ; from these vents carry leaders to the top of
the cone, aud tie them together. When you would fire
the rockets, set them on a smdoth table, and light the
leaders in the middle; all the cases will fire together, ’
and spin on the point of the cone. - :

Note: all the vents in the under side of the cases must
be lighted at once, and the sharp point ef the cone cut”
0ﬁ‘ at uhwh place make it sphenchl




134 ENDLESS AMUSEMENT.

To make Wheels and other Works incombustible.

IT will be necessary, when your works are new, to paiat
them of some dark culour ; therefure, if instead of which,
you make use of the following composition, it will give
them a good colour, and in a great measure prevent their
taking fire so soou as if painted. ‘Take brick-dust, coal
ashes, and iron filings, of each an equal quaatity, and mix
them together with double size made hot. With this
wash over your works, aud when dry, wash them over
again; this will preserve the wood greatly against fire.
‘Let the brick-dust and ashes be beat to a fine powder.

" Of Single Vertical Wheels.

THERE are different sorts of vertical wheels, some
having their fells of a circular farm, others of a hexagon,
octagon, or decagon form, or any number of sides, ac-
cording to the length of the cases you design for the
wheel. Your spokes being fixed in the nave, nail slips of
tin, with their edges turned up, so as to form grooves
for the cases to lie in, from the end of one spoke to
another ; then tie your cases in the grooves, head to tail,

-in the’ same mauner as thost on the horizontal water
wheel, 80 that the cases successively taking fire from each
other, will keep the wheel in an equal rotation. Two

" of these wheels are very often fired together, one on each
side of a building, and both lighted at the same time,
and all the cases filled alike, to make them keep time
together, which they will do if made by the following -
directions :—In all the cases of both wheels, except the
first, on each wheel, drive two or three ladles full of slow
fire in any part of the cases, but be careful to ram the
same quantity in each case; and in the end of the cases
on each wheel, you may ram one ladle full of dead-fire

‘composition, which must be very lightly drove; you may
also make many changes of fire by this method.

Let the hole in the nave of the wheel be lined with
rass, and mude to turn on a smooth iron spindle. On
the end of this spindle let there be a nut, to screw off
and on; when you have put the wheel on the spiadle,
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screw on the nut, which will keep the wheel from flying

off. Let the month of the first case/be a little raised.

V_ertical wheels are made from ten inches to three feet
diameter, aud the size of the cases must differ ac-

cordingly ; four-ounce casen will do for wheels of fourteen '

or sixteen inches diameter, which is the proportion
generally used. The best wood for wheels of all sorts, is
a light and dry beech.

Of Horizontal Wheels.

HoR1ZONTAL wheels are best when their fells arc
made circalar; in the middle of the top of the nave must
be a pintle, turned out of the samne piece as the nave,
two inches long, and equst in diameter to the bore of one
.of the cases of the wheel ; there snust be a hole bored up
the centre of the nave, within half an inch of the top of
the pintle. The wheel being made, ueil ut the end of
each spuke (of which there sheuld be six or eight) a piece
of wood, with a groove cut to receive the case. Fix these
picces in such a mannerthat half the case may incline
upwards, and half downwards; aud thas, when they ave
tied ou, their head und tails may come very near together,
From the tail of one case to the mouth of the other,
earry a leader, which scoure with pasted paper. Besides
these pipes, it will be necessary to put a littie meal
powder inside the pasted pgper, In vrder to blow off the
pipe, that there may be no obstruction to the fire from
the cases. By meaus of tbe pipes the bases will succes.
sively take, aue byrning upwards, the other downwards.
On the pintle fix a case of the same sort as those on the
wheel ; this case must be fired by a leader from the mouth
of the last case on the wheel, which case must play
downwards, lustead of a common gase in the middle,

‘

you may put a case of Chinese fire (see p. 137) large enongh

16 burni as loug as two op three of the cases on she whee}.

Horizontal wheels are often fired two st a time, and
wmude fo keep time like vertical wheels, only they ure
made without any slow or. dead fire. - Ten aor twelve
mcl;: will be enough fur the diaweter of qbeels\wjth 8i%
spukes,
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Of the vertical Scrole Wheel.

. Traxs wheel may be be made of any diameter, but nrust
be constructed thus :—Have a block of .a moderate size,
into which fix four flat spokes, and on them fix a flat
circular fell of wood. Rouad the front of. this feH place
port-fires ; then, on the front ofthe spokes form a scrole,
either with a hoop or strong iron wire; on this scrole tie
cases of brilliant 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 whetber the
illuminations on the fell begin with the scrole or not, is
immaterial.. . e e .

A slow Fire for Wﬁeel:

Must be composed of snltpetuc, faur ounces ; “brim-
stone, two ounces, and meal powder, one ounce znd a

. . - . . R

A dead Fire for WTzeeI:.

" SALTPETRE,.one ounce and a qusrter, brimstone, &
qnarter of an'ounce; lapm—calumnaru, a quarter of an
qunce ; and. auwnony, two drachms.. X

S AMlhmee.

* MFEAL powder, six pounds; saltpetre, half a pound;
bfxmstont, two ounces ; and steel- dust twelve ouuces.

For a Blue Flame.

MeaL powder, saltpetre, and sulphur vivam ; the sul-
phur must be the chief part. Or, meal powder, saltpetie,
brimstone,. spirit of . wine, and oil of #pike; but let the
powder be the prmclpal po.rt. -

O———
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Py

Of Port or Wild Fires.

SaLTPETRE, One pound two ounces; meal powder,
one pound and a half ; and brimstone, ten ounces. This
cplmposition must be woistened with one gill of linseed
eil.

Chinese Mothed of embellishing Fireworks with
Flouers, §c. -

Tue only ingredient necessary to produce these flowers
{s cast-jron reduced to sand, which is done by heating
smull pieces of old cast-iren in a forge, aund then throe-
ing them into water, where they are left to coo). Thus
calcined, the rust falls off in scales, and they are easily
reduced into'sand, The anvil and hammer used for this
purpose must also be of cast-iron, because steel flats the
grains of sand. It is uecessary that the angles of those
grains should be sharp, as the angles form the flowers;
and according as this sand has passcd through sierces
more or less fine, the flowers are either larger or swmaller.

If the plant which is intended to be represented, has
3 greater or less quantity of flowers, the sand is in pro-
portion incressed or diminished ; and the quality of more
or less coarse is used in renpect of the size of the natural
flowers. A yellow, red, or white colour is giveu to the
fire of those flowers, in imitation of the colour of the
flowers of the plant which they represent; and great
variety may be introduced by varying the doses of the
composition, and changing the quantity and quality of
the sand,

The cartouches of these sort of squibs ought te be

" proportioned to the sand. If the cartouch is of too great
or 100 small a diameter, cither the sand will net melt,
or it will melt before it goes out of the cartouch. Find
sand requires only a moderate fire; but coarse, one that
iv violent. ~ A cartouch with an opening of two or three
lines diameter, is sufficient for the finest sand; for the
sand of the second order, four or five lines; for that of
the third order, six or seven lines ; for that of the fourth
order, nine or ten lines ; for thut of the fifth order ome

' os

'

N T e L
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fnch ; and lastly for the coarsest sand, pne iich and a .
half. . : '
The cartouches of the Chinese squibs, except those
of the crackers, are made of a thin paste-board,. com-
sed only of two.leaves of coarse.paper.. The paste-
board for the cartouches of the rockets that are fired off
before the emperor, is composed of three leaves of paper
made of hemp. .Tdg prevent accidents of fire, and to
keep the cartouches from bursting; in diluting the paster
for them, to one pound of flour- they throw in a good
handful of sea salt ; and ‘before laying on the fire the
flour diluted with salt, they steep some ¢lay.: to the  con-
sistence of thin mud. When the paste is made and taken
‘off the fire, they mix it with nearly as much steeped
clay as there is paste, which consequently must make the
paste very thin. The-whole is well mixed together,
being stivved with a stick; the clay keeps the pasteboard
from catching fire easily, .and is therefore less subject-to
Jburst ; the salt causes the fire -that may have caught the
pasteboard te be soon extinguished. - . |
--The saltpetre, which is an ingredient in; the composi-
tion, of the fAowers, ought to be well purified. -All-the
materials, except the iran sand, must De sifted throagh
-a fine silk searce; and they are: mixed up with only as
‘much of the strongest brandy -ae may be thought sufli-
cient to make themn graoulate. If there be too much
brandy, it will cause the flowers to fail. The sand is-first
-moistened, and afterwards mixed with the sulphur; then
the saltpetre is added, the charcoal, and the other mate-
‘rials that are sometimes ingredients.for diversifying the
colours of the fire. i . S
The cartouches are ebarged as those of rockets. The
match is placed kalf out of the cartoneh ; and this balf,
.« for greater security against fire, is wrapt up in a bit of
4, ., paper that reaches beyond it, but is twisted only aboat
" the match where it enters the squib.
- To contain those squibs when they arc fired off, it .is
sufficient to put them between two bricks laid flat It
“would be advisable to raise them a little, especially wheu
the compositivn has uot much force, that the flowers may
all appear before the saud falls to the ground.
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The materials for forming raisins, or bunches of
grapes, in the Chinese fireworks, is nothing else than
sulphur reduced to au impalpable powder, of which a
paste of a prctty hard consistence is made with that of
flour. With this paste they garmish letters made of
strong iron wire, that the matter may the more easily
hold, which will remain on fire as loug as oue pleases,
i proportion to the quantity of matter employed therein.
That all may take fire at the same time, a match is ap-
plied about the figures; aud besides the matches, the
whole is wrapped up in paper, which, on catching fire,
commaunicates it in an istant everywhere.

g

The Manner of preparing \lmrm'ng Letters and
Names for Hiuminations.

ORDER a joiner to cut capital letters of what length
aud breadth you please, abuut two feet long, and three
or four inches wide, and an inch and a half thick. Hol-
Jow out of the body of the letters a groove, a quarter of
an inch decp, reserving for the edges of the letters a
qoarter or half an inch of wood. If you design to have
the letters burn with a blue fire, make wicks of cotton
or flax, according to the bigness and depth of the
grooves in the letters; draw them leisurely tbrough
melted brimsteone, and place them in the grooves; brush
them over with brandy ; strew them with meal powder,
andagain with brandy, and thindissolved guin tragacauth;
and on that strew meal powder again: when dry, diive
small tacks all round the edges of the grooves, and twist
amall wire to thuse tacks, that it may cross the letters,
and keep the colton or flax close thercin; theun lay over
it brandy paste; strew over that mcal powder, and at
last glue a single paper over it. ) :

If you wou!d have the letters burn white, dissolve six
pounds of saltpetre, snd add to it a little corn powder:
in thatdip your wicks of cotton or flax.

There is another method for burning letters without
«roves,which is done by boring small holes in the lotters,
of about am ioch distance oue from the other; the dia-

~ e S SRR
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meter of these holes must nat be above the eighth of an
inch; and into them put glue cases, rammed with lmrning
charges. These letters do not burn 8o long as the others,
- except the charges are very long.
" Another method is used, by getting the letters formed
by a smith, of coarse wire, about a quarter of an inch
thick. This done, get some cotton spun into match
thread, but not much twisted. To two yards of this,
take one pound of brimsione, six of saltpetre,
and two ounces of antimony. Melt these ingredients in
a kettle, first, the brimstone by itself, and then the rest
altogether, When melted, put in the match thread,
and stir it about, till it has drawn in all the matter.
Then take it out and strew it over with meal powder;
det it dry, and wind it about the wire letters; fastem
these upon a board that has been well laid over with a
*»reservative to keep it from firing. When you have
ighted eue letter, the rest of the letters will imwediately
take fire, - :
—eret i —— e

T'0 make Water boil by Cold, and cease to boil by Heat.

Havr fill a Florence flask with water, place it over a
lamp furnace*, and let it boil briskly for a few minates;
then cork the mouth of the flask as cxpeditiously s
possible, and tie a slip of moist bladder uver the cork,
to exclude the air. The water, on being now removed
from the lamp, will kecp boiling, aud when the ebullition
ceases, the boiling may be renewed, by wrapping round
the empty, or upper part of the flask, a cloth wetted
with cold water, or by gradually pouring cold water upoa
the flask; but if hot water be applied to the flask, the
boiling instautly ceases. 1n this manner the ebnliition
may be renewed, and again made to cease, alternately,
by the mere application of hot and cold water.

* The lamp-furnace, and every other requisite for performing
chemical experiments on a small scale, may be had of My. Accnu,
Overative Chemist, Compton-Sireet, Soho, fiom whose inte.esiing
work wany of the foliowing experiinents are exuncteds

~
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T cause Bubbles of Gas to issue from Water, which
take five with a brilliant Flame. -

_PuT a piece of phosphuret of lime, of the size of a
pea, iuto a wine glass, half filled with water: the phos-
phuret will fall to pieces, and bubbles of gas rise up to
the surface of the water, which take fire with a brilliant
flame and snapping noise, when they come into contact
with the air; each bubble of gas, as it explodes, if the
air be calm, is succeded by a hori al ring of d
white smoke, which mounts up to the ceiling with an
vodulatory molion, and gradually enlarges in diameter as
it ascends.

The residue of the phosphuret of lime, when taken
eut of the water, and suffered to dry, inflames, by pour-
ing on it a little muriatic acid. ~

The bottle containing the phosphuret of lime, should
pever be left open, for the contact of air soon renders it
unfit for use. . - '

. [0 SN W e

Two Ligquids, which united together, melt Gold, but
neither possessing this quality in a separate state.

PouRr half an ounce {about a tea-spoonful) of common
nitric acid into a wine-glass, and double that quautity
of muriatic acid into another glass, and then put a gold
leaf into each of the glasses, The goid leaf will remain
unaltered; but if the contents of the two glasses be
mixed, a chemical ‘action instantly ensues, the mixed

-acid gradually acquires an orange colour, a ofblititude of
very winute air bubbles is speedily disengaged, and the
gold leaves become dissolved.

Precipitation of Metallic Gold upon Charceal.

PREPARE a solution of muriate of gold, as described
o the preceding experiment, by adding gold leaves to
pitro-wariatic acid, till the acid refuses to dissolve any
more. Then dilute the solution with five or six times its
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bulk of water, and having put inte it'a long-slip of fresh
burnt charcoal, expose the whole to the direct light of
the sun, or to a very gentle heat. The gold will be
sevived, aad appear upon the charcoal in a hiilliang |
wetallic state, exhibiting beautiful spaugles of metallic
gold. )

To set & combustible Body on Fire, by the Contact of
. " Water.

FILL a saucer with water, and let fal into it a piece
of potassium, of the Size-of a pepper-corn, which is about
two grains. The potassium will instantly burst inte a
flame, with a slight explosion, and burn vividly on the
surface of the water, darting at the same time from one
side of the wessel to the other, with great violence, in
the form of a beautiful red-hot fire baH.

If a piece of potassium be placed on ice, it instantly
takes fire with a bright flame, and melts a deep hole into
the ice, .

o freeze Water in the midst of Summer, without the
: application of Ice.

TAKE eleven drachms of muriate of ajomogia, teu of
mitrate of potash, and sixteen of sulphate of soda: reduce
“each of these saits, separately, to a fine powder, and mix
them gradually in a glass, with five ounces of water,
{the capagity of the vessel should be just large enough
to hold the materials,) the result will be, that as the
salts dissvlve, cold will be produced, and a theruo-
meter immersed in the mixture will sink, at, or below
freezing.. A little wauter, about half an ounce, in a
test-tube, when immersegl in the mixture during its solu-
tion, becomes frozen in about ten minutes.

‘The salts employed in this experiment, may be reco-
wyered from ¢he solution, if the suiphate of soda be
emitted, by evaporating the water, to serve again any
n',umbe‘r of times, Five parts of muriste f ammonia,
e of nitre, and eight of sulphate of sods, mined with
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sixteen of water, at the usnal temperature, sink the ther-
moweter, from 50 deg. to about 10 deg. )
The salts, to produce the follest freezing effect, should
be recently chrystallized in fine powder, and contain
as ‘much water of chrystailization as possible, but they
should not be damp.

Heatand Cold produeed by the same Body, at the same
Time, and at the same Temperature.

ARRANGE three basons, and put into the fisst, water
of a temperature of about 33 deg. Fabrenbeit; fill the
second bason with water heated to about 50 deg. Fah-
renheit ; and the third with water heated to about 100
deg. Fahrenheit. Fmmerse the right hand into the
water of the temperature of 100 deg. Falirenheit, and the
left into the water of the temperature of 33 deg. Faliren-
heit ; let them remain for a minute, and them suddenly .
plunge both hands into the water of the intermediate
temperature of 50 deg. Falwenheit ; the right hand will
feel cold, and the lett hand warin; and thus different
sensations are produccd by the same body, at the same
time, and at the same tcmperature. /

Ottt

To distinguish Fron from Steel.

To distingnish iron from steef by a chemical process,
take nitric acid, dilute it with so much water, that it
will only feebly act upon the biade of a common table
knife. If adrop of this acid thus much diluted, be put
upon steel, and allowed to remein on it for a few mioutes, -
and then washed off with water, it leaves a black spot.
But if a drop of the same acid be put upon iron, the spot
will not be black, but of a whitish grey colour,

‘To detect Alkalies. -

THE best test for this purpose is paper stained a pale
yellow with tincture of turmeric. First dip a piece of
this papcr into common water, its yellow colour will
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remain unaltered, then add a grain of potash, or soda,
either in a pure state, or in the state of a carbonate, to
‘a wine-glass half full of common water, and immerse into
the sulution the same piece of paper, it will instantly
acquire a brown colour. Or hold a piece of turmeric
paper, slightly wetted with water, over the open mouth
of a bottle containing liquid ammonia. The yellow
colour of: the paper will become changed to browns; re-
-move the paper, and hold it vear the fire, the browa
colour will vanish, and its original vellow will re-appear,
because the ammonia becomes volatilized.

To detect Acids,

THE most convenient test for detecting minute por-
tions of acids, is litnius paper, which becomes changed
to red, its colour being bive. Immerse a slip of this
paper into any sort of wine, cider, ale, porter, or any
other fermented liquor, its natural blue colour will he-
come changed to red, because all vinous fluids, evea the
mildest, contain a’ free acid, some more, others less.
The vedness occasion~d by vinous liquors on litmus
paper, is owing to the preseuce of tartaric, malic, or
acetic acid.

Paper stained with the juice of the wiolet flower,
or the scrapings of purple radishies, answers the same
purpose.

The colour of litmus paper ought to be a pale, not 2
dark violet blue. This paper, when long kept expused
10 the contact of air and light, loses its colour, and thes
becomes unfit for use. It should therefore be preserved
in opaque stopped bottles, or placed between the leaves
of a book, ) . .

To detect C’opper.

THE best test for detecting minute portious of copper,
is li?\'nid ammonia ; its effect will become obvious from
the following cxperiment. . :
Add a grain or two of sulphate of copper to half 2
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wine-glass full of water, no change will take place; but
if a little liquid ammonia be added, the mixture assues
a tine sapplire blue colour, and thus indicates the pre-
sence of copper. . P
The presence of copper when contained in pickles, to
which a beautiful green colour has been given, according
to the directions of the most popular homocidial cookery
books, by boiling them with half-pence, or allowing
them to stand for twenty four hours in copper or brass
pans, may thus be detected: ‘It is only necessary to
mince the suspected pickles, and to pour liquid ammo-
nin, diluted with an equal bulk of water over them, in
a stopped phial; if the pickles contain the minutcst
quantity of copper, the- ia will assume a b.uue
colour, :

.

To detect Iron.

THE principal test for detecting minute portions of
iron, is tincture of galls. It produces with this mctal, a
violet, or black precipitate, whether the iron be held in
sointion by carbonic acid, or by any other acid. 1f the
iron be dissulved in carbouic acid, as is often the case in
wineral waters, the solution after having been coucen-
trated by boiling, is no longer tinged of a violet, or black
colour ; but if it be held in solution by any fixed acid,
the test still continucs to produce a black precipitate.
When the quantity of iron is exceedingly small, as is in
seneral the case in chalybeate waters, tincture of galls

ocs not actually produce a sensible precipitute, but only
a slight purple tinge, A neat way of applyiug this test
in cases where the quantjty of iron is very small, consists
in suspending a slice of the gall rut, by a silken string
in the water to be examined. The tollowing experiments
will shew these faets. . :

1. Impreguate a quantity of distilled water with car- -
bonic acid gas, shake it up for a few miuctes with a
small quantity of iron filings, let the mixture stand for
about twenty-four hours, and then decart aud filter it.
Take a wine-glass half full of this chalybeate water, and
add to it a few drops of tinctare of galls. The mixture

P
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will assumse a violet colour, and a black precipitate will
become deposited, composed of gallic acid, tan, and oxide
of iron.

2. Take another portion of the same chalybeate water,
concentrate it by boiling to about one half of its bulk,
and when it is become cold, filter it; a brown precipitate
(carbonate of iron) will fall down. The remaining clear
fluid will no longer be altered by tincture of galls, which
shews that the iron was combined with an excess of
carbonic acid, which held it dissoived in the water,

3. Add to two or three ounces of distilled water, five
or six drops of sulphuric dcid, together with a small
quantity of iron filings, shake the mixture for a few
minutes, and let it stand till it is become perfectly clear,
:r it way be filtered after having stood eight or ten

ours.

4. To one half of this clear solution of iron, add a few
drops of tincture of galls, a violet colour, which speedily
darkens, will immediately appear. Boil the other haif
of the fluid till it is concentrated to about one half of its
original bulk; a brown powder will separate from the
solution during the process. When this fluid is cold,
filter it, and examine it again by adding to it a few drops .
of tinctare of yalls, which will ‘still occasion a violet or
black colour, because the iron is combined with a mine-
ral acid. A minute quantity of sulphate of iron, dissolved
in distilled water, will give the same results,

Prussiate of potash is also an useful test for detecting
iron; it produces with this meta] a blue precipitate,
provided the iron exists in a state of high oxidisement.
The following experiments will shew the effect of this
test.

. 1. To three or four ounces of distilted water impreg-*
nated with carbonic acid gas, or common Seltzer water,

add a few iron filings, or iron wire, and let it stand in a

corked phial for three or four days, occasionally shaking

the mixture, and then filter the solution, which will be

an artificial chalybeate aérated water. To one half of it

add a grain or two of prassiate of potash; the liquid will

become blue, and some time after a blue precipitate

will be deposited. -
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2. Evaporate the other half of the chalybeate aérated
water, obtained as above stated, fo vne half of its bulk, a
brown powder, or sub-carbonate of iron will fall down,
When the water has become cold, filter it, and assay it
again with prussiate of potash, which will now produce
no effect; because the excess of carbouic acid, which
held the iron iu solution, is volatilized, and the iron thus
reduced to a sub-carbouate of iron, is no longer soluble in
the water.

3. Shake two or three ounces of distilled water, with
thirty or forty grains of iron fiilings, and five or six drops
of suiphuric acid, for a few minutes; let the mixture
stapd for g day or two, and decant or filter it, (or dissolve
a few graius of sulphate of iron in half a wine-glass full
of distilled water:) to one half of this clear solution, add
a few drops of a solution of prussiate of potash, and «
blue precipitate will be formed, -

4. If the other half of the fluid be evaporated a little,

and the same test be added to it, a blue precipitate will .

nevertheless be produced; because the irvon js held in
solution by mineral or fixed acid, which cannot be vola.
tilized by heat,

5. Put into one wine-glass half filled with distilled -

water, a few grains of prussiate of potash, and iuto
another glass, containing a like quantity of distilled water,
dissulve a8 grain of green sulphate of irou; pour the
solutions together when the salts are dissolved, and an
olive-green precipitate will be produced, which will
speedily acquire a blue colguy, )

Fo detect Lead.

SULPHATE of soda, ‘or sulphate of potash, may be
smployed for detecting the presence of lead, by virtue of
one af the constituent parts of this salt, namely, the
sulphuric acid, combinipg with the oxije of lead, and
forming with a white precipitate, (sulphate of lcad)
which is inkuluble iy water, and in liguid ammonia, bat
solnble in dilute unitiic acid, when assisted by hieat; apd
which becomes bluckened by water impregnated with
sulpliuretted hydrogén gas. These characters are suffi-
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cient to distingnish it at once, from other precipitates,
obtained by means of this test, and with which it might
be confounded.  Dr. T. Thomson considers this test
“ as the most unequivoral re-agent of lead which we
possess ;” for, by means of it, he was enabled to detect in
in water the one-millionth part of its weight of lead. ~

Let fall into a wine-glass half full of distilled water, a
drop of super-acetate of lead, and add to the mixtuve a
few drops of a solution of pure sulphate of soda, or sul-
phate of potash, a dense white precipitate will fall down,
which is sulphate of lead. Decant the super-natant fluid,
pour upon the precipitate dilute uitric acid, and apply a
gentle heat. The precipitate will again become re-
dissolved.  If water impregnated with sulphuretted
hydrogen he added to- it, it will become instantly
blackened.

\

To detect Arsenie.

The presence of arsenic may be detected by sub-
nitrate of silver. We are indebted for this test to Mr.
Hume, The following experiment will illustrate its
efiect.

. Put two or three grains of arsenious acid, (white
arsenic) and eight ounces of distilled water, into aFlorence
flask ; heat the mixture over a lamp till the solution
boils, and then add to it a graiu or two of sub-carbonate
of potash or of sods. Pour a few table spoons full of the °
solution into a wine glass, and present to the mere sur-
face of the liquid a stick of dry sub-nitrate of silver, or
lunar caustic. A ycllow precipitate will instantly appear,
which will proceed from the point of contact of the sub-
nitrate with the fluid, and settle towards the bottom
of the glass as a flocculent and copions precipitate.
Dr, Marcet has lately pointed out the following modifi-
cation of this test. ' .

Let the fluid suspected to contain arsenic .be filtered,
aud suffer the end of a glass rod, wetted with liquid
ammonia, to be brought into contact with it, aud let the
end of a glass rod be also wetted with the solutien of
nitrate of silver, be immersed in the mixture, a yellow
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precipitate will appear at the peinfof contact, and will
gradually fall down to the hottum. As this precipitate
is soluble in ammonia, the greatest care is necessary not
to add an excess of that alkali, .

The objection arising from the action of muriatic acid
upon this test, is easily obviated ; for if a little muviatic
acid be dropped into the fluid suspected to contain
arsenic, and the nitrate of silver be very cautiously added,
till the precipitate ceases, the mwriatic acid will be re-
moved, aud the arsenic remain in solution, and the
addition of liquid ammonia will produce the yellow preci-
pitate in its characteristic form.

Vivid Combustion of Three Metals, when brought in
_ contact with each other. .

MIxX a grain or two of potassium, with the like quan-
tity of sodium, by rubbing them together with the
point of a knife, The mixture will take place quietly ;
but if the alloy of these two bodies be brought iunto
contact with a globule of quicksilver, the compound,
when agitated, instantly buists into a flame, and burns
vividly.

’

The Bulk of two Liquids, when mixed, is less than
the Sum of the two Bulls taken separately before
their Mixture.

Pur into a glass globe, of the size of an orauge, fur-
nished with a long varrow neck, (a bolt-head,) as much
water as will half fill it; and pour upon the water highly
rectified alcohol, nearly up to the top of the neck of
the globe. It is essential tbat the alcohol be poured
very carefully upon the water, without shaking the
globe. When this has been done, the stratam of the
alcohol will be seen floating upon the water unmixed.

_(The water may be coloured with a little red ink, to

. render it more distinct) Then mark on the neck or

tube of the instrument, the exact height to which the

alcohol reaches ; and baving closed the open end of the
| 2]
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tube with the finger, shake the instrument for a few mi-
nutes, tp cause the two fluids to mix. The globe will
become sensibly warm to the hand durmz the union of
the two liquids; and when it has again acquired its
original temperature, the level to which the liquor rises
will now be found much lower than before the mixture,

To freeze Quicksilver.

Ir merely the congelation of mercury is wanted to be
* exhibited in a miniature process, the readiest way is to
throw a little of the metal loose into a rather large mass
of a freezing mixture, composed of snow and muriate of
lime, where it will congeal in a few minutes; but where
‘this experiment is performed in a room, with-a namber
of persons standing round, the natural temperature will
always be so much _raised, ’that the operator can hardly
depend on success, wtthout previously cooling, separately,
the muriate of lime and snow, by a separate mixture of
the same materials. It is also of great importance, that
the snow should remain without doors till the momecat
that it is wanted, and the whoie of the muriate shoutd
be kept cold, by immersing in snow or iced water the
vessel that contains it, or better in a freezing mixture.
Great caution should be used in touching frozen mer-
cury. It gives an immediate sensation like @ wound
from a rough edged instrument, or as if the finger was
squcezed in a vice, and the mere sensation can hardly be
daetmgu!shed from the burn of a red-hot iron. The part
in contact immediately becomnces quite white and numb,
‘and there is no doubt, that if it were to remain a very
. little time in contact with the frozen metal, a gangrene
would come on. It is removed by mbbmw the part a
~ little time with snew.

- The Well of Fire.

ADD gradnally one ounce, by measure, (”f sulphurie
acid, to five or six ounces of water, contained in an
earthenware bason ; and add to it also, gradually, about
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three-quarters of an ounce of granulated zinc. A rapid
produétion of hydrogen gas wiil instantly take place.
Then add, from time to time, a few pieces of phosphorns
of the size of a pea, A multitude of gas bublsles will be
produced, which take fire on the surface of the efferves-
cent liquid ; the whole surface of  the liquid will become
luminous, aud fire-balls, with jets of fire, will dart from
the buttom through the fluid with great rapidity, and a
hissing noise. .

. Violet-coloured Gas.

PeT three or four grains of iodine into a small test-
tube, and seal the other extremity of the tube hermeti-
cally. If the tube be gentiy warmed by holding it over
a candle, the iodine becomes converted into a beautiful
violet-coloured gas, or vapour, which condenses again
into minute brilliant metallic chrystals of a bluish black
colour when the tube is suffered to grow cold ; and this
-experiment may be repeated with the same tube for any
number of times, .

*
‘

To produce a Carymine-red Flame.

The flame of spirit of wine may be coloured by the
addition of various bodies which the spirit holds in
solution, or which are mixed with it. And although
the real causes which modify the colours of burning
bodics are not yet sufficiently known, the phenomena
are in themselves sufficiently striking to deserve to
be stated. The flame of alcohol is tinged red in the
following manner: Put iuto a small iron ladle one part
of muriate of strontia, and pour over it three or four of
alcohol, then set it on fire with a candle, or a piece of
burning paper, it will burn with a bright carmine.red
flame, especially if the mixture be heated by holding the
ladle over the flame of a candle or lamp, to cause the
alcohol to boil rapidly. :

The muriate of strontia left behind as residue, aftes
being again thoroughly diied, may be used for the samg

R USRS
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purpose repeatedly. Thigis acquired by dissolving native
carbonate of strentia in muriatic acid, evaporating the
solution, and suffering it to crystallize.

T produce an Orangg-coloured Flame.

PuT muriate of lime, deprived of its water of crystal-
‘lization, into au iron ladle, cever it with spirit of wine,
and cause it to burn in the maunner stated. Mouriate of
lime is made by dissolving common marble in muriatic
acid, and evaporating the solution to pexrfect dryness.

To produce an Emerald-Green Flame.

CAvUSE alcohol to burn in a ladle upon nitrate of
copper, which is prepared by dissolving copper clippings
or filings in a sufficient quantity of nitric acid, of a mo-
derate strength; when no further effervescence. ensues,
boil the acid gently upon the copper, until a pellicle
appears; decant the solntion, evaporate it slowly, and
when a very strong pellicle is formed, suffer it to crystal-
lize. The salt is of a fine blue colour.

To produce a Yellow Flame.

THIS may be effected by most of the muriates, as
common salt, or by nitre. When these salts are added
in the proportion of tbree parts of common salt, or
nitre, to one of alcohol, the flame produced is a2 dune
yellow. ‘ )

To change a Blue Colour, Red, Green, Crimson, or
‘ Purple.

PuT two or three table-spoonfuls of tincture of cab-
bage, which is of a dark blue colour, into one tall ale-
glass, .and pour half the mixture into another glass. 1f
a drop of sulphuric acid be added to one of the glasses,
the blue will become changed to a lively crimson, and
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by adding to the other glass a drop of liquid ammonia,
or a solution of potash, soda, barytes, or strontia, the
blue will be changed to a bright green ; and if you care-
fully let fall, down the inner sides of the glass, into the
green fluid, a single drop of sulphuric acid, crimson will
‘appeur in the bottom of the glass, purple in the middle,
and green at the top; and by adding a few drops of
liquid ammonia, or any other alkali, to the crimson
fluid, the colours will present themselves in an inverted
order.

N. B.—Tincture of cabbage is obtained by cutting fresh
leaves of the red cabbage into small pieces, and pouring
over it boiling-hot distilled water. Let it soak a few
hours ; decant the clear fluid, mix it with one-eighth of
its bulk of spirit of wine, and it is fit for use.

To change « Blue Fluid Red, by the Air vespired
' : Jrom the Lungs.

. ADD to two tea-spoonfuls of water (in a wine-glass), a

sufficient quantity of tincture of cabbage to tinge it very
slightly blae, and blow through the coloured water the
breath from the lungs, by means of a quill or tobacco-
pipe dipped into the fluid, The bubbles of the air,
expired whilst passing through the water, will speedily
produce the reddening effect, because the air respired
from the lungs contains carbonic acid.

To render a Green Fluid Blue, by the Air respired
Jrom the Lungs.,

LET a few tea spoonfuls of tincture of cabbage beren-
dered very slightly green, by adding to it a very minute
portion of liquid ammonia, or any other alkali, and blow
through it the air respired from the lungs, as directed
in the preceding experiment. The green tincture will
be rendered blue again, because the carbonic acid gas,
.expired with the breath, neutralizes the effect of the
alkali. And if you continue to pass air from the lungs,
to act upon the blue tincture, it becomes reddened by

.

Mo Y T
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virtpe of the excess, or gncoinbiped carbonic acid, which
_it then contaips,

Two transparent Liquids, when mized, form an
. gpaque and almost solid Mass.

INTO a wine-glass pour a few tea-spoonfuls of a cou-
centrated solution of silicited potash, and add to it gra-
dually, and drop by drop, sulphuric acid.. If these two
liquids be stirred together with a glass rod, they become
coanverted into an opague, white, and almost solid mass.

Silicited potash is made as follows :—Procure copunon
gun-flints, expose themp ip a crucible to a red heat, and.
then plunge them into cold water; by this treatment
they become brittle, and easily reduejble to powder:
Mix them, when pulverized, with three times their
weight of sub-carbonate of petash, and let the mixture
be fused in a dull red heat, in a common crucible, which
maust be only half filled. As soon as the matter enters
into fysion, it puffs up considerably, and continues to
swell till the alkali has dissolved the silex. The cruci-
ble must be kept uncovered as long as the effervescence
lasts; put when it is over, cover the crugible; and avg-
iment the heat till the whole fuses quietly; theu pour
the contents out on a dryiron plate or stone ; the matter,
4s it cools, becomes hard, and assumes the appearance of
glass. This substance, when pulverized and dissolved,
by pouring water over it, becomes silicited potash,

To cquge an Invisible Writing to appear in Silver
Characters.

*  WRITE on paper with a dilute solution of super-acetate
of lead of commerce, the writing will be perfectly invisi-
ble. To make the characters legible, hold the paper,

“whilst the letters are stil]l wet, over a saucer, coutaining
water impregnated with sulplhuretied hydrogen gas;
the characters then assumje a brilljant metallic and i~
descent colour, :

p———
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, Fire produced without Air.

Taxe three parts, by weight, of flowers of sulphur,
and eight parts of copper filings; mix them intimately
together, and put the mixture into a large test tube, or
small glass matrass; I the tube be now held over the
flame of the lamp furnace, the mass begins to swell, and
a small ignited spark becomes visible at the bottom,
which rapidly increases in size; and lastly, the whole
mass glows and exhibits @ briliiant combustion.

To shew that Water is contained in the Air of the
Atmosphere during the driest Weather.

TAKE a tea-spoonfu! of dry muwriate of lime, or acetate
of potashy or sub.carbonste of potash, spread it ins -
saucer or other vessel, and suffer it to be exposed to the
open air for a few days. The dry salt'\will thus be ren-
dered completely liquid, by the watery vapour which
always exists in the atmosphere.

Chemical Effect of the Air respired from the Lungs.

Havr fill a wine-glass with freshkprepared lime-water,
or barytic water, and breathe air from the lungs into
the fuid for a few minutes, by means of a tobacco-pipe,
or glass tube. The lime-water will speedily become
turbid, aod a white precipitate fall to the bottom of the
glass, -

Singular Combustion of Tin-foil by Chemical Action.

ON a piece of tin-foil, of twice or three times the size
of this leaf of paper, previously spread out smoothly,
place a tea-spoonful, or quarter of an cunce, of nitrate of
copper; moisten the nitrate by sprinkling over it so
mach water, aud no more, as will just make it into a
liquid paste, and then cover it with a few filaments of
tow, (this, however, is not absolutely necessary). Then
feld up the foil as quickly as pussible round the moist-
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ened nitrate of copper, and press down the edges and
corpers of the parcel to exclude the air. In a few mi-
nutes it Lecomes heated, a portion of the dissolved
nitrate begius to ooze through, and a copious stream of
nitrous gas forces its way out at different openings,
attended with sparks of ignited tin, and small jets of
fire. The success of the experiment is much assisted by
sprinkling the mass with a little water, if the action be
feeble at the moment the gas appeais to rush out,

Easy Method of Gilding Steel.

Tnl&melhod of covering steel with gold, depends on
the faft, that the sulphuric ether be mingled with a
_solution of wuriate of gold, the ether reduces the gold
to the metallic state, and keeps it for some time in solu-
tion, whilst the muriatic acid is separated, forming-a
distinct fluid almost wholly deprived of its gold. 1If into
" the ether, thus charged with gold, a piece of highly
polished steel be immersed, the ether speedily evapo-
rates, and leaves a coat of gold upon the steel. By
applying a fine brush, or pen, all kinds of figures may be
dilincated ou highly polished steel instruments, such as
on the best kindsof: razors, scissars, pen-kuives, &c, It
is of advantage to wash or immerse the steel, the mo-
ment it has been gilt, into water. The adhesion of the
gold is considerably improved by the application of the
burnisher. . . .

To silver Copper or Brass.

FIRST clean the article intended to be silvered by
means of a little dilute nitric acid, or by scouring it with
a mixture of common salt and alum. When is is per-
fectly bright, moisten a little.of the powder, known in
commerce by the name of silvering powder, with water,
and rub it for sume time on the perfectly clean surface of
copper or brass, which will become covered with a coat

- of metallic silver. It may afterwards be polished with
- soft-leather. . ) L )

-
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Fulminating Quicksilver. _
‘Tris powder, which is less dangerous than any of the
before-numed fulminating compounds, is remarkable for
the extreme force of detonation which it possesses when
exploded by various methods. When struck on an anvil
with a bammer, it explodes with a stunning, disagreeable
report ; and with such force, as to indent both the bam.
mer and the anvil. Four or six grains are as much as
ought to be used for such experiment. It may be purs
chased ofthe chemists.

" Metallic Crystalization.

MeLT a ladle-full of bismuth, and allow it to cool
slowly and quietly, till a thin crust has formed en the
surface ; and, then, by means of a puinted iron, make
two small opposite apertures through thé ‘crust, and
quickly pour out by one the fluid portion; as carefully,
and with as little motion of the mass as possible, whilst
the air enters by the othér aperture; there will appear,
on removing the uppet crust by means of a chisely
when the vessel has become cold, a cup.shaped cencae
vity, studded with very brilliant crystals, and more op
less regular, according to the magnitude of the quantity
of mass employed, the .tranquillity and slowness with
which it has cooled, and the dexterity with which the
fluid portion, at the moment before it commenced to
solidity, was decanted from the crystalized part. The
same etfect will be produced by fusing the substasice in a
crucible which bas a hole in its bottom, lightly closed
by an iron rod or stopper, which is to be drawn out when
the mass begins to congéal ; by this means, the superior
portion, which is fluid, is made to ran off, and a cake
studded over with crystal is obtained.

v
Easy Method of breaking Glass in any tequired -
Direction.
DiIP a piece of worsted thread into spirit of Yurpén-
time; wrap it round the glaes in the direction that you
(]

’

. e
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require it to be broken, and then set fire to the thread ;
or, apply a red hot wire, a quarter of an inch thick,
round the glass, and if it does not immediately erack,
throw cold water on it, whilst the wire remains hot.

By these means, glass that is broken may often be.
fashioned and rendered useful for a variety of chemical:
purposes.

To make Geld Powder for gilding Silver, without

Heat. )

Dip linen rags into a concentrated solution of muriate
of gold ; suffer the rags to dry, and thea set them on
fire. The gold with which they were impregnated,
becomes thus reduced to the metallie state, and mixes
with the charcoal of the rags. To use this powder,
(which therefore consists of finely divided metallic - gold
and charcoal), take a soft sound cork, moisten it with a
little water, and dip it into the powder, to cause part of it
to adhere to the cork, and then rub-it forcibly, by means
of the cork, on the surface of the silver, which should be
perfectly cleanr and polished. The silver will become
covered with an extremely thin coating of metallic gold,
the colour and brilliancy of which may be heightened by
barnishing..

-

To boil Water over the Surface.of Ice. .

INTO a cylindrical glass tube, eight or ten inclies long,
and half an inch in diameter, pour water sufficient to
occupy. half an inch of it, or more : freeze the water into
a solid mass of ice, by surrounding it with a freezing
mixture. Then fill the tube with cold water, within
one inch of the top, and surround the lower part, which
contains the ice, with flannel redoubled around it This
being done, hold the tube, inclined at an angle of aboat
45 deg. gver the flame of a spirit-lamp*; so that the
portion of the water, in the upper part of the tube only,

P 2 :
N N 0

* See Note, p. 140
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wny: be hemted, taking care to-hold the tube in the hand
by that part of it which is wrapped in flannel. When
the surface of the'water boils, the heat may gradually be
applied, neaver and uearer, towards the lower part of the
tube ; and thus the water may be made to boil violently
within half an inch-of the- sarface of the ice, without
meliing any notable portion of it.- i

If we reverse the-experiment, by applying heat to the
bottom part ef the tube filled with water, having a piece
of dice floating on its surface, the water will speedily
become hcated, and the ice melt in a very short time.

Metallic Chamelion.

Pur into a wine-glass a few grains of alkalized oxide
of manganese, and put a like quantity into auother glass.
If cold water is now poured into the oue glass, a green
solution will be obtained, which very rapidly changes to
purple, and gradually becomes red; and if the other
glass be filled with warm water, a violet-coloured solu-
tion is produced, which quickly changes to crimson.
The intensity of the changes of colour is influenced by
the quantity of oxide added to the water, When about
ten grains of it are put into half a pint of cold water,
the soluation is of a beautiful green colour, and changes
in a few seconds to a deep purple, which last'y becomes
red ; and if, upon a like quantity of it, four ounces of
water be poured, the solution is of a deep green colour

. and on addiug to it more water, it acquires a rose-red
colour; and in a few hours it again becomes colourless,
suffering a yellowish precipitate to subside. A few
drops of nitric acid, added ejther to the green or to the
purple solution, changes it instantly to a vivid red,

To engrave on Glass.

TAKE a piece of plate or common window-glass,
clean it well from grease, and cover ene side of it all over
either with hard engravers' varnish, called etching
ground, or with bees-wax. When the coating is dry,
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trace ot upon jt, by means of a needle, or other sharp-
pointed tool, as in common etching, the design intended
to be eugraven, taking care that every stroke or line be
carried clean and smooth through the coat of varnish to
the surface of the glass, so that the light may be seen
wherever the varnish is cut through.

Having done this, take one part of powdered flour
spar, put it into 8 leaden basin, add to it two parts of
sulphuric acid, and lay the glass with the engraved side
downwards, on.the basin, and place the vessel on the
lamp furnace, (see p. 140), for a few minutes, or so long
only, till white fumes are disengaged abundaotly from
the mixture; then withdraw the basin, and suffer the
glass to be corroded by the action of the white fumes or
fluoric acid gas, which will be acermplished in eight or
ten minutes. The varnish or wax may be rcmoved by a
little qil of turpentine, .

g y———

To render the Surface of Water luménous.

WET a lump of fine loaf sugar with phosphorized
ether, and throw it into a basin of water ; the surface of
the water will become luminous jn the dark, and, by
gently blowing upon it, phosphorescent undulations will
be formed, which illumingte the aiy above the fuid to a
considerable distance,

In winter it will be neceasary to render the water

blood-waym, 1f the phosphorized ether be applied to
the hand, or other warm otjects (which may be done
:‘vi,t: safety), it renders them phosphorescent in the
ark.

N.B.—Phosphorized ether is ﬁrephred by suffering
sulphuric ether to stand, for some weeks, aver a consi-
derable quantity of phosphorus in a well-stopped phial.

Influence of Colour in absorbing and reflecting Heat.

" OX a winter’s day, when the ground is covered with
enow, take four pieces of woollen cloth, of equal dimen-
sions, byt of different colowrs, viz. black, blue, brown, angd
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white; and lay them, at the same time, on the surface
of the snow, in the immediate neighbourhood of each
other, where the sun’s rays can fall upon them: iu a few
hours they will be found to have sunk into the snow to
various depths.

Sl a——

To .cause Drops of Water to roll over Paper without
-breaking.

BUB over the surface of a sheet of writing paper a
small quantity of the dust of lycopodium, or puff-ball,
and then let water fall ou it in small quantities. The
whter will instantly form itself into distinct drops,
which touch the lycopodinm in a few points only, and
roll over the paper with uncommon rapidity, without
breaking. That the drops do touch the lycoprdium
merely in a few poiats is obvious, from the copious re-
flection of white light from their under surface.

To cause Drops of one Fluid to roll over the Smfacq
of another without breaking.

TAKE a glass tube, about half an inch or more in the
bore, and three or four inches loug, furnished with a
baH of about one inch in"diameter, and drawn out at one
extremity into a fine capillary point ; suck up into it, by
means of the mouth, a quantity of spirit of wine, a little
varmed, §0 as to ﬁll the ball, and t{’en suffer the spirit
tofallin a fine stream from the capillary opening of the
tube, at a height of ten or twelve inches, upon spirit of
wine, hkewwe warmed, and t dina 'y OF
other shallow yessel. The drops which fall from thc
tube will roll over the surface of the spirit in the saucer

in all disections, for several seconds. .

=

Mutual Apprmh and Recemon qf Glau Bubblec
JSloating in Water. ~ - .
UPOV the greater or less strength of cohesion, which
the particles of a fluid have among themselves, i oppo-’
Q2
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sition to their cobesion with any solid body, depends the
concave or convex surface of the fluid in a vessel, its
flowing or not flowing. down the side of it, on being
poured out, when quite filled, and its brim not tuvned
downwards; and that of glass bubbles, or cork balls,
swimming apon a fluid, and being seemingly either
repelled from or drawn towards the edge of the vessel.
Heuce, if we merely fill a goblet, or basin, with water,
the surface of the water wil% be eeen below the brim, and
represents a curve; but if the vessel be filled up to the
brim, the water tuen is paralle] to the horizon, and may
be heaped near the edge abave the brim, if it be dry, and
not turned dowawards; and it is then convex from the
brim to the centre. In the first case, if a hollow glass
buhble, or cork ball, he suffered ta float upon the water,
it will move towards the brim, unless placed exactly in
the centre. Aud in the secand case, a glass bubble, or a
cork ball, will move away from the brim, and float
towards the centre. And, in both cases, if two glass
bubbles be placed near the middle of the water, they
will move towards each other, and at last rush together ;
the water becoming concave or couvex, and the bubbles
moving in all these cases to the sides on which the attrac-
tion of the water is greatest.

Twisting of Ropes and raising of heavy Burdens by
capillary Attraction. .

IF we suspend endicularly a rope ten or twelve
feet long, andp:nﬂixmts lower exytremil_g a heavy weight,
to stretch it as much as possible, the rope, when wetted,
will be shortened, and if its length be such only as to
allow the weight to touch the ground, the weight will
be raised from the ground when the rope is wetted with
water. .

To illustrate this, we quote the following anecdote,
respecting the famous obelisk erected by Pope Sixtos V.
before St. Pcter's, at Rome :—The chevalier Fontana,
who had uundertaken to raise this menument, was, it is
#8id, on the point of failing in his operation, just when
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the column ‘was about to be placed on its pedestal. It
was suspended in the open air; and, as the ropes
had stretclhied a little, the base of the obelisk could not
reach the summit of the pedestal, a man cried out,
¥ Wet the ropes.” This advice was followed, and the
columu, as if of itself, gradually rose to the required
}leight, 10 be placed upright on the pedestal prepared
or it.

——————

To cause Needles to float upon Water.

PLACE carefully a fine, clean, and perfectly dry
sewing needle, horizoutally upon water, it will swim,
although the specific gravity of the needle is consider-
ably greater than that of water.

———

Silver Tree upon Glass or Slate.

SPREAD on a plate of glass, or smoath slate, a few
drops of nitrate of silver, previously dilutrd with double
its quantity of soft water; place at the bottom of it, flat
upon the glass, and in contact with the fluid, a copper
or ziuc wire, bent to any figure, and let the whole re-
main undisturbed in an horizontal position. In a few.
hours a brilliant crystallization - of metallic silver will
make its appearance round the wire upon the glass, and
this arrangement of crystals will extend gradually till
the whole quantity of fluid has been acted on by the
wire, : ' .

Twe highl(iuvolati]e and odorous Bodies become
’ titute of Smell by Mixture.

Pour into & wine-glass a tea-spoonfal of liquid am-
monia, which possesses a highly pungent smell, and add
to it gradually mauriatic acid, which is also very odorous;
these two bodies instaritly lose their odour, and form g
fluid void of smell, viz. muriate of ammonia,

—
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Crystallization effected by Sublimation. -+

PUT a tea-spoonful or two of benzoic acid inte a Flo-
rence flask, and apply agentle heat to the bottom of it, by.
means of the lamp-furnace. The benzoic acid will be
volatilized in the form of white vapours, which agaia
condcense within the upper part of the flask in a crystal-
tine form, : .

—
Two invisible Fluids, when brought neay each other,
produce a dense White Cloud.

Wer the inner surface of one large rummer-glass, or
wide-mouth receiver, with muriatie acid; and prepare,
by means of a feather, in a like manper, a second vessel,
with liquid ammonia. 1If both these glasses be kept at a
distance from each other, they will appear empty,
though in reality they contain, the one muriatic acid
wapour, and the other ammonia. But if they be placed
close to each other, or if the mouth of the one be placed
invertedly upon the other, they will both become filled
with dense white vapours, which roll over each other for
some time, like a clond, and at last hecome condensed
into a slight crystalline crust on the inner side of the
glasses. .

To set Oil of Turpentine on Fire by a cold Fluid.

PoUR into a tea-cup two or three téa-spoons full of oil
of turpentine, and add to it, not gradually, but at once,
double that quantity of fuming nitrous acid, previvusly
niingled with about one-fourth part of sulphuric acid:
the moment the acid comes in contact with the oil of
turpentine, a hissing noise takes place, and an instanta-
neous inflammation foliows, attended with a .prodigious
volume of black smoke. o

In performing this experiment, the phial, containing
the nitrous acid, should be fastened at the end of a long
stick, that the operator may be at thie distance of two or
three feet when the oil takes fire, for part of the mixture
may spirt eut of the vessel. .
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_ T'wo cold Liquids, when mixed, become boiling-hot.

PuT into a thin phial two parts, (by measure), of
salplwric acid, and add to it one part of water: on agita-
ting or stirripg them together, the mixture instautly
becomes bot, and acquires a temperature above that of
boiling water, :

- Instantaneous Crystalization.

MARKE a concentrated solution of sulphate of soda, or
Glauber’s salt, by adding portions of it gradually to
water kept boiling, till this fluid dissolves no more, (an
ouuce and a half of boiling water will dissolve about two
ounces of salt): having dose this, pour the sulution,
whilst beiliag-hot, into common medicine phials, pre-
viously warmed, and immediately cork them, or tie slips
of wetted bladder over the orifice of the phials, to ex-
clude the access of air from the solution. This being
done, set the phials by in a quiet place, without shaking.
The solution will cool to the temperature of the air, and
remain perfectly fluid; but the moment the cork has
been drawn, and atmospheric air becomes admitted, it
will begin to crystalize on its upper surface in fine satin-
like crystals, which shoot downwards in a few seconds,
like a deuse white cloud, and so much heat becomes
evolved, ar to make the phial very sensibly warm to the
hands. When the crystalization is accomplished, the
whole mass is usually so completely solidified, that, on
inverting the vessgl, not a drop of it falls out,

Pyrophorus,

THE name of pyrophorus is given to a powder which
takes fire spontancously on exposure to the air. Ifg
little of this preparation be poured out ou any flat sur-
face, it presently diffuses an - odour of sulphuretted
hydrogen gas, and in a few seconds it becomes red-bet,
and burus with a Jambent bluish flame, leaving a small
quantity of white ashes. : :



166 ENDLESS AMUSEMENT.

Preparation of Pyrophorus,—Take equal parts of pow- |1

dered alum and coaise brown sugar, mix them together,
and heat the mass over a common fire, in an iron ladle
or shovel, By the fivst impression of the heat, both the

alam and sugar melt, and mix intimately with each -

other; after a little time, when most of the water is
evaporated, the residue begins to foam and swell consi-
derably, and to give out a puhgent empyreumatic acid:
it must now be stirred constantly with an iron spatula,
taking care to detach it from the ladle in proportion as
it dries, and 1o heat every part as uniformly as possiblc:
when the last remains of clamminess are destroyed, and
the spungy black matter that is left is quite friable, it

mnst be transferred, while hot, into a mortar, and

hastily reduced to a somewhat coarse powder. As soon
as it is pulverized, let the mixture be introduced into a
green gluss phial of the capacity of about six ounces,
(previously luted oa the inside by rinsing it out with a
weuk solution of borax, thickened with pipe-clay to the
consistence of cream), and then set it-up to the neck in
a crucible filled with sand, its mouth being loosely
stopped with a piece of charcoal; or a glass tube luted
into the neck. Then place the crucible in a fur-
Mace, or in an open fire, and raise the heat gradually to
a2 moderate redness. At first a dense white vapour

will issue from the phial, for nearly a quarter of an

hour, and will then be succeeded by inflammable gas,
burning with a light blue flame : as sooun as this makes
its appearance, keep up the heat at an uniform tempera-
ture for about twenty minutes longer: then remove the
crucible from the fire, and let the mouth of the phial be
closed with a plug of elay, till the phial can be safcly
handled : the pyropborue must he hastily poured into a
warm and perfectly dry ground-stoppered phial. in which
it may he kept without injury for any length of time,
provided the access of air be earefully avoided.

Another excellent method of preparing pyrophorus
is the following: Mix together three parts of alum aud
one of Bour, and heat the mixture to dryness in an iron
pot, as described in the preceding paragraph : the black
calcined mass thus produced, is.to ke put into ouuce

- -
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" phials-of green glass, coated without and within with
» clay.  The phials thus charged are to be lightly stopped
» with balls of tempered clay, and then set up to their
, neckx in sand in an iron pot; charcoal powder is next
- to be strewed on to the depth of half an iuch, over
» which is to be placed an earthen cuver, luted to the pot.
. The whole apparatus is now to be placed in a furnace,
: and kept at a red heat for about an hour aud a half: at .
; the expiration of this period, being taken out of the
« furnace, and coofed quickly, it is to be unpacked, and
« the phials containing the pyrophorus are to be placed
. with their mouths inverted in mercury, in which situa-
1 tion the pyrophorus may be kept for many years without
. injury. ] C
i Sometimes, either fromn a defect in the preparation, ov
¢ from the air not having been entirely excluded from the
, phial in which it is coutained, the pyrophorus, when.
g roured out, undergoes no sensible change; when this
i happens, however, the-combustion may often be brought
; about by breathing on the powder, and thus supplying
it with the moisture which seems to be the primary
, sgent in this phenumenon: Pyrophorus, when made
. according to the last-mentioned manner, is so very in-
; flammable, as to take fire as it is falling from the mouth
. ©of the phiak

© A Poewder whieh takes Fire when rubbed in
- Morsar.,

" Teo six grains of ehlorate of posash, (byperoxymuriate
i of potash), reduced to a fine powder, add three of finely
¢ pulverized charcoal; wmingle them together, by the
i gentlest possible friction, en a piece of paper. If to this
! mixture two grains of selphur be added, the whole, when
forcibly rubbed with a pestle in a mostar, infames with &
+ rapid flash, like fired gunpowder.
The hand should be covered with a glove or handker-
chief in performing this experimens,

]
1
J —— a—
t
t
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To kindle Spirits of Wine without Fire.

PoOUR five or six drachms of spirit of wine into 4 tea.
cup, and add (o it ten or fificen graing of chlorate of
potash. If to this mixture about six drachms, by mea-
sure, of splphuric acid be added, it befina to boil, a
multitude of small five-balls, of a vivid blue colour, dart
out of the fluid, and the whole bursts into flame. .

e,

A Powder, which produces successive Reports by
i Friction.

TAKE three grains of chlordte of patash, rab them to an
impalpuble powder, in a perfectly dry mortar, and mingle
them intimately, and with as little friction as possible,
with two grains of sulphur. Having done this, ccllect the
mixture into one place in the mortar, and press the pestle
down upon it forcibly, directing the pressure from the
upright sides of the mortar towards the middle of it,
to crush the powder suddenly. If this be dexterously
done, a loud detonation will ensue, with a vivid flash.
1f the pressure of the pestle be diminished, so as to pro-
duce a mere forcibly rotatory friction, several successive
explosions take place, like the loud cracks of a whip,
attended with purple flashes of fire, '

If the wixture, after having been wrapped in a piece of
tin-foil, be struck with a heavy hammer on au anvil,
it inflames with an explosion like the veport of a pistol;
and if the quantity of sulphur be diminished to one grain,
:ilae successive reports, by friction, ave more easily pro-

uced. o -

: In performing this experiment, the above stated quan-
tity of materials is all that can be operated on with safety,
or at least without risk of splittiug the mortar; and it
is more pradent to divide even that quantity of mixture,
when made, into two or three parts, to be operated on
separately. Nor is it altogether safe to keep the mix-
ture in any quantity ready-made,-as aspontaneous explo-
sion of it has happened by slight agitation.

—————

- ; .
R N
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Detonation of Phosphorus;

TAKE two grains of chlorate of potash; reduce it to
pawder, and bring it together to one place; at the bottom
of the mortar; if a piece of phosphorus, of double the
size of a large pin’s head, (or two graius), be placed
upon it, and the phosphorus be rubbed with the pestie
stroogly on the salt, a violent explosion instantly may be
produced, with a flash of fire. A similar detonation takes
place with the same substances, by wrapping the mate-
rials ia tin-foil, and giving it a smart blow with a heavy
bammer on an anvil, . .

This experiment requires caution; the explosion of
the phosphorus is so extremely violent and instantaneous,
as to prevent the experiment from being made, at least
with safety, with more than a few grains of the articles ;
for small particles of burning phoephores are frequently
projected with violence to a distance, which renders the
experiment always hazardous. It is best to wrap up the
plusphorus and chlorate of potash in a piece of tin-fuil,
and to cause the explosion to be effected by percussion,
as stated, taking care to guard the hands with gloves, aird
the face with a mask. .

T'wo solid metallic Alloys, which melt, when rubbed
. . . together.

MAKE an amalgam of bismuth, and an amalgam of
lead, rub them together in a mortar, they will form a
compound which is nearly as liquid as mercury.

A - Metal which ;nélts in boiling Water.

MELT four parts, by weight, of bismuth, two and a
half of lead, aud one and a half of tin, together, in aniron
ladle, over the fire to form one mass. If a piece of this
metal be put into water, it melts when the water begins
to boil, and remains mélted as long as the water is kept
boiling. A spoon, formed of this alloy, when used for

R
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stirring water while briskly boiling, melts in the hand of
the operator. =~ - . .

A Powder ‘that bursts into @« Flame when toyched
o with an Acid.

TAKR five grains of chlorate of potash, reduce it to
powder, aud mingle it, by triture, in a mortar, with seven
grains .of lamp sugar. [fon this mixture a drop or two of
sulphuric acid be suffered to fall, or if it be merely
touched with the eud of a gtass rod, moistened with the
acid, it takes fire, and burns rapidly.

 Sudden Transition of & Liquidinto Gas,

.. PuT intoa glass globe, with a long slender neck, three
or four tea-spoonfuls of. sulphuric ether, and il up the
empty part of the vessel with cold water; then close the

- orifice of the slender neck of the globe with the fiuger,
and invert it perpendicularly, or with the closed end

- downwards, into a basin of water, and withdraw the
finger. The ether will thus be made to rise through the
water into the globe, and swim-on the surface. If hot
water be now poured gradually upon the globe, the ether
will become converted into an invisible acriform-like fluid,
the expaunsive force of which expels the water out of the
globe, and occupies its place ;. and if a little cold water
be poured on it, a sudden condensation of the etherised
gas or vapour takes place, and the water rushes rapidly
into the vessel, and completely fills it, as at first.

This alternate conversion of ether into a gas-like
substance, and its gubsequent condensatiom, may be
effected at pleasure, with the same coutents of the
globe, provided core be taken that the ether is net
driven out of the vessel, which may easily be guarded
against by not suffering the whole of the water ta be
expelled,

——

- —— L e g 4
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To produce Streams of vivid Green Fire under Wates.

PUT into an ‘ale-glass two ounces of water, and add
first a piece or two of phosphorue, about the size of a
pea, and thea thirty or forty grains of chlorate of potash.
This being done, pour upon the mass, by means of a
tube or funnel, with a long veck, reaching to the bottom
of the glass, five or six drachms, by measure, of sulphu.
ric utd‘ As soon as the acid comes into contact with
the materials, flashes of fire begin to dart from under
the surface of the fisid. When this takes place, drop
into the mixture a few lumps (not powder) of phosphuret
of lime, equal, in size, to a large pea.. This will instantly
illuminate the bottom of the vessel, and cause a stream
of fire of an emerald-green colGur, to pass through the
flvid. By a fresh addition of the same materials, the
action may be kept up when it begins to subside.

Precipitation of Cnpperlfn a crystalline and mctallic
‘orm. i

SUFFER a piece of phosphorus to remain immersed
for about twelve hours in a solution of sulphate of
copper, which will cause it to become enveloped in a
coat of extremely brilliant and crystalline metallic copper,
jmpervious to air, - .

Precipitation of Silver in a crystalline and metallie
. Form.

Ta1s may be effected by suffering phosphurus to be
immersed for a few days in a solution of nitrate of silver,
The whole of the metal will be precipitated on the
phosphiorus in fine deaticulated crystal.

.

Phosphoric Tapers. .

TAKE a glass tube, about folr inches long, and one or
two lines in the bpre, closed at one end : introduce inte
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it a few grains of phosphorus, previously dried on blot-
ting-paper. When this has heen done, put a small
taper, the one extremity of which has besn deprived of
wax, into the tube, taking care that the end of the taper
freed from the wax touches the phosphorus, Then seal
the open end of the tube hermetically, and plange the
other extremity into hot water, which will canse the
phosphorus to melt, and affix itself to the cotton ef the
wax taper. A line may then be drawn, by means of a
diamoud or file, at one end of the tube. To uwse these
tapers, the tube must be brokeu at the marked lime;
aud when the taper is then quickly drawn ont, it tekes
fire and burns rapidly.

To imitate the lumino;cl:) Appearance of the Lumar
' ish. .

INTRODUCE a few pieces of pbo\cphorus, of the size of
| pea, iuto a hollow glass ball, of three or four inches in
diameter; and having heated it to cause the phosphores
to catch fire, keep turning the ball round, till half the
inner surface is covered with phospborus. When the
iuflammution has ceased, there will be left a whitish
ciust or living, which, in a dark place, shines for some
considerable time. Broad spaces will assnme
an obscnre aspect, while circular spots, frequently inter-
spersed, will yet glow with a vivid Justre,

Rotary Mption of Camphor upon Water.

FILL a saucer or broad basin with water, and let fall
wpon it camphor, reduced to the form of coarse sand.
The floating particles will instantly begin to move, and
acquire a progressive rotary motion, which continues
for some minutes, and then gradually subsides.

If the water be touched by any substance which is in
the slightest degree gressy, all the floating particles
briskly dart back, and are, as if by a stroke of magic,.
mnstantly deprived of their motion and vivacity.

S p————.

— e —
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Easy Method of silvering Ivory.

TAKE a slip of polished ivory, immerse it in a dilute
solution of sub-nitrate of silver, and suffer it to be im- .
mersed till the ivory has acquired a bright yellow colour;
then take it out of the solution, and immerse it in a
tumbler of distilled water, and expose it, in the water,
to the direct rays of the sun. After the ivory has been
thus exposed for abont two or three days to the action of
the sun’s light, it appears black; but on rubbing it a
little, the black surface will be changed into a bright
metallic one, resembling a slip of silver,

Although this coating of revived metal is extremely
thin, yet if the ivory be well impregnated with the sub-
nitrate of silver, the solution penetrates to a considerable
depth ; and as fast as the silver wears off from the sur-
face of the ivory, the oxide below it, becoming uncuvered
and exposed to the sun’s rays, a new coating of revived
metal will be formed to replace it, and the surface of the
ivory will not lose its metallic appearance.

A metallic Wire, heated below Redness, becomes tn-
stantly red-hot, by the mere Contact of a Vapour.

TAKE platina wire, of abouat one-sixtieth or one-seven-
tieth of an inch in diameter; coil it up at one end,
and having made the coil of the wire red-liot in a candle,
plunge it, when it has ceased to be red-hot, into the
vapour of sulphuric ether; which may easily be done by
pouring about twenty drops of sulpburic ether into a
wine-glass, and then holding the coil of the wire a little
above the ether in the glass.

The coil of wire, when made to approach the surface
of the ether, will instantly begin to glow again, and
continue to be ignited for rome time; and by sgitating
the glass, to canse the ether to become diffused over the
inner surfice of the wine-glass, the iguition of the wire
will be assisted when it begine to slacken. Instead of
platina wire, a thin slip of platina foil may be used.

When this experiment is made in the dark, a pale

R2
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phosphorescent light is perceived near the wire, which
is mast distinct when the wire ceases to be ignited, and -
a peculiar acrid volatile and acid vapour becomes
evolved, which may be rendered more obvious by bring-
ing near it a glass rod, moistened with wuriatic acid,
The vapour acts strongly on the eyes, and excites tears.
The above experiment may be pleasiugly varied, by en-
twining a coil of platina wire, with a wire of gold.
When the combined wires are heated, and brought iuto
the vapour, or near the surface of the ether, in the wine-
glass, the platina wire continues to glow red-hot ; whilst
the gold wire will be seen dgrk, among the threads of
platina, )

If two coils of platina and steel wires, in contact, huth
previously made hot, be pluuged, when the ignition has
ceased, into the vapours of ether, the steel wire will
begin to glow, while the platina wire is not laminous. Qa
the moment, however, the reverse takes place, and the
platina becomes luminous, whilst the steel wire instantly
ccases to be ignited ; nor does the latter exhibit a phos-

* phorescence when the platina wire glows,

Instead of sulphuric ether, other highly inflamwmable
and volatile liquids may be employed ; thus the vapour
of phosphorized ether, sulphuret of carbon, a solutien
of camphor ‘in alcohol, and oil of wine produce the
same effect,

Electric Precipitation of metallic Gold upon Platina.

PouR into a wine-glass a small quantity of a solation
of the muriate of gold, and immerse into it a slip of
platina : no change will take place ; but if a slip of zine
be added, and made to touch the platina, the zinc will
precipitate the gold in the form of a black powder, and
the plaiina becomes also covered with metallic gold ;
but if the zinc does not touch the platina, the latter will
remain unaltered. '
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Great Inerease of Density by chemical Combination.

CasT two bullets of copper, melt them in a crucible
with two bullets of tin of the same size, and cast out the
melted mass again into the same mould. It will now
form only aboat three: bullets, the united weight of
which will be equal to the weight of the four bullets
before their union, .

e

Phosphoresoence produced by Heat.

. TAKE coarsely pulverized fluor spar, sprinkle it, in
darkness, on the¢ surface of a fire-shovel, heated below-
redness : it will shine with a beautiful phosphorescent
light, and the shovel will appear, for a few seconds, as
if sprinkled over with gems. To exhibit the luminous
property of fluor spar iu the greatest perfection, let some
©il be heated in a Florence flask till it nearly boils, and
drop into it, gradually, pulverized fluor spar; the mo-
meut the latter touches the hot oil, a bright flaxh of
light is emitted, which may be renewed by a fresh
admixture of fluor spar, and by shaking the vessel. The
variety of fluor spar, which is of a purple hlue colour,
and which, when scraped or struck, emits a feetid bitu-
minous odour, is mere phosphorescent by heat than any
ether variety of this mineral,

Gas Lights in Miniature,

To imitate in miniature the production of gas lights,
put eommon coal into the bowl of a tobacco-pipe; cover
the coal closely with clay, made into a stiff lute or paste
with water; and whea the clay is dry, put the bowi of
the pipe into the fire, and heat it gradually. In.a few
minutes a stream of carburetted hydrogen gas will issue
from the end of the tobacco-pipe, accompanied with an
aqueous fluid, and a tenacious oil or tar. The gas may be
set fire to with. a candle, and will burn with a bright
flame. .When no more gas is disengaged, there will be
found, in the bowl of the pipe, the coke or coal deprived
»f its bituminous matter. . )

r—
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Indelible Ink for marking Linen.

DissoLVE two drachms of fused sub-uitrate of silver,
in six drachms of distilied water, and add to the solution
two drachms, by measure, of thick mucilage of gum
arabic. This forms the writing liquor, or markiug ionk.
To use the ink, it is necessary that the linen be impreg-
nated with a mordant, which is prepared in the following
manner : . ‘

Dissolve half an ounce of sub-carbonate of soda of
commerce in four ounces of water, and add to the solu-
tion half an ovuce, by measure, of thick mucilage of
'gnm arabic. This forms the mordant, or preparatory

iquor. :

To use the ink, wet thoroughly the part intended to
be marked with the mordant, dry it near a fire, aud
when pertectly dry, write thereon with the marking iuk,
by means of a clean pen, and let it dry. The letters are
pale at first, but soun become black by exposure to
light, and more speedily if exposed to the direct rays
of the sun. The writing will then be permanently
fixed on the cloth, and resist the action of washing or
bleachiag.

To form a distinct writing upon cloth, it is necessary
to carry all the sirokes of the pen dowawards, and the -
pen should have a short.and stiff nib.

Curious Method of obtaining large and beautiful
artificial Crystals.

DissoLVE the sait to be crystallized in water, for ex-
ample, alum; concentrate the solution slowly by evapo-
ration, to such a degree that it shall crystalize on
cuoling, which may be known by suffering a drop of it
to cool on a plate of glass or other substance. This
being done, put the solution aside, and when perfectly
cold, pour off the liquid portion from the mass of crys-
1als at the bottom, aund put it into a flat-bottomed vessel.
After having steod for some days, solitary crystals: of
alum wifl be formed, This being done, crystals will
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begin to form at some distance from each other, which
gradually iucrease in size; select the most regular of
these, and place them in a flat-bottomied vessel, at
some distance from each other, and pour over them a
quautity of the concentrated liquid ohtained by evapo-
rating @ solution of the alam, till it crystalizes on
cooling.  Alter the position of every crystal once, at
least, every day, with a glass rod, that afl the faces may
be alternately exposed to the action of the liquid: for the
side on whic{ the crystal rests, or is in contact with the
vessel, never receives any increment. The crystals will
thus gradually grew, or increase in size. When they
have grown to such a size, that their form can easily he
distinguished, let the most perfect ones be selected, or
those having the exact shape which you wish to obtain;
and put them separately in a vessel filled with a portion
of the same liquid, and let them be turned in the manner
directed several times a day. By this means they nay
be obtained of almost any size we wish. When the
crystal has continued in the liquid for a certain time, the

uantity of alum, held in solution, becomes so wuch
iminished, that the liquid begins to act upon the crys-
tal, and re-dissolve it. This action is first perceptible on
the angles and edges of the crystal; they become hlunted,
and gradually lose their shape altogether,, Whenever
this begins to be perceived, pour off the liquid, and pour
a portion of new liguid in its place; otherwise the
crystal is infallibly destroyed. - They will grow in length
if they be made to lay upen their sides, and in breadth
when they are placed upon their bases.

To make Gold and Silver Powder for Painting.

TAKE gold leaves, rab them together with a little
elear hooey, into a stiff mass, by means of a slab and
muller, and triturate the mixtare, till the gold is reduced
to the greatest possible fineness. When this has been
effected, put the mass into a bason or glass vessel, and
dilute it with a large quantity of water, in order to suffer
the divided gold to eubside. Pour off the clear water
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when the gold has subsided, and repeat the washing for
several times successively, and then put the gold powder
into a tea-cup or glass vessel, aud pour over it a amall
guantity of pure muriatic acid, and digest the mixture
with a gentle heat for a few minutes; having done tbis,
clear the powder from the adhering acid, by repeated
ablutions of rain water, or hetter with distilled water, and
when the wet powder no longer changes the colour of
{itmns-paper, when laid on it, let it be dried, and pre-
serve it for wse, Adthough this process is very tedious,
and requires much time and labour, the writer of this,
from a vast number of experiments made by the desire
of an antist, is authorised to state, that by the above
process, which has been long known, a product is ob-
sained far superior in colour and fineness, to what can
be prodficed by ather operations, usually stated in books.
Pale gold powder may be. prepared in a similar manner
from gold alloyed with silver; silver powder, from treat-
ing in a similar manner, silver leaf, ,

7o show the Effect of Galvanism, or Voltaic Electri-
. city, upon the Bodics of living Animals.

Tue following experiments, which' are not attended
with any circumstances that can wouud the feelings of
humanity, may be easily made to show the action of
Voltaic electricity, upon the bodies of living animals.

1. Place a living frog upen a plate of zinc, wetted with
water, and paste a slip of tin foil, or-a shilling, alse
wetted with water, upon the back of the frog. If acom-
munication be formed between the zinc and the tin-foil,
by means of a wire, or other piece of metal, the frog will
Le vivlently convulsed, and jump off the plate.

‘2. Take a live flounder, and pwt it on- a pewter plate,
or upon a large piece of zinc, wetted with water, and
place g silver coin, also wetted with water, npon its back;
or place the fish upon its back, and apply the coin to
its cheek or breast, then touch the plate or zine with a
wire, aud apply the oiher extremity of the wire to the
piece of silver, violent contractions will be immediately

’/‘J |
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excited in the fish, which may be renewed at pleasure, by
forming a connexion between the two metals. The ani-
mal, therefore, lies quiet, until 2 communication be made
between the silver and the zinc, by means of a third
metal to the edges of the others. The Galvanic agency
then takes place, because a Galvanic circle is formed.

3. Besides these effects produneed by the voltaic in-
fluence on the muscles, the sensations which it excites
in some of the urgans of sense, are easily eviuced ia the
following manner:

Place a thin plate of zinc upon the upper surface of
the tongue, and a half-crown, er a shilling, or silver tea-
spoon, on the under surface. The metals ought tvo be
allowed to remain for a little time in contact with the
tongue before they are made to touch each other, that.the
taste of the metals themselves may not be confounded
with the sensation produced by their contact. When
the edges which project beyoud the tongue are then
made to touch, ¢ sensation is produced, which it is difli-
cult accurately to describe, It takes placesuddenly, like
a slight clectrical shock, and a sub-acid taste, somewhat
resembling dilute nitric acid, is perceived, confounded
with an evident metallic taste. . )

4. Or place a silver tea-spoon, as high as pessible,
between the gums and the upper lip, and a bar of zine
between the under lip; on bringing the extremities of
them into contact, a very vivid sensation, resembling a
flash of light, will be perceived. 1t is singular, that this
light is equally vivid in the davk with the strongest light,
and whether the eyes be shut or open.

5. Place a cup of silver, filled with water, on a plate
of zinc, standing upon a table, and touch the water with
the tip of the tongue, it will be tasteless, as long as the
ginc plate is not touched, for the body does not then
form a voltaic circle with the metals, Moister well the
bands, and lay ho'd of the-plate of zinc, whilst the
tongue is brought to touch the water, a peculiar seu-
sation, and an acid taste, will be immediately expe-
rienced.

If a piece of zinc be immersed under water, which is
freely expored to the atmosphere, it oxidates very slowly;
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but whea placed in the same sitaation, in contact with a
piece of silver, its oxidation is rapid. Thia fact explains
why, ia the sheatbing of ships, it is necessary to use
bolis of the same metal which form the plates, for if
two difierent metals be employed, they both oxidate,
and are eorroded very speedily, in consequence of their
forming, with the water of the ocean, a Galvanic action.

To analyze the Air of the Atmosphere.

Taxe a Florence flask, put into it ten grains of phos-
phorus, cork it perfectly air-tight; and heat it gradually,
over a lamp. As soon as the phosphorus has been heated
10 a eertain degree, it takes fire, and burns with a flame
and a dense white smoke: when it eeases to burn, heat
the vessel again, after it has cooled, to try if any further
combustion will take place: lastly, let the flask cool.

If the flask was perfectly dry, the inside of it will now
be lined with-a white coating, (phosphorus acid) ; but if
it was moist this eoating will be dissolved into a fluid,
Then pluuge the flask, with its meuth downwards, into
water, and draw out the cork; the water wil ascend
into it: hence a portion of air has disappeared. The
water which has risen shews the quantity of air that has
been lost during the combustion of the phosphorus, if

“its cubic contents be compared with that of the whole
vessel. The portion of air thus vanished will amounut to
about one-fifth of the whole. o

If the flask, after the phosphorus was eunclosed in it,
be accurately weighed, aud again weighed when the
combustion has taken place, no difference of weight will
be found. The remaining air is unfit for burning phos-
phorus or other bodies ; animals are likewise suffocated
in it. ’

The following method of analyzing atmospheric air

is also very easy and more correct. .

Take a glass tube, about half an inch or three-quarters
of an inch in diameter, and ten or twelve inches long;
closed at the upper extremity, and graduated into eqnal
parts.  Fill part of it with the air to be examined, -and




. ENDLESS AMUSEMENT. 181

R [ U

introduce iuto the tube a loag stick of phosphorns sup-
ported upon a glass rod, while the tube stands inverted in
the water. The pliosphoras should be neasly as loag us
the part of the tube which contzins the air. hmmediately
after the introduction of the phospherus, white vapours
will be formed, which filk the tube; these gradually descend
and hecome absorbed by the water. When no more vapoura.
appear, the process is at an ead, for ‘the oxygen gas,
which was present in the confined quantity of air, has
united with the phosphorus ; the residuum is the quan-
tity of nitrogen of the air submitted to exuamination.

———

To procure Oxygen Gas from the Leaves of Plants.

Fill a large belt glass, or glase globe, with water, and
introduce into it a hundful of fresh leaves of mint, or
other fresh gathered green shoots or leaves from any
trce or plaut; iuvert the glass, with its mouth down-
wards, iuto a vessel lkewise containing water, and
expose the whole to the divect rays of the sun. Bubbles
of gas will soon begin to form on the leaves, and will
increase in size, till at last they rise to the top of the
glass vessel. This process may be carried on as long as
the vegetable continues bealthy; aud the gas, whea
examined, will prove to be oxygen gas. :

Detonating Oil,

Fro¥ the action of chlorine, or oxymuriatic acid gas,
on ammnonia, under peculiar circumstances, a very sin-
gular product, exceeding all others in detonating quality,
is obtaived. This compound was discovered by Dulong,
a French chemist; and an extensive series of experi-
ments has been made upon it by Mesars, Porret, Wilson,
and Kick. . To obtain it, fill a small jar with chlorine,
or.oxymuriatic acid gas, and transfer it into a basin
containing a solutien of nitrate, or muriate of ammonia,
a little warmed ; the gas will slowly become condenced,
and the liqnor cise. up in the jar ; an eily-like film will

']
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form on its serface, which increases and. collects iuto
globules, which at length fall through the liquor : this is
the explosive compound. It explodes violently at 219
deg. F. ; the most violent explogions, however, are pro-
duced from it when it is touched cold with inflammable
bodies: a portion of it, for example, the size of a pin-
head, being brought in contact with clive oil, the vessel
is broken into fragments by the violeace of the explosion;
its effects are indeed so violent, as to have given rise to
severe accideats ; hence the propriety of the precaution
of wearing a mask and gloves, and of teking care that
the vessel in which it is formed, or the instrument by
which it is removed, shall be perfectly clean and free from
combustible matter, It is singular, that a number of
inflammable substances do not cause this curious sub-
stance to explode,. such as charcoal, aleohol, or ether;
and among the inflammable bodies, which either do, or
do not cause it to explode, it does not appear that any
analogy can be traced. .

Curious Experiment with a Glass of Water,

- SATURATE a certain quautity of water in a moderate
heat, with three ounces of sugar; and when it will no
longer receive that, there is still room in it for two ounces
of salt of tartar, and after that for an ounce and a drachm
of green vitriol, nearly six drachms of nitre, the same of
sal-ammoniac, two drachms and a scruple of alum, and a
drachm and a half of bo

To make ar";g'jicial Coruscations.

THERE is a method of producing artificial corusca-
tions, or spurkling fiery meteors, which will be visible,
not only io the dark, but at noon day, and that from two
liquors actually cold. The method is this:—Fifteen
grains of solid phosphorus are to be melted in about &
drachm of water; when this is cold, pour upon it iwo
ounces of oil of vitriol: let these be shakea together,
and they will st first heat, and afierwards will throw up
fiery balis in great number, which will adhere. like so
many stars to the sides of the glass, and continue burning

41
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a considerable time ; after this, if a small quantity of oil
of turpeatine is poured in, without shaking the phisl, the
mixtare will of itself take fire, and burn very fuyiously.
The vessel should be large, and open at the top,

Another Method.

ARTIFICIAL coruscations may also be produced by
meaus of oil of vitriol and iron, in the following manner:
—Take a glass body capable of holding three quarts;
put into this three ounces of oil of vitriol, and twelve
ounces of water; then warming the mixture a little,
throw in at several times, two ounces, or more, of clear
iron filings ; upon this an ebullition, and white vapours,
will arise; then present a lighted candle to the mouth
of the vessel, and the vapour will tuke fire, aud afford a
bright fulinination or flash, like lightning. Applying
the candle in this manner several times, the effect will
always be the rame; and sometimes the fire will fill the
whole body of the glass, and even circulate to the bottom
of the ligquor ; at others, it will only reach a little way
down its neck. The great caution to be used in making
this experiment, is the making the vapour of a proper
heat; for if made too cold, few vapours will arise; and,
if made too hot, they will arise too fast, and will only
take fire in the neck of the glass, without any remarkable
coruscation. -

To produce Fire from Cane.

Tae Chinese rattan, which is used, when split, for the
making of cane chairs, will, when dry, if struck against
each other, give fire; and are used accordingly in some
places, in liea of flint and steel.

Weight of the National Debt of FEngland, in £10
Bank Notes.

ONE hundred men could not carry the national debt of

England in ten pound votes, 512 of which weigh a pound ;

80 that 242 millions of pounds sterling (which was the



184 ENDLESS AMUSEMENT.

amounnt of the natioual debt in 1770, when this calcula-
tion was made) would weigh 47,630 pounds, which, for a
- houdred men, would be 437 pounds egch. : .

To enter a Room on Fire with Safety.

+ CRAWL, or stoop low : the atmosphere near the floor
will be so clear, that you can penetrate without in-

" convenience, Persons eutering into the smoke, should
also take the precaution of wetting their gloves and
sleeves, which will prevent their being so easily burnt, or
wrap a wet blauket round them.

To make an Eolian Harp.

THIs instrument may be made by almost auy car-
penter: it consists of a long parrow box of very thin
deal, about five or six inches deep, with a circle in the
middle of the upper side, of an iuch and a half in diame-
ter, in which is to be drilled small holes. On this side,
seven, ten, or more strings, of very fine gut, are stretched
over bridges at each end, like the bridge of a fiddle, and
screwed up, or relaxed with screw pins. The strings
must be all tuned to one and the same note, and the in-
strument be placed in some current of air, where the
wind can pass over its strings with freedom. A window,
of which the width is exactly equal to the length of the
harp, with the sash just raised to give the air admission,
is a proper situation. When the air blows upon thexc
strings, with diffurent degrees of force, it will excite dif-
ferent tones of sound ; sometimes the blast brings out all
the topes in full concert, and sometimes it sinks them to
the softest murmurs. )

To shew the Pressure of the Afmo:yher?.

. INVERT a tall glass jar in a dish of water, and place a
lighted taper under it: as the taper consumes the air in
the jar, its pressure becomes less on the water imme-
diately under the jar; while the pressure of the at-

W g £ o oo
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mosphere on the water without the circle of the jar
remaining the same, part of the water in the dish will be
forced up into the jar, to supply the place of the air
which the taper has consumed. Nothing but the pres-
sure of the atmosphere could thus cause part of the
water to rise within the jar, above its own level.

" Subaqueous Exhalations.

Pour a little clear water into a small glass tumbler,
and put one or two small pieces of phosphoret of lime
into it. In ashort time, flashes of fire will dart from
the surface of the water, and terminate in ringlets of
smoke, which will ascend in rcgular succession,

Biblical Curiosities,

THE twenty-first verse of the seventh chapter of Ezra,
has all the letters of the alphabet in it. The nineteenth
chapter of the second book of Kings, and the thirty-
seventh chapter of Isaiah, are alike. And in the bopk
of Esther, which has ten chapters, neither the word Lord
nor God is mentioned. ) .

‘Remarkable Properties in certain Plants,

PLANTS, when forced from their natural position, are
endowed with a power to restore themselves. A hop
plant , twisting round a stick, directs its course from south
to west, as the sun does. Untwist it, and tie it in the
opposite direction ; it dies. Leave it loose in the wrong
direction ; it recovers its natural direction in a single
night. Twist a branch of a tree so as to invert its leaves,
and fix it in that position; if left in any degree loose, it.
untwists itself gradually, till the leaves be restored to
their natural position. What better can an animal do for
its welfare? A root of a tree meeting with a ditch in its,
progress, is laid open to the air; what follows? It alters
its course like a rational being, dips into the ground,
swrounds the ditch, rises on the opposite side to ity

LR
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wounted distance from the surface, and then proceeds in
its original direction. Lay a wet sponge near a root laid
open to the air; the root will dircct its course to the
sponge ; chaage the place of the sponge; the root varies
its direction, Thrust a pole into the ground at a mode-
rate distance from a scandent plant; the plant divectsits
courre to the pole, lays hold of it, and rises on to its na-
tural height. A honeysuckle proceeds in its course, till it
be too long for supporting its weight, and then streagthens
stself by shooting into a spiral. [If it meet with another
plant of the same kind, they coalesce for mutual support;
the one screwing to the right, the other to the left. 1fa
honeysuckle twig meets with a dead branch, it screws from
the right to the left. The claspers of briony shoat intos
spiral, and lay hold of whatever comes in their way, for
support, If, after completing a spiral of three rounds, they
meet with nothing, they try again by altering their comrse:

Flowers curionsly affected by the Sun and the
Weather-.

THE petals of many flowers expand in the sun, but
contract all night, or on the approach of rain. After the
sceds are fecundated, the petals no longer contract. All
the trefoils may serve as a garometer to the husbandman;
they always contract their leaves on an impeading storm.

————

Fasy Method of obtaining Flowers of different
"~ Qolours from the same Stem.

Scoop out the pith from a small twig of elder, and
having eplit it lengthwise, fill~each of the parts with
small seegs that produce floivers of different cotours, but
that blossom nearl{. at the same time. Surround them
with earth; and then tying together the two bits of
wood, plant the whole in ‘a pot filled with earth, properly
prepared, - C :

c———
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A luminous Bottle, whick will shew the Hour on a
Watch in the Dark.

THROW a bit of phosphorus, of the size of a pes,
into a long glass phial, and pour boiling oil carefally
over it, till the phial is one-thivrd filled, The phial must
be carcefully corked, and when used should be unstopped,
to admit the external air, and closed again. The empty
space of the phial will then appaar luminous, and give as
much light as a dull ordinary tamp. Each time that the
light disappears, ou removing the stopper it will instantly
re-appear. ln cold weather the bottle should be warmed
in the hands before the stopper is removed. A phial
thus prepared may be used every night for six months,

To make luminous Writing in the Dark.

Fi1x asmall piece of solid phosphorus ina quill, and write
with it upon paper; if the paper e then carried into a
dark room, the writing will appear beautifully luminous.

The Sublimated Tree.

INTO a large glass jar inverted upon a flat brick tile, and
containing near its top a branch of fresh rosemary, or
any other such shrub, moistened with water, introduce a
flat thick piece of heated iron, on which place some gum
benzoin, in gross powder, The benzoin acid, in conse-
quence of the heat, will be separated, and asceud in white
fames, which will at length condense, and form a most
beautiful appearance upon the leaves of the vegetable.

Easy and curious Methods of foretelling Raiﬁy
: Fine Weather.

IF a line be made of good whipcord, that is well dried,
and a plummet affixed to the end of it, and then hung
against a wainscot, and a line drawn under it, exactly
where the pluinmet reaches ; in very moderate weatheg
it will be found to risc above it hefure rain, and to simk
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below when the weatber is likely to become fair. But the
best instrumnnt of all, is a good pair of scales, in one of
which let there be a brass weight of a pound, and in the
other a pound of salt, or of saltpetre, well dried ; a stand
being placed under the scale, so as to hinder its falling
too low., When it is inclined to rain, the salt will swell,
and sink the scale; when the weather is growing fair,
the brass weight will regain its ascendancy.

Contyivance for a Watch Lamp, perfectly safe, which
will shew the Hour of the Night, without any Trouble
to @ Person lying in Bed.

IT consists of a stand, with three claws; the pillar of
which is made hollow, for the purpose of receiving a
water candlestick of an inch diameter. On the top of the
pillar, by means of two hinges and a bolt, is fixed on a
small proportionate table, a box of six sides, lined with
brass, tin, or any shining metal, nine inches deep, and
six inches in diameter. In the centre of one of these
sides is fixed a lens, double convex, of at least three
inches and a half diameter. The centre of the side di-
rectly opposite to the leus is perforated, so as to receive
the dial-plate of the watch, the body of which is confined
on the outside, by means of a hollow slide.——~When the
box is lighted by a common watch-light, the figures
are maguified nearly to the size of those of an ordinary
clock.

. —_—
Curious Experiment with a Tulip.

THE bulb of a tulip in every respect resembles buds,
except in their being produced vnder ground, and include
the leaves and flower in miniature, which are'to be ex-
panded in the ensuing spring. By cautiously cutting in
the early spring, through the coucentric coats of a tulip
root, longitudinally from the top to the base, and taking
them off successively, the whole flower of the next sum-
mer’s tulip is beautifully seen by the naked eye, with its
petaly, pistil, and stamina.
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The Travelling of Sound experimentally proved.

THERE is probably no substance which is not in some
measure a conductor of sound ; but sound is much en«
fecbled by passing from one medium to another. If a
man, stopping one of his ears with his finger, stops the
other also by pressing it against the end of a long stick,
and a watch be applied to the opposite end of the stick,
or a piece of timber, be it ever so long, the beating of the
watch will be distinctly heard ; whereas, in the usual way,
it can scarcely ke heard at the distance of fifiecn or
eighteen feet. The same effect will take place if he
stops both his ears with his hands, and- rests his tecth,
his temple, or the cartilaginous part of one of his cars
against the end of a stick. Instead of a watch, a gentle
scratch may be made at one end of a pole or rod, and the
persou who kceps the ear irr close contact with the other
end of the pole, will hear it very plainly. Thus, persons
who are dull of hcaring, may, by applying their teeth to-
some, part of an . harpsichord, or other sounding body,
hear the sound much better than otherwise,

If a person tie a poker, or any other piece of metal, on
to the middle of a strip of flannet about a yard long, thcn
press with his thumbs or fingers the ends of the flannel-
into his ears, while he swinugs the poker against any
obstacle, as un iron or steel fender, he will hear a sound”
very like that of a lavge church bell.

<
To prodice Metallic Lead from the Powder. .

TAKE one ounce of red lead, and half a drachm of
charcoal in powder, incorporate them well in a mortar,
and then fill the bowl of a tobacco-pipe with the mixtnre.
Submit it to an intense heat, in a common fire, and when
melted, pour it out upon a slab, and the result will b
metatlic lead completely revived, :

P—
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To diversify the Colours of Flowers.

FILL a vessel, of what size or shape you please, with
good rich earth, which has been dried and eifted in the
sun, then plant in the same, a slip or branch of a plant
bearing a white flower, (for such only cau be tinged) and
use no other water to water it with, but such as is tinc-
tured with red, if you desire red flowers. With blue, if
blue, &c. With this coloured water, water the plant
twice a day, morning and evening, and remove it into the
house by night, so that it drink not of the morning or
evening dew, for those weeks. You will then experience,
that it will produce flowers, not altogether tinctured with
that colour wherewith you watered it, but partly with
that, and partly with the natural.

How far Sound travels in a Minute.

HOWEVER it may be with the regard to the theories
of sound, experience has taught us, that it travels at
about the rate of 1142 feet in a second, or near thirteen
miles in a minute. The method of calculating its pro-
gress is easily made koown. When a gun is discharged
at a distance, we see the fire long before we hear the
sound. If then we kuow the distance of the place, and
know the time of the interval between our first seeing the
fire, and then hearing the report, this will shew us exactly
the time the sound has been travelling to us. For in-
stance, if the gun is discharged a mile off, the moment
the flash is seen, I take a watch and count the seconds
till I hear the sound; the number of seconds is the time
the sound has been travelling a mile,

Easy Method of making a Rain Gauge.

A VERY simple rain gauge, and one which answer all
practical purposes, cousists of a copper tunnel, the area
of whose opening is exactly ten square inches: this
funnel is fixed in a bottle, and the quantity of rain caught
is ascertained by multiplying the weight in ounces by 173,



- " ENDLESS AMUSEMENT. 191

which gives the depth in inches and parts of an inch.
1n fixing these gauges, eare must be taken that the rain
may have free access to them : hence the tops of build-
ings are usually the best places. When the quantities of
rain collected in them at different places, are compared,
the instruments ought to be fixed at the same heights
above the ground at both places, because at different
heights the quantities are always different, even at the
same place,

To make beautiful trawarMoMred Water.

THE following liquors, which are coloured, being mixed,
produce colours very different from their own. The yellow
tincture of saffron, and the red tincture of roses, when
mixed, produce a green. Blue tincture of violets, and
brown spirit of sulphur, produce a crimson. Red tincture
of roses, and brown spirits of hartshorn, make a blue.
Blue tincture of vivlcts, aud blue solution of copper,
give a violet colour. Blue tincture of eyanus, and blue
spirit of sal-amoniac coloured, make green. Blue solu-
tion of Hungarian vitriol, and brown lie of potash, make
yellow. Blue solution of Hungarian vitriol, and red
tincture of roses, make black; and blue tincture of
cyanus, and green solution of copper, produce red,

Curious Experiment on Rays of Light.

THAT the rays of light flow in all directions from
different bodies, without interrupting one another, is
plain, from the following experimeat :—Make a little hole
in a thin plate of metal, and =et the plate upright on a
table, facing a row of lighted caudles standing near
together ; then place a sheet of paper or paseboard at &
little distance from the other side of the plate, and the
rays of all the candlies, flowing through the bole, will
form as many specks of light on the paper as there are
caudles before the rlatc; each speck as distinct and large
as if there were only one candle to cast one speck ; which
shrews that the rays do not obstruct each other in thejr
- motions, although they all cross in the same hole,
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The Power of Water.

LET a strong small iron tube of twenty feet in height
be inserted into the bung-hole of a cask, and the aperture
round so strongly closed, that it shall be water-tight ;
pour water into the cask till it is full through the pipe;
also continue filling the pipe till the cask bursts, which
will be when the water is within a foot of the top of the
tube. In this experiment the water, on barsting the
vessel, will fly about with considerable violence. ’

The Pressure of Water.

THE pressure of water may be knowu to every ome
who will only take the trouble to look at the cock of &
water-butt when turned; if the tub or cistern be full,
the water runs wWith much greater velocity through the
cock, and a vessel ‘will be filled from it in a shorter time
than wheu it is only half full, although the cock, in both
cases, is equally replete with the fluid during the time
the vessel is filling. From this alzo is understood, how
a hole or leak, near the keel of a ship, adnits the water
much quicker, and with greater violence, than one of the
same siZe near what the mariners call the water's edge,

[N

Refraction of Light.

IN the middle of an empty bason put a piece of money,
and then retire from it till the edge of the bason hides
the piece from your sight; then keeping your head
steady, let another person fill the bason gently with
water : as the water rises in the bason the money will
tome 'in view; and when of a sufficient height in the
basin, the whole of the piece will be in sight,

D Wonderful Nature of Lightning. - -

" IF two persons, standing in a reom, looking different
ways, and a loud clap.of thunder, accompanied with
zig-zag lightning, bappens, they will both distinctly see
the flash ut, the same time; ot only the illamination,
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but the very form of the lightning itself, and cvery angle
it makes in its course, will he as distinctly perceptible,

. as though they had both looked directly at the cloud from
whence it proceeded. If a person happened at that time
1o be looking on a book, or other object which he held in
his hand, he would distinctly see the form of the light-
ning between him and the object at which he looked.
This property seems peculiar to lightning, as it does not
spply to any other kiud of fire whatever. -

To shew that the White of Eggs contains an Alkali,

Apb toawineglass half full oftincture of red cabbage*,
a small quantity of the white of an egg, either in a liquid
state, or reudered concrete by boiling. The tincture
will lose its blue colour and become changed to green,
because the white of the egg contaius soda.

Two iuodorous Bodies, become very pungent and
odorous by Mizxture.

WHEN cqual parts of muriate of ammonia and slaked
fime, both substances destitute of odour, are intimately
blended together in a mortar, a very pungent gas (ama.
. monia) becomes evolved. '

Interesting Experiment for the Microscope.
THE embryo grain of wheat, at the time of blossoming,
being carefully taken out of the husk, will be found to
bave a snall downy tuft at its extremity, which, when
viewed in a microscope, greatly resembles the branches
of thorn; spreading archwise, in opposite directions.
By cxpanding a few of the grains, and selecting the most

perfect, a very pretty micruscopic object will be obtained
for preservation.

* For the mcibod of preparing this, see p. 153,

T
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Astonishing Effect of compound Interest.

Ax English penny placed out at compound interest, at
the rate of £5 per cent. at the birth of our Saviour, would,
in the year 1786, have produced the enormous. sum of.
£290,991,000000,000660,000000,000000,000000 sterling 3
which wonld make about 110 millions of our eaxth in
solid gold. At simple interest, it would have preduced
only seven shillings and sixpence. . C .

The Travelling of Light.

LIGHT travels at the rate of an hundred and fifty
thousand miles in a single second ; and it is seven minutes
in passing from the sun to the earth, which is unearly a
distance of seventy millions of miles! Such is the ra-
pidity with which these rays dart themselves forward,
that a journey they perform thus in less than eight
‘minutes, a ball from the mouth of a cannen would not
eomplete in several weeks! But the minuteness of the
{mrticleﬁ of light arestill several degrees beyond their ve-

ocity ; and they are therefore harmless, because so very
small. A ray of light is nothing more than a constant
stream of minute parts, still lowing from the luminary,
so inconceivably little, that a candle, in a single second
of time, has been said to diffuse several Lundreds of
millions more particles of light, than there could be
grains in the whole earth, if it were entirely one heap of
sand. The sun furnishes them, and the stars also, with-
out appearing in the least to consume, by granting ns
the supply : its light is diffused in a wide sphere, and
seems inexhaustible, .

Caleulation of the M“:S'e of Water contained in the
a. o

17 we would have an idea of the enormous quantity of
water which the sea contains, let us suppose a common
and general depth to the ocean ; by computing it at only
200 fathoms, or the tenth part of a mile, we shall sce

B

&
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hat there is sufficient water to cover the whole globe to
the Lheight of 503 fect of water; and if we were to reduce
this water into one mase, we should find that it forms a
globe of more than sixty miles diameter,

Different begrec: of Heat imbibed from the Sun’s
" Rays by Cloths of different Colours.

WaALK but a quarter of an hour in your garden when
the sun shines, with a part of your dress white and a
part black ; then apply your hand to them alternately,
and you will find a very great difference in their warmth,
The black will be quite Lot to the touch, and the white
still cool.

‘Try to fire paper with a burning glass: if it be white
you will not easily burn it ; but if you bring the focus to
a black spot, or upon letters, written or printed, the
paper will immediately be on fire wnder the letters.

. Thus, fullers and dyers find black cloths, of equal
thickness with white ones, and hung out equally wet, dry
in the sun much soouer than the white, being more
readily heated by the sun’s rays. It is the same before a
fire; the heat of which sooner penetrates black stockinga
than white ones, and so is apt sooner to burn a man’s
shins. Also beer much sooner warms in a'black mug set
before the fire, than in a white one, or in a bright silver
tankard. Take a number of little square pieces of cloth
fyom a tailos’s pattern card, of various colours ; say black,
deep blue, lighter blue, green, purple, red, yellow, white,
and other col , or shades of colours ; lay them all out
upon the suow in a bright sun-shiny morning ; in a few
hours, the black being warmed most by the sun, will ba
sunk so low as to be below the stroke of the sun’s rays 3
the dark blue almost as low; the lighter blue not quite
80 much as the dark ; the other colours less, as they are
lighter ; and the quite white remain on the surface of the
suow, as it will not have entered it at all.
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Alternate Illusion,

WITH a convex lens of about an iuch focus, look at-
tentively at a silver seal, on which a cypher is engraved.
It will at first appear cut in, as to the naked eye ; but if
you continue to observe it some time, without changing
your situation, it will seem to be in relicf, aud the lights
and shades will appear the same as they did before. If
you regard it with the same attention still longer, it will
again appear to be engraved : and so on alternately.

1f you look off the seal for a few moments, when you
view it again, instead of seeing it, as at first, engraved,
it will appear in reiief. )

1f while you are turned toward the light, you saddenly
iucline the seal, while you continue to regard it, those
parts that seemed tobe engraved will immediately appear
o relief: and if, when you are regarding these seeming
prominent parts, you turn yourself so that the light may
fall on the right hand, you will see the shadows on the
same side from whence the light comes, which will ap-
Ppear not a little extraordinary. [In like manner the sha-
dows will appear on the left, if the light fall on that side.
If iustead of a seal you look at a piece of meney, these
alterations will not be visible, in whatever situation you
place yourself,

' S —————

Alarum.

AGAINST the wall of a room, uear the ceiling, fixa
wheel of twelve or eighteen inches diameter; on the
rim of which place a number of bells in tune, and, if you
please, of different siges. To the axis of this wheel there
should be fixed a fly to regulate ite motion; and round
the circumference there must be wound a rope, o the end
of which is-hung a weight. '

Near to the wheel iet a stand be fixed, on which is an
upright piece that holds a balance or moveable lever, on
one end of which rests the weight jnst mentioned, and to
the other end must hang an inverted hollow cone, or
funnel, the aperture of which js very small. This cone
must be graduated on the inside, that the sand putin
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may answer to the number of hours it is to run. Against
the upright picce, on the side uext the cone, there must
‘be fixed a check, to prevent it from descending. This
stand, together with the wheel, may be enclosed in a case,
and so contrived as tv be moved from one room to another
with very little trouble.

It is evident from the construction of this machine,
‘that when a ccrtain quantity of the sand is run out, the
‘weight will descend, and put the wheel in motion, which
motion will continue till the weight comer to the ground.
If the wheel be required to continue longer in motion,
two or more pullies may be added, over which the rope
wmay ron.

Musical Cascade. :

WHERE there is a natural cascade, mear the lower
stream, bt not ‘in it, let there be placed a large wheel,
equal to the breadth of the cascade: the diameter of this
wheel, for about a foot from each end, must be much less
than that of the middle part; and all the water from the
<cascade-must be made to fall on the ends The water
that falls on the wheel may pass through pipes, so that
part of it may be made occasionally to pass over or fall
short of the wheel, as you would have the time of the
smusic quicker or slower, The remaining part of the
wheel which is to be kept free from the water, must
consist of bars, on which are placed stops that strike
against the bells: these stops must likewise be moveable,
1t is evident from the construction of this machine, that
the water falling on the floats at the ends of the wheel,
will make the stops, which are adapted to different
‘tunes, strike -the notes of those tunes on the respective
‘bells. Two or three sets of bells may here be placed on
Ahe same line, when the cascade is sufficiently wide.

. Where there is not a natural cascade, one may be arti-

ficially constructed, by raising part of the grennd, where-

ever there is a descent of water; ‘whether it be a stream

that supplies a reservoir or fountain, or serves domestie

uses; or if it be refuse water that has already served:

some other purpose, B
TS
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Writing on Glass by the Rays of- the Sun.

DissoLVE chalk in aqua-fortis to the consistence of
milk, and add to that a strong solution of silver.
Keep this liquor in a glass decanter well stopped. Then
cut out from a paper the letters you would bhave appear,
aad paste the paper on the decauter, which you .are to
place in the sun, in such a manner that its rays may pass
through the spaces cut out of the paper, and fall on the
surface of the liquor. The part of the glass through
which the rays 'pass will turn black, and that under the
paper will remain white. You must observe not to move
the bottle during the time of the operation,

— acieemeiie

To produce the Appearance of ¢ Flower from its
. Ashes.

MAxE a tin box, with a cover that takes off. Let thia
box be supported i)y a pedestal of the same metal, and
on which there is a little door. In the front of this box

_ is to be a glass.

In a groove, at a émall distance from this glass, place
2 double glass, made in the same manner as described in
P- 14, (Magic Picture). Between the frout and back
glasses place a small upright tin tube, supported by a
<cross piece. Let there be also a small chafing-dish
gvlaced in the pedestal. The box is to be open behind.

ou privately place a flower in the tin tube, but not so
near the front glass, as to be in the least degree visible,
snd presenting one that resembles it to any
desire him to bura it on the coals in the chafing-dish.

You then strew some powder over the coals, which
may be supposed to aid the ashes in producing the
flower; and put the chafing-dish in the pedestal, under
the box. As the heat by degrees melts the composition
between the glasses, the flower will graduully appear,
but when the chafing-dish is taken away, and the powder
of the ashes is supposed to be removed, the Hower soon
disappears. o

You may present several flowers, and let the person
choose auy one of them. In this case, while be is burn-

]
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ing the flower, you fetch the bLox from another apartment,
and at the same time put in a corresponding flower,
which will make the experiment still more surprising.

Imitative Fireworks.

- "TAKE a paper that is blacked on both sides, or instead

of black, the paper may be coloured on each side with a

deep biue, which will be stil] better for such as are to be

. seen through transparent papers. It must be of a proper
size Tor the figure you intend to exhibit. In this paper
‘cut out with a penknife several spaces, and with a piercer
make a great number of holes, rather long than round,
and at no regular distance from each other.

To represent revolving pyramids and globes, the paper
must be cut through with a penknife, and the space cut
out between each epiral should be three or four times as
wide as the spirals themselves. You must observe to cut
thew so0 that the pyramid or globe may appear to tarn on
its axis. The columns that areé represented in pieces of
architecture, or in jets of fire, must be cut in the same
manner, if they are to be represeated as turning on their
axes.

In like manner may be exhibited a great variety of
ornaments, cyphers, and medallions, which, when pro-
perly coloured, canuot fail of producing a most pleasing
effect. There ishould not he a very great diversity of
-colours, as that would not produce the most agreeable
appearance. :

When these pieces are drawn on a large scale, the
architecture or ornaments may be shaded ; and to repre-

. sent different shades, pieces of coloured pgper must be
pasted over each other, which will produce an effect that
would not be expected from transy ¢ paintings. Five
or six pieces of paper pasted over each other will be
sufficient to represent the strongest shades.

To give these pieces the different motions they ire,
you must first consider the nature of each piece : if, for
example, you bave cut out the figure of the sun, or of a
star, you must construct a wire wheel of the same
diameter with those pieces; over this wheel you paste a
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very thia paper, on which is drawn, with black iuk, the
spiral figure. The wheel thus prepared, is to be placed
behind the sun or star, in such manoer that its axis may
be exactly oppesite the centre of either of these figures.
;‘lil wheel may be turned by any method you think

oper. o

Now, the wheel being placed directly behiad 1he sun,
for example, and very near to it, is to be turned regularly
round, and strongly illuminated by candles placed behind
it. The lines that form the spiral will then appear,
through the spaces cut out from the sun, to proceed from
its centre to its circumference, and will resemnble sparks
of fire that incessantly succeed each other. The same
eflect will be produced by the star, or by any other figure
where the fire is not to appear as proceeding from the -
circamference of the centre.
_ These two pieces, as well as those that follow, may be
of any size, provided you observe the proportion between
the parts of the figure and the spiral, which must be
wider in larger figures than in small. If the sun, for
example, have from six to twelve inches diameter, the
width of the strokes that form the spiral, need not be
more than one-twentieth part of an inch, and the spaces
‘between them, that form the transpareut parts, about two-

. tenths of an inch. If the sun be two feet diameter, the

strokes should be one-eighth of an inch,. and the space
between, one quarter of an inch; and if the figure be
six feet diameter, the strokes should be one guarter of an
inch, and the spaces five-twelfths of an inch. These
picces have a pleasiug effect when represented of a small
size, but the deeeption is more striking when they are of -
large dimensions. .

1t will be proper to place these pieces, when of a small
size, in a box quite close on every side, that none of the
light may be diffused in the chamber : for which purpose
it will be convenient to have a tin door behind the box,
to which the candlesticks may be soldered, and the candles
more easily lighted. .
.. The several figures cut out should be placed in frames,
that they may be put, alternately, in a groove in the fore
part of the box; or there may be two grooves, that the’

’
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second piece may be put in before the first is taken out.
The wheel must be carefully concealed from the eye of
- the spectator.

Where there is an opportunity of representing these
artificial fires by a hole in the partition, they will doubt-
less have a much more striking effect, as the spectator
cannot then conjecture by what means they are produced.

It is easy to conceive that by extending this method,
wheels may be constructed with three or four spirals, to
which may be given different directions. [t is manifest
also, that on the same principal, a great variety of tran-
sparent figures may be contrived, and which may be all
placed before the same spiral lines,

T o;eprecmt Cascades of Fire.

Ix cutting out cascades, you wust take care fo pre-
serve a natural inequality in the parts cut out; for if to
save time, you should make all the holes with the same
pointed tool, the uniformity of the parts will not fail to
produce a disagreeable effect. As these cascades are
very pleasing when well executed, so they are highly
disgustful when imperfect. These are the most diflicult
picces to cut ouf.

To produce the apparent motion of these cascades,
instead of drawing a spiral, you must have a slip of strong
paper, of such length as you judge convenient. In this
paper, there must be a great number of holes vnear each
other, aud made with pointed tools of different dimen-
sious. '

At each end of the paper, a part, of the same sige with
the cascade, must be left uncut ; and towards those parts
the holes must be made a greater distance from each
other. o

When the cascade that is cut out is placedibefore the
scroll of paper just mentioned, and it is enfytely wound
upon the roller, the part of the rnper that. is then be-
tween, being guite opaque, no part of the cascade will be
visible. But as the winch is turned gently and regularly
round, the transparent part of the paper will give to the
eascade the appearance of fire that descends in the same
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direction ; and the illusion will be so strong, that the
spectators will think they see a cascade of fire; espe-
cially if the figure be judiciously cut out.

The oracular Mirror.

" PrOVIDE a rouud mirror of about three inches in
diameter, and whose frame is an inch wide, Line the
under part of the frame, in which holes are to be cut,
with very thin glass; bebind this glass let a mirror, of
about two inches diameter be placed, which is to be
moveable, so that by inclining the frame to either side,
part of the mirror will be visible behind the glass on that
side, N

Then take Spauish chatk, or ¢ypress vitriol, of which
you wake a_ pencil, and with this you may writé on.a
glass, and rub it off with a cloth, and by breathing on
the glass the writing will appear and disappear several
‘times. With this pencil write on one side of the mirror,
before it is put i the frame, the word yes, and on the
other side no; and wipe them off with a cloth.
" You propose to a person to ask any question of this
mirror that can be answered by the word yes, or mo.
‘Then turning the glass to one side, and putting your
mouth close to it, as if to repeat the question softly, you
breathe on it, and tbe word yes or no will immediately
appear. ‘This mirror will serve for many other agreeable
amusements.

The empty Bottle, which fills itself by invisible
Means. : )
. THE following curious experiment is inserted on the
" testimony of mapy captains and passengers on board the
Brightun peckets, who pagitively atfest its authenticity.
Cork ansempty glass bottle very tight; and seal it
then lewer it (with a leaden weight attached) a very great
depth intv the sea, and draw it up quickly, it will be-
comefilled with water; the cork and seal both remaining
upinjured. No satisfactory explanation has yet been
given of this truly astonishing plenomenon.
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The Palindrome.

A PALINDROMEe is the ingenious construction of &’
sentence, whereby it will read backwards and forwards
the same j not merely verbally, but literally. The three
following examples may give rise to others; the inveati ion
of which may be productive of much amusement :

1. Lewd 1 did lwe,,eezl did I dwel.
Q. Si nummis, immunis,
8. dblata at alba.

Observe, the merit of making a palindrome (oes not -
merely consist in its reading literally correct each way,
but the sentence must have some meaning, and be accu-’
rate iu its granmatical construction. The omission of a’
letter, as in the first example, (‘diwel) is not considered’
material.

The Hour qf the Day or Nzght told bya suspended
Shilling.

Hoﬂvn‘n improbable the following experiment may
appear, it has been proved by repeated trials:

Sliug a shilling or sixpence at the end of a piece of
thread by means of a loop. Then resting your elbow on
a table, hold the other end of the thread betwixt your
fore-finger and thumb; observing to let it pass across.
the ball of the thumb, and thus suspend the shilling into
an empty goblet, Observe, your hand must be per feclly
steady; and if you find it difficult to keep it in an im-’
moveable posture, it is useless to attempt the experi-
ment. Premising, however, thit the shilling is properly
suspended, you will observe, that when it has rgcovered
its equilibrium, it will be for a moment stationary: it will
then, of its own actord, and without the least agency
from the person holdmg it, assnme the action of a pen-
dolum, vibrating from side to side of the glass ; and after
a few seconds, will strike the hour riéarest to the time of”
day ; for instance, if the time be’ twcnty-ﬁve minutes .
pnt six, it will strike six; if thirty-five minutes past
six, it will strike seven; and s0 of any other hour,

r———— = -
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It is necessary to observe, that the thread should lay
over the pulse of the thumb, and this may in some
measure account for the vibration of the shilling ; but to
what cause its striking the precise hour is to be traced,
remains unexplained ; for it is no less astonishing than
true, that when it has struck the proper number, its
vibration ceases, it acquires a kiod of rotary motion, and
at last becomes stationary, as before.

Of Lightning, and the best Method of guarding
. against its mischievous Lffects.

EXPERIMENTS made in electricity first gave philoso-
phers a suspicion, that the matter of lightning was the
same with the electric matter. Experiments afterwards
made on lightning obtained from the clouds by pointed
rods, received into bottles, and subjected to every trial,
bave since proved this suspicion to be perfectly well
founded ; vud that whatever properties we find in elec-
tricity, are also the properties of lightning.

This matter of lightning, or of electricity, is an ex-.
treme subtile fluid, penetrating other bodies, and subsist-
ing in them, equally diffused.

When, by any operation of art or nature, there happens
to he a greater proportion of this fluid in one body than
in another, the body which has most will'communicate
to that which has least, till ‘the proportion becomes
equal; provided the distance between them, be not too
great ; or, if is too great, till there be proper conductors
to ‘convey it from oune to the other.

If the communication be through the air without any
conductor, a br:gln light is seen between the bodies, and
a sound is heard. In small experimeuts, we call this
light and sound the electric spark and snap; but in the
great operations of nature, the light is what we call light-
ning, aud the sound (produced at the same time, though
generally arriving later at our ears than the light does te
our eyes) is, with its echoes, called thunder.

If the communication of this fluid be by a conductor,
it may be without either light or sound, the subtle fluid
Ppassing in the substance of the ¢onductor.

. B— s
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1f the conductor be good, and of sufficient bigness, the
fluid passes through it without burting it. If otherwise,
it is damaged or destroyed.

All metals, and water, are good conductors.—Other
bodies may become conductors by having some quantity
of water in them, as wood, and other materials used ia
building, but not baving much water in them, are not
good conductors, and therefore. are often damaged in
the operation.

Glass, wax, silk, wool, hair, feathers, and even wood
perfectly dry, are non-conductors: that is, they resisg
instead of facilitating the passage of this subtle fluid.

When this fluid has au opportunity of passing through
two conductors, one good, and sufficient, as of metal,
the other not so good, it passes in the best, and will follow
in apy direction.

The distance at which a body charged with this fluid
will discharge itself suddenly, striking through the air
into another body that is not charged, or not so highly
charged, is different according to the quantity of the
fluid, the dimensions and form of the bodies themselves,
and the state of the air between them.—This distance,
whatever it happens to be between any two bodies, is
called their striking istance, as, till they come within that
distance of each other, vo stroke will be made.

The clouds bave often more of this fluid in proportion
than the earth ; in which case, as soon as they come near
enongh, (that is, within the striking distance) or meet with
a conductor, the fluid quits them and strikes into the earth.
A cloud fully charged with this fluid, if so high as to be
beyond the striking distance from the earth, passes quietly
without making noise or giving light; unless it meets
with other clouds that have less.

Tall trees, and lofty buildings, as the towers and spires
of thurches, become sometimes conductors between the.
clouds and the earth; but not being good ones, that is,
not couveying the fluid freely, they are often damaged.

Buildings that have their roofs covered with lead, or
other metal, and spouts of metal continued from the
zoof into the ground to carry off the walér, are neves

s N
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thurt by lightning, as, whenever it falls on such a building,
it passes in the metals aud not in the walls.

When other huildings happen to be within the striking
distance from such clouds, the fluid passes in the walls,
whether of wood, brick, or stone, quitting the walls only
when it can find better conductors near them, or metal
rods, bolts, and hipges of windows or doors, gilding on
wainscols, or frames of pictures, the silveriug on the backs
of looking-glasses, Lhe wires for bells, and the bodics of
animals, as containing watery fluids. And in passing
through the house it foli. ..o the direction of these con-
ductors, taking as many in its way &s can assist it in’
its passage, whether in a strait or crooked line, lcaping
from one to the other, if not far distant from each other,
only rending the wall in the spaces where these partial
good conductors are too distant from each other. ’
> Aa iron rod being placed on the outside of a building,
from the highest part coutinued down into the moist
earth, in any direction, strait or crooked, following the
form of the roof or other parts of the building, will re-
ceive the lightning at its upper end, attracting it so as te
preveut its striking any other-part ; and, affording it a
gdod conveyance into the earth, will jrevent its damaging
&by part ot the building.

A small quantity of metal is found able to conduct s
great quantity of this fluid. A wire no bigger than a
goose-quill has been known to conduct (with safety to the
building as far as the wire was continued) a quantity of
lightning that did prodigious damage hoth above and
below it: and probably larger rods are not necessary,
though it is common in America, to make them of half
an inch, some of three quarters, or an inch diameter.

The rod may he fastened to the wall, chimney, &e,
with staples of iron.—The lightning will not leave the
rod (a good conductor) to pass into the wall (a bad con-
ductor) through those staples.—It would rather, if any,
were in the wall, pass out of it into the rod, to get more
readily by that conductor into the earth, )

If the building be very large and extensive, two or niore
rods may be placed at different p}\rts, for greater security.
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Small ragged parts of clouds, suspended in the air

Between the great body of clouds and the earth, (like leaf

gold in electrical experiments) often serve as partial con.

duetors for the lightning, which procecds from one of theig

to another, and by their help comes within the striking

distance to the earth or a building. It theretoure strikes

through ‘those conductors, a building that would other-
wise be out of the striking distance. ;

* 7 Long sharp points communicating with the earth, and
presented to such parts of clonds, drawing silently from
shem the fluid they are cho~sed with, they are then
attracted to the cloud, and ‘iay leave the distance so
great as to be beyond the reach of striking.

Et is therefore that we elevate the upper end of the
rod six or eight feet above the highest part of the build-
mz, tapering it gradually to a fine sharp point, which is
gilt to preveut its rusting.

* Thus the pointed rod either prevents a stroke from the
eloud, or if a stroke is made, conducts it to the earth with
saf ty to the building.

- The lower end of the rod should enter the earth so
deep as to cone at the moist part, perhaps two or three
feet; and if beut when under the surface, so as to go in a
Rorizontal line six or eight feet from the wall, and then
Bent again downwards three or four feet, it will prevent
damage to any of the stones of the foundation.

A person apprehensive of danger from lightning, hap-
pening during the time of thunder to be in a house not so
secured, will do well to avoid sitting near the chimney,
mear a looking-glass, or any gilt pictures or wainscot$
the safest place is in the middle of the room, (so it be not
wader a metal lustre suspended by a chaiu) sitting in one
€hair and laying the feet up in another. It is still safer
to bring two or three mattresses or beds into the widdle
of the room, and, folding them up double, place the chair
wpon them ; for they not being so good conductors-as
the walls, the lightning will not chuse an interrupted
€ourse through the air of the room and the bedding,
when it can go through a continued better conductor,

. tbe wall. But where it can be had, a hammock, or swing-
‘g bed, suspended by silk cords equally distant from the
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walls on every side, and from the ceiling and floor above
and below, affords the safest situation a person can have
in any room whatever ; and what indeed may be dcemed
quite free from dauger of any stroke by lightning.

The Leech, a Prognosticator of the Weather.

CoNFINE a leach in a large phial, three-parts filled,
with rain water, regularly changed thrice a week, and
placed on a window frame, fronting the north, In fair
and frosty weather it lies motionless, and rolled up in a
spiral form, at the bottom of the gluss; but prior tu rain
or snow, it creeps up to the top, where if the rain will

heavy and of some continuance, it remains a consi-
erable time; if trifling, it quickly descends. Shouid
the rain or snow be accompanied with wind, it darts
about its habitation with amazing celerity, and seldom
ceases until it begins to blow hard. If a storm of thun-
der or lightning be approaching, it is exceedingly agi-
tated, and expresses its feelings in violent convulsive
atarts, at the top of the glass. It is remarkable, that
however fine and serene the weather may be, and not the
Jeast indication to change, either from the sky, the
barometer, or any other cause whatsoever, yet, if the
animal ever shift its position, or move in a desultory
manner, so certain will the coincident results occur,
within thirty-six hours, fiequeutly within twenty-four,
and sometimes in iwelve; though its motions chiefly
depend on the fall and duration. of the wet, and the
strength of the wind.

The Awn of Barley, an Hydrometer.

THE awn of barley is furnished with stiff points, whick,
like the teeth of a saw, are all turned towards the point
of it ; as this long awn lies upon the ground, it extends -
itself in the moist air of night, and pushes forward the
barley-corn, which it adheres to in the day; it shortens
as it dries; and as these points prevent it from receding,
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it draws up its pointed end ; and thus, creeping.like a
worm, will travel many feet from the parent stemn, That
wery ingenious mechanic philosopher, Mr. Edgeworth,
enee made on this principle a wooden automaton; its
Back consisted of soft fir-wood, about an inch square,
and four feet long, made of pieces cut the cross-way in
respect to the fibres of the wood, and glued together; it
Jad two feet before, and two behind, which supported

. the back horizontally ; but were placed with their extre-
mities, which were armed with sharp points of iron,
“Pending backwards. Hence, in moist weather, the back
- Jengthened, "and the two forcmost feet were pushed
forwards; in dry weather the hinder feet were drawn
afler, as the obliquity of the points of the feet prevented
it from receding. Might not this machinc be applied
as an hydrometer to some meteorological purpose ?

The. Power of Water when reduced to Vapour by
. Heat.

WhrATEVER force water may have while its parts

. semain togetlrer, is nothing, if compared to the almost
incredible power with which its parts are endued, when
they are reduced to vapour by heat. Those steams
which we see rising from the surface of boiling water,
and which to us appear feeble, yet, if properly conducted,
acquire immense force. In the same manner ss gun-
wder has but small effect, if suffered to expand at
rge, so the steam issuing from water is impotent, where
it is permitted to evaporate into the air; but where
eonfined in a narrow compass, as, for instance, where it
_¥ises in an iron tube shut up on every side, it there exerts
all the wonders of its strength. Muschenbrook has
geoved, by cxperiment, that the force of gunpowder ig
ble when compared to that of rising steam. An hun-
dred and forty pounds of gunpowder blew up a weight of
thivty thousans pounds; but on the other hand, an
Bundred and forty pounds of water, converted by heat
into steam, lifted a weight of seventy-seven thousand

ve

————
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pounds; and weuld still lift a much greater, if there .
were means of giving the steam greater heat with safety;
for the hotter the steam, the greater is its force,

Artificial Memory.

IN travelling along a road, the sight of the more
remarkable scenes we meet with, frequently puts us ia
mind of the subjects we were thinking or talking of when
we last saw them. Such facts, which are perfectly,
familiar, even to the vulgar, might very naturally snggest
the poseibility of assisting the memory, by establishing a
counexion between the ideas we wish to remember, and
certain sensible objects, which have been found frem
experience to make a permanent impression on the mind.
It was said, that a person coutrived a method of com-
mitting to memory the sermons which he wuas accus-
tomed to bear, by fixing his attention, during the different
heads of the discourse, on different compurtments of the
‘roof of the church, in.such a manner, as that when he
afterwards saw the roof, or recollected the order in which
its compartments were disposed, he recollected the me-
‘thod which the preacher had observed iu treating his
subject. This comtrivance: was perfectly analagous to
the topical memory of the ancients; an art which, what-
ever be the opinion we entertain cf its use, is certainly
entitled, in a high degree, to the praise of ingenuity.

Suppose youw fix in your memory the different apart-
‘ments in sowe very large building, and that you had
accustomed yourseif to think of these apartments always
in the same invariable order. Suppose farthes, that, in
freparing yourself for a public discourse, in which you

had occasion to treat of a great variety of particulars,

you were anxious to fix in your memory the order you
-proposed to observe in the communication of your ideas.
It is evident, that, by & proper division of your syhject
into heads, and by connecting each head with a particu-
lar apartment, (which you could easily do, by conceiving
yourself to be sitting in the apartment while you were
studying the part of your discourse you meant to conncct
with it), the habitual order in which these apartments
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eccurred to your thoughts, wonid present to you in their
proper arrangement, and without any effort on your
part, the ineas of which yoa were to tieat. It is also
obvious, that very little practice would enable you to
avail yourself of this contrivance, without any embarr:
ment or distraction of your attention. j

T procure Hydrogen Gas.

PROVIDE a phial with a cork stopper, throngh which
s thrust a piece of tobacco-pipe. Into the phial put a
few pieces of zinc, or small iren nails; on this poura
mixture, of equal parts, of sulpburic acid, (oil of vitriol),
and water, previousiy mixed in a tea-cup, to prevent
accidents. Replace the cork stopper, with the piece of
tobacco-pipe in it ; the hydrogen gas will then be libe-
rated through the pipe into a small stream. Apply the
flame of a candle or taper to this stream, and it will
immediately take fire, and burn with a clear flame until
all the hydrogen in the phial be exbausted. In this
experiment the zinc or iron, by the action of the acid,
becomes oxigenised, and is dissolved, thus taking the
oxigen from the snlpburic acid and water; the hydrogen
(the other constituent part of the water) is thereby
liberated, and ascends.

Exploding Gas Bubbles.

ADAYPT the end of a common tobacco-pipe to the
bladder thus filled with hydrogen gas, and dip the bow}
of the pipe into soap-suds, prepared as if for blowing up
soap bubbles; squeeze out small portions of gas from the
bladder into the soap-suds, and the buhbles will ascend
into the air with very great rapidity, until they are out

- of sight. If a lighted taper or candle be applied to the
Bubbles as they ascend from the bowl of the pipe, they
will explode with a loud noise.
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Weather Table.
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To fill a Bladder with Hydrogen Gas.

APPLY a bladder, previously wetted and compressed,
in erder to squeeze out all the common air, to the piece
of tobacco-pipe inserted in the cork stopper of the phial,
(as described in the experiment, p. 211). The bladder
will thus be filled with hyurogen gas.

Another Method.

PuT a small quantity of phosphorus and some potash,
" dissolved in water, into a retort ; apply the flame of a
candle or lamp to the bottom of the retort, until the
coutents boil.  The phosphuretted hydrogen gas will
"then rise, and may be collected in receivers. But if,
imstead of receiving the gas into a jar, letit simply ascend
into water; the bubbles of gas will then explode in
suceession, as they reach the surface of the water, and a
beéautiful white smoke will be formed, which rises slowly
and majestically to the ceiling  If bits of phosphorns
are kept some hours in bydrogen gas, phosphorized
hydrogen gag is produced ; and if bubbles of this gas are
thrown up into the receiver of an air-p :mp, previously
filled with oxygen gas, a brilliant biuish flame will imme-
diately fill the jar. . .

——————

The electric Kite.

Maxe a small cross of two light strips of cedar, the
arms 80 long as to reach to the four corners of a large
thin silk handkerchief whea extended ; tie the corners
of the handkerebref to the extremities of the cross; and
you have the budy of the Lite, which being properly
accommodated with a tail, loop, and string, will rise in
the air like those made of paper; but this being of silk,
is more adapted to bear the wet and wind of a thunder
gust, without tearing. To the top of the upright stick
of the cross is to be fixed a very sharp-pointed wire,
rising a foot or more ahove the wopd. To the end of the
twine, next the hand, is to be tied a silk ribbon, and

P s TV N UUU
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where the silk and twine join a key may be fastened.
This kite is to be raised when a thunder-storm™ appears
to be coming on; and the person who' holds thie string
‘must stand within a door or window, or under some
cover, so that the silk ribbon m~y not be wet ; and care
must be taken that the twine do not touch the frame of
the door or window. As soon as any of the thunder
clouds come over the kite, the pointed wire will draw
the electric fire from them, and the kite, with all the
twine, will be electrified, while the loose filaments of
_the twine will stand out every way,and be attrdcted by
an approaching finger. When the rain has wetted the'kite
.and twine, so that it cau conduct the electric fire freely,
-you will find it stream.out plentifully from the key on the
approach of your knuckle. At this key an electric phial
‘may. be- charged ; and from electric- fire thus obtained,
spirits may be kindled, and all the other electric experi-
,ments performed, which are usually done by the help of
. rubbed glass or tube, and thereby the identity of the
electric matter with that of ightning completely de-
.monstrated. : : :

Singular Impression on. the visual Nerves by &
, luminous Object.

Ir, while sitting in a room, you look earnestly at the
middle of a window a little while,. when the day is bright,
and then shut your eyes, the figure of the window will
still remain in your eye, and so distinct that you may
.count the panes. A remarkable circumstance attending
.this experiment is, that the impression of forms is better
retained than that of colours ; for after the eyes are shut,
when you first discern the image of the window,- the
panes appear dark, and the cross-bars of the sashes, with
the window frames and walls, appear white-and bright;
‘but if you still add to the darkness of the eyes, by cover-
iug them with your hand, the reverse instantly takes
. place, the panes appear luminous, and the cress-bass
durk ; and by removing the hand, they are again reversed,
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Remarkable Effect on the visual Nerves by looking
through different coloured Glasses.

A¥TER looking thrcugh green spectacles, the white
ga'pe’r of a book will,: in first taking them off, appear to,

ave a blush of red; =zund after looking through red
glasses, a greenish cast., This seems. to intimate a
relation between green and red, not yet explained,

Curious Effects of 0il upo.ri W’atef, and Water uponv

oOil.

FASTEN a piece of packthread round a tumbler, with
strings of the same from each side, meeting above it in a
knot at about a foot distauce from the top of the tumbler.
Then putting in as much water as will fill about one-
third part of the tumbler, hft it up by the knot, and
swing it to and fro in the air; and the water will kecp
its place as steadily in the water as if it were ice. But
pour gently in upon the water about as much oil, anil
then again swing it in the air as before; the tranquillity
before possessed by the water will be transferred to the
surface of the oil, and the water under it will be violently
agitated. )

'm i d
Anotler curious Erperiment with Oil and Water.

DroP a small quantity of oil into water agitated by
the wind ; it will immediately spread itself with surprising
swiftness upon the surface, and the oil, though scarcely
more than a tea spoon full, will produce an instant calm
over a space several yards square. It should be done
on the windward side of the pond or river, and you will
observe it extend to the size of nearly half an acrc,
making it appear as smooth as a looking-glass. One
remarkable circumstance in this experiment is, the sud-
den wide, and forcible spreading of a drop of oil on the
surface of the water; for if a drop of oil is put upon a
highly polished marble table, or a looking-glass, laid
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horizontally, the drop remains in its place, spreading
very little, but when dropped on water it spreads instantly

- maoy feet round, becoming s0 thin as to produce the
prismaticcolours for a considerable space,and beyoud them
20 much thioner as to be invisible, except in its effect
of smoothing the waves at a much greater distance. It
seems as if a repuleion of its particles took place us eoon
as it touched'the water, and so strong as to act on other
bodies swimmiug on the surface, as straw, leaves, chips,
&c. forcing them to recede every way from the drop as
from a ceptre, leaving a large clear space.

THE END.
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