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VOUNG²MAN ' S

BOOK OF AMUSEMENI .

Zatable Candlè nds .

es that are rather of a yellow
them in the

R
candle ends , ro

p; in fact as much as pos 6

s beéen burnt vn within an inch or 80.
Oof sweet

Then cut some slips out of the
meas much in the shape of sper -shion th

wicks as you can , stick them into your mock

andles , light them for an instant , 80 as to make

heir tops black , blow them out again , and they are

ready for use . When you produce them , light them ,

( the almond will readily take fire , and flame for a
nd

few moments ) put them into your mouth , chewea

r. This may well be
Swallow them one after anothe

xler ' s dessert .
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OF AMUSEMENT . 3

not to be comparèéd with this invention , and the great
danger attendir
giving a methodical account of jits preparation to our

its manufacture prevents us from

„ Particularly as it can be purchased , properly
red , of the chemists .

The slighitest agitation or fri

uched
from asm⸗ zight produces an ex -

on, a drop of water f. on it has the same
No attempt can be to inclose it in a

pottle but t be le t alone in the capsule , wherein
by evaporation this terrible property

ith safety , no greater
quantity than uin of silver should be used ; the
last process of drying should be made in a metallic

vessel , and the face of the operator defended by a
f

To make this

mask with strong 188 Eyes.

and precipitate
th by lime - w tate upon
ilterint into à shallow -

vessel , th 0 — ammonia upon it, and when
it has twelve hours , pour off the liquid ,
and a black powder will remain , which must be



Take about a third part
silver , and Put it ir
to be

* by the
When the
Ate IV 3 „ with a
may be played bz
snuffers , boots , she

of fulminati
Wick of a candle „ Which i

sh to surpris
the powder , it will immedi -

report . Similar tricks
the silver in a pair

y5ou

01

Mmatte

Take abo 1e third

16 torm of a r, then place it in situationWhere it is likely to be trod upon. The noise wWillboth su Prise
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fuace ! Every one was of cou

OFH AMUSEMHNT . 5

emical change ãn d fuin Lads

8well known that white oxide
*＋2 1

the name of7
those of the f

lady thus painted was sitting in a leeture roo

chemistry being the subject , water impregna t

sulphuretted hydrogen gas ( Harrogate water ) we
handed roundfor inspection . On lling this liquid,
the lady in question became suddenly blaαα in the

Mte, is used
SeX 0 wish 8 become fairer . A

5rse alarmed at t
but the leeturer explaining

the cause of the phenomenon , the lady received no
further injury than a salutary practieal lesson to

rely more on mental than personal and artificial

den chemical char

beauty in future .

To luminate the Suνuα⁰ ονν “ Nater .

Wet a piece of fine 10
ether , and throw it into àa basin of water ; the sur-
face of the water will inies in the darl

and , by gently blowing upo 2
lations will be formed , wh irabove

the fluid to a considerable 0
water must be rendered 93 If the phos -

Plborts etlier be applied to the hand , or other warm

objects ( which may be done with salety ) it renders

ar with phosphorized

1 mce. In winter , the



Ade
ric acid , to f
Ware basin ; and add t
quarters ofan 11
produc

ad
0f8 0

1 01les 1 6 n thesurft t erv 31 ole surfaceof the 1 will inou d171 8witl f flre, 1the bottethe flui 1 g1 5and a hissin

10 En Oο Liquids .
4ITake

ynitre , in powder ,t that is quite dr 8
quantity of Uy rectified oil of vitriolling the mixture in a moderate sand heat , it willproduce a liquor like a Vellowish fume ; this , when

recelver , is Mauber ' s Spirits M Ni -
that name, may„»ma)

caught
re , probably
be obtained at

the pre

vill of courseSave muchet
Vou then

turpentine , or

ime a 10
but a drachm Led oil of eloves ,

Arraw vessel ; andou add an eg
ratner more , of thAuantity , II



in ponlel,
110une 5
U„ anl d1h

beat, Kni

this
5FM.uiritz *

t name, n

ill of e

il 0t 50

If you take up a
with a tube , ( the bowl
will do, ) and 1 let a drop 5
will chill and condense with a fine ·

5 the Whole substance

that holds
tuich end be k, even with
not break .

Lo guσνο αοPerson à Supernatural Auvpearancee .

Put one part of pnosphorus into six of
st them in a sand heat . Rub this on the face

to shut the eyes ) and tlie appearanee in
and dig
( taking car
the

parts which have been rubbed appearing
vered by a luminous lambent flame of a

lour , whilst the eyes and moutl
No danger whatever attends thisSpots .

ark will be supernaturally frightful ;

Xxperiment .

olive oil,

all the
to be co-

bluish co-
h appear like black





ame will be in

match , inflame
1

e flame will be now kept up
It will be of a delicate red

colour .

Provide a tin
is at the other , a

5 Fill this tube with powdered er
Up. VI

8700 shook over tlie f a tore
12fl

produce thé Ppearance o1

metla Fix three pins in thie table, and lay the piece of

money upon them ; then place a heap of the flowers

of sulphur below the piece of money d another

above it , and set fire to them . When the flame is

compos

„ vou will find on the upper part of the piece a5 Pper 1 1
been detached from it

extine
thin plate of metal , wWhich h



two ounces of salt
the mix -

h take a Juantity , about
ma ladle or1

11II resemble aloud clap of
Vou will h more viMolent commotionIt you do

ntity of the last ex -rimer
or three ounces of

àr ot accidents , i
se, but by placing the
very hot coals , in the
n Off.



II Tese

t Common00

F AMUSEMuENI 1

dence willCommon pruc
care in the

out of the way

Ihe Tumbling Agg.

Fill a quill with quicksilver , seal it

with good hard w then have ane
a small piece of the shell off the sma

in the quill with the quicke ilver ; la
e tumbling about 80 1

yit omtl round
S Al¹yand it will not ces

aains iniheat rei
small bladde
it will skip about so long as

Zlluusion .Monez auννbented h α Ohtic

ss of aàconical shape , ( small
and

In a large drinking gl
at the bottom and v ide at the top ) put ashillin

let the glass be half full of water ; then place a plat

on the top of it , and turn it quickly over , that the

water may not escape . Vou will see on the ple
e of half - a - Crown; and a lit

piece of coin the 8

Higlier up, another , the siae of à shilling .
It will add to tne amusement this experiment

aflords , by giving the glass to one of the company ,

( but who of course has not witnessed your operations )



Vhich is about
issium will ir stantly burst into*

' n, and burn vividly on the
05 lärting at the same time fromJe of thevess the other , with great violence11¹ J 0 beau

er of a window ,

rough this
place

Bristol
„ will

rd, ( what
m procure

fely well ;) this bot
g, deighteen e

round it :



SCY.

r of Ait

mware(

le Lengtl.

10 che

moveable foot , t
nce 365 8 g1²

thus placed , all
8 of the window will be painted or8 8

paper in an inve
and in the most natural colours . If you

ted position , with the greatest

zularity
place a swing looking glass outside the window , by

turning it more or less , you will have on the paper
ull the objects on each side the window .

If, instéead of placing the looking - g
bom above the hole

outside the

ndow , you place it in the re

( Whi must then be made near the top of the shutter )
itation on a paper placed

isure allFOU ma
and draw at your

tion is directly north ; and

ay is noon.

Let the rays of light that pass throt
lass in the shutter be th rown on 8

enve mirror , properly fixed in a frame .

thin strip
hnold it in
the focal diste

e opposite wall , amidst the reflecting rays ,



1j the othe
of the vesse

B0OOK

and beautifully clear

dé heen mied

ple, water from
kè a bit of eloth

and place it,
containing the

rend must be made
Vand to hang down

iquor is end will soon begin
ner v ttract and separateith oi it be required to' r sponge must be first im-

He
hich hour

it. V
number of
the next l
ineluding th
Which w

heHar

Iour 2ιπ,jmed Person

Udeof his watch at
he tells you ; and
u then desire him
that addition on

Our to that which
hour at which

ill give the answer :
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t 6 ( this he conceals to himself ;3

nt 20 on the dial , beginni
which he proposes torVAuedeen 5ale Heen

kwards , recko ach hou
as I, and including in his addition tl
hour the hand plac ed at , the addition will end at 6,
which is the hour proposed ; thus ,

number of the

e Watk
Akeà bitl hour the hand is placed at is —* * r8
7) Aud! The next hour to that which A intends to rise
el containg it is 7, ien

ende ken eeeee 1
Count ack the hours from 6, and reckon them

there will be 1I hours , viz . 4, 3 ,22,1,127
* ( 11

king . . . . 20

161en diel of sympathetic ink ,
ingular phenomenon ,

lout with th ink ,
Aarat pleasure ;

from cobalt ;
sible , until some

nce has been applied to make them 8appear : but
when once they have appeared

bunn
remain . T0

brepare this ink , take zaffre , and dissolve it in nitro -
muriatic - acid , till the acidextracts from it the metal·

lis mit
J01tells

other kinds are at S61 in



It n, Whiel
Vacrid, with commonwa you write withiqi n paper, t will be invisible ;

6 * ffi degree of heat , they
Wh h r has cooled tlieyWilldi paper be too muchheated , theyn Ir at

1

the following
write on several

à certain number
jestion write the

Same
pieces of paper ,
artifice may be

D0x to which you
sScave , containing

Plate ofiron made very hot , order that1e inside of it may heated to aà certain degree .
II ctedes 0 the qu tions , take the bitstpaper contai 1e company youir send II, or oracle , to

7 into the heated
1 y have remai in it some

t˖ out , and Withe answers whichö ake care , soon to lay aside the
f h iain long in the hands of

8



SEMENT .

those to whom the
the ans baper became

1ve green vitriol and a little nitrous acid in
common water . vour characters with a ne

Nextinfuse small Ale Is, slightlv bruised , ii
In two or th

Lagical Tea - Spoon .

of bismuth , and
f fusion , throw in two ounces and

ad, and one ounce and a half of tin : these
will combine , forming an alloy , fusible in boil -

8 alloy into bars , and tal
them to a silver - smith ' s to be made into

ger to stir his tea , as soon as it is
Poured from the tea - pot ; he will not be a little sur -
Prised to find it melt in his tea - cup .

tea - spoons .
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Paper1
vou are

ry thin

tion for writingg 86-
the above paper on that 5ouinte is pa d tèever you think

1 K fat

* me

6
1,οννσοαα Roon .

U 1seven different tumble containing
W 8 tes 1„ Copper ,

in „ magn . Paft
„ When pletely into a largeEV 0 1 and stir the

6 rod ; 1 sh in a warm
W where

ügitakäl⸗ due evaporation hasehie i zin to shoot out into
vill be interspersed in small roups

mongst each othe r eolour
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and peculiar form of
each crystal separa
maining in the resf ere they were
deposited , will display a very curious and pleasir
ppearance . Preserve it carefully from 0

Lo me te Fire Bottles .

The phosphoric fire bottles ma
following er
glass , heat it gradually in àa ladle - full of
introduce into it a few grains of phosphorus ; let the

phial be then left ur urbed for àafew minutes , and

proceed in this manner till the phial is full . Another
hos 8 bottle , consists

phosphorus and one of lime ,
Phial for about

mer: —Take a small phial of very thin
d, and

ay be prepared in the
al

method of prepari
in heating two par
placed in layers ,

phorus into a small
ladle-ful 8 sand ; and when

half an or put alittle

, turn it
round , so that the

to the sides of the phial ;
To use this bottle , take a

match , introduce jits point 818

Phosphorus may
and then cork it
common brims
me bottle , 80 5 0 eause a minute quantity of

here to it : if the match be rubbed on
ottle cork , it will instantly take fire .

en not to use the same match a
econd immediately , or while it is hot , as it
would infallibly set fire to the phosphorus in the

bottle .

2



oe Hane
Lell in ꝛbhαοννHͥ

u if tlie prod lets ,

number is
If even , the even
1„ the even num⸗-r is in the 1



1 holling ;

two parts ( by measure ) of
art of water : on

the mixture i

a temp

it into a thir
luric acid , add to it one
t or stirring them togeth

and

ft hando

is dissolved ,
f vessel (a decar i e best ) , 1

des of mercury , to which add a quart of common
id your d silver , andwedwater ; to the whole ac

let it remain untouched .
In a few days the mercury will appear covered

of little branches of a silver colour
will increase for a month or two,

after the mereury is entirely

with a number
This appearar

hande6l 8and will remain
dissolved .

uet .
Nie Lead Tyvee.

more modern invention , and an easier method by
far than the above is the following :

Jo a piece of 2 en a wire , crooked in the

—
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form of the worm of a st rend of theworm be thrust through à eoncork . Vou then pourspring w. 8 lecante :
add a s 1 lead

neinte and v 0 at tlfast it u days the t
gin 5

7.

rachm of solid phos rus into à largeflasl 1
slanting , that the

may not break the glass. Pour upon itI ot water , and the whole over aà
P or any common tin lamp , filled with

h should be al -inch from the flas and as soon as theWater is heated , streams of fire will issue from the
sky - rockets ; some Par -8 of the glass , represent -nd will frequen Iy display brilliant rays .

mue at times till the
n immee

Wances will
to simmer , whe ately a curious

duallz ascends , till it
When it has continued

gins , and
collects to
Aalr

3half a flame of the lamp , andthe p rush down , forming
Int

rolling over eacl
Pearing , a splendid

tself : after waiting a
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13“
ing out t
least , th⸗
third or fourth time of blowing

after the internal surface of

—— Sstẽ

minute

many of the stars will shoot with great
from side to side , and some of them

hese appearancesbrilliant
veral minutes . What remains in the fl

for the same experiment several
050

and without

Swill serve

e should be taken , after
and water in a

more water . C

the operation is over , to lay the fla
Cool sec

To procune Nttoνν öOa A

Take two or three ounces of nitrate of ammonia in

crystals , and put it into a retort , then apply 8 tof àa lamp to the 1
does not exceed 50
begin to melt , the gas
able quantities . The

Produesäk ,
though not so pure ,
with fire , or si

diluted

„ on copper
as is given out

must

Xxtimes jits

tilings or small pieces of
till the acid begins to turn brown ; the proce
then be stopped .



itrous
common air ,

ou are to place
nder put four orſive pounds of sho

pening .
dOw

us partitions will re⸗
shot , it will Pro -



nOn à 8
on e from the other ; drop

and copper
kidise and become by a small

wooden point, the
will , whilst the flame of a taper ,
the plate , will iner
re - action of the sub
the Pinten and thus form a d

n agreeabe
8810of

uors. 1407

bièce of thread in urine , or co
32 Tie it to a xing, not larger than a

dingring . When you apply the fla
o it , it will burn to ashes , but yet sustain the ring .

né of a candle

Wide
nsidde
Cheswicz,
0dden 5 4 .oden Liglit produced h Stigar .
ouAre
er put ſu If two piecesof loaf - suge r ( bout a pound e each) are

kstruck against each other in thie dark , a light - blue
flame , like lightning , will be elicited . The same
eflect takes place when a loaf of sugar is struck with
an iron instrument .



* OUNG MAN' S BOOE

7 551οσνο dαααsstειν Appearance ersons in à Room74

issolve salt in an inft
wine . Dip 80 in this solution , and having seth all the ot' ther lights in the room.

bicꝶ, placed on tibo 9, ονje
bread ing dne Glassos .

The stick , intended to be broken , must neither bethick , nor rest with any great hold on the two glasses .Both its extre mities must ta per to a Point , and should
a size as possil le , in order that thecentre of gravity maay be more et8ih known . Thetick must be placed rest ing

be of as uniform

on the edges of the glasses
ectly level , the at the stick mayand not incli 16

which ought tot e Perfe
main horizontal , d to one

e , morenan another . Care alsomust be
takten tha

only shall the points
. If a

speedy and smart blow, but Propor ti 01 5 4 ar as canbeè judged , to the size of the stick , and the — nee of1* 1the glasses , be then given to it in the middle , it will

st lightly on the edge each

fron and spirits of

not h.
eave!
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zak in two, without either of the g

injured .

Magical Tra

A⸗
Ir jit

Infuse a fewesha

ter , and when the liquo
into a bottle . Then take three and

one of them withTII
the second aà small quanti
will not be observed , if th

1.ird without a
tle be pour

it will appear of a straw colour ;
sgradually from bluish grey to black , when

Piece of iron , which has
g vinegar . In the

me a violet tint .

and 1
d into the first 8,

if into the second ,
it will pa
stirred with àa key or ar

been previously dipped in s
third glass , thie red liquor will a

To maſe ar Ooαs .Coral Jor G&.

To two drachms of flne vermilion add one ounce of
clèear resin , and melt them together . Having the
branches of twigs peeled and dried , paint them over
with this mixture while hot . The black thorn is the
best branch for it . Hold them over a gentle fire ,
turning them round till they are perfectly covered
and smooth . White coral may be made with white
lead , and black with lamp black .



Wof lead in a Ppiece oto0th b
at there8 e no wrinkles in it, W234

it be every where in contact with the ball ; 168
8state , over the flame of a taper ,
melted without the paper being effee

J, indèeed, wInen once fused , will not
ierce the paper , and run The ab

IAαιM‘ ͥinnations .

5 . mnenUbitlon may be made with very N. B. ItIttle trouble or expen 3 3 1155
l6 Ible orexp in the following manner : i055el61 0up with architectural



board ; prick small holes in
the illuthose parts where you wie bui

minations t r, observing , that in proportion to
smallerperspe

and on the the hole

lamp or candle , but
flection of the !

end of the box,
tion of illumina -

e light in front , is to
ed paper before it , which will cast a me

ry, and not diminish the
his can be ve

ht, nor

greéatly to iner
red in, leaving

he papel
.

Rfused, Il

papet, 1

nent , if paper ofIt would be an improve
were

1
rendered transparent by oil ,

placed between the lights behind the aperture

tnAcliter



me it will become 80

ining the
Having

Ued from the
by thie solu -

to the mouth of
1e common air

o do, or the blad -
der will thus

air , which when
à candle , by pressing
orm a beautiful green
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T%⁰οmανά“ ιẽaAAρρE ] αονẽH f d Fludsh df Lightning ,
tι α§ iοο ieαα Rο‚ο m̃vπσẽe an one e

Candle .

„ % Nah hor in spirit of wine , ane
15depos : t the

A. *the solution in a v
ine must be

by strong and speedy boiling . If a
ters the room with a lighted candle , the air will in-

flame , while the combustion will be so sudden , and
burfinge

t pil de of so short aàduration , e

ine intos
th it

to occion no danger .

ated solution of

8
by drop , sulp

ed together with a glas

into an opaque white＋ 1

1 5e —

0 0 mnt
Zo melt Iron in d moment , and mabe ĩt nun int

Drops .

à bar of iron to a white heat , and then apply

to it a roll of sulphur . The iron will immediately

melt , and run into drops .



formed over a basin
that fall down will be

id reduced into a

y it on a table ;
ts eyes , and it will

Jou take the feather

part oft
et ĩt lay hold of the stem

fN
et, and Utwist and

t Jou Falso roll it

at ĩt cannot be

0 amuse
to

575 move it

t1] f nts. Vot
kbe klass, and lahinga p of paper or thin

cterously turn the gl
vn on 8

8 5
ot 1 88, with its

mo 1 ꝛ to re-mov Ka
it every

f
utluoe,U
Sräinz,



ormedloyet
t falldonn

ucr

or of the oDjeet , Iook
at will then be5 Deal

een distinetly ,

Neꝛio Camera Li

table iniece of Iooki àtablé
angle in front of

1
looking into it

shape or materials vou
please ; insert in the moutli of one à small tube , at
the end of which is a piece of phosphorus , and in the
moutli of the other aà tube containing at the end a
few grains o0t gunpowder ; taking

D
that each



upletely

I0prodhe

Present to any onea ring , or place at some dis -
tance , and in that the plane of it shabe turne Dersons ' s
shut one ofhis eve und trytt
erooked stick, 8¹ ent 1

illver , Idom su Person with one eyewould not e same difficulty ; being ac-
5

to make 5 only one eye, he acquiresit o 0 tances with great correcet -

4 Poiode

I 4
pntPutthr

noney„

ter, andfi 0 —iches in hei
boutet hesin wid
ve 8 r 1V 4 18¹

in With its mouth open ,md f i i1 1 In t1 V Stop it very05
With a person , by de- Uuim to 1 he places it on his knee 1

eoe
Is uncorked the



n the ln

adimitas
moull.

OF AMUSEMENT .

water will run through the bottom , and make him
completely wet .

To produce gneat Heat bν pres-
eacen otlier .

nting tioo Solids t0

Take aàcry
bruis

tal or two of the nitrate of copper , and
them , then moisten them with water , and roll

them up quickly in a piece of tin - foil , and in half a
minute , or little more , the tin - foil will begin to smoke ,
and soon after take fire and explode with a slight
noise . Except the erystals of the nitrate of copper

tened , no heat will be produced .are mois

A4 Poꝛoder :uhiieh ci,ανẽE Nre ꝛchen ehννρονeαιν)σ to the
Air .

Put thrée ounces of rock alum , and one ounce of
honey or sugar , into a new earthen dish , glazed , and
which is capable of standing a st,
the mixture over the fire , stirr it continually till it
becomes very dry and hard : emove it from the
fire , and pound it to a coarse powe
der into a long - necked bottle ,

ssel empty :
up the crucibl

Put this pow -
ving a part of the

ꝛced it in a crucible , fill
e with fine sand , and surround it with

n Kept at a

and having pl—

has be
red heat
vapour 1881
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stop it with a piece of cor suffered it tocool , preserve the mix les well closed .
ttles , and let fall a

vder on à lfew g
à bit of paper , or any

If you unclose one of these l

1
t become blue ,

)urn the paper or other
then

or fis-1 A b tvir 8th fit t ent the escap
a fanciful

eboard to
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in a PFalnut - sy
2 SMell.

To melt aàpiece , Mone
ꝛ0t injuring

Bend any thin coin , and put it into half a walnut -
Pplace the shell on a little sand , to keep it

dy . Then fill the shell with a mixture made of
parts of very dry pounded nitre , one part of

flowers of sulphur , and a little saw - dust well sifted .
If you then set a light to the mixture , you will find ,
vhen it is melted , that the be melted

bottom of the shell , mof a button , which
hard when the burning mo round it

tained very little

metal will e
at th
Will
is consumed ; the shell will have s

ter

Choose someé of the most perfect buds of the flow -
ers you wish to preserve , such as are the lat
blooming , ready to open ; cut them off with à p

8, leaving to each , if possible , a piece of the
em about three inches long ; cover the end of the

stem immediately with Spanish wax , and when the
buds are a little sbrunk , wrap each of them up sepa -
rately in aà piece of paper , perfe ean and dry ,
and lock them up in a dry box or drawer , and they
will keep without corrupting . Inwinter, or any other

time , when you would have the flowers blow , take
the buds over night , cut the end of the stem , and put

——

—

—
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the
has been infused , and
buds open

Kkit into small

earthen vessel
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buds into wa

and expa
Ir most

4 Rer6

1

6 but

1i 10ry

4 f
16 y 4
the thi

4 Liquor ty

a bit of phosph

Af full of v.

rate fire .
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ttle nitre or salt
lay u will sèe the

d the flowers
„ and breath their

the cen-
ain ; therefore , the

D Vèes

size of a pea ;
are to put into a

nd boil it in a small
Have in

h a well - fitted glass
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700 r, and immerse it, with its n
r. On taking

immediat

th open ,
ty the v

ely pourin the
then put in the stopper , and cover i1 with mastich , to
prevent the entrance of the ernal air .

swater will shine in the dar
n without being touched ; and

em wen
uikiten

brilliant flas

O dg
50 Haut :557 4

Mat: / he . 27²W com,
Men, u7Menn, αsͥ

viz . First twoThey must pass in this manner ,
women pass , then one of them bringeth back t
and repasseth with the third wornan 3 t done , one
of the three wome boat , and
sitting down upon the on0 with 5 r husband ,
mitteth the other two men to pass over to find their
wives ; then one of the saidmen with his wife bringeth

her upon ms ound , he
sseth wi th him; lastly ,

u the three men entereth

he boat , and placinę
he otlier man, andr

ound withe woman which is f



f very
inch i

νοροονορονiuute
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NMe Fier : Fountdin .

If twenty grains of phosphorus , eut very small ,
and mixed with forty grains of powder of zine ,

to four drachms of water , and two drachms of
concentrated sulphuric acid be added the
bles of inflamed phosphorated hz
quickly cover the whole su

her , and

Let a third person double the number oſ 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 product add 10. Let him next add 1 to the last
number , and if the ring be on the right hand , and 2
on the left , and multiply the whole by 10: to the
product of this he must add the number of the ſin-

„ ( counting the thumb as the firstfinger ) and
ythe whole againby 10. Let him then add the

number of the joint , and , lastly , to the whole join 35.
He is then to tell 5ou the amount of the wl

from which you are to subtract 3535, and the re
mainder will consist of four figures ; the first of



'8S B0OOK

umber the finger ,

ird in order
of the thumh

hird person is 6

iplied by

To which add the number of the thumb

—And multiply again by

Q—¹ —Then add the number of the joint .And Iastly , the number . 8e
From which deducting .

The remainder is .
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lenotes the thirdOf which , as we have said ,
Derson , the 2 the left hand , the 1 the thuinb , and the
Iast 2 the second joint .

Lo construct Papen Balloons .

Take
shape of

reral sheets of silk paper ; cut them in the
spindle ; or, to speak more familié

s of the sectior
rly ,

the coveri of an orange ; join
into one spheric globular be

hon, leaving t
pieces toget
aud border the aperture with a rib

ends , tliat you may suspend from them the following
lamp :

et a small basket of very fine wire , if tlie

small , and suspend it from the aperture , so
that the smoke from the flame of a few leaves 0

per , wrapped together , and dipped in oil, ma
the iuside of it . Before you light this paper , sus
the balloon in such a manner , that it may, in a

it hasmeasure , be exhausted of air , and as soon
been dilated , let it go, together with the wire basket ,
which will serve as ballast .

Tuuo merr Compamions arè to have equdl shαοçs

Eiglit Gallons r MVine, ibhiich arè in à vessel con -

taining ecaet / Righit Gullons , noiͥ to malte tlis

eqνb pα⁰itiο dMie hare onlij tibo othen emptj

ve⸗ M onèe containeth Five Gallons , andsels, e0er



NeEοSlα ‘
lhesetn

omthe 5 let ht gallons ,0 0 1 poured into th
en fl ut vessel so filled letree

three , sctheré t vessel of five.

ed to filljit ,so there1 1ai four ge in the vessel of
gallons Un the other two vesssels .t may be1 in

eav 2 xe to 1
readers

＋ 44. 0 5 4 40

1e ueckof which is not more
th a fun-

ullot red wine , and place it
glass , whose height

ubout two inches ; fill this
Wine wi shortly come out



lin tlieſe

ytherVaſ,“
ler two ess

ENT. f5

bottle , and
525

in the zmall column
of the water ; while at the same time ,

ater entering
g

the bottle , will supply the place
The reason of this is, that as water

than wine , it must hold the lower

An effect equally g will be 5 d, if the
vessel with wine .

heavier

place , while the other rises to the top .

bottle be filled with water , and th

oονb,EjGv , tMe one even and the othen odd, bᷣeing
rsons , to the endͤt ]

L6% 7

ꝝyour Ssiglit ), sevανEl chu, “ onο ν,νοte
to diSοοjο ) QemiehfefLliose nν ] ¹bers el

nRave chiosen.

Suppose you have pro
John two numbers , the one ev

as ten and nine , and that each of those p
chuse one of the 8 uid number d0 n to

cover which number each person shall hato d
chosen , you must take two numbers , theè one even ar

the other odd, as two and three ? te nb id Peter mul -
OSen by twWe„5tiply that number w ch he shal

that number which hese John 10 multEAI
shall have chosen by three that bid them add

the two produets together , and et them make knowr
f01 tliem whethe sum to you , dn

said sum be even or odd, or 55 any other v

ecret , endeavour to discover it , by bidding the

take the balf of the said sum , for by knowing wWhee



YOUNG MAN' S BOOE
the said sum be even or
cipal end to be aimed at
an even number , t

odd, you do obtain the prin-
use if the said sum be

Iy he that multiplied his
der, ( to wit , by three ) did

number by you
chuse the nur t ten ) ; but if the saidzum happen to be an odd r, then he whom youSaused to PIY his number by your odd number ,( to wit, by d ibly chusethe odd number ,( to wit. 6

NRe G Poun

lüt ,

pipe ( atter mentioned ) to whiel t ĩs to be fixed ,4 md which may be fastened toa y kind of pump ; pro-vided 80 Wucted, that the water shall havt1 8 0 4 1
t˖ f a it Ir th

Pipà1number 8 noles throughethe : lobe, tlItene centre , Janné o the pipe thatnunicate the pur The ter that eomes
Tushing with violence into the glohe,the l

form a very pleas -

Provideet ö 1 fa that are
together in such àamanner



OF AMUSEMENT .

that thie hollow between them be very narrow . Fix
them vertically to a pipe from whence a jet proceeds
Bore a 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 .

To cause d brilliant Eaplosion under Vater .

Drop a piece of phosphorus , the size of a pea , into
a tumbler of hot water ; and , from a bladder , fur -
nished with a stop cock , foree a stream of oxygen

tly upon it. This will afford a most brilliant
combustion under water .
dire

The Magical Mirrors .

Make two holes in the wainscot of a room , each
foot high and ten inches wide , and about a foot
tant from each other . Let these apert
the height of a man' s

ures be about
nd in each of them place

nt glass in af
aind the partition ,

aperture , plac

common mir
ectly facing

closed in the wainse
es. These mirrors are

twWomirro
in an angle of forty - five de
each to bee
between them must be enclosed with poe
Painted black , and well elosed that no light can en-

itèen inches square ; and all the space
teboard



ꝛover them,
whichi you

ö When a person looks into one of these fict 10usit
ing his own face, he will seestead ot

t that is in frontof the other ; thus, if two
and

instead of eac
tA these mirrors ,

e ench other86
f N 1should be a sconce with a lighted candle

on each side he two ses in the wain -
enlighten the faces of the persons who Ioole

ve so remark -

d gum benzoin on a
cer ; invert over it a

a sprig of heath , or an)
1e of a candle

dense fumes will
posit themselves in most

texture , on the sprig ot
g folie

ha like quan -
lium, 1 1 1 th Nmtogether with the

ilt

ct Withe
ügitate

le, andbr
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point of a knife . The mixture will take place quietly
but if the alloy of these two bodies be brought into
contact with à globule of quicksilver , the compound

instantly bursts into àamost beautifulwhen agitate
flame , and burns vividly .

Take a common phisal bottle , and cut offut
N may be done by a piece of

rd, ed round it, an
and part of the ne

one Whom hnolds 8 be5 85 firmly in 1
Heated in a fewminutes by the i

and then dipped peene y into cole
will be decapitated more easily
means Let the Ppl
common pum] Dp- Water,
mouth, turn ite 1removim

finger , it will be only a drops
Without cork or stopper o

water will be retain 0d within the Wlk
2

b51the
of the external air; the weight of

ter than thathial being so much g
Auantit) within . Now let a bit of tape be9

to which the two ends of a

ned, so as to form a loop to hang
the middle of the bot

string may be atte
t be thus suspended , iu a perpendi

and this is the
on a nail :
manner , with the mouth downw
barometer . Whenſthe weather

19 E



Iih will enlarge till it
en another drop , while the humidity ofth

ph 0

1 6 7

In winter an elegant nent may be
formed by cutti the r thi nd ofa carrot ,

Uung the bulb, and placing it in à shallow
v f 0 V i nfold
th 1 ift of a very hand -

1 0 ntrast withthe 8

ater for about a
ꝗ¹ the picce of wood with
It it to dry after each
Wäsk Lastly, wash the wood by means of a
Common painting brush with vinegar , prepared a8
follows : —put one ounce of ste- L, or iron filings , into
two ounces of vin gar , kèeep t phial near the fire, s0
as to be gently heated for about two hours , then de-
cant the vinegar and keep it for use.

Fndt
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To. find tlie number qſ Changes thiat mag bᷣerung
o Nuoelve Bells .

Multiply the numbers from 1, to 12, continually
into each other , as follow : and the last produet will
give the number required .

479,001,600
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Enehianted Bottle .

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

fl nd that no other liquid is
1sed but water . à8 11Sed but water in either of these s the

illusion cea

Ppar t be
1 t ce of e ut,
1 8¹ ded 1 a hook over à
horizontal haardeet 1 13 8horizontal board ; to the rend ofthe cord is fix -

Ia horizontal index , having cular graduated
scale on the board . As the cord attr . 1ets moisture , or
the contrary , it twists or untwists , and thereby turns
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F, andde)
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index . On this principle , tlle Dutch toys , c- alled

weather houses , are made ; one end of the index

supports a small image of a man , and the other

that of a woman ; the former appears , or is brought

out in wet weather , and the latter in fair weather .

MfulMustcal Instrument .

Fake a common poker , and tie a tape on it at top ,
e are left at liberty ;
und the first finger of

s0 that both ends of the t

these ends must be rolled ro

„ and then with theeach 1
ars close , strike

The den ok the tone which this odd
Theany body .

musical inst

deepest and

Another Cheap Hzjdrometer

Theé following is the most lasting and convenient

an instrument of this kind .

Take a very nice balance , and place in it a sponge

or other body , which easily imbibes moisture , and
at the other

mode of construct

et it be equalib rio, with a weight hung

end of tlie benam. Now, if the air become moist , the
honderate ; if dry ,

balance may bẽbecoming heavier will pr.

ponge will be raised up. TI

by either having the pin in the
contrived two ways ;
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middle of the beam , with a slender tongue , afoot
and ahalf long , pointing to the division on the arched
plate fitted t- other extremity of thè beam
may be madé e a larger arch
on a board placed for

To prepare the sponge t mavit may be necessary to
wash it in water , and hen dry , in water or vinegar

Irtar has been dis-
1let ren it is fit to be used.

I to a 1 ty of pounded spar,vith a VI d pour upon them0 sulph s will be disenga -
ged, holding 6 ts that youWish to resemkWish to reseml nust now be moistened
with water . connected with the

855 fthe re fluorie acid gas will be ab⸗
e moisture adhering to thesubstance 8, and

5 SIIe ipitated Ipon them like asort of
hoar frost , whicl lave àa very beautiful appear -ance , and isv dura

8 111 rꝛot the Fingers .

61 gular illusion may be produced , that has
in the touch

int

Sed

ont



hemll
beautilul!

2

If we pass the middle finger over the forèe finger ,
s0 as to make this last turn towards the thumb , and
we then place a small globular body under
of these fil and press it
in contact with them , wees

thè tipsne tip
may move exactly

Wimagine we feel two
globes . In this case , the finger ed out ot
its natural position exerts an actic
in accord with the other finger ,
tion that seems to1

away all the white part of the impreFirst ,
80 that nothing appears but the print : then brush over

of it withthe face rong gum water , or size
then put it into the gl
stick , on which a camel ' s - ha
even on, and arre what nur

please in the globe ; let them dry about twelve hours ,
rofParis , either white

you please , and turn the

be, and with a 10
lair pencil is fixed , st

per of prints you

then pour some 2
or tinged with an)

lobe easily about , so that every part may be covered ;
and jt is finished .

g8
pour out the superfluous pla

To tałe à Shilling oα %̟ ‚αα Hlu⁴αundles

Vou must have a curtain - ring , the size of a shilling .
At lirst , you put the shilling into the handkerchief ;



ꝛerè is no decep -
ad, and while the

1 Yof conveying it se-tly away Whe ave possession of the0 ef ag vay the curt ain ring.

4 7 8eG&
1 LA 0 to Ve dll i d . flame ,

1 6090 t as a
suming 88
ne amazement ofet ignorant of what eutl

t0 1a3 with a Hand-

H0 NRedyEF 26 172 H tK ktee 77%0

Pl VN the
Oofa IK, or tree , no f1 n t 5 ear againstthe other

E u WiII 1 Nthe Watch beat as distinetly



Hoꝛo to preparè Candle that the strongest PVind
ꝛ0ι] hοο but .

Put some salt upon a linen rag , and roll it round
the candle ; you may then light the candle , and it

n all away , even if you have it out all the
in a strong wind .

To put Ale and Pater in à Glass ꝛbithout miæing
tem .

Ale, and set it upon a
then pt il handkerchief over the glass

1e surface of the Aleand press it down tot 7Jou maqy
ith water , and draw upzen gently fill the glass w1

the handkerchief , and
11e Ale without mixin

oneWiln

To hᷣreah an Jron Bar as biꝗ as oum arm .

Take melted soap , with w
Iron Bar, at the same place

h you will rub your
1ere you would have

1 off and clearthing takeit break ; then with any
away part of that unction in the middle part of it
about tlie width of half - a- crown . Then take a sponge
dipped into ardent water of three distillations , bring

it will breit round the bar, and in six hot



8 Kärspac1 t poOfthe ö

s willfill
th t

.
t an

11

e; the
0 4 . 5 will be

1

vard side
4 will im-

4 t˖
6

S

finas
— 8 0lis

t˖

0 1 §the waves at a much greater
ulsion of its particles took
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place as soon as it touched the water , and so strong
us to act on other bodies swimming on the surface , as
straw , leaves , chips , &c. foreing them to recede eve

way from the drop as from a centre , leaving
clear space

To eut and teanr into Piecè,s
to matte ãt ꝛchiole ahain .

must have a confedera

, oue of which he thro
form the feat with . former cure to put U

1 st in 195 g the bundle , 4
though he affects to 1 together promiscu -
ously . The person he desires to dr
the handkerchiefs , naturally takes that which comes
first to his hand . He desires to shake thein again , to

this handkerchief upf

aw one Of

embellish the operation , but , So doing, takes care85
to bring the right handkerchief uppermost , ar

fully f18 s upon some simpleton to draw ; and if he
finds that he is not likely to take thie first that comies
to his hand , he prevents him from drawing , by fixing

upon another , under pretence of his having a more
Sugacious look. When the handkerchief is torn and

carefully folded up, it is put under aà glass upon a
table piaced near a partition . On that part of the
table on which it is deposited is a little trap , which

opens and lets it fall into a drawer . The confede -

rate , concealed behind the curtain , passes his hand



redulous . If the
h a table, ( which

i

as this)
nief in his pocket ,

t for the pieces , which

very hard toge-
0 0

8598 Uit well with

1
05

8 ard about it, and
ichtot

„ * 3 u ſirst put it in the pot.

606

41 vI185 1d Ieross to a
ö

0 provide against anyimpo-05
nt tle number of

8 he
8

8 to B, nine
n B toD

ö returned ,
1e found the number
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precisely the same ; notwithstanding which , two
diamonds had been purloined . How was this ma -
naged ?

C 0 D
00 00 00 0

or tlepite 0
d. 0

0
0
0
Bin A

it rer SO0LUTION.

A bare inspection of the cross in its original , and
its altered form, will explain this familiar puzzle to

not met with it before .Behose who
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Arother ꝛbaνũ.

A ge
dueks in a box, upons-
tion :

2, WITH IX Ducks . “

more ingenuity than honesty ,
and contrived it 80

in the box correspondedwith that upon the direction .
any wo

lumber e
As he neither erased

r„ nor substituted a new direction ,
rd

how did he s0 t as to correspond with the con-

mereé S before tlieWOoRoma ꝛerals 13 ad U01293 Feral tion then read

10 4 V N ury Jruv' ars . “AN BBI WITH SIX DucCRS.

L Hosable Pieces

Take two guii and two shillings , and grind part
only , so that they may be Wults,half the common thicl erve, that

of them away , o1
bu

lickness ; and ob
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they must be quite thin at the ed; then rivet a
guinea and a shilling together . Lay one of these
double pieces , withi the shilling upwards, on the paln
of yourhand , at the bottom of your three first fingers
and lay the other p „ith the guinea upwards in
the like manner , in the ot hand . Let the comn-
pany take notice in which hand is the
in which is the shilling . Then , as y
hands , you naturally
vou open them a

11

linea , and
shut your

rn the pieces oVver, and when
in, the shilling and the guinea

will appear to have changed their places .

Ne Lump Chirononieter .

I. It represents a chamber lamp , A,
lrical vessel made of tin , in the

is to be filled with oil. This
out thrèee inches 1

ting of a cyli
andshape of a candle

vessel should be a
iameter , placed

of lamp and s
op in London . To the

handle C, which supports the fr
ir inches wie

h and one inch
ua stand , B. The whole apparatus

1 be pi chased , ready made , at
B, is fixed

D , about 12
frame is te's high , and fe

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
into halves , quarters , &c. On the handle C, and
close to tlie glass , is fixed the styleor hand , E.

Now, as the distance of the style from the flame
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of the lamp is only an inch, then , if the distance of
the frame from th „ while tlie float

deerease of thethat contains the l
le on the frame

h, and show,
by jits progression , the lar increase of the hours,
with their s 1 livisions

Vou must be car Iways to burn the same oil,
˖ 8 nd thewick must never

ary in si if precautions are not attendedto
1 Lial a0

ber .

1 ( hat vouplease ,wit
0 10 h has d and sifted 1.

1e sun, then p ir same a slip or branch of à
lant bearing a white flower , (for such only ean be
inged) and use n ther water to water it with , but

U as E0 it vou e red flowers ;
with bl if blu With this coloured
vater , water the plant tà a day, morning , and
vening , and removeit into the house at night ,s0 that

kK not of the mornir revening dew for those
weelks. Vou will then experience , tlat it will pro-

1ce Howers t 1 with that Co-
with that ,
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I0 mabeè à Slrilł turn upon its ede on the point
F needl10 V Nneedlè

Vleontt
f Take ine or por-Jengtln. Take a wine or por

ter bottle , and insert in
mouth a cork , with
dle in a perpendi -

position . Then
nick in the face of

another cor
ix a shilling ; and into

a8e 01U

in which

same cork stick two
common table - forks ,
opposite to each other ,
with the handles in-

nwards , as
ectly under

1644eee eeeeeeeeeeeeeeemeede StOOd Uti theby consyn orde 8annexed engraving .
If the rim of tl then placed upon the

bpoint of the needle , it may he turned round , without
any risk of falling off, as the centre of i

low the centre of suspensi

Eas : method r mahingꝗ à Rain Ga

A very simple rain gaue and one which will an
swer all praetical purposes , coi nnel ,2copper

Whose opening is exactly ten square inches :
F

I
K4



quantity ofrain
weight in

and
are must be
sto them :

ytheè best Plo40
Iin them at dif-

vαονν? ονs .

wine, ale , or beer , and 80
overhead in chalk erush -
„ ( but they must not be

live again.

yoε CheEν , and then id
F on à Stick .

Vou must have two rings exactly alike , one

of which has a notch which admits vour check.
FThen you have exhibited the perfect ring , vou

ze it for the other , and privately slip the notch

over one side of your mouth ; in the meantime , v0
slip the who K,

hiding it witl.
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r hand ; then desire me one to hold the end of

stick , whip the ring out of your cl
with it inst
he

k, and smite
ly upon thes „ concealing it, and

ruct two small hollow fl⸗-
9 enamel ; but in the lower
Part , representing

small hole , throv
the feet , leave a

zh which a drop of
Water can be introduced , or apply

to the back part of each a sort of
appendage in the form of a tail ,
pierced at the end , so that a portion

water may be made to enter this
Then brir

602017nod

le otbel

the figure into
n in such a manner , that

nall drop of water , it
t, and remain

suspended in the fluid . Fill the bot -
tle with water to the orifice , and
cover it with parchment , wäich
must be closely tied round the neck :

sée accompanying figure . Jo put
the figures in motion , press the

parchment over the orifice with your fing
figures will descend , remove your fl

r , and the
er, they will

rise ; apply and remove your fingers alternately , the



—

1res WI the
zuch a manner as to excit Astonishment of
unacquainte

EXI

n ο eel

1a8 boas à bow with a di Tunsmall
heéek, s0 contrived that

EsthrUpreither pinch too hard , nor
be drawn off. There

tches in it, that the place of
10n nav 1 natnay not b 0ticed . his invention ,

Which is ver 1
815 curious, can never be detected ; it i3“

un unprovement of the old feat of eutting one' s nose
Oft, Which was done by

n tl 8e. ö

Immerz



OF AMUSEMENT .
00K

mishment
d.

EXPERIMENTS IN MAGNETISM .

TuE smallest natural magnets generally possess the
greatest proportion of attractive power . The magnet
worn by Sir Isaac Newton , in his ring , weighed only
three grains , yet was able to take up 756 grains , or
nearly 250 times jits own weight : whereas , magnets
weighing above two pounds , seldom lift more than

L5 tive or six times their own weight .
1 For the more clearly explaining the following ex-

periments , it is to be observed , that the two ends of à
magnet are called its poles . When placed on a pivot ,
in just equilibrium , that end which turns to the north
is called the north pole , and the other end the south

pole .

ch
Iaun dl

attle)tha

T Find the Poles fαο Magnet .

Immerse a magnet in iron filings , and when drawn
out , it will be found covered all over with them ; but
it will be observed that there are two places , diame -
trically opposite to each other , which are the poles ,
where the filings are closer , and wbere the small
oblong fragments stand as it were upright , while in
other parts they lie flat .



Lo sſieio thie eſfect F thie Magnet Poles on each

Fix two touch eedles y on two
separate Piece f cork 11r ir then place
the pieces of e beside each other, the needle beit51in a parall 51 „with the same name
together , (north or soute south ) and they will mutually
repel each ot ftner; butif les of eontrary name
bè placed te er. 11 1Placed together , tl each other nearer

7 Macner : 11

inch diameter ,
of wood; or get a hollow eane
ong, and half an inch thick.

et it be very strongly
t ; this rod is to be

bored through the wand, and
tv ulends of ivory that

Screw on, diffe t ˖ifferer their shapes , that y5ou may
better distinguish the poles of the magnetic bar.

When you present the north pole of this Wand to
the south pole „suspended on à

on the surface of
8

d a magnetic bar,)
pivot , or to a light body swimt
the water (in which you have plac
that body will approach the we nd, and present that
end which contains the th end of tlie bar ; but it

Vou present thie north or south end of the wand, to

le
lorth

Imit.

Tbisey,Expe



OF AMUSEMENT .

the north or south end of the needle , it wilhr
from it.

Ne Learned Siban .

Have a large marble or china bowl, painted inside
the rim with the letters of the alphabet ; a small
swan in which is concealed a steel or iron pin, is set
to swim in the bowl , and on bei g desired , will selec
any letters , say those which compose your name - to
effeet this , the performer of the trick must hiave à
magnet in his pocket , by means of which , as he
moves round the table , the swan will be attracted to
every letter at which it is required to stop .

Ie MHgisteriou , Watch .

and
will ,

Vou desire any person to lend you his watch
ask himif it will gowhen laid on the table . I
no doubt , say it will ; in which case , you place it over
the end of the magnet, and it will Presently stop .
Vou then mark the precise spot where you placed
the wateh , and moving the point of the magnet , you
give the watch to another person , and desire him to
make the experiment ; in which he not succeeding ,
you give it to a third (at the same time replacing tlie
magnet ) and he will immediately perform it .

This experiment cannot be affected , unless you use
aà very strongly impregnated magnetic bar , ( which

—

—

ñ—
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nay be purchased at an optician ' s) and the balance
of the watch must be of steel , which may be easily
ascertained by previously opening it, and looking at
the works .

Vmeéans of the magnetie eom-
loaded with a touched needle.

' oring a hole in the edge of
ven in the needle , let the

f pewter , or silver , to hide
Lof it. Next take dle that is balanced

ey, and havi
filled with a

as the mariner ' s com-
8, and this will turn towards the neéedle inclosed

monein the Desire any person to lend you a
er piece of money , and having dexter -

zed it, let him at his option , secretly placee in a snuff - box, or not , as he tluinles fit, and
it then becomes Jour task to say whether he has or
has so, without touching the box. Vour

or needle upon a pivot , enables you 0
by placing it near the box : if the needle

maintains its northerly dire etion , unalterably , be as-
sured the money is not

t done
OWInCompass ,
do thi

„
contained in the box, unless

the north - pole of the needle , ( which lies hid within
the money ) happens to be placed in a northerly di-
rection a thing not v ry likely to happen . However ,to be quite sure , ſind fault with the position of tlie
snuff - box -contrive to it —and ik tlie needle
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does not vibrate one way or the other , tlie loaded
money is not in the box. Two points remain , upon
which you may deceive yourself , viz. first , your nee -
dle must be very sensible , or the iufluence will be too
inconsiderable to effect any change in it ; second ,
take good care that your adversary (or person acted
on) does not change your piece for another , and tirus
defeat the accomplishment of your purpose .

To su νᷓ α Needle in tlię
Magnetic F

4 ον Q̊ means Fthie
Lu¹νAd.

Place a magnet on a stand to raise it a little above
the table , then bring a small sewing needle , contain -
ing a thread , within a little of the magnet , keeping
hold of the thread to prevent the needle from attaching
itself to the magnet . The needle , in endeavouring to
fly to the magnet , and being prevented by the thread ,
will remain curiously suspended in thie air .

Ne Magnetical Table .

Under the top of a common table , place a magnet
that turns on a pivot , fix a board to cover it , so that
it may not be discovered . At one end of the table ,
secretly place a tin , that communicates with the mag -
net , and by which it may be placed in several different
positions . Strew some steel ſilings , or very small



1 XYOUNGMAN ' S BOOK

nails , over that part of the table where the magnet is,and reque of a knife or Key, apply it to
the filings , and it will have the sume effect on the
larger ends of these as a magnet would . Then placing
vour hand a zareles epin at the bottom of
the table , nof the magnet , and givingthe key or ! one you will disappoint , he

form the experiment as you have
ng the pin' s influence ag you may

at command .
shewethat vou have these things

ing tlie 1o

will be unable to per
done ; cha

Fon many of ned in this book,
a common Flo-

ts by meansof à1
ntine , tied

I; the upper part will

useful
rence oil
thread Prev V
round the middle and
make a r will contain chemical
ingredient Ure to be held over d
flame .

h a cork ste pper , through which
Into the Phial put

is tlirust a piece of te

Provide a phial wit
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a few pieces of zine , or small ĩron nails ; on thĩs pour
a mixture , of equal parts of sulphuric acid , (oil of
vitriol ) , and water , previously 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 liberated 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 the hydrogen in the phial be
exhausted . In the experiment , the zine or iron , by

t eomne the action of the acid becomes oxygenised , and is dis -
solved , thus taking the oxygen from the sulphuric 0
acid and water ; the hydrogen ( the other constituent
part of the water ) is therefore liberated and ascends.

To Fill à Bladder birth Hydrogen Gas .

Apply ſa bladder , pr
sed , in order 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 above ) .
The bladder will thus be filled with hydrogen gas.

viously wetted and eomp

Pure Flame .

Hydrogen gas furnishes the purest flame that can
be exhibited ; for the flame of bodies that emit much
light derive that power from solid bodies intensely



ascend into water , the bubbl
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ignited , and diffused through them , and which , in
ordinary flames , as of gas , tallow , wax , oil, &c. con-·
sists of finely divided charcoal

Inſiamed Soap Bubbles .

With apair of bellows , half fill a bladder , having
à stop - cock , with common air , and fill the other halr
with hydrogen gas : screwea brass tobacco - pipe to the
stop - cock , and dip it into a basin of soap- lather .When the bladder is Pressed , bubbles will rush out, to
which apply the flame fa ct and they will ex-
plode with great violence . Let the bubbles be de-
tached from the bowl of the pipe , before they are in-
ſlamed , or else the ſlame may rush into the pipe, and
burst the bladder .

Hrploding Gas Bubbles .

Put asmall quantity hosphorus and some potash,
à retort ; apply the flame of a

bottom of theè retort , until tle
ted hydrogen gas will

d in receivers . But if
ou let it simply

' bles of gas will then ex⸗
plode in succession , as they reach the surface of tlie
vater, and a beautiful white smoke will be

dissolved in water ,
candle or lar
contents boil.
then rise , and may be collect
instead of receiving the gas
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EUI
f fIl tch
tobactofk

nöf8

15flls
Aulfleff

l ble
beloke
intollef

il l

0

ling
If bits of phosphorus are kept some hours in hydrogen

Phosphorized hydr

SlOwIy aud majestically to the ce

en gas is pro
bubbles of this gas are thrown up into the receiver ot
n air pump , previously filled with o
brilliant blueish flame will

gen gas , à
IIthe jar .immediately

voοαο,, Oαννν gaus.

Put a small quantity of the black oxide of man -
ganese into àa tubulated retort , and pour upon it as

ich strong sulphuric acid as will convert jit into a
muinpaste . Support the retort upor

25 let the nend of it dip under the edge of the

64 à wire stand ,

glass vessel which is placed on thie shelf of the pneu -
matic - trough full of water to receive the gas

ae heat of a lamp toct
ntinue to form as long

1e rètort , and the gas
vanese con-

tains any of it .

hαit thο,’ Cο“ον ¹ 7 Charcoal in O.
Gus.

charcoal , andfastenTake a small piece of red -ho
it to the
jar of oxyg

end of a copper wire , then let it down in a
and the appearanc will be very

beautiful ; for the charcoal burns with great splen
dour andet s out svarks in all directions .

USEMENT . J1

and if



and the lighit is
d by art .

ν Glloo - Porms .

jar o ygen gas in a
Lshine with much greater
atmospherie air . As the

ö nds on the will of the
hably affordsan instanee
zas gives to the anitmal

wil
04 5

ine in Oæiygen Gas.
41Lake some tu ngs of zine, form a ball of it , and

ert aà small bit of phosphorus
ö atfix it to a wire; ii
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into the ball , set ſire to it and introduce it quicklyinto the bottle filled with oxygen gas . The zinc will
talcee fire , and burn with a beautiful green flame sur -
rounded by a white one.

Another ꝛbαι¹.

If a current of oxyge s be conveyed to filings
of the metals , they will burn with greatrapidity .For this purpose , fill a large bladder with oxygen
gas , and adapt it to a tube ; by pre ing the bladder ,
and throwing the gas on a piece of ignited charcoal
on which filings of metal have been put , they v
burn rapidly . The filings of metal which exhibit the
most brilliant appearances , are
antimony , iron , and steel .

those ofzine , copper ,

Astonishing Healfthe F U, Oaν˙ &ie dioνe Gas .

On projecting the flame issuing from the com-
pound blow- pipe , against the outside of a small tin -
ned iron cup , full of cold water , the outside of the
cup will become red hot , and at lengtli assume a
White heat , not only on its outside , but within , in
contact with the water : and in an instant afterwards
the flame will break through the side of thie cup , and
enter the water without being extinguished . The



under water ; wit
the flame will continue to burn with

diminished y, in act
e

ergy , in actual contact with the wa⸗
1 a tumb holding about half -a-

ed from about 56 de-

1in ammonia-
out two grains
heated red- hot

f spongy
ninute , that if put
zen and hydrogen,

glass as rapidl /
Such a

1e Sp ong)
1rrent of hydrogen,

bens that if an in-
hosed for some

tion does
„if the top of

ger or palm of the
lat the eur-

inflammationE¹ hydrogen is Passing out
mmediatelumediately takes place 8

4 ePpPlace. 00 indeed , is not
hanc sul⸗Listhe



ficient to elevate the temperature s0
1nHammation .Càuse instant i

ent uposs

Vglass shall be quite filled with rain - water , ve
substances shall be added and it shall not run over
Dissolve a portion of salt in the water ; after which
it will receive a certain quantity of s
that a certain quantity of alum , and
dissoluble bo i

1
and not inere its first dimen -

sions ; which proves that fluids have vac uities , or
ure not perfectly dense .

10 Produce d Scarlet Pattern on d Black Cõον ] .

Boil a piece of white muslin , or calico , for àafew
minutes , in a solution of acetate of iron , and dry it
strongly near a fire. Hav done this , rinse it in
water , and dye it black , by boiling it for a short time
with a few chips of logwood and water and lastly ,
elear it of the superfluous dye , by ri t in water .
Then suffer the dyed cloth to dryrs gain, and sprinkle
it over with lemon- juice , or dilute muriatic acid . It
will then be seen , that , wherever the lemon juice is
applied , it will turn the dyed stuff of a scarlet colour ;
and in this manner any pattern may be produced upon
a black ground , upon et ico or linen cloth .
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IetHu¹εssttration the
D7 Fi /HProduce Vyitè uponᷓα

Ppiece o muslin f few minutes in
10 ute ofiron , composed of one part8 Ite iron , and eight of water ;
ou Iry i Then imprint uponit spots

1anpß pattern you choose , with lemon - juice ; render
it dry again , and rinse it We water . If the stuff
now be boiled with logwoodee hips and water , it will
exhihit white spots upon à ck ground .

Lethoc mal & QꝘ◻n Aromatie Vinegar , ſor
Purij 7 Buildings , orManlfuctories ,

lake 0 1 V 1 0
cient tity of powdered e C, or cor nwhiting
with it, to d the acidity ; then let the white

le, and pou ffthe ins pid supernatunt
va let the wl powder be dried,
pen air, o t When itis dry,

zuric acid , as long as white acid
f 1d 1e vessels are most

Proper to be used oon this occasion , as the aeid will not
act upon them . t is the acetie acid knon
in the shops by the name of aromatic vinegar . Tle

88, point it outsimplicity and cheapness of this pr
commodious one, for purikying

is a very useful and

DReM0%
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Prisons , hospitals , ships , and houses , where cont -
is presumed or suspected ; the white acid fumes dif -
fusing themselves quickly round .

The Mode Constructing and Fil ing Balloons .

The best forms for balloons , are those of à globe
and an egg- like figure . Fire - balloons , or those Taised
by heated air , if very large , may be made of Iinen , or
silk , and must be open at the bottom , having a hoop
round the opening , from which is suspended the grate
for the fuel , which is bestof straw , or other Ilight com-

Small balloons of this kind may be madebustibles .
of tissue paper , having a wire round the bottom . TWO

ires may support in the centre of the opening
tle cup , with some cotton and spirits of wine, the

flame of which will rarefy the air , and raise the ma-
chine . Large balloons for inſlammable air , must be
made of silk , and varnished over , so as to beair - tigl
To the upper part of the balloon there
à valve , opening inwards , to which a

ꝛouldbe fitte
string should be

fastened , passing through a hole made in a small piece
of wood, fixed in the lower part of the balloon ; s
that the aeronaut m: yopen the valve when he wis
to descend . The etion of the valve is effected by a
round brass plate , having a hole about two or three
inches diameter : on the inside there is a shutter of
brass , covered also with leather , which serves to elo
the hole ; it is fastened to the leather of the pla

—
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by. The T
with leatl V 8
suspended byk1
ZoOeso 1 f
upper part , and con
varic cor0 ceedir m1of a 0 vo f belowet balloon From

85 18 A t ge of the boatThis eir mav I W zeveral pieces* d ˖ e meshes of th
8 be small at top (againsthich partof the

enmtus infla All rts the greatest foree)
18 they 1 0 the top. The
filling thi

procured bybutting a quantity of iron-fil or turnings , with
Someoil of vitrio „ into casks lined

these casks , tin tubes
ito one that is connected with

Ball aannot be
in diam

With lea top ot

balloon . loons
Six feet eter , of oiled silk,as the weitAut oi the material is too great for the air

to buoy it up. They may be made smaller, of thin
strips or bladder, or other m mbran ne, glued together .

allan itois of a ealt,
fœtus in the

eighteen iuches

The best for
which is the
womb .
in diamet

Pur Pose 18 themembrane
With this tliev

enel

e present improvedtstl
en gas balloo n.
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sulphur and 28 pounds of ijiron-
filings toget ! and add as much water as will form
the whole into a paste : bury the mass about two
feet below the surface of the earth , and in twelve or

urtèeen hours so much heat will be generated , as to
ell the earth, and cause an artificial volcano , throw -

up whatever impedes its pre 88, and s zatterin
0round ashes of a yellowish and black colour . T0
8

succeed in this experiment ,ad vantageshould be taken
of warm weather , and after the tentli hour of burying

8, care should be taken not to approach too

Zo mabe Beautiſgul Transparent Coloured Vater .

The following liquors , which are coloured , being
mixed , produce colours very different from their own.
The yellow tineture of saffron , and the red tineture of

roses , when mixed , produee a green . Blue tineture of
Violets , and brown spirit of sulphur , produce a erim -
son. Red tincture of roses , and brown spirits of harts -
horn , make a blue . Blue tincture of violets , and blue
solution of copper , give a violet colour . Blue tineture
of cyanus , and blue spirit of sal - ammoniac coloured ,
make green. Blue solution of Hungarian vitriol , and

of potash , make yellow . Blue solution of

Hungarian vitriol , and red tincture of roses , make

black ; and blue tincture of cyanus , and green solu -
tion of copper , produee red .
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rk ground , 8
r, and a little lower,

it , fix up another ,
then ace your-

and, having
opposite t1

shut the left eàJe, dackwards , kee ping your eyed on the first obje
Uistance of nine

when you are at the
or ten feet , the second will entire 17

disappear from Vour sight .

Singular Eꝶect on the FVisual Organs .

Affix to a dark wall a round
or two in diameter ; and àlittl
of two feet on each side ,
vourself

piece of paper , an inch
elower , at the distance

Ks; then place
ectly opposite to the paper , and hold the

end of your fl ger before your face in such à manner ,that when the right eye is open , it shall conceal the
marke on the left ; and when the left eye is open , the
mark on the right : if you then look with both eyes

make two 1
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18 not àt
vill never -

to the end of your finger , the paper , whie
all concealed by it from either of your eyes ,

less disappear .

ura is a amusing optical
tructed for this purpe

the wooden tube a,

The camera obsc
zal, toy . Fig. 3, is a box cor

ifying - glass is placed i
and the object is thrown upon the angular mirror b,

are of the most extensive view mayplete ]
e obtamed in the space of a few inches , and the

box may be carried in the pocket of the observer .

Ihe Tliaumatrope - an amutsing Ton.

The optical principle on which this machine is con-

structed , is the duration of an impression on the eye,
after the object producing it has been withdrawn ,
and whic h is said to last about a second .

The cards are each suspended by a bobbin at either

side . There is a part of à figure or object represented
on one side of the card , and the remainder on the

other . For example : we have the head of a watch -

man on the obverse of one, and the empty watch - box

1810b35 on the reverse ; by twirling the bobbins , and con -

guallcb Sequently spinning the card , the head and box fit
SRA together and we see à complete guardian ofthe night -



WellUt by twirling the bobbins wWeProdt
Wes, and these leavesl

lucè the striking like⸗ness Of a

8 3 Rl
its 81d

WIkk 1aperture at one of V, thu
06 to revolve on a hvertpiece of wood in t 5851 the light opposite the 6i N. uxis will be vis; PI

arent sereen, tthere
two

epieted on the sereen , at
1 W 00 ,

„ Scn side. This experiment 1l.9ne minuteness of the rays40 580
s1 lich

50 for, if they were boar,% *0 duld not pass each utall40 ler wi , 8
This not the image.1 — 5 very amusing by 0placing 3 uiin

3 ship or any other
1 aperture ; and when thie Ibe hhh8 are 44 5 801 en, three Images may Froc

n revolve through a Raearet)5 Image will be visible on B,t1 57
umher α les1 number of candles , boxgt Wii s mereased in ati à31 an equal ratio , and à v0deffzle ship , by turning the roαν 117 uning the row of candles , will be Verconverted inte an entire fleet
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I¹e Atiαινuα Lundscape .

à foot long
or any otl

greatly
se proportions . At each of its opposiĩte ends

on the inside of this box, place a piece of look
Nass tliat shall exactly fit : but at that end wherethe sight hole A is, s. W5 the quicksilver off the

glass , through which the eye e i

eight inches wide, Six inche 8
dimensions you please ; 80 they
from th

the objec ts.
ver the box with gauze , over which place a pieceof transpa whielh is to be well fastened in.

Let there be two grooves at each of the places C, D,
nes as follows : on

ard, let there be skilfullj
bainted , on both sides , any subj you think proper ,

&e. and on two
other boards , the same subjects on one side only , and
eut out all the white

Parts : observe also , thiat there
ought to be in one of them some object re
the subjeet place
may noter

E, FE, to receive two printed sc
two pieces of past

as woods , bowers , gardens , house

elative to
Lat A, that the mirror placed at B

flect the hole on the opposite side .
The boards painted on both sides are to slide in

the grooves C, „ , E, F, and those painted on one
are to be place d against the opposite mirrors 481dE

and B; then cover the box withlits transparent top.Tlis box should be Placed in a strong light , to have
E good effe —

When it is viewed through tlie sight hole , itwil.
Present an unlimited prospect of rural scenery „ Lra -
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dually loosing its in obscurity ; and be found well
Worth the pains bestowede ts construetion .

ILa soap - bub be blown up, and set under a
that the motion of the air may notaffect it ,

les down the sides, and the top groꝶs
ly appear At

nest substance ever observed isthe aqueous
ſilm of the soap bubble previous to bursting ; Jet it
is capable of reflecting a faint image of a candle , or
the sun. Hence must correspond witl.
what Sir Isaac
Which apf
hundred and fifty thousandth part of an inch.

Another .

A convex and concave lens , of nearly the same

y together , exhibit
rings of colours about the points where they touch.

are dark rings , and, When

eurvature , beir g pressed clos

etween the colours ther
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the glasses are very much compressed , the central

spot is dark .

The princi
flecting planes made of gl
reflecting substance , ground perfectly flat , and high -8g
Iy polished . These reflectors may have any magni -
tude , but in general , they should be from four or five
to ten or twelve inches long , their greatest breadt ! h

being about an inch when the length is six inch
and increasing in proportion as the length increa -
When these two plates are put together at an a
of 60, or the sixth part of a eirele , and the eye placed
at the narrow end, it will observe the opening multi -

plied six times , and arranged round the oentre .

Changes tlièe Kaleidoscope .

The following curious calculation has been made of
the number of changes this instrument will admit .

Supposing the instrument to contain twenty small

pieces of glass , &c. and that you malce ten changes in
each minute , it will take the inconceivable space of

462,880,899,576 vears , and 360 days to go through
the immense variety of changes it is capable of pro -
dueing . Or, if you take only twelve small pieces
and make ten changes in each minute , it will then
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EqUuire vS r 91veæa1 yeèarsand 49 days , to ex-
zaust its va

K ö for the Raleidoscope .

55 pable of creati

t˖ 1 ugly and shapeless ob-
1 tions which it presents ,

45
101 Are 80 superi

meothers , that noidea
fthe instru -

Selected.
K t yinver -

curvilineal form, such as
ke the figure 8, curves

18 and otherSpira
16 K ectane 4 1tangles , and triangles , ma)

8 17 8, both spun and
ind shadesof colours , Should

5
35. 1pes ; and when these

R
1 f flat - coloured glass , blue

orpiment , differently
loured lid l 4 8

8
l noving in small vesse

bjects for t
make the finest transpar

When the objects are

10¹
15 nts of opaquely -

ents.
858 the transparent frag -

55 es wire , of coloured
In selectiug transparent

to rejeet frug·
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ments of opaque glass , and dark colours that do not
transmit much light , and all pieces of spun glass or
coloured plates should be as thin as possible .

Solar Mier 0De.

Make a round hole in the window - shutter , about
three inches in diameter , and place it in a glass lens
of about twelve inches focal distance . To the inside of
the hole adapt a tube , having at a small distance from
the lens , a slit , capable of receiving one or two very
thin plates of glass , to which the object to be viewed
must be a d by means of a little gum water ,

ytransparent . Into this tube fit another ,
ed at its anterior extremity with a lens half an

inch focal distance . Place a mirror before the hole
of the window shutter on the outside , in such a
manner as to throw the light of the sun into the tube ,

room , and by means of the mirror refleeted thes
on the glass 4

place some small object between the two moveable
plates of glass , or affix it to one of them with very
transparent gum water , and bring it exactly into the
axis of the tube ; if the moveable tube be then pushed
in or drawyn out till the object be a little beyond the

inctly on a card

Ilel to the axis ,s in a direction par⸗

focus , it will be seen painted veryc
or piece of white paper , held at a proper distance ;
and will appear to be greatly magnified . A small

—

——
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insect will appear a lar. animal , ora hair as big as à
Walking - stick ; the eels in vinegar , or flour paste willIook like small serpents

Ie Portable Diorama ,

Is a most instruetive and d elightful production of
Uess and refined amuse-

A neat box contains a
views , abbey ruins , sea-pieces ,

. „ Which fit into a slight wood-
Uso a numb

oduced

able of afford 10

of atmospheric ,
by having similar trans -

in clouds , with a rainbow , with a
K, of erimson , yel-

behind the first -
onally combined with à

ain pieces
2eofwhich being plac

mentione „( and occasi1 5 . 5 16 moveable ö 11 impart to them all the
I changes 0

„ davn , sunset , moon-40 light, &e the spectator with the
changes Objeets

the entire scenes,
mpest to pro-

t to imagine see
their forms

tion to the
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To drato , eas,ũ , correctl , à Landscdpe , or an /
other ohject ꝛbithout being obliged to observe ſ,
Hules , Perpective , and ꝛbithout the Ad ã klie
Camerd Obscura .

Procure a box of pasteboard , A, B, C, D, (Fi
of about a foot and a half long, and made in the shape

fa truncated pyramid , whose base B, D, F, G, is eigl

s wide , and six inches high . Fix to the other
end of it a tube of four or five in long , and which

ou can draw out from the box more or less . Line1
the inside of the box with black paper , and place jit on
a leg or stand of wood, H, and on which it may be

ed bvated or depre he hir 13
small frameof wood, and divide it at every

inch by lines of black silk drawn across i
forty - eight equal parts ; divide these into

8, by lines of finer

form
U

rent thick -the dit
nes of silk serving to distinguish more readily
the corresponding divisions : flx this frame at the end
of B D, as the base of the pyramid .

Provide à drawing paper , divided into the same
number of parts by lines , lightly drawnin the frame

ize these divisions
you propose

in pencil . It is not material of whats
are ; that will depend entirely on tl

nt
ndscape , or any

to draw the objects by this instrun
Place this instrument opposite àa l

other object that you want to draw , and fix the leg
firmly on, or in the ground , that it may not shake ;
then turning it to the vou choose , raise or ineline
it, and put the tube further in or out , till you have
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gained an advantageous view bject you intend
to draw

E. , by tby the instrument which you
height of your eye, and looking

through the tube, car
u0 ˖ tully observe all that is contain -

d in each division of tl ar ied in e livision of the frame , and transpose it to
division in your paper : and if you

or even draw-
ng picture , and one

nowlédge in paintiE2e à very ple
all the 0b tS V 1Itne objects will appear in the most exaet

draw all sorts of ob-
1eW and even human
1 ae inthe same attitude ,
ce from instrument .

71 pects

ints that are
inted on very

10ĩce of sueh
from the manner in which

E Place one of
1

85
the rd of a fran paint it carefully

with the most livelycolours, n use of none that
are terrestrial . Observe to retouch those parts se veral

ngest , then eut off
0 V. 1 on another framèe.

print, 1 i f gainst
yereet , that it may



be enlightened by the sun Vou mayboth sides of the PrinThe prints
box, A, B, C, D
F, G, H, should beà 8

lesst than the print . Cover
this opening with a glass t˖
tween that ar

Also colour

bared place them in a
7. ) the opening to which , E,

space be-
d the prints , which should be about twoor three inches , black . The frame that contains tlie

sky should be about an ine
back part of this boxxX, whi
which may be about fot
five small candlesti
that part entirely
luminous .

11
n the

behind the other . In the
kind the prints , and

lace four or
zhts , and cover

be the more

no other lů
pleasing ; es
tance from each other , and not too str
may not oceuαseionan) ts in the print . Those Prn
that represent tlie rĩsing or setting of tlie sun will have
a very picturesque appéarance .
conflagrations have a 80 a striking

There should bè two gro oves for the print next the
glass , that you may insert à Second 8 ject before youdraw away the first : and that the ligi
of the box may not be d

Vou must not, thinkin
transparent , cover it with varr
vent tlie g
The frame
groove, that a variety of subj

19

duatlon ot the colours from beit
6415 41duld enter the OI1 the
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Optical Llli

to a string , on a level with
the eye, such a manner that you cannot see
the hole of the 1 Take a st bout a yard long,
and fasten another smalle k cross wise to one end
of it . Then shut one eye and try to thread the ring
with the small stick , and you will scarcely ever sue-
ceed ; but use both eyes , and you will do it at the
first attempt .

ELECOTRI of two kinds , which are

by the appellations of positire

is tounc
genera inguishec

uivalents plus and minus.
e egative electricity may be readil )

Fthe electric
the tongue.

acid , that of tho

ic, and, as it were,

On
The taste of the positive electri
negative electri
alkaline .

The two el 5
the following manner : if aà pointed conduetor , soch

ted glass tube in

will be observed

istinguished in

us à needle , be presented to
the dark , a glol
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upon its point , which is a proof that the tube is elèc -
trified positively : but if this pointed conductor be
Presented to an excited stick of sealing - wax, a stream
or peneil of light will be observed , which is an equally
distinctive mark of the negative electricity in the
electriĩc .

All bodies which admit electricity to pass through
them , are called conductors f ele
bodies are often called ον ) ²u etrics .

All bodies which are impermeable to electrieity , are
called non - couεαtors F electri dt/ ; they are also
called electrics , with almost equal frequeney .

The following lists of these bodies will be useful to
Æν the reader : they are classed according to their ex -

cellence :

M.

lt6/ ; the same

Condluctors o Non- Hlectrics .
. Gold ,

Silver ,
Copper , 4
Platina ,
Brass ,

Lead,
Semi - metals , and metallic ores ,
Black lead , or carburet of iron ,
Charcoal from all substances ,
The fluids of an animal body,
Salt -

cept fixed oils.
vater , fresh - water , and all non- elastic fluids , ö

Ice and snow, till cooled downu- —13 of Fahren⸗
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heit ' s thermom
of Berlin , foundet

Most saline
salts are best

below ethis temperature , Achard
they became electrics .

h the metalli -

Glas ther ot earths,
metals .

All Pre0 ＋ h the most trans
1060 Darent are the best

ll ,
e the best ,

V2 Amber
f Jet ,

Sulphur ,
8 tances

Silk ,
Cotton
Hair , w it R

stances , when e
P terAperDer,
Air, and othere 1
Fixed oi
Metallie oxid

R acheThe ashes of anim nd t ürumal and v ostances le oy)
Dry vegetable subst a.
5 ideMost hard stones, of wWI 3 ardest are the iRen
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art of which is sewed a flap
k, wh ch from the cushion over

ylinder , to within aboutupper 8.
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an inch of a row of points attached to thie side of the
opposite conductor . The conductor to which the
cushion is attached , is called thie negative conductor ;
the other collects the electricity of the glass , and is
called the positive con
screw tor
cylinder .

H is an adjusting
1e cushion upon the

„linder is in the direc -
tion of the and may be commu nicated by à
handle attached at I. To put this electrical machine

m, every part should be miade perfeetly
olean and dry . The cushion is then anointed with

Lapf entle pressure to the eylin-
positive electricity i

te the pressure of
neé motion of the e

Cfl

into good act

required , it may be re-
bearing the points , tliat

the cushion being uninsulated by a wire
meit to the stand ; if, on the contrary ,

negative electricity is required , it may be obtained
from the insulated cushion cylinde r, the other being
uninsulated .

R

Plate Electrical NMachine.

The plate electrieal machine consists of à eircular
plate of glass revolving on an axis Which Pusses
through its centre , the excit ition is effected by tuo
pairs of cushions placed at parts of the cit⸗

ions are loosel)
ny, and the pressure
screws which pass
A brass conductor ,

zupported by a glass arm, is fixed to one pillar ,or in

cumference of
attached to thin pieces of

justedupon the plate is
through the oppos
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large ones to the bottom of the frame of the machine ,
carrying two branches expanding beyond the peri -
phery of the plate . The extremities of the eondue -
tors are furnished with points in order to collect tlie ö
electricity from the excited surface .

Hedlth
ductok
e neg

The Leyden Phidl .

The Leyden phial (see Fig . S. ) consists of a thin
glass jar , coated internally and externally withi tin - 1
foil , to within a short distance of its mouth . When
the inner surface is rendered positive by union with 46
the conductor of the electrieal machine , the exterior ,

connected with the ground , becomes negative
by induction . When the inner and outer surfaces
are united by a conductor , all electrical accumulation
is annihilated by a powerful spark , and the two op-
posite states are found to have been precisely equi -
valent . If the communication between the opposite
surfaces of the Leyden phial be made by the hands ,

Vacfin. àa painful jarri ation is felt at the joints of the
fingers , the elbows , shoulders , and chest , commonly
called the electrical shock . Metallic wires , with
balls at their ends , bent or jointed and fixed to a glass
handle , are generally used to transfer the electric
charge , and these instruments are called dischargers .

———

4
e to00.



the prime condue -
aà similar plate berted k fN 5

3
655 u, small figures , made of

Pith or p 1ap ' m the one to the
this amusing dance, 703

cylinder of the
sentation of this 1

9 1
0

s , and charge one of them plus,mu zpend between them, by
al spider , of which the body

and fibres of feathers ; the
insulated bodies to

Number

Llace a p 45
ring of 1 bonthe two ex-

four or five inches long, and
ust or pith - balls ; then

Plus and the other minus,
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epresenmt
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0ne0l 3

beireet
oflicl
45U
Wültel

when, e
quilibrium

can only be balls , which
will accordingly jump up and down till the charge of
eachi plate is the same.

sheiu Hlectrie Attraction and Repuls

Two distinet bodies in the same electrical state
repel each other , whether they have both more or
less than their natural share of electrieity ; but if the
one has more or less than the other , attraetion takes
place ; this is a summary of the doetrine of electrical
attraction and repulsion , and explains the various

experiments whicl ing these properties into aetion .

9

hairs or feathers he hung upon the
prime conductor , the moment tliey are electrified by
working the machine , they begin to fly from one
another , and they will not againcollapse until the
electricity is taken off. A fanciful mode of shewing

If a bundle of
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s experiment consists in making the form of à

human head , ( See the Fig. ) with hair on, and
placing this im upon the trified conductor ,
the hair immediately stands up like “quills uponRe fretful porcupine . “

J. 10. ) rises a stem, F,
this bell rises

is cemented a brass
the same metal ſastened
ench extremity ofthese

termmate in small knobs , hangs , by a
like a bell B. From thie

Kartlu

h „by a silken thread , a small
efball . T. all suspended in the same endofplane , and the bal

C,A, are at such a heightthat
pllegthey will, if caused to vibrate . equally strike near tbe ttude1base , the bell in the centre , and their respective bells mutthanging from the wir From this construetion it

nternwill be understood , that the ! rass balls a, ö, e, d, are
suspended by silk ; butthe

with the earth , because
while it is separated from

the brass knob Cand the wiré 8, by the non- conduetot
or glass pillar . Conneéct the knob C with the
machine , by means of a chain or wire , and eleetrif )
it ; the wires andbells suspended from them will be
electrified at the st i

done,

insulated , because thé
bell B has a commur
its support is a conducto

800n as this
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the bells attract the insulated clappers , and having
communicated to them alittle e lectricity , immediately
repels them . The clappers now fly to deposit the
electricity , they have received upon theè centre bell .
They are then again in a condition to be attracted by
the suspended bells , and again return to the centre
bell on being repelled , and this alternate motion con -
tinues , accompanied of course by the ringing of the
bells till the electrification of the ball C, is disconti -
nued , or the communication of the bell B with the
earth cut off.

Inèe Electrie Aurora RBorealis .

Make a Torricellian vacuum “ in a glass tube, About
threèe feet long , and hermetically sealed . “ Let one
end of this tube be held in the hand , and the other
applied to the conduetor ; and immediately the whole
tube will heilluminated from one end ; and when taken
from the conductor will continue luminous , without ,
interruption , for a considerable time , very often about
a quarter of an hour . If after this , it be drawn
through the hand either way , the light will be un⸗

brilliant , and without the teet
A Torricellian vacuumis made by filling a tube withpure

mercury , and then inverting it, in the same manner as in
making a barometer ; for as all the mercury runs out, the
space above will be a true vacuum.

t A glass is hermetically scaled by Bolding the end of itin the fHame of aàcandle, till it begins to melt, and then
twisting it together with a pair of Pineers.



quite still ; but
the same time,
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5 of light will dart

e
This will continue for

l iee ne thout any

e
malli and 10 glass tubes , ex- al;

ae uV
0 3 gular croolłes and l0

5 exhibit a very
8 t0

3ö . of lightning .

1 1 her, ana
555 hort di from it. Tlie guta

andadhere to it

f and the tube can51 .
ouched

ͤ at com-
ou take

id 1˖ f and the
lrive IIparts8 U 18 veèry

1e feather will be con- AmeatAntiy 0
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the smooth tube, U

telN Attracted by an excited rough
inually from one
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tube to the other , till
charged

icit

vhose knob is bent
outwards s0 as to 18 18
phial ; then wrap some
of a long
fast to it
pin , wh

f2 little over the body of tlic
2OoOSecotton over the extremity

brass pin or v

in cotton , in some
powdered resin ; then upply the es nity of the
or Js

to the external coating of the charged Phiaand bring , as quickly as
that is wrapped re

sible , the otl
1d with cotton , to ˖

Esfirpowder ar esin te
to the
light a candle
will do as well , it

and communie
poth together burn long e

pping
otton , an

the cotton in oi
you use a larger s

Electrical Air Cannon

Hydrogen is inflammable and extinguishes flame .
When pure , it burns quiet with a lambent blue
flame at the surfac H aiin contact tvi
with thrice its volume of air
. e

In making this exper

mixed
ly, and

ment , a Str O¹
es of water ,

on,

of both is dis -
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which admits of the mixture be ing fired bytlie eleetrie
spark . This instrument e onsists of a cy Iinder of brass
about eeee o1 an in diameter , and six
inches long , in the form of à small cannon or pistol -barrel , Properly mounted , and ha ving a wire , Dassing
through a tube en

wee
not quite touching the

interior of cylinder , the part usually oοοννpiedby the touch - hole , an electrie spark communicatedto this wire inflames the mixture of hydrogen and
its interior . It may be charged by

git with dry sand , and emptying it
out into a phial of ! vdroge
Sufficier

atmospheric air ii
previ 0 fill

n, Which rises into the gun
itly mixed with air ; the muzzle may besecured1.Kby a cork, which is expelled with much violenee and

à loud report , upon the inflammation of the gas

Ltuαν ] Eu Hquααεν.

In the middle of à large basin of water , lay a round
wet board . On the b ce any kind of building
made of pasteboard . separate pieces , and not
tastened together n fixing a wire that eom-

hains of the electrifying
ver the board and tlie
cing the explosion , the

an earthquake , and
the board moving up and dor1 down, will overturn the
structure , while the cause of
tally conceal

cates with theut

surface of the water, upon mal
water will beco

the commotion is to-

KAake
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OF AMUSEMENT .

Magecal Eæplosion .

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

sthrough the powder , and set it on fire.Pa

Metod f receiving the Vlectrical Shpock from
Cat .

Place the left hand under the throat , with the
middle finger and thumb slightly pressing the bemes
of the animal ' s shoulder , then gently passing the right
hand along the back , sensible elect
be felt in the left hand , and very distinct discharges
may be obtained by touching the tips of the ears , af-
ter applying friction to the back : the same may be
obtained from the foot .

shocks will

Another Hlectrical Euperiment .

„ between
„Cach ter -

Place a thin piece of tin - foil vertie

—

—



from one to the
electrical battery :

Plate oi tin “ ced by two holes,

and the 9

10 Wil 0

Zuspend
brass arch, and i

0 0 1 ¹
ream ; and if the elec-

oug ,a number of streams will issue, 1
top hich will be at the ex-
This experiment may be P-and renewed almost instantly , a if at the word

ot command

7
AHElectricity.

T. à card, a 5
or any similar ma-

ainst the outside coating of à
rd in itssituation by pres-

8 ö t lischar rod, and
ch tliat ofthe jar .

Be WII VI adiately follow, to
equilibriun 1 N ftha iar. willdes of the jar , WIll

6 re holes entirel/,8



n pasin

Pierceal
M5

eetln 8, 1

i uilles

Timen
5f8 *
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through the card ; and each hole will have a bur or
raised edge on both sides , unless Pressed rather hard
against the sides of the jar . Tlis double bur shews
that the card is not perforated in the direction of the
Dassage of the fluid , but by the expansion of its sub -
stance in every direction .

If, d of paper , a very thin plate of gla
9 osin, or the like , be interposed be 89505

cnobof the discha 0
of the jar , the d

stances to pieces .
A small insect interposed , in the manner of the

though not pressed , will be instantly killed by
the discharge : and a discharge of six square feet will
deprive a man of sensation for a time , if the head be
made part of the cireuit .

nd the outside coat -
harge will break these sub -

The experiment called Lh' ,, -Oilectric Flies , shews
the effect of points in an amusing manner . F 5
shews a combination of two of these flies , which con-
sist of brass wires fastened , in the same plane , in a
small brass centre - piece or cap ; these wires are
fir Pointed , and bent at right angles near their

t i and those of each fly are bent in the
same direction , though the two flies with respect to
each other have their points in a contrary direction .
Each fly a, b, is exactly balanced , and will turn on
its centre by the slightest impulse . The supporting

19 1
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wire e is fixed in the Prime conductor , and s0 soon
às it is electrified , the flies be nto turn with great
rapidity , each in a contrary direction to that of its
point , and in the dark thie course of each fly will be
marked by a lin
erful machine , th e numbernumber of flies may be consider -
able , and by varying their sizes distances , and posi-tion , an interest

The flié
tacle will be produced

in this experiment , turn the same way,
or negatively electrified . Thismust be Caàuse of their motion isconsidere

the e ' ositively electrifled ,

Air, and causes th II
to the poin and whe
lvely , the stream of electrici which they solicit,

them in the same direc on. Under an ex-hausted receiver nomotion Is produced , bèecause the
Uremains is not dense enough forthe electric fluid to àact upon with so much force, asme the friction of

medium which s

the flies upon their cen-
insulatagisulated

tres . Also, under an receiver , eontaining
the motion soon ceases, because

glass 80 ed ,
àases to escape from the poiuts.

only common air
the air and t
that the elect

u béecome so much electri
ic fluid ce

Another .

On the top of a fine ly - pointed w ire , rising perpen -dicularl from the conductor , let another wire , sharp -
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ened at each end, be made to move freely , as on a
centre . If it be well balanced , and the po bent
horizontally , in opposite directions , it will , whe
electrified , turn very swiftly round , by the re-action
of the air against the current which flows W6 0ff
the points . These points may be nearly conce
and the figures of men and horses , with k ounds ,
à hare ,

aled ,
and

tag, or fox, may he placed upon the wires ,as to turn round with them , when they will appearif in pursuit . The chase meay be diversifled , and
greater variĩety of figures put upon them , by incre asingthe number of wires broceeding from the same centr

80

Tue Unconscious Incendidari .

Let àa person stand upon aà stool made of baked
wood, or upon a cake of wax, and hold a chain which
communicates with the branch . On turning the
Wheel he will become electrified ; his whole bod
forming part of the prime conductor ; and he will
emit ES whenever he is touched by a person
standing on the floor .

If the electrified person put his finger, or a rod of
iron , into a dish containing warm spirits of wine , jit
will be immediately in a blaze : and , if there be a
wick or tliread in the spirit , that communicates with
a train of gunpowder , he may be made to blow u P a
magazine , or set a eity on fire , with a Piece of cold
iron , and at the same time be ignorant of the mis -
chief he is doing .

1
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cal Mill.

See the following Fi A is the water - Wheel,
B the e Mon its axis , Cthe trundle turned by
that wheé g mill - stone on the top
of the axi It may easily be turned
by electricity , if instead of the round plate D for tlie

and D the runnin
the trundle .

mill - stone , there be a horizontal wheel on the axis
of the trundle C, with spur - cogs , which will turn two

trundles placed on its opposite sides ; and ou the top
of each axis of the trundles , may be a round plate,
representing a mill - stone : ; so that this model has all
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the working parts of a double water - mill , turning two
mill - stones .

Set the mill near the prime econductor , and place
the crooked wire , so that its point may be directed
towards the uppermost side of the great wheel A;
then work tlie electrical machine , and the stream of
fire that issues from the point of the wire will turn
the wheel ; and consequently all the other working
parts of the mill .

Dlie Inconceivable Sock .

Put in a person ' s hand a wire that is fixed on to
thie hook that comes from the chain which commu -
nicates with one side of the battery , and in his other
hand put a small wire with a hook at the end of it ,
which you direct him to fix on a hook which comes
from the other chain . On attempting to do this , he
will instantly receive a shock from his body , without
being able to guess the cause .

Cure should be taken that the shock be not too
strong ; and regard should be had to the constitution
and disposition of the party , as àashock that would
hardly affect one person , might be produetive of very
serious consequences to another .

Much entertainment may be derived from conceal -
ing 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 chain from the ins ide, in such a manner , that a
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person may put his hand on it without suspicion , at
the same time tha fèet are upon the other wire.

The whole companz made to partake of
the shock , by joining hand nd forming a cirele.
The exper nt may also bèevaried if they tread upon
each other' s toes , or lav the upon each other ' s
heads. It might appen, byet rtter method , that
the whole company would b k to the ground ;
but it v zer, and very little

has happened that
h

X gre xperiments have been
contrive bints, one of them1

ir 2is the sented at Fig. 12.5The sun and earth go round their common centre of
h and moon go

centre of gravity in a lunar
month . These motions are represented by an e

lows ; the ball S represents
d M the moon , connected by

a ĩs the centre of gravity between
the sun and earth , and 5 is the centre of gravitybetween the earth and the moon. These three balls
and their connecting wires are hung and supported on
the sharp point of a wire A, which is set upriglit in
the prime conductor Bof the electrical machine ; the
earth and moon hanging upon the sharp point of the

Sravity in a solar year , and the es
round their common

trical experiment as
the sun, E the earth, :
WIres a, e, and 5, 4
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wire e, in which wire is a pointed short pin, stieking
out horizontally at c; and there is just such another
pin at d, sticking out in the same manner , in the
wire that connects the earth and moon.

When the working of the electrical machine is
commenced , and consequently these balls and wires
are electrified , the fluid that flies off horizontally from
the point oand d, causes S and E to more round their
common centre of gravity a ] and
round their common centre of gravity b: and as E
and Meare light when compared with S and E, thereis much less ſriction on the point Y than upon the
point a]; so that E and Mwill make a n
number of revolutions about the point 5
E made a

nuch greater
than 8Sand

its of the bal
may be adjusted so that E and M may go twelve
tim round ö, in the same time that S and E go
once round a.

e weiut the point a. 8

Brilliant Hlectrical Star .

Ia plate of tin be cut into the form of a star , and
be supported on its centre by a wire projecting from
the prime conductor , as soon as the wheel of the
machine is turned , and this apparatus electrifled , a
flame will appear at the extremity of every angle of
the star , which will he very beautiful ; and if the star
be made to turn swiftly on its centre , an entire cirele
of fire will be seen in the dark . This experiment will
appéar very surorisi g to persons unacquainted with



etricitz and then privately
681161 he prime Ae jtouch the prime conductor , which may easily be
managed as the ex iormed in the dark ;

2
appearance of the star or eirele offirè , at plea-

for hy this means he may command the appearanc

sure.

Fiie TIAu tion

0 Imir 1*umi y electricity , it is merel)
1DDSAT/ to ahogany stand so constructed asto hold three 13hrèe eggs at aàgreater or smaller distance ,

g to the position of two sliding pieces of wire
at the bottom in such a

d. andwith one end, and
a charged jar

to touch the upper
uld not

part of an inch. The
ng rod,ans of the dischar

sent dowu the
5 and wire , will , in a darkened room,

render the e ninous and transparent .

2ZHνννunateè à Piece of du an Electrical

%g NnieePlace a piece of sugar on the top of à Leyden Jar,d bring the dischar Aet withit . 8and bring the dis harging rod in contact with it, 80
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that an explosion will tale place ; if the room be
darkened , the liglit will be seen upon its surface ;
continuing some time after the explosion . If chalk be
used , it will also retain the light after the explosion ,
which will be of a different colour .

Tne Hlectrical Kiss .

A lady may challenge any gentleman , not acquaint -
ed with the experiment , that he will not be able to
kiss her , although she may incline to me
he
they are ii

t him. It

ning their heads to kiss ench other , Pro-
vided their clothes do not touch before their lips mèet ,
a spark of fire will fly from the 1 dy to the gentleman ,
which will be e to make him draw ba without
accomplishi

Miracui

Vou must previously prepare the following pPhos
Phorus : Caleine common oyster - shells , by burni
them in the fire for half an hour : then reduce them
to powder ; of the clearest of which take three parts ,
and of flowers of sulphur one part ; put the mixture
into a crucible , about an inch and a half de ep. 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 ;
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and taking those pieces into a dark place , serape off
the parts that shine bri htest , which , if good, will be
a white powder .

Then construet a eircular board , of three or four
tdlameter , on the centre of which draw in gum-

f.meésive liquid , a half - moon, of
in diameter , and a number of stars

1 merent distances , and of various m
ides . Strew the phosphorus over the figures, to

ne tluickness of about a quarter of aninch , laying one
over the other . Place this board behind à eur-

tain ; and when vou dr. aw ſthe curtain up or b
ying jar or phial over each

figure , at the distance of about an inch, and they will
become illuminated , exhibiting

133¹ fNAlscharge one electrif ,leetrify

a very striking re-
semblance of the moon and stars ; and will continue

half an hour , their splendour being
gradually more faint .

to shine for about

Tlie Fierz Shioiber .

On the plate put aà number of any kind of seeds,
grains of sand , or brass dust . The conductor being
strongly electriſied , those light particles will be at⸗
tracted and repelled by the plate suspended from the
conduetor , with amazing rapidity ,
Perfect flery shower .

Another way is by a sponge that has been soaked
in water . When this sponge is first hung to the eon-
duetor , the water will drop from it very slowIy ; but

80 as to exhibit a
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when it is electrified , the drops will fall very fast , and
appear ! nall globes of f4 re, illuminating the ba-
sin into wW10 they fall .

AHuminated FVacuum.

Take a tall receiver that is very dry, and fix through
the top of it , with cement , a blunt vvire : then ex -
haust the receiver , and present the knob of the wire
to the conductor , and every spark will pass through
the vacuum in a broad stream of light , visible through
the whole length of the receiver , let it be as tall as it
will . This
ful ripulets , which are continually changing their

generally divides into a variety of beauti -

course , uniting and dividing again in the most Ples
ing manner .

If a jar be discharged through this vacuum , it Pre-
sents the appearance of a v dense body of fire
darting di through the centre of the vacuum ,
without touching the sides ; whereas , when a single
spark passes through , it generally goes more or less
to the side, and a finger placed on the outside of the
glass , will draw it whexever a person pleases . If the
88881 be grasped by both hands , every spark is felt
like the pulsation of a large artery ; and all the fire
makes towards the hands . This pulsation is even

„

felt at some distance from the receiver , and a light is
seen between e hand and the glass .

All this while the pointed wire is supposed to be
electrified positively ; if it be electrified negatively ,
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the appearance is astonishingly different ; instead of
streams of fire, nothing is s hut one uniform lumi-
nous appearance , like a wlite 0 1d, or the mili
20%/ in a clear star - light night . It seldom reaches

generally appears
àa lucid ball .

iserted in the neck of à small
Isurface of the glass be

t will produce a very beau-
Umust be coated on the

Ins ing, atevery spark ta
from the 0 the inside , a flash of!l
een to da from every part of the

external surface of the pllial , so as quite to fill the
helight isthe discha

in a much closer body , the whole coming

Provide : ass eylinder , three feet long, and thres
inches in diamete r ; near the bottom ofit fix à brass
plate , and have another brass plate , 80 contrived
the ö

Iinder , and bring it
the Urst plate as you desire . Let this eylin-

*Et it down the

Jo 5 ew undut electrical experiments 0t
likenut 0 in they are exhibited ought

0 be ec ned the illuminated water, egss
Kc. will
even of the Leye
inder sucl

great advantage z=the dischar
Vappear with greater brilliane/
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der be exhausted and insu lated , and when the upper
part is electrified , the electrie matter will pass from
one plate to the other , when they are at the gr

ance from each other that the cylinder will ad-
mit . The brass plate at the bottom of the 0ylinder
will also be as strongly electrified , as if it were con-
nected by a wire to the prime conductor .

The electrie matter , as it pa s through this va⸗
cuum , présents à most brilliant spectacle , exhibiting
sparkling flaslies of fire the whole length of tlie tube ,
and of a bright silver hue , representing the most
Iively exhalations of the aurora borealis .

Iluminateèe VPater .

Connect one end of a chain with the outside of a
charged jar , and let the other end lie upon the table .
Place the end ofanother piece of chain at the dis—
tance of about one quarter of an inch from the for -
mer ; then set a decanter of water upon these sepa -
rated ends , and on making the discharge , the water
will be illuminated .

Tlie Hlectrited Cotton .

Take a small Iock of cotton , extended in every di-
rection as much as can conveniently be done , and by
a linen thread about five or six inches long , or by a
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thréead drawn out
end of the prime

the same cotton , tie it to the
r : then set the machine

m on being electrifiedmotion , and the 1
will immediat lling its filaments
from one a Ustretch itself towards tle

r. In this situation let the eylinder
motion ,

neéareèeste 1l
be kept in and present the end of your finger
or the of a wire towards the lock of cotton,
which v n immediately move towards the fin-
ge ud endeavour to touch it : but take with the
0 1 a pointed 1 1 and presentds t cot t end o
80 1t 0 0 1 be 0 Immee
Shrink upv 3 towards tlie prime con-duct Remove the needle , and the cotton will comea efinger . Present the needle , and
the 1

2 Electri Shurks .

the prime conductor is situated in its proper1274 17ind el ed by ig the cylinder , if à
ic wire , with a ball at its extremity , or the
le of a finge be presented to the prime condue -

en to issue between them , Whichbe S
Ulbe more vivid , a

orless explosion , ac Cas the ball is Iarger . The
strongest and most vivid Sparks are drawn from that
end or side of the prime conduetor which is furthest
trom the eylinder . The sparks have the same appear-

kue en

Ale a 0
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ance whether they be taken from the positive or the
néegative conductor ; they sometimes appear like a
long line of fire reaching from the prime conductorto the opposite body, and often ( particularly when the
spark is long , and different condu ting substances in
the line of its direction ) it will have the appearanceof being bent to sharp angles in different places ,
exactly resembling a flash of lightning

The figure of a spark varies with the superficidimensions of the part from which it is taken . If i
be drawn from aàball of two or
meter

1
t

thrèe inches in din -
it will have the appearancee of a straight line ;PI 9but if the ball from which it is drayn be much smaller ,as half an inch in diameter it will assume the azig - zug

appearance above mentioned .

Dancing Balls .

Take a common tumbler or glass jar , and having
placed a br ball in one of the holes of the prime
conductor , set the machine in motion , and let the
balls touch the inside of the tumbler ; while the ball
touches only one point , no more of the surfe ace of the
glass will be electrified , but by moving the tumblers
about so as to make the ball touch many points
successively , all the points will be electrified , as will
appear by turning down the tumbler over a num -
ber of pith or cork balls placed on a table . These
balls will immediately begin to fly about .

127
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t . 9 Hlectricity .

Wrap some as much pow-
dered resin ? oneof the knobs of

Th 1 ing aà Leyden
5Ed K the rod to the external

knob enveloped by the cotton to the

Osphorus or camphor wrapped in
mthe same way, will be much

ne

a1t

4 8. 7 „ 1ιεννö HeCeανοẽ,jEãʒy.

With a stem to the prime con-
it th nay project below the econ-Au⸗ 1 1 war irit, by holUu Wwarm 16àrdent spirit , by holding

t 1 e ina metallic
on : it an inch below eth11 machine in1 46 1 X spark wf C W

set fire pirits .
rim me evaried t ways, ana

to a company ot
81 8 persol j ance, standing uponan

junicating with the prime
tnhees mwitl

83 —90 ietor, may the spirits in lis
hand , and another p Ison , standing upon the floor,
may se he Spirit fa5 set the spirits on fire , by b Line kisfingeging his finger
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small distance of it. Instead of his finger

730 he may fire tlie spirits with a piece of

within

„ when tlie
experiment will seem much more surprising . If the
spoon be held by the person standing upon the floor .
and the insulated person bring some conducting sub -
stance over the surface of the spirit , the experiment
sueceeds as well .

Hlec ied Ball .

plol Pi jPlace an ivory ball on the prime conductor of the
machine , and take a strong
0of

War. NIV
park , or send the charge

a Leyden phial through its centre , and the ball will
appear perfectly luminous ; but if the charge be not

nt through the centre , it will pass over thé surface
of the ball and singe it. àA spark made to Pass
through a ball of box - wood , not only illuminates thevtricih

whole, but makes it appear of aà beautiful erimson1 f101 or rather fine scarlet colour .

iναted Phosnpliormus

Put some of Canton ' s osphorus into a elear
phial , and stop it with a glass stopper , or a cork and
sealing - wax. If this wire be kept in a darkened room
( which for this experiment must be v dark ) it will
give no light ; but let two or threèe stror sparks be
drawn from the prime conductor , when the phial is
kept about two inches distant from the sparks , 80

19 K
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that it may be exposed to that light , and this phial
will receive the light , and afterwards will appear
iluminated for a considerable time .

This powder may be stuck upon a board by means
of the white of an egg , so as to represent figures of
planets , letters , or any thing else , at the pleasure of
the operator , and these figures may be illuminated in
the dark , in the same manner as the above deseribed
phial

A beautifal method of expressing geometrical
figures with the above powder , is to bend small glass

bart of an inch diameter ,
desired , and then to fill

powder . These may be

bed ; and they are
as the figures represent -

Ihe Luminous PFyiting

Small pieces may be stuck on aflat piece
of glass, so as sent various fanciful flgures.
Uf the same principle is the word LIGRHT pro-
duced , in luminous characters .

It is formed by the small separations ofthe tin-foil
pasted on a piece of glass flixed in a frame of baked
wood. To use this , the frame must be held in the

Jthe ball presented to the conduetor . The

spark will then be exbibited in the intervals compos-
ing the word , from whence it passes to the hook,

a0thent0
eguul
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and then to the ground by a chain . The brilliancy of
this is equal to that of the spiral tubes .

EZlect

Fix two or three pointed needles into the primeconductor of an electrical m- achine , and set the glass
in motion so as to keep the prime conduetor electri -
fled for several minu tes. If now, an electrometer be
brought within the air that is contiguous to the prime
conduetor , it will exhib
air will continue electri

gns of electricity , and this
ed for some time , even after

the machine has been removed into another room
The air, in this case, is electrified positively
be ne
nega

; it may
tively electrified by fixing the nèedles in the

ve conductor while insulated , and ma ing a
communication between the prime conduetor , and the
table , by means of a0hain or other conducting sub -
stance . The air of a room may be electrified in ano -
ther way. Cha ea large jar , and insulate it ; then
connect two or more sharp nted wires or needle
with the knob of the jar , and connect the 5
coating of the jar with the table . If the jar be charged
Positively , the air of the room will soon become
Positively electrified likewise : ;but if the jar be charged
negatively , the electrie ity communicated by it to the
air , will also become negative . A char jar being
held in one hand , and the flame of an insulated
candle held in the other being brought near the knob
or the jar , will also produce the samè effect .
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Another Hlectric Orrery ,

From the prime conduetor of an electrie machine,
suspend six concentrie hoops of metal at different
distances from each other , in such a manner as to re-
present in some measure tlie proportional distances
of the planets . Under these , and at a distanee of
about half an inch , place à metallic plate , and upon
this plate , within each of t glass bubblehoops ,
blown very thin and light . On electrify ing the hoops,
the bubbles will be imme Iy attracted by them,
and will continue to move round the hoops as long as

fication continues . If the electrieity be
the bubbles will fre quently be driven off,

and thither on the plate , making a variety
and surprising motions round their ax

will return to the hoop , and eireu-
„theyas beéefore; and if the room be darkene

Wilall appear beautift illuminated withi electrie
Sn

U

‚ Ta n tained by precipi -
‚ 3 well wash nd driedt Wedg Wood' s

mat a temperatur 0 deg until so dæy
as notto re 5s plate, placed over it, dim

ö Stir it witl itula; in a fer moments ,bà
friction a t1 netal, it become 80strongli

middlegr.

u6. p

Ston

t0he
4 01
Usidereg
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electrical , tliat it cannot be collected together , but
will fly ahout the dish whenever it is moved , and
over its sides into the sand - bath . It requires some
little stirring before the particles of the powder are
all of them sufficiently electrical to produce the
effect .

Storm .Safest Situalion during a Qhunuꝗe

¶Thoughi not eactlj an emperiment , the folloting
advice ꝛbill hée important to the reader . ]

The safest situation during a thunder - storm is the
cellar ; for when a person is below the surface of the
earth , the lightning must strike it before it can reach
him, and will of course , in all probability , be ended
on it. Dr. Franklin advises persons apprehensive of
lightning to sit in the middle of a room , not under a
metal lustre , or any other conductor , and to lay their
feet upon another chair . It will be safer still , he
adds , to lay two or three beds or mattresses in the
middle of the room , and folding them double , to place
the chairs upon them . A hammock suspended by
silk cords would be an improvement upon this appa -
ratus . Persons in fields should prefer the open parts
to the vicinity of trees , &c . The distance of a thun -
der - storm , and consequently the danger , is not diffi -
cult to be estimated . As light travels at the rate of
72, 420 leagues in a second of time , its effects may be
considered as instantaneous within any moderate
listance . Sound on the contrary , is transmitted
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only at the rate 1,142 feet , or about 380 yards , in a
B theèrefore the time

ish and the noise of
the thunder which follows it, àavery near caleulation
may be made of its dis „ and there is no better

DUS.

second . Byaccurately observi
Which intervenes between mtl fl

means of removi

strips of eedar,
mto the four corners of à
f when extended ; tie the

hief to the extremities of the
Cross, ar body of the kite ; which being
Properly aceommodated with à t ail, Ioop, and string,
will rise in the air hose made of paper ; but this

f8 sIUIK, is more adapted to bear the wet and wind
a thunder gust , without tearing . Jo the top ofthe

upright stick the eross is to be fixed aà very sharp
Pointed wire, rising a foot or more above thè wood.
To the endof the tv ine is to be tied a silk ribbon , and

ne join, a key may be fastened.
ien a thunder - storm ap-⸗
the person who holds the

where the silk ar
This kite is to l

pears to be coming
string must stand witl na door or window , or under
some cover , so that the silk ribbon may not be wet;

re must be taken that the twine do not touch
the frame of the door or window . As soon às àny of
the thunder clouds come over the kite , the Pointed
wire will draw the elec 0 e from them , and tle
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kite , with all the twine , will be electrified , while the
loose filaments of the twine will stand out every way ,
and be attracted by an approaching finger . When
the rain has wetted the kite and twin
eonducet the clectrie fire fr „ Jou will find it
out plentifully from the n on the approach of your

u8. knuckle . At this key an elect ric phial may be
charged ; and from electric fire thus obtained , spirits
may be kindled , and all the electrie experiments
performed , which are usually done by the help of a

Lite. rubbed glass or tube , and thereby tl
ectric matter 37 that of lightning

nonstrated .

o that it ean
stream

identity of
completelythe

Flectric Ball .

f 1Lof corlProvid f Cabout three quarters of an
inchl in diameter , hollowed out in the internal part by
cutting it in two hemispheres , ooping out the in-

ther with paste . Hav -
ing attached this to a silk thread between three and
four feet in length , suspend jit in such a manner that
it may just touch the knob of an electrie jar , the out -
side of which communicates with the ground . On
the first contact it will be repelled to a considerable
Uistance ,
remain stati

side, und then joining them to

ing several vibrations , will
but if a cradle be placed at some

distance behind it, so that the ball may be between it
d the bottle , the ball will instantly begin to move ,2

und will turn round the knob ofthe jar . moving in a
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kind of ell as long as there is any electricity in
the bottle . This experiment is very striking , though
the motions are far from being regular but it is re-
markable that they always affect the elliptical rather
han the eireular form .

J0 Spin Sealing - Waæ into TMyeéadi Y⁰) Hlectricith .

Stick a small piece of sealing - wax on the end of a
wire , and set fire to it . Then put an electrical ma-

just blown out
at the distance of some inches from the püing

it the wchine in motion , and pres

ductor . A number of extremelv fine filaments will
immediately dart from the sealing - wax to the con-

on which they will bee ondensed into a kind
of net - work resembling v ool.

ith the sealing - wax be stuck into one
tor , and a piece of paper

te distance from the wax,
Just after it has been ignite

he preser

I, on setting the machine
ot wax will be formed on the

paper . The same effect , but in 1slighter degree,
will be ]

in motion , a net wo

duced , if the paper be briskly rubbed witl
a piece of elastie gum , and the mel sealing - wax

er immediately af

painted , as it were , with sealing
wax, be gently warmed by
the fire, tl

holding the back of it to
ꝛewax will adhere to it, and the result of

the experiment will thus be rendered permanent .

Weampl

a8fl
econue

lachinej
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Ie Hlectriſied Camphor .

A beautiful experiment of the same nature is made
with camphor . A spoon holding a piece of lighted
camphor is made to communicate with an electrifled
body , as the prime conductor of a machine ; while
the conductor continues electrified by keeping the
machine in motion , the camphor will throw out
ramifications , and appear to shoot li e a vegetable .

A LoNd time prior to the establishment of galvan -
ism as a science , it had been observed , that if two
different metals were placed in contact under water ,
they were subject to a rapid oxidation , thougli the
water had no perceptible action upon them , when
they were alone .

When metals have been s
other met

dered by means of
als , they were found to tarnish about the

places where they were joined ; and the copper
sheuthing of ships when fastened by means of iron
nails , soon corrodes about the place where the differ -
ent metals touch each other .

It had been generally affirmed , that porter drunk
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out of a pewter vessel , has à t
drunk out of g

a taste different from that
à88 Or earthenware

2 2 7

(HKefer to Frontispie Fig. 14. )g. —

e Zine plates are maade 1 iine pla are mad sting that metal in
an iron or brass mould : ey may be about an eighth0f an inch thick . The cop need not exceed twelve

the sdi foot , and may be

eonly , the other three
the trough . The trough

zine at on

its sides as the num-
ontain , which should

size , otherwise the
t. When

168 square,

wenient fromits wei
are not more than three i

in one tr ugh may be fifty , and the dis-
e groo trom thrèee - eigh

1e troughe 1
hs to half an inch.

ry wood, and puttogether with v ates being placed
45

ue trough is to be well warmed , and
placed horizontall 11 1 20 Yona level table , with its bottom
downwards ; very hot is then to be poured into

8 coveredet
ter of an inch . Durir

it , until the bottom i the depth of a quar-
' ss thè plates will

hey are then to be quickly
and pushed firmly to the

in the ce-

have become warm
slided into the grooves
bottom , s0 as to bed themselves securely

Ichet
the tal
Very hat

WueD05
tbat. J

Varnish
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ment . In this way the plates are very perfectly
cemented at the bottom , and when this cement is
sufficiently cool , a slip of thin deal is to be slightly
nailed on the top edge of one of the sides of the
trough , so as to overhang the inner surface about a
quarter of an inch . The trough being about three

ller quarters of an inch deeper than the diameter of the
plates , there will be an interval between their top
edges and the deal slip ; and when the side of the
trough to which the slip is attached is laid flat on
the table , this interval forms a channel into which
very hot cement is to be poured , and it will flow be-

eednot ele⸗
tween each pair of plates , so as to cement one sideK of all the cells perfectly . As soon as the channel is
quite ſull of fluid cement , the strip of deal is to be
torn off, and the trough inclined so as to admit of the
superfluous cement to run out . When this is effected ,
and the cement cool , lip of deal is to be nailed on
the opposite side , and the same process pursued with
that . The instrument will then be cemented in the

eet manner , and it may be cleaned off and
varnished . “

iste dltt
Färe.

bel

most pe

Foltaꝛc Pile .

The Voltaic Pile was invented towards the close of

sidered to be plus or
opper end, when copper is

„ The zine end of a battery is co
positive : the silver end, (or e
used with the zinc,) isconsid 1to be minus or negative .

The effect of the galvanic tery is considered much
gréater in oxygen than in atmospheric air, and it ceases
entirely in azote or hydrogen .
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the last century , and since that period , the science of
Voltaic electricity has done more towards the progressof chemical research , than any other apparatus yet
discovered . The Voltaie Pile consists of a series of
plates composed of zine and copper , in alternate lay-
ers ; it is found that when a pile is thus raised , each
alternate puir of plates being rated by a piece of

hat smart shocks will be received

i0

moistened flannel , t.
by any person who may make a communication be-

pile . An electrical
ts of aboutAlly con

bottom ofet
K 1

en the top
ement ot

4 galvanic pile
gentleman tirely of vegetable substances . For

this purpose , he cut discs of horse - radish and beet-
root of two inches in dia ter. He then prepared
equal discs of w' wood, which were raised at
their edges , to contain a little 8 lution of acidulous

in vinegar , in which they had been
A, totrèe theé wood from rosin. Sixty

tartrate of pe
previousl )
Pairs of dises w in the following order ;

t, discs of wood. The spi-
rog was connected with the
cochilearia ; the muscles of

the top of the pile by
ey paper , wetted with

seircuit was eompleted ,
the animal .

vinegar ; and, asofter
contortions were excited in
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perid, Galvanie Eæperiment ꝛhbith Frogs . *

Frogs have been found the most convenient subjects
for galvanic operations . Galvani prepared these ani -
mals by skinning their legs when recently dead , ( they
are usually killed by decapitation, ) and leaving the
legs attached to a small part of the spine , but sepa -

oeksillbe rated from the rest of the body . Any other limb may
Commme be prepared in a similar manner , viz. the limb is de -

0 prived ofits integuments , and the nerve which belongs
to it is partly laid bare . The strongest contractions

ated Uy:

hile.

are produced when the galvanic electricity is caused
to pass through the nerve to the muscles . Frogs
which have been galvanized , very quickly become

„Pil putrid .

Ine Effect , Galvanism upon Living Animdls .

TIe folloioing Hæperiments , bhich arè not al -
Tαιt˖ αιά νο ‘ Qd kliæ
28νRονα ] e

Bick
utian d.

ſbichtleſl.

tended ꝛt anꝗj cirα,m ] stancè
9 %f hu¹jMunit , maij be e

thèe action , voltaic el riciti⸗ VLving animals .

* Perhaps most of those who try ga
for the purpose of amusement , woule 1008e to dis

vith the operations of decapitating inning frogs.
therefore be observed, that an ample proof of the

r the dead animal muscle, may be
any animal killed for domestie use.

int the wires from the
them , at the two

on is intended to ber

experiments

It may
power of galv
obtained by
It will only k
and to penetrate t
tween wWhichà communicati
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fFrog.

Place a livin
üter ne wetted with

0 „‚ éand paste a slin at 8A Pàstè a slip of tin - foil , or a shi ling, also
wetted with wate fback of a frog. If n W.à Comt

1 tin⸗f.
between the zine and tismeans ofa wire, or other piece of metal.the frog will be vio 1 ISed jlently convulsed , and jump off the

t ꝛ0 Leecht

beé convulsed by galvan-
inet limbs and muscles ; vet
to be affected hy it: thusif

ine, andud upon a Plate of 2
t ance by pieces of silver, for

2 le half - CrowWIDalt - crov every time the animal touches
One Of e Pieces iIlver . it UPleces ot silver , it will be observed to dr
Itselt bacl

O FHlounder .

er, and put it on a pewter plate,OrTupon 2 · 1
1 5

Ol zine , wetted with water , uponits back ; or p f f IyK ; or pl upon jits back , and apph)the coii its 1 I tlecoin to its reast , then touch the plate
zine with a wire , and apply the other extremity of.8 2 1ne wire to a piece of silver , violent contractions Will

letaAlli10
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be immediately excited in the fish , whick may be
renewed at pleasure by forming a connection betweenhſe two metals . The animal , therefore , is quiet ,

itil a commnnication be made between the silver
and the zinc , by means of a third metal , to the edges
of tlie others . The galvanic agency then takes place ,
because a galvanic circle is formed .

Besides thiese Hfects produced bij thẽ inluence on
the muscles , the sensations ibhich it oes in some
G the organs Sensè àrèe equullij evinced in the J0l
Loꝛoing manner .

Place a thin plate of zine upon the upper surface
e tongue , and half àa erown , or pié e of silver or
ooon, on the under surface . The metals ought

to be allowed to remain for a little time in contact
with the tongue before they are made to touch each
other , that taste of the me
be confounded with the sens

sthemselves may not
tion produced by their

contact . When the edges which project beyond the
tongue are then made to touch a sensation is pro -
duced which it is difficult aceurately to describe . It
takes place suddenly , like a slight elec
and a subucid dilute ni -
tri id, is perceived confounded with an evident
metallic taste .

Ishock ,
te, somewhat résemblir



YOUNGMAN ' Ss BOOK

ible between
the gums and the upper lip , and a bar of Zine between

Place a silver tea - spoon as ligh as po

the under lip : on bringing the extremities into con-
tact , a very vivid sensation , resembling àa flash of
light , will be perceived It is singular , that tlis
light is equally vivid in the ( th the strongest

„ and whether tlie eyes be shut or open.

Lnother

1 Place a cup of f · 1 fuip K ned with water , on a platet 1 in. 1 1 1zine, standing upon a table , and toueh the Wäte
P of the tongue, it will be tastless as long

is the zine plate is not touched , for the body does
ꝛ0t form a voltaie eirele with the metals . Moisten

wellet nands, and lay hold of the Ple te of 2ine
Ulst the tor s brought to touch the water ,

becuhlaar sensation , and an acid taste will be imme
iately experienced

ay receive the shock togetlier,
manner as in receiving

hands shouldn phial Their

Adnesg
uainsfor
Lhegal
Inmer

Minga
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be well moistened ; but the strength of the shock
diminishes as it proceeds , in consequence of which
the last person feels it much less violently than the
first . After receiving the galvanic shock , a slight
numbness of the part that has been exposed to it re -
mains for some time .

The galvanic shock may also be conveniently ziven
by immersing the hands or the feet into vessels con -
taining a solution of salt , and bringing wires from
each end of the battery into tlie liquid . If any other
part of the body is intended to be operated upon , a
sponge , moistened with salt - water and fastenéed to à
metal plate connected with one end of the battery ,
may be applied to the part , and the hand or foot put
into a vessel of the same liquid , connected by a wire
with the other end of the battery . Small bits of
sponge , or bits ot leather , may be fastened to the end
of the connectir res, and made more or less moist

réquire .

Iie Decomposition ꝙf Water bi Galvantsni .

mode of performing this exp
nent , is to bring the wires coming from each end of

the battery into a vessel of water . A profusion of
bubbles of 5 appear to be given out from each

are immersed in the liquid . The
nearer the wires are brought together , so as not to
touch , the more rapidly the decomposition goes on.
The gas produced from the wire coming from the

19 U

wire , as far as they
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zine end of the battery , if the wire be of gold or
platina , is found as before me ntioned , to be ox gen ;
but if the wire be of any morè oxidable metal , no gas
will apr the wire will be oxidated . The gas

wire from the copper end of tlie bat -
rkind of metal the wire may be, is

immer part of this , ho
I, no gas will be observed

Zzen being employed in re-
ducing the oxide Both the gasesare furnished by th decomposition of the water

ted of two
es of co per and zine of four

mehes square .
Each plate o r. Children ' s rge galvanic batteryconsists of thirty - two square

intense heat . Iron was
by it to blister steel , and diamond powder disap -Peared .

F inches , and produced
instantaneously converted

Galvanie Au ,ius on the Dead Bodi a
Criminal .

The following interesting experiments , illustrativeol the amazing powers of Galvanic operations , will be
higllly acceptable to the reader . The suhjeot of tliese
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experiments was à middle sized , athletie , and extreme -
Iy muscular man , about thlirty years of age. He was
a murderer , and after hanging nearly an hour , under -
went the experiments about to be detailed .

Exæperiment I. A large incision was made into the
nape of the neck , close below the oeiphbut . The Pos -
terior half of the atlas vertebra was then removed by
bone forceps , when the spinal marrow was brought
into view . A profuse flow of liquid blood gushed
from the wound , inundating the floor . A considerable
incision was at the same time made in the left hip ,
through the great gutteal musele , so as to bring the
sciatic nerve into sight , and a small eut was made in
the heel ; the pointed rod connected with one end of
thie battery was now placed in contact with the spi -
nal marrow , while the other rod was applied to the
sciatic nerve . Every muscle of the body was imme -
diately tated with convulsive movements resem -
bling a violent shuddering from the cold ; the left side
was most powerfully convulsed at each renewal of the
elèetric contact . On moving the second rod from

the hip to the heel , the knee being previously bent ,
the leg was thrown out with such violence as nearl )
to overturn one ofthe assistants , who in vain attempt -
ed to prevent its extension .

Experiment 2. The left phrenic nerve was now
made bare at the outer edge of the sternothayroidh¹
muscle , from three to four inches above the elavicle ,
the cutaneous incision having been made by the side
of the sternocleſtlo mastoiĩdeus . Since this nerve is
distributed to the diaphragm , and since it commu -
nicates with the heart through the eighth pair , it
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vas expected , by transmitting the galvanic power
along it , that the 1 atory process would be re-
newed . Accordingly a small incision having been
made under the cartilage of the seventh rib, the
point of the one insulating rod was brought into con-
tact with the great head of the di aphragm , while thie
other point was ied to the phrenie nerve in the
neck . This muscle , the main agent of respiration ,

but with less force than
from ample experience on

that more powerful effeets can be
excitation , by leaving the ex-

treme communicati nger 5 in close contaet with the
rie chain or

eted by running the end of the wi
Alolig the top of the plates , in the last trough of

wire being steadily immersed
bosite pole , J had immediate

Parts to be d 0l „ while the elt
Circuit is con

either ]

recourse to this metl success of it was truly
Full , nay,

commenced . PI
wonderful . laborious breathing , instantly

echest heaved , and fell ; the belly
I, and in collapsed , with the relax-

igm. This process was con-

Was protrude
ing , and retiri
tinued without 0 long as J continued
the electr 1

In the ntlemen who
Witnessed the scen ory experiment Was

ever made with a philo-
talso be remembered , that

period , the body had
its blood , and the spinal

No pulsation eould beseverely lacerated
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perceived meanwhile at the heart or wrist but it
may be supposed , that but for the evacuation of
blood , the essential stimulus of that organ , this phe -
nomenon might also have occurred .

Periment 3. The supra - orbital nerve was laid
bare in the forehead , as it issues through the supra -

ciliary . foramen in the eye - brow : the one condueting
rod being applied to it , and the other to the heel ,
most extraordinary grimaces were exhibited every
time that the electric dischar
ning the wire in my hand alo sof the last
trough , from the 220th , to the 270th pair of plates :

were made , by run -
815

thus fifty shocks , each greater than the preceding
one, were given in two seconds . Every muscle in his
countenance was simultaneously thrown into fearful
action : rage , horror , despair , anguish , and ghastly
smiles united their hideous expression in the mur -
derer ' s face ; surpassing far the wildest representa -
tion of a Fuseli or a Kean . At this period several of
the spectators were forced to leave the apartment
from terror or sickness , and one gentleman fainte

E iment 4. The last galvanic experiment con -
isted in transmitting the electric power from tlie

spinal marrow to the ulnarnerve , as it passes by the
internal condyle to the elbow : the fingers now
moved nimbly , like those of a violin performer : an
assistant , who tried to olose the fist , found thè hand
to open forcibly , in spite of his efforts . Wlien the
one rod was applied to a slight incision in the tip of
the forefinger , tlie fist being previously clenched ,
that finger extended instantly ; and from the con -
vulsive agitation of the arm , he seemed to point to

2
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the different spectators
had come to life .
operations .

„ some of whom thought he
About an hour was spent in these

the first place to deseribe the
way in which the strueted .
In the frontispiece i zents the cheapest1 rm, and i ctly resembles the com-
mon sueking pump .
Ure

in each of the two strong8 barrels in front i
8 d (at the bottom ) avalve ,

opening upwards ; se valves communicate with à
lassConcealed pipe leadir to the hole under the g

ude moveable pistons,
To the upper parts

work , (part of wlichof the pistons ar
is elevated in the eut, ) 8e racks are moved up and
down by mèans of a little g wheel turned round by
a handle affixed. A little b neath the pistons is à
small serew which serves to re - admit air into the re-
ceiver when it is in a state of exhaustion . When
the Air - Pump is to be used , d Sον α ibet leatller
Sion] ν) be placed ' uνier tiie edoe the receiver , be-
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cause the plate is liable to be scratched , and the
smallest unevenness between the receiver and the
plate would prevent the suecess of any experiment .

Tyue Shioꝛber f Fire .

Place on the top of the air - pump a small cireular
plate , pierced with holes , and supporting a small
Iindric receiver , terminating in a hemisphere , and
cover the whole with a larger receiver , having a hole
in its summit , to admit a glass funnel filled witli
mercury . The funnel must shut with a stopper , 80
as to open when necessary . Then exhaust tlie air
from the receiver , and open the funnel which con -

ich will run down , and fallingtains the mercury , wh
nmit of the interior receiver , will

all Iuminous drops , so as to re -
Son the convex

1 wn up ins
DWeér01 Hre.

Bottles broben biu Air .

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

An opposite effect will be produced , if the mouth



MAN“ S BOORE.

of a bottle be sealed 80 close that noair canescape ;then place jit in thie re iver , and exhaust tlie air from
its surface . The air which is confined within the
bottle , when the ext air is drawn off, will aet
50 powerfully as to break the bottle into Ppieces

Water hboiled % Air .

Take water made 80 warm that you eanjust bear
not been boiled ; put it
iust the air . Bubbles of

Se, at first very small, but
r, and will be at last so great,

uso much rapidity , as to give the Waterthe appearance of boiling This will continue tillthe air is let into the receiver , when it will instantlyCease.

Jour hand in it
under the ereCelver ,
air will soon be
Presen Iy become
and rise wit

oõbroken 5ʒ/ Air .

Lay a square of glass on the top of an open re-
ver, and exhaust the air . Thè weight of the ex-ternal air will press on tlie glass , and smash it toatoms .

6¹C

NMe Hand fie 6% Air .

If a person hold nis hand on an open receiver ,
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the air be exhausted , it will be flxed as if pressed by
àa weight of sixty pounds .

The Floating Stone .

JTo 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 ,
thè bubbles of air will expand from its pores , and ad -
hering to its surface , will render it , together with the
stone , lighter than water , and consequently they will
rise to the surface , and float .

Feather and Gulnea .

It is sometimes imagined that mass for mass , a
pound of gold would be heavier than a pound of fea -
thers ; and hence the paradoxical experiment of
„ which is heaviest ?“ And yet we may place a
guinea and feather under such eireumstances that
they will both arrive at the ground at the same in -
stant of time when discharged from a proper appa -
ratus . Fig. 16 shews the glass receiver and plate of
the Air - Pump by which the air must be withdrawn ,
and it will then be seen that it is the air alone that
makes the difference in their descent .



„ placing it under the
receiver , exhaust the The apple will immediately

Al Cas fresh as when first ga⸗
this reason , that the pressure of the ex-

aken off, the air in the à ple extendsi
sometimes burst . If the

le will be restored

29—Bell .

a small bell to the wire that goes through the
top of the receiver . If you shake the wire , the bell
will ring while the air is in the receiver ; but when
theè air is drawn off. the Iwill by degrees become
ſaint , till at last not th st noise can be heard . A48
ou let the air in again , the sound returns .

Ine Mercurial Wand .

Take a piece ofstick , cut it even at each end with
u penknife , and immerse it in a vessel of mereury .
When the air is pumped out of the receiver , itwill
at the same time come out of the pores of the wood
through the mercury , as will be visible at each end
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of the stick . When the air is again let into the re -
ceiver , it falls on the surface of the mercury , and forces
it into the pores of the wood to poss
air .

When the rod is taken out , it will be found con -
siderably heavier than before , and that it has cha nged
its colour , being now all over of a blueish hue . If cut
transversely , the quicksilver will be seen to glitter in
every part of it .

Ss the place of

Featſiers heuvien than Lead .

At one end of a fine balance , hang a piece of lead ,
and at the other as many feathers as will poise it ;
then place the balance in the receiver . As the air is
exhausted , the feathers will appear to overweigh the
lead , and when all the air is drawn off, the feathers
will proponderate , and the lead ascend .

The Self - moving Wheel .

Take a circle of tin , about ten inches in diameter -
or of any other size that will go into the receiver ,
and to its eircumference fix a number of tin vanes ,
each about an inch square . Let this wheel be placed
between two upright pieces on an axis , whose extre -
mities 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 ex -
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haust the ? Let there be a small pipe with a co
one end of the pipe to be outside tl

5
e top of the re-

ceiver , and the other to come directly over the vanes· —*Of the whee
When the air is exl austed , turn the cock, anda

current will rush agai 1 nes of the wheel, and
set it in motion , v ease , till the receiver
is filled with air .

Ie Arti,icial Halo .

one side of à receiver , and let the
himself at a distance from the other

Directly tlie air begins to be exhausted , thetlié
ight of the candle v ill be refracted in eireles of vari-

ous colours .

Vegetabhlè Air Bubbles .

Put a small branch of
part of aàasmall plunt , in av essel of water , and plaeing

eceiver naust the air . When
external air is taken off, the

Is of the
the particles , will make them

es of all the vessels for à long
id produce à most beautiful appear⸗

a tree with its leaves , or

the vessel in the r
the pressure of the
spring of that co
Plant , by expandii
rise from the orifle
time together , ai
ance .

uned in the air ves⸗
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Fountain to plaꝶ bij the pressure MHAir .

To produee a fountain in vacuo , it is merely neces -
sary to exhaust a glass receiver by means of the air -
pump , and when that is effected , to place the lower
end of the stop cock in a basin of water , which will
be driven up in a continuous jet by the pressure of
the air . The apparatus is represented at Fig . 18.

Eifect af tnhe Air respired from thᷣeLungs .

Half fill a wine glass with fresh prepared lime wa-
ter or barytie water , and breathe into the fluid for à
few minutes , by méans of aà tobacco pipe or glass
tube , air from the Iungs . The lime water will speedily
become turbid , and a white precipitate fall to tlie
bottom of the glass .

De Eaploded Bladder .

Take a glass pipe open at both ends , to one of
which tie fast a wet bladder , and let it dry . Then
Place it on the plate of tle pump . While the air
Presses the bladder equally on both sides , it will lie
even and straight ; but as soon as the air is exhausted ,
the bladder will become more stretched ; it will soon
vield to the incumbent pressure , and burst with a loud
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explosion . To make this experiment more easy , one
part of the bladder should be scraped with a knife,
and some of its external fibres taken off.

MHagie Fountain .

Take atall glass tube , hermetically sealed both at
top and bottom , by means of a brass cap serewed on
to a 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 aà basin of mer-
cury or water . Then t being again turned ,
the fluid , by the pressure
the tube , in the form o

of the air , will play upon
fa beautiful fountain .

% Cemented Bladder .

Tie the neck of the bladder to a stop - cock which
is to be serewed to the Pllateè of the pump , and the air
exhausted from the bladder ; then turn the stop- oοαkkto preèvent the re - entrance of
the whole from the
tran

the air , and unscrew
pump . The bladder will be

formed into two flat 8 dins, so closely applied
together , that the strongest man cannot raise them
half an inch from each other ; for an ordinary sized
bladder , of six inches aeross the widest part , will
ha ve one side pressed upon the other with à foree
equal to 396 pounds ' weight .
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Ie Animated Bacohus .

Construet a figure of Bacchus , seated on a casklet his belly be formed by a bladder, and let a tube
proceed from his mouth to the cusk . Fill this tubewith coloured water or wine , then Place the wholeunder the receiver . Exhaust the air , and the liquorwill be thrown up into his mouth . While he is
drinking , his belly will expand .

Fiotal Balloon .

Take a bladder containing only à small quantityof air , and a piece of lead to it , sufficient to sink it,if immersed in water . Put this apparatus into a jarol water , and place the whole under à receiver . Tle n
exhaust the air , and the bladder will expand , become
a balloon lighter than the fluid in which it loats, and
ascend , carrying the weight with it.

Cunious Experiment ꝛbtα ανοdVi

Many natural philosophers , in their eagerness to
display the powers of science , have overlooked one
of the first duties of life , Aadkantty ; and , with this
view , have tortured and killed many narimless ani -
mals, to exemplity the amazing effects of the air -
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bump . We, however , will not stain the pag of this
little work , by recommending any such species ol

eruelty , which in many instances can merely gratify
curiosity : but as our readers might Iike to read the
effect on animals , we extract from the leurned Boyle,
an account of his experiment with a viper .

He took a newly - caught viper , and shutting it up
in a small re er, extracted the air . At first , upon
the air being drawn aw ly, thè viper began to Swell:

ört time after , jaws;
n to move

for air.

t gaped and opened i
Nits former lankness , and beg

5 1eiver , as if to seek
little , leaving the

he glass : soon after
1 pr

its back . Within an hour and a hal
from the time the re
tend

ligiously swelled , and
2 0blistered

iver was exhausted , the dis-

vyet alive , though its ja
lack tongue reached

ed viper moved , b

also become black in

it continued for three

dmitted , the vipers
465I, and soon after ope

tinued some time, as it
theére were some re flife



0F AMUSEMENT . 161
into a métal vase half d with water , I pouredvery gently an equal quantity of

mixture n ther , so that noht take place in the two liquids . Thewas placed under tlthe eiver of an air - pump,which was s0 fixed upon its support , as to remain
nen the air was pumpe d out . Atthestroke of the piston the ether became in “ teof ebullition , it wa evaporated in less than a min ute ,and the water remained converted into ice. The

experiment was made in an apartment , the tempera -ire of hich was 16 deg. R.

steady wꝛl

Syaryeigio
menll ,

ssively several full
2 ceiver, inverted over10d with atmospheric air , and after -with vital air . He found

That in atmospſieric airTho first sparrow lived

water . It was f

HOURS. MIN.

The second sparrow Iived . .
The third sparrow lived
e Water rose in the

e of the fir 1
and the third produced no :

four the life of tl
rption .

In vααν air or Oοοgen . HOURS MIN
4 The first sparrow lived . 5

1 8045Secon 63 2The third . 4 44 0The fourth .
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NRe Pressure Water .

ssure of water may be known to every dne Ule
Who will only take the troubleto look at the oockEOH. e 0r
a water - butt when turned ; if the tub or eistern be U

h much greater velbeit ' lbsefull , the water Wit
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hrough the cock , and a ve Lwill be filled from it
m a shorter time than when it is only half full , al -
though the cock , in both cases is equally repletewith the fluid during the time u vessel is filling .

also is understood , howea hole or leal
keel of a ship , admits the

and with gres
near what

much
nce , than one of the
iners call the wate

55Liiè poꝛben f . Ma

Let a strong small iron tube feet in
height be inserted into the bung - hole of a ca sk, andthe aperture round 80 that it hall be water⸗
tight ; pour water into the e
thèe pipe : also
b

ursts , which will be w
t1! top of the 8— In thi

on bursting the vessel , will fly1 22e

sfull throug
the pipe till the

Water is within ?
xperiment the

about with conside rable

Vorce Hree aler .

Colonel E.
Willams , of the Royal Artilleryat Quebec , made many experiments on the eforce of freezing water . He filled all siz

bomb- shells with water ,
e up, and exposed

8 of iron
d the fuze - hole

d the m to the strong freeaing air

then plugg



of the WII lriving in

tl edge ham-
near threewelglied

forced out by a sudden ex-

ezing , Iike à
y gunpowder , sometimes to the dis-

k between 400 and 500 feet; and when tlie
355 d in, or furnished with hook

barbs ,by which to lay hold of the inside of thes
Id notpossibl ) forced out , in that

the shell always split in two, though its
néess Oofmétal was about an inch and three quar-

t through the
they

or sheet of ice like
cases where tlhie plugs were pro-

d fromg water her 1 v i„there suddenly is
e eürzndieins bolt gt the same diameter , and

ht of eight inches
e need not be surprised that

cause the ice to split rocks

over it sometimes
e1d a half .

Water ascend5
Pieces

„ 57 .

Procure two pieces of ss, about six inches

sides , and separate the
opposite sides with a piece of wax, so that their sur-
3 35faces may form an angle of about two or three de-

square , join any two of th

Taise
ig wit8 MIt
run

heg0
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immerse this apparatus about an inch in a
water , and the water will rise between the

4 form a beautiful geometrical figure ,

Hoꝛo to raise Waten several Feet abovèe its ordi -
Nανν Le

ind others ,
5 and it may be

advantageously used to decant wine , as the wine may
be raised from the most turbid ground without mi
ing with the sediment beneath . To make this in-
strument , it is merely necessary to bend a glass tube
by the application of heat ; and if a second tube be
attached , and the air sucked out , the fluid will con-
tinue to flow as long as any water remains in the
upper vessel .

The syphon is employed by distillers
for the purpose of emptying casksI

Hoꝛo t Worhᷣ Pump ꝛbithout Manua Labour .

Captain Leslie , of the American vessel the George
5 and Susan , invented , in his voyage from North Ame -

rica to Stockholm , the following simple method of
keeping the ship ' s pumps at work , when the sea ruus
high , and when the crew aré not sufficient , or are
already fatigued : - About ten or twelve feet above
the pump , he fixed a spar , or small mast , one end
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of which projected over ile the other was
fastened as a lever to the machinery of the pump.
To the end whi ted overboard , was suspend -
ed a water butt , half full By this simple contri -
Vance, every coming wave , as it raised the water
butt sunk with it, and raised the piston again ; thus,
without the aidof t 1e crew , the ship was eleared of
Water for rsꝰti

1 ＋Æ Paradoa

It isa vulgar parado t when water is boil⸗
ing in a vesselet ottom is ec but the moment it
ceases to boil the bottom becomes hotter . “ The

to be founded on an
son applies his finger to

or a considerable8 it
more than he ean endure , for

fits eirculation Ioses some
ives at the extremities : and

extremities is heated to the same
fthe heart , we feel no pain from

is is effected , the least de-
omes painful . When the finger is

om of the vessel , after it is
rea-taken ofH tl the heat is endured for the

sons. Wben the boiling ceases , it is natural to take
the same finger dirtied one, people sel-

other ) , and that finger being

it could bear, noꝶ
dom choose to take
already heated almost as mue
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zel exquisitely
Painful .

αιννPater is contained in t ' e Atmosphere
in the driest Weutlier .

Take a tea - spoonful of dry muriate of lime , or
acetate of potash , or sub - carbonat
it in àa saucer , and suffer it to be exposed to the open
air for a few days , the dry salt will thus be rendered

ly liquid , by the watery vapour wh
in the atmosphere .

potash , spread

comple
always e

Initative

nenon of the water spout mThe phe
trated 1 e experiment .

make a hole just la ge enough
rt a goose quill ; after cutting the quill off

the card upon the mouth of
to 8
square at both ends , la)
a wine - glass filled with water to within the fifth or
sixth part of an inch from the lower orifice of the

quill ; then applying the mouth to the upper part ,
draw the air out of the quill , and in one draught of
the breath draw in about a spoonful of water ; and
this you may repeat , the water remaining as before .
The water will not ascend to the mouth in a stream ,
which it would do if the quill reached to it , but

with the air which

tber
endlule

broken , and confuseſlly mix
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cends with it. ual phenomena of water⸗
ne to this theory .spouts are exactly

% vrender visible thic in ꝛoh,ν
their Tem-Ie A 7Fludds are throton , ꝛd

Fill a common eight - Ounce phial , or eylindrie
wout two inches or more in diameter , and

1 R

1
with cold water , and diffuse

portion of pulverised amber : letsmal
ater be immersed into a tumbler , con-

water : this ing done , two currents ,
will be observed in the

ascending , the other descend -
ir 1 t 1 v 2 1 3 2ing ; that is to say , the minute particles of amber ,
Which were diffused thlirough the fluid , and were at

was applied to the water in the
n in motion ; those particles

e situated towards the sides of the glass , or
lich are the nearest to911 ou 0f heat , wilUmove

upwards , whilst those that are in the centre move
lownware and thus two
formed in opposite dire

net curreats are

ally diminish in velocity ; an- n the water in the
mer vessel has acquired the same temperature as

that in the outer one, the particles of amber will
ain be broug

wo glass vessels be reversed ,
be im-
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d in aà vessel containing cold water , the moti
of the currents will be also reversed : the particles
next to tlie sides of the gla s are thrown into currents ,

d downwards , whilst the particles in the centre
form a current upwards . The equilibrium of th
two currents will also be restored , when the equal
tion ot tempeèrature of the water within , and tl

direc

without , has been effected .
To render the experiment more decisive , the lower

pürt of the water may be coloured by tineture of cab-
or red ink , leaving the upper part uncoloured .

at be then applied to the bottom part of the glass ,
coloured part of the water gradually ascends , and

hole fluiuniformly tinges

Actracting Water .

Hang a qu— 0 wool, tied loose
down into a deep well , about five or six
the water ; leave it in that position throug

d its we

ather ,
ards from

the ni
ght will , in the morning , be greater87

one- fifth than it was the evening before . The ad-
ditional weight will have been caused by the acees -

nof partic he humid atmosphere .

ecge Grabit : f Solids .

ce by a hair to one end of the
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grains and decimal parts ;
vessel , pouring water in

V quarters of an inch
1 immergethe body in the wuter,

air to the hook at the bot-his
proceeding , we must

that balanced the
VUe, and likewise the

and that no air - bub-

44m the ppOS
Proper dalance 2b˙tier.

ce in the water,
The oοpοο-ite 8c ha hie ont-⸗ 1 4dee scale to that which contains the substance will

weights should the *
now greatly preponderate ;

the scale till ilibrium be restored .
The pen will nowef the operation . Divide the

zht in air by the loss in wate r ; that is, divide the
large scale by those in the

quotient will shew the specific
gravity , or how many times heavier the substance
that was weighed is than water . If the weight inthe small scale be gubtracted from that in the other ,it wil the vespective gravity of the weighedsubstance , or the weigl ht with which it will be evenlydalanced in v

Ni%e οties .

Refined gold .
English guinea . .
Mercury

Lead
Beüine
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1
Relined sirerrß . .
Copper from Sweden

Elastic steel .
aoft stalklllli .
en
Rure tin 88
A diamond . 93 . —
Island eryste
Rock crvs
Common glasss
Fine Marble .
Stone of mea

2. 000
Nitre . 1. 000
Ala 1. 875
F /188

··⸗· 1 . 800
Alum 1 . 714
Oil of vitriol 1. 700
Hone

Zrick

Gum arabicoſ
Aquafortis 93
„ „
Human blood . 8 119
AKüibßßfß 1060040
FFFFEEC ( C ( CC 1. 030
Urine 1.030 7

Dry hox - wWOdMd. . 1. 030
· n

ities
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inen Waterk 1 . 000
BeEs „ Wa e 0. 955

OII, Cliv ' e· „
Spirit of turpentine E
Rect . spirit of wine 0. 856
i 0. 240
Ai 0. 004

Experiment ibitui th' e Si ph .

a syphon be immersed in a vessel of0
water , and the other le gout of it, in such man-

e of thebelow the st
orifices at the same in-
nd to flow out at the

surface has sunk down to thie
e leg in the water .

ntalus ' s Cup .

rtaining de ceptions have been practised
phon. One of the most usual is

r Tantalus ' s Cup , but the explanation of wllieh
Te, as its operation will be evident

The It is usual to conceal thie syphon
in the e Of ar * anee of à man representing Tantalus ; and

n the cup filled high as hisvith water

en Dragti.Praetis
drinkir

AE
edestal

Ube.
abt

J
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mouth , thiat is à little above the curve of the syphon ,
the latter beginning to act , at length discharges the
whole contents of the cup . Similar deceptions have
been practised by concealing the syphon in the handle
of a drinking vessel .

ACCOUSTICS .

rof Paris , place tlem
es of a room . Let a
pass from the ear of

PROCURE two busts of plast
on pedestals on tliè opposite 8

n tube , of an inch diameter
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 oft
head , be considerably larger than that end whi
comes to the mouth of the other .

Now when a person speaks quite low into the ear

E One

of one bust , the sound is reverberated thro
length of the tube , and will be distin - heard by

ne placing his ear to the mouth of the other .
It is not nece sary 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 ,
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two persons may converse
without the knowl
in the middle of the

together by whispers ,
any person wWhomay stand

ye; that is , 10the same pleasure by 90öf
different rays of es nott cordance of sweet rfüet

Practicable , is atl
Ul

to the fable of Meinnon' s
have uttered delightfustrains of melody when touched by the solar rays.

arp , which was said to
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Speahinq Automata .

tian idols arè of this class
Friar Bacon , and the

Darwin , in his Temple of
ss for forming an automatical sp

ment 139, note
of water resembles the letter : the

hot things , the letter à33 the sound of
and the jerking of a

Memnon ,

Bacon , in his Natural History , exper

uenching of
gs, the letters u and 6

witch the letter g.

.1èEWOrd
8 88ormeéd in theS) procee

s of the

person are
mined to sudden
change of
does not dep
other

fwhich
but onimpulse of t

ad, when th
interrupted , provided

original com -
there be a sen -

be percei
ication is

sible echo . This will be perceived by any person
alongWO walke a valley intercepted with buildings

for the sound
ead of arriving constantly at the ears

at à time chat 4 peal of bells is ringing ;
of the b
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is frequently re-
1 1ort time from two or three different

urs, in the hearer ' s judg -
an expert ventriloquist ,

the bells, being performed by art in the case of the
Ventriloquist . The following curious facts , tending

rate àa profession display of the art , may
udience were arranged in

sponding to the two sides ofà long narrow room. The benches on Which they
end of the place to

ied.
the thrèe following :

to illus
now be introduced :
tW- opp nes, corr.

Wwere seated , reacl
niddle of it „the other part remaining unoccu

1

m behind his
d to pr from any

ard resemblin
be under the benchies

the time of speaking in a stooping
e, ha ving his m1 duth turned towards the placetrom whichetfrom

which d: so that the line, join-ing his lips ar ject , did not approach
2 5 into
1 0 K 1„ A back to

de 6 Vor t seemed
8 rd which stood

him, at nee of two or three
1 glass cup on

8 Ters ˖ imitated the CrTles
in it. His method of doing it was
Pürt of t hearer ' s arm laid close

accident in thie case of



IPel.
1lentl

intleeie

les du
l f e
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along his side ; then the part below the elbow was
kept i in a horizontal posi ion, with the hand turneddownwa done by the ope

theèse prep Tatory step

„ which was

bent
ation which 85 ed the
5tl

he man b

ne front of his
his mot to the

ture he copied the v Of01
ely, that three positions ofV. 1

stinguished by as many different tones , viz. when
e moutheof the cup close against tl

edgeof it was elevated , and when the
near the hand , but

third instances of ventril
afford 1g Proofs , that this delusive talent
thing more th an the art of substituting an echo for
the

P. imary sound ; for, besides the change perceie -uble in the direction of tlie voice ,
blended with a variety
wWeKknow by expérience

f any W is

On Sounds eeited in Hujdrogen Gas

As the intensity of sound is din ninished by the ra -
efaction of the medium in Which it is producc10 N
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sound in hydrogen
produced in atmos -

Mr. Leslie ,
to be actually

pherie air i imi i
Pheric alr in similar circumstanec
however , has found

ofwithin a receive
by which

thè air was ra-
etion had been carried the

8, hydrogen gas was in⸗
S0 far from being
as in atmospherie

decidedly much fee-

sound . When onehalf of the
Alr 1s ext

Aamitteéed to üll up
S0ur Udzund will now become scare
which he ascribes

t ö is Origim-

AHFerent Gases .

1 contact
With a e in the neck o hellg to be blowi

àascontained in a bladder appliby g
aperture of the cock , it will be observed , that the
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sound is a semitone lower with
gas than with atmospherie 1985
carbonie acid gas , and nearlynſt

azotie and oxygen
a third lower with

meè with nitrous
from nine to eleven tones

air that surrounds us. A mixture of
in the same Proportion as in the

atmospheric air , will give the 8⸗ame tone as thel 8
ises is not uniform ,

gas ; but with oxygen gas ,
higher than the a
Azoteè and oxyg

but when the mixtureè of t!
re totally discordant .

When a plate of gl
bow, if somè dust is
mer will appear to

the sound

by meéans of 2
glass , the for -

zave arranged itself symmetri -
8 after the plate ceases to emits
the like circu

strèwed over
N

ustance the figures
Sume, their change sdepending only upomt

acuteness of the tone .

Musical Figunes regulting from Soe 18

Cover mouth of a wi 8 gle11]
Stülk wit 5 a thin Shéc
Paper , over which scatter a E mvibrations e tèd innt
cal instrument , held wi
brane , will cause th
regular lines and fi with astonish ing celérit )which vary with tlie sound produced ,
Particular mode of division
of vibrations .

7

àccording to the n



wing a el ff˖ 5
0 Since the year 1787,

u
his garden fifteen iron wires,

* t and at the dis-

: the larg-1 10 th 1art
li t the smallest one

1 ＋ ize one line and a
* the th, and are 0

being stretched
r the pur-
5 37esewires

1 attached

61
at pleasur

iron wiré to draw it to him
hen

＋
8

˖
1 nore than once that the

leg

ve on w—
nd he found thüt

ma direction parallel to

at every change of the 1

„nor did

tehed from east to West.
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M. Dobereiner , of Jena, conceives that the pheno -
menon now described , is 60 effect of an electro - mag-
netic action ; and he proposes to try if the brass wire
would not sound when it communicates at its extre -
mity with an energetic electrometer .

an Aolian Harp .

Phis 1This in ument may be made by almost any ear -
penter : it consists of a long narrow box of vvery thin
deal , about five or inches deep, with a eirele in
the middle of the upper side , oſ an inch and a half in

f h are to be drilled small holes . On

435
more 8trings, of very fine gut ,

gesat eachend , like the bridges
0f afl Idle , 6 645 up or relaxed witli screwPins
The strings n e all tuned to one and the same

1note , and the instrument be pl⸗ced in some eurrent
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

d to give the air admission , is a proper situation .ra
When the air blows upon these strings , with different
degrees of force , it will excite different tones of sound ;
sometimes the blast brings out all the tones infull
concert , and sometimes it sinks them to the softest
murmurs .
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7

ritations pro-
unding body may be sufficient

ody placed even at a great dis-
5

uhe fürst, provided , however , that both be

1
8 the s number of vi -

Dr. Sa 050
Sti f

iaking experiments witli

the thi 1 8 108
the same time that

Areces t0
ery inconsiderable , present large

f
„ ts them in motion . He

01d 8
8 ar piece of thin paper , or

5
8

50 About ten inches in diameter , and
strétched it by its cireumference upon tlie

vase ; on strewing the surface,
with fine and dry sand, and

glass in vibration within the dis-

1parallel with the
1e membrai 133 5 Nmne entered into motion , and th

imed figures . Whi⸗ 133ires , whichwere sometimes perfeetly
ch often formed themselves witlu 50

6 hne t his eyehad time to
5 s which accompanied the

2
855

f
2 87 layer of sand into à

3 11 liescent lines . Various
us obtained - stars with four, six, ten,

or more radi T 1 10 K When the plate in-
Ad of ! pa 1

9 vas placed perpendicularito one ofthe diame85 1e surface , the sand form-
d itself into a svstem 4system of quiescent lines , wbich ge⸗
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th o5 were parallel wi nother : one of these
lines passed always through the centre of the mem -
brane , and was contained in the plane which passed
through the face of the plate ; the direction of the
motion consequently Aly chianged with the
dirèction of the vibrating plate . If instead of hold -
ing the pleace in the direetion of perpendicular to that
of the surface , it was inclined ; at every degree of
inclination the phenomena obtained were different ,
and the lines traced by the sand continually modified
themselves differently , although the number of vibra -
tions remained the same . “

Acoustical Alpuel

By varying the order of arrangement , the whole

alphabet may Wait be rung on threèe bells ; and
these b f0 to sentences by short pa
between each w' will fully serve for di t con -
versation . For musical iinstruments , it is merely
changing keys for bells , and the same purpose may

trumpet , musical g 8, Ke. or
voice, produced the sar results as a vibrating plate.
the tones were sue y varied, for example,

low air was performed on the flute, at about
hes distance from the membrane , the sand

5 lines, the combinations of which
sound produced . —Stringed in-

culated to produce these
These experiments were varied in a number of

by employing membranes , of which the dimensions,
iture, and tension, as well as form, were diflorent : they

always, however, presented analogous résults .

he tones of the f

Whe n aàa very
nine or ten
was agitated , and tr
incessantly ried witt
struments were not so well

th
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be answered v

A table is
1of which a combination of three Montf

ling changes 13˖upon so small ?
0subjoined , b

bells is made to eàXpress the whole alphabet : elgzA is representèd by O is represented by 2
8053 5

6 a 105 — P5 1 0 Next5 8 11 2 *D R 8 letE 8 —„ ehE
1 4 31¹ tisu8

312 A .

319 1U
1*

40 V

. . N 9
*

1

Musical tones are pre
hydrogen gas in tubes of

Aldhe
TRe Folloꝛoing 2 rperiment is ta From the Cen- 1 85

tun / Inventions Fthe Marquis rf Worcester ,
and professes to be, “ to make Bragen or Fi
Stone Head in the Miid. Jd greaut Field , on
Garden , 0 artiſiciali and natural , tRat tο ) u
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4Man speνεε νοεν gsο Softlij , and even ꝛb0hꝗνEe
into the ear eredſ , ⁊t 2i Br. 4⸗ Open dts
Mouth and resolvè the Stido in French , Latin ,
Welshi, Trisbi, on English , in good tenms , utter -

ing et out Mits Moutu , and then sſuit ĩt until the
Neœt qulestion ĩs aαt . “

Let a concave mirror of about two feet diameter ,
be placed in a perpendicular direction . J.
this mirror may be fifteen or ei

he focus of
hteen inches from its

surface . At the distance of about five or six feet let
there be a pa
equal to the si
must be plac

' n, in Which there is an opening ,
the mirror : against this opening

d a picture , ⸗ in water - colours
on a thin cloth , that the sound may easily pas
through it. Behind the Partition , at the distar Of
two or threée feet , place another mirror , of the same
size as the former , and let it be diametrically oppo -
site to it . Place the figure of a man seated on a pe-
destal , with his ear exactly in the focus of the first
mirror : his lower jaw must be made to open by a
wire , and shut by spring ; and there may be ano -
ther wire to move theé éyes ; these wir
througli the figure go under the floor ,

28 must pass
ar 1d come up

perly instructed,
should be placed behind the partition near 80 mir -
ror. Then propose to any one to speak softly to the
statue , by putting his mouth to the eur of it , assur -
ing him that it will answer instantly . Vou then
give the signal to the person behind the partition ,
Who, by placing his ear to the focus of the mirror ,
will hear distinctly what the other said ; and , moving

behind the partition . A Person , prop
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the jaw and eyes of the statue by the wires , will re-
turn an answer directly ; whi h will , in like manner
be distinctly heard by the first speaker .

015 Singular Eæperiment ꝛbitn à Barrel Organ .
110
ö In a large case , such a

spring - clocks , the front of
lower part of it , must be of glass , covered on the in-
Side with gauze , let there be placed a barrel organ ,
Which when wound up is preèvented from playing , by
àa catch that takes a toothed wheel at the end of the

0
barrel . To one end of this cate

. ed
re must be join -

1a wire , at the Vof which tliere is a flat eirele of
6 cork , of the same dimension withet

1
1e inside of a glass

tube , in which it is to rise und fall . This tube must
Communicate with :th A des across the
tront part of the bottom of the case , which is to be

servoir that

filled with spirits , such as is used in thermometers ,
but not coloured , thiat it may be the better concealed
by the gauze. This cas placed in the sun, the
spirits will be re eat ; and rising in tlie
tube , will lift up the catch or trigger , and set the
organ in play : which it will e to doas long1 1
as it is kept in the sun ; forthe spirits cannot run

ꝛatch, to which the
circle is fixed , being prevented from rising beyond à

When the
side of à room on

out of the tube , the

certain point , by a check placed over it .
machine is
which the sun shines strong , itng, it muy constantly re-
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main in the same place , it inclosed in a second case ,
made of thick wood, and Placed at a little distance
from the other . When you want it to perform , it
will only be necessary to throw open the door of the
outer case , and expose it to the sun . But if the ma-
chine be moveable , it will perform in all seasons by
being placed before the fire ; and in winter , it will
more readily stop when removed into the cold .

Ne . folloꝛoing interesting Accoumnt af thᷣe Hehio aꝛbill
be, uο donnht, amusing to the readen .

An echo is a reflection of sound striking against
some object , as an image is reflected in àa glass : but
it has been disputed what are the proper qualities in
a body for thus reflecting sounds. It is in general
known , that caverns , grottos , mountains , and ruined
buildings , return this image of sound . There is a
very extraordinary echo , at aàaruined fortress near
Louvain , in Flanders . If a person sung , he only heard
his own voice , without any repetition : on the con -
trary , those who stood at some distance , heard the
echo but not the voice ; but then they heard it with
surpris variations , sometimes louder , sometimes
softer , now more near , then more distant . There is
an account in the Memoirs of the French Academy ,
of a similar echo near Rouen . Asevery point against
which the pulses of sound strike , becomes the centre
of a new series of pulses , and sound describes equal
distances in equal times ; therefore , when any sound
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ated from a centre, and its pulses strike
zeles, if the sum of the right

14
each of the obstacles ,

and from ench obstaclet 5 U4 t u s point be equal , 5

the echo willthen will the latt
be heard .

e fi T 1ced pulses y produce
0 it of their being too few in

4 1 T. 1

0 1rive at

eting e fr f 8
K0 Is is confirr 5
grotto on the 1 ˖ 1R. mksS ttle b theèDinan , about two mil 705. fW0 miles f Castlecomber , in theCounty of Kilkennv iter the cave , and,1e speal 86 0 Is per-

Ut, On n
f It point,

n feet from the
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EXPERIMENTS WITH THE MAGIC
LANTERN .

of this amusing optical machin
ibe it would be super -is so well known , that to des

asiJ; particul can now be purchased at a
reusonable ex en at any of the opticians ' :

might not be pleased with the designs to be had at
the shops , or might wish to indulge their fancy in a

variety of objects , which to purchase would become

expensive ; we here pr ärst
1e method of drawing them , which will

t our readers , in the f

1ce, witl
be succeeded by aà plain deseription of some very
diverting experiments

roria ,tasmIn the optical deception called 1
the object increases in brightness as it dimir es in

size , or as it seems to retire , till it finally verges into

disappearance so unex -a luminous point ; a mode

pected as to destroy the illusion it is designed to

produce . This defect Mr. William Ritchie proposes
to avoid by the following method , by which the dis -

appearance of the objects may be rendered more in
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accordance with what is suppO tounder the
He pro] 3 ht by a portable

lamp, wit for àsing 18opth fgas to the burner at pl
Stopce Tht v re Iy be accom -

en, b nini light gradual
3 the figu ght be reduced

retires , its lineaments would become shadowy and
obscure t. 1 vanish into i
expected a phantom v

the subject

ien with some very black
uint mixed with var 1, draw with af

hair pencil , SSke
paper , w eflected8glass . Some 8 äk
common per

ong tint of each of the
natural colours of the object ; but in tliis re

Peetmay please yeur own fane When the outlines aré
dry , colour and shade your figures ; but observe , to

Ins in8.
urs.
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temper your colours with strong white varnis !
pleasing effect will be produced , if you leave stre
lights in some parts of thie drapery , &c. without any
colours . The best colours for this purpose are trans -
parent o opaque or mineral colours will not do.
The following are in most repute .

Fox Pink and crimson . . Lake or carmine .
ReEE . Prussian Blue
Gieen alcined ver

distilled ditto .
amboge .

OT

V Aule

Lo fueilitate the Paintinq on Glass , bij laging on
M Vor MAagic Lanterns , Ke.ν⁰ο Prin

Cut off the margin of the pr end to use ,
el of hot water ; let it remainand lay jit in a flat ves

on the surface till it sinks . Take it out and pr-
between cloths or papers , so that no water maz

but the print be quite dam]pear on the su
then Iay
ready
lay some Ver

Pléce 0
turpentine al

with a soft brush, hold it to
qual andetquite

print . Press it down ,
here to the print ; als
fingers , m the mide
that no blis remain .

rub it gently wi



sionand the paper will peel off, leaving the impre
on the glass. When it is dry , wet it over with oil of
turpentine till it is transparent , and set it by to dry ,
when it will be fi

The colours

may be painted by
these Who cannot paint in oil, on thin paper in water

10r magic

Colours , and afterwards varnished to make them

Vetb C57 — 7 1Wetb Conòb: 2 antern Sliders .

mode ot exhibiting an optical

38, of the same size and thick -
ntern slider , and introduce a num-
visted glass , so that they may all beber of piece

made to revolve in cor turning a handle
provided for the pu If the frame be now in⸗
trodueed into the lantern , and a painted plate of glass
representing a fountain be placed in the front , it will
be found , that wil the twisted glass is turned ,

opear to ascend on the screenstreams of water will :
in the most perfect wa)

ν νεοee *. KLο Hepréeseπỹõ˙. ꝛ COVmat SeA

. 1
Ss, whose frames are thinProvide two strips of g
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enough to admit both strips freely into the groove of
the lantern . On one of these glasses paint the ap-
pearance of seafrom a smooth calm to à violent
storm , ( see Fig . 15. ) 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 will be

reflection .
On the other g

on the
. ) aeh

various vessels
ing to let that end where the

storm is, appear in a state of violent eommotion , and
the vessels as if raised on the waves in an unsettled
position , with heavy elouds about them.

Vou then pass the glasses slowly agb tl
and when you come to that part where tlie

00Ve
torm is

supposed to begin , move them gently up and down ,
WIFhich will give the ap ance of the da and vessels

tha motion till thiey come to
Vou will thus have a very

tion of the sea and ships in a calm
and storm ; 3 as you gradually draw tlie glasses
back , the tempest will subside , the sky appear cle
and the vessels glide gentlà

ngitated ; inere
the stothe h

natural repre

yover the waves .
By the means of two or thre

represent àa battle on land , or
with a variety of other pleasing experiments

lave8 engag ement,

Lhie Solan Magic Lantern .

Make a box
19

oot high , eighteen inches wide
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about three inches dee P. TW0oof the opposite sides
uitok this box must be qu eopen , and in each

other sides let there be 2
mit a stiff p MPperor pasteb Oel

ets of stiff paper , blacked
rs cut out such figures as

place them alternately in
DX, with their black sides towards

Vou, and look at ther

your tancy
neé grooves of the be

à large and e
g, they will appeal 0

If you euton uyn
rainbow , about three 90R

5 rootV 1 à ver 0* b1 ation laturale

n in a box, (See Fig
small swing dressing - Ris

ght thrown upon it by
it will pass out at the

aperture made at the top of the box, which apertureLould be oval , and of a size adapted to the cone 0l
Ught to pass tlirough it. J herèeshould be àflapwith
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hinges , to cover the opening , that the inside 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
thĩs must be placed a chafing - dish of an oblong figure ,
large enough to hold several lighted coals . This
chafing ſor the better carrying on the deceep -
tion , may be inclosed in a painted tin box, about a
foot high , with a hole at top , and should stand on
ſour feet , to let the smoke from the lantern escape .There must also be à glass planned to rise up and
down in the groove à, ö, and 80 managed by a cord
and pulley c, d, e, , that it may be raised up and let
down by the cord e oming through the outside of the
box. On this glass, the spectre , (or any other fie
you please, ) m be painted in a contracted or sc
form , as the re will refleet a greater length than
it is draw

When you have lighted the lamp in the lantern ,
and placed the mirror in a proper direction , put the
box on a table , and setting the chtafing-dish in
throw some incense, in powder , on the coals . Vou
then open the trap - door , and let down the glass in
the groove slowly , and when you perceive the smoke
diminish, draw up the g

8880
that the figure may dis -

appear , and s
This exhibition v rd a deal of wonder ; but

observe , that all the lights in the room must be ex-
tinguished ; and the box should be placed on a high
table , that the aperture through which the light
comes out may not be seen.
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Behind a tre
a ver/ / poο˙iul
Wwhose image is f.

e Pproportions ; agait
ind is between the light and

be niore acc urately defined;
he will appear to ascend

and disappear . By nimble and
Lrotesqu

f. f ici.Lrote qu m d attitudesby the judiciousntroduction 0 vanima Le0tion ot any animal , &c . —the effect may be
zonsiderably heightene

eited .
much laughter be ex-

This amusing opti Ml
5 ausing opt exhibition was successfully

mpioyed at the Royal Gardens , Vauxhall , Where it

s in moving, by
eut out of paste -
liable , behind a1

„placed before an opening
anner as to exhibit various

while the opening,
towards the apart ·

by means of light re-
that the shadows of

covered wit
ment wwhere t
Hected ba
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are concealed . When it is requisite to
re to perform a variety of movements , it

is neces to have several persons , wiio must be
exceedingly expert . When a snake to be repre -
sented gliding , the figure which consists of delicate

8, must be directed , at least , by three assistants .
This amusement , which one ean hardly seèe the

first time without pleasure , is àa Chin

E

invention .
Many years ago , Chinese boxes were seen , on which
such moveable figures were apparent only when the
box was held against the liglt . In China , these
shadows are used at the well known feast of lanterns .

Tenè are manj other pleasinꝗ Euperis
ihhht be madle ꝛctli thè Magie Lanter

70 e1l0not pe

e οαεn
but te

mit ꝛcsto SpeοννH mem,Iimits F our wor 2
0ιννeο,i ehα ug man othen equdllij interesting

ſects M a diſferent nature .



m/ the
ithmetical calouud zons ; and maj therefbre

πινin Sαιenννe,; but as it h
ment ꝛith

SO eaνο. -r iments on
te performance F ichich depends on
gand . As ths %äis 0αLeuterity to be aoquin

57%Prac
Oheration , the stul

and aftern all, ĩs mere / dα mechanice
deice lttle usei

AEHYοVριεꝗον, ; hor ch entertain -
mMent
Mel

t0 νονο tle
toõe

in such manuvre 8, οον ρρινι,αισν e77% dstonishment M the Seele
aν hHresented to ou πeeα,Üe - s , thαV Dον Nn rebe
ee them at an , of these ehιbitions , thein enes
d / not be in danger dec 1. ment.elving their ̃u

ree cards beĩng Hresented to Three Pe
SeS & Hα¹νꝗ‘ οαοννeνea SCHõ,jz6en.

8 It is nece ry that cards presented to th
thrèe persons should be uished , we eshall call

the third C; but the
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thrèe persons
they please .

y be at liberty to
This choice , which is

different varieties , having been made , gi
first person twelve counters , to the second twenty
four , and to the third thirty -six; then desire the first
person to add together the half of the counters of the
Person who has chosen the card A, the third of those
of the person who has chosen B, and the fourth part

of them
le of Six

e to the

of those of the person who !
sum , which mus

sen C, and ask the
be either

as in the following table
25 or 27 28 or

First Second Third Sums
12 36
4A B C 2
A C B
B C
C B

C 4
8 B *

sum be
lave chosen the card B,

7 ad the third the card C:
and that if it be 28, the first Person must have cho -
sen the card B, the secondthe card C, and the third
the card A; and so of the rest .

ain ν νꝗα Per -sbeing se
son, l0 getess tliat ꝛch,uu“ lie LHioι ) t .

To perform this trick , the number of the ecards
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thatbedivisibhle ho2 Rbe divisible by3 ; and it is more eonvenient
the number should be Desire the person to

the cards on the table
nd taking them up in

in three heaps , with their faces

think of a card , then
with their faces down 0
order , arra

upward,
the packe t heap ; the second
the first o f . Ä0 first nird the first of the
third ; th second of the firstt, and so on.

neaps are completed , ask the person in
Which heap is tl 1r0

When the

135 thought of, and when told,
place that 0
1

5 t co it of in the mid-

5
then 3 the ormthree heaps, às

before, and 8 hi 8 f1 2 ask in which is the card thought
of. Place tl the card thought of

formed tliree new
311Still in middle , and

neaps , ask which of th
oft. When this is
the other
the

ꝛontains the card thouglit
ace it as before between

Wo, anc in threèe heaps , asking
same question . Then take up the heaps for tlie

last time ; put that cont 5 card thought of
in the middle .

packet on the table,
with the p the cards till youcount hal 86 COntaine
packét ; 12, for es ö12, for ex nle, if there be 24, in which

AceS

rson thought1 One th Per
cards be, at the same time,

as 15
„27 , Kc. the trich

the card thought of will
Idle of the heap in which
o that it may be easily dis-

the cards ;
111

nothing will

à manner , that the first eurd of
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be necessary but to remember , while you are forming
the heaps the third time , the card which is the mid -
dle one of each . Suppose, for example , that the
middle card of the first heap is the ace of spades ;
that the second is the king of hearts , and that the
third is the knave of hearts if you are told that the
heap containing the required card is the third , that
ard must be the knave of hearts . Vou may there -

fore have the cards shuffled , without touching them
any more , and then , looking them over for form ' s sake ,
may name the knave of hearts when it occurs .

Al dhe Game q, Mlrist , iuhòat probabllitz iöthere ,
thα εεε . fον Honours ꝛbll be in the hands ＋τ
1nM Leοο Parntners .

De Moire , in his Doctrine of Chances , shews that
the chance is nearly 27 to 2 that the partners , one of
whom deals , will not have the four honou That
it is about 23 to 1 that the other two partners will
not have them . That it is nearly 8 to 1 that they will
not be found on any one side . That one m ay bet
about 13 to 7, without disadvantat ge, that the part -
ners who are first in hand will not count honours .
That about 20 to 7 may be betted , that thie other two
will not count them . And in the last place , that it
is 25 to 16, that one of the two sides will count
honours , or that they will not be equally divided .



Cards being
Me Card ꝛchich d Per

cards being arranged in t

in Neo Rotts , to tell
goο hõð,eRl f .

„ us A and B,WO rO
he person to think of one, and to observe well

BB D E Bͤ F ͤ
0 0 ) 0 6 0 8 093 1
6 0. πονναα
9 0 0 0 0 0 0
0 0 0 0 0

0
0 0

0 0 0
1 lat the cs thought ot, is in the

3 t Whole row, in the order in whicht stands. and 4 3ands, and dispose it in two rows Cand D, on the

in which row, C the card
8e it to be in C; take up tl1

row D, putting the last at 11At the e

the rule already giv n, form inte
zseen at E and 1
the card t ught ofis .

then ask , as before , in wWl
Let us suppose i

Keé up this r nd th W E.

nging them,

ybe tlie first
A, the first ot

A, the secondof thé
in in vertical rows

thought of is. Sup-
w, as well as the

nd of the first, with⸗5
cards , and observing
o two other rows, as

eh row

P1 E;
directedas above directed,



t and
t ot

must be the first of one of the perpendicular rows , H
and I ; if you therefore ask in which roweit is, you
may eusily point it out ; having desired them to be
shuffled , the better to conceal the artifice .

＋and form them into two new rows , on the
left of B; after these operations , the card thic

To tell hoꝛo man / Cards à Person taꝶh
Pach , and to

Ot α
each Carnd.

To perform this , you must 80 dispose a PTOET pack
of cards , that you can easily remember the order in
whick they are placed . Suppose , for instance , they
are placed according to the words in the following
Iine :
Seven 4 E5 Eings , Nine Queens, and Ten Lyaves, ;
and tliat every card be of a different suite , following
each other in this order : spades , elubs , heurts , and
diamonds . Then the eight first cards will be the se -
ven 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 .

Vou shew that the cards are placed promi auously ,
and you offer them with their backs upwards to any
one, that he may draw what quantity he pleases ; you
then dexterously Iook at the card that precedes and
that which follows those he has taken . When he
has counted the cards , which is not to be done in your
Presence ( and in order to give you time for recollec -
tion , you tell him to do it twice over , that he may be
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them from him, mix them
with a pack , shuffle , and tell him to shuffle .

During all this time You recollect , by the foregoing
Iine, all the cards he

certain ) , you then ta

took out ; and as you lay them
down , one by one, you name each card .

5

Unless a person has a most excellent memory , he
f the above

amusement , as the least forgetfulness will spoil the

had better not attempt the Perfor ance

whole , and make the operator appear ridieulous .

Tyree Cards , placeu
nt Parcels f Cands .

Vou füirst emise that e counts for eleven :1
the eourt eards ten each ; and the others according to
the number of their pin Vou then propose to an;z
person in company to choose three cards , and to place
over each as many as will make the number of tlie
points of that card , fifteen : take thie remaining cards ,

nd under the appe e of looking for a particular
how many ſthere are, and by adding six-

mber , you will have the amount ofthe
pips on the thrèe cards. — For é xample :

Suppose a person choose a seven , a ten, and an
ace ; then over the seven he must place eight cards ;
ver the ten , five cards ; and over the ace, four cards .
n this instance there will remain twelve cards ; to

which if you add sixteen , it will make twenty - eight ,
nich is the amount of the pips on the three curds .

uposether
onderthey

Most0nUI.
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The Ten Duplicates .

Select any twenty cards : let any person shuffle
them ; lay them by pairs on the board , without Iook -
ing at them . Vou next desire several persons , (as
many persons as there are pairs on the table, ) each to
look at different pairs , and remember whüt cards
compose them . Vou then take up all the Cards in
the order they Iay , and replace them with their faces
uppermost on the table , aceording to the order of the
letters in the following words :

M U 3 1 8
1 2 8 4 5

D E D I 1
6 8 8 9 10
N 0 M E N
11 12 13 14 15

0C 1 8
17 18. 102

2 O

( These words convey no meaning . ) Vou will ob-
serve , that they contain ten letters repeated , or two
of each sort . Vou therefore ask each person which
row or rows the cards he looked at are in ; if he suy
the first , you know they must be the second and
fourth , there being two letters of a sort ( two L' s) in
that row] ; if he say the second and fourth , they must
be the ninth and nineteenth , ( two I' s) and so of the
rest . This amusement , which is very simple , and
requires very little practice , will be found to excite
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in those who are unacquainted with the key, the
greatest astonishment .

The readiest way is to have à fac - simile of the key
drawn on à card , to which you refer .

Huuess the Number f Spots on an Card , 10ſ1
Person lhias dration Fyrom à Pace

pack of 52cards , and desire some per-
wing it. Call the

3. Then add the
pots of the fir d to those of the second ; tlielast

and 8o on, always re-
jecting emainder to add to the

n the kinfollowing
which are counted 13. If any spots remain at th
last card , subtract them from 13, and the remainder

card which has been
drawn : if the remainder be 11, it

will indicate the spots of tl
Is been a knave ;

if 12 a queen , but if nothing remains it has been a
eing may be known by ex

which one among th
The colour of th

In the pack of cards
each

k may thus be exp
are 13 of each suite , the all the spots
suite , calling the ve queen 12, the

I, which is a muking 13, is seven times 13, 0
of 15

r, always rejecting 18, we must at
5 If a card,equ: nothir

Pots ol.
utſe ſac
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the spots of which are less than 13, has been drawn
trom the pack , the difference between these spots and
13, will be what is wanting to complete that number ;
if at the end, then , instead of reae hing 13, we reach
only 10, for example , it is evident that the want -
ing is a three , and if we reach 13, it is also evident
that the card wanting is equivalent to 13, or a kir

Lo change Pach F Care 4 7 179, PD4 *π⁰ νMuÿuous Pietu

Take a pack of cards , and paint upon t
side of half the pack , any ki
women , birds , —

white
nd of figures , as men,

&Kc. ; then paint the other half
ok the eards , on side ounwhich the spots are , in
the same manner as the other hal
both , vou will have à co nplet
und when you perform tlis
curds but half way.

TLolet 7 ent Persons dlraio Nibent Cards , and
Mae each dratbo the same.

1ffLet any person draw a
it in the pack again , but where
tind it again ; shuffle the cards as before directed ;
then let another person draw a card , and be sure he
takes the same the other did ; proceed in the same
Way with all the persons but the last , who is to draw

om à pack , and put
vou know where to
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another card , which also return to the pack , and5 1 Yto!shuffle till you have brought both the cards together . 89 8
Then , shewing thie last card to the company , the
other wil he 8

L1

6 50

05 Several isposed in à circular Form, 35 ed4 acconding tural Series , to tell thatII 2ννν 8 * t f

rst tencards te, disposed in a circulai
form , as seen in the low, may be 6mploy 5405h6
for performing this 10e is here represent - 10
ed by the letter A to 1, and the 10 by the Hatthe
letter K joined to 10.

2 4
— U,

1A 235A
101 36

Of. 6839 7
8

Having 6 person who has thought of a
zumber or card , to touch also any otlier number or 0card , bid him add to the number of the card touched

the number of the cards einplo-⸗ d, which in this euse
10 Then desire him to count the sum in an order



contrary to that of the natural numbe 8, beginnin
the card he touched d, card the
number of the one f, for, by
counting nanner , end at the ni 1＋
or card wi he had thought
Vou will easily know it.

thought of the numt 3, marked C, and
t 1e added to 6,

ted from E
1

5order , counting 3 the number
„ 4 on E, 5 on D, 6 on C, and 80

hew -
ch corresponds
1te on

and mum on

one draw any
8S0 that you

find it at pleasure . Put a small
thumb - nail , to which fasten

er end of the hair to the card ;
ad thèecards open on the table , and desire the one

n to jump out , which you maver
do, by met



Nie follotbing cρu ] . depend on
S*demte hand , and , as ꝛbhα is termed making

577 7ο ‘ he necessthe pa 0 he acquuued , to enable
he Oοοοαiον tο ypeJorm manyj ꝙ them , ue subjoin7 5⁵4 CDοννεερρi]ανναα,jH¹ion this

Hoꝛb 7 7 UHOοιν νο,ο̈hnabe th Pass

II 5 8 8 i 1 1loldeut Pack ot cards in your right hand, so that
the palbalin ot your hand may be under the cards : place

tthat hand on one side of the pack the
Urst, second , and third fingers on the other side , and
vour litt ! Is that are to be
' rought to the top , and the rest f

place your left hane
that tlie
the other

pack . Then
ver the cards in such a manner

be at C, the fore - fingerat A, and
ungers at B, as in the following figure :

RB

Little Finger .

C

The hands and the two parts of tlie cards being
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ou draw off the lower cards ,
r , and the other parts of the righthand, ar 1 place them , with an imperceptible motion

on the top of the pac K.
Bi

ipt any of the tricks that
tαe PDuss, you must have grpend on eEàt

practice , and be able to perform jit so dextere dusly and
expedi tiously „ that the eye cannot detect the move -
ment of the hand ; or you may, instead of deceiv ing
others , expose yourselt .

Nie Long Care
with the perform
is what is termed the Losg9 Card ] ; that is, a card ,
either a trifle longer or wider thanthe other cards
not perceptible to the eye of the spectator , but easilà.
to be distinguished by the touch of the operator .

Another stratagem , connècted
ce of many ofthe following tricks ,

18

g card ; opei
esent the

manner that he will natu -pack to a person in such a 1

rally draw that card . Vou then tell him to put it
into onè part of the pack, and shuffle the cards . Vou
take a pack , and offer the sameè cards in like manner
to the second and third person , taking care that they
do not stand near enough to see the card each other
draws .

Vou then draw several cards yourself , among which
is the long card , and ask each of the parties if his



rds will naturally say e8 ,
he same eard . Vou then
her, cutting them at the W

àme 0

Lor tE 5this 1 Itior hout the long
1] ler 5

lrawa card, and replace it int
tt 7 bring t Td —

the pa 81 le the U
ug sight of t1 tha d. Lout n Off Bat rdt1 per

e middle of 41 7116 and 7the ca trds t man-
fIoff 11 „ S0againthe 1ITLI

udert
Aye

— ds ,4
7πν W＋ 147 Ċ te Cards .

＋. Ir:A person dre tthe pack ,tell him to rememberi to remember He thene1
them to the pack , and ve1 dexterously place two
under and two topſof the pack . Under the
bottom ones you place four cards of any sort , and
hen takin igi f 9 5then taking eight or ten from the bottom cards , you

Spread them on the table , and ask
card he fixed on be among t!

person if the Naſ
he say no, you
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ure sure it is one of the two cards on tlie 1 „P. 10U
then pass those two cards to the bottom and dr
ing off

aw
e lowest of tliem , you ask if that is not his

card . If he again say mo, You take up that card ,
and bid him draw his card from the bottom of t1

on the contre eamong 8pack . — ry, he say liis cards ar
those you. first drew from the bottom , you must deé
terously take up the four ca
and placing those on the t

bottom cards of the

them ,
her two be the

ch you are to draw
escribed .the manner before

oα “ Cards .

1card tha 18 S01
we will suppose to

1 nder which place the seven
ok diamonds , and under the ten of elubs . On the
top of the pack put cards similar to these , and
on which are painted different objects , viz.

First card . . .. A bird ,
Second . . . . . . A seven of diamonds ,
Third . . . . . A flower ,
Fourth . . . . . .Another seven of diamonds ,
EihA bird ,
Sixth . . . . . . A ten of clubs ,

eventh . . . .. A flower ,
Eighth . . . . .. Another ten of clubs .

Then seven or eight indifferent ca rds, the knave of
spades , which is the wide card , the seven of dia -

others

8

—
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and the rest any indifferent

TwWOp
under the wid
and tl
left han

two cards that are
the seven of diamonds

pack in your
wide end , as you open

1e person who drew the seven of

zond time ,
which is at th o the opening , you

en he will seeit is
that which he drew . Vou m ay do the same with all
the other painted cards , ei
or with him who drew the

The whole

ther with the same pers
ten of elubs .

rtifice consists in briuging the card at
the top of the pack to the opening in the middle , !
the wet finger , which reat practice .0 requires

bserve , not to let go out of your lands .

v

To teli the Number 97 Cards hij thein Weiglit .

Take a parcel of cards . suppose forty , among
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which insert two long cards ; let the first be, for
example , the fifteenth , and the other the twenty -
sixth from theetan Seem to shuffle the cards ,
then cutting them at the first long card , Poise those
vou have cut off in your left hand , and say, Mere
Soipl be Merè, fifteen cards . Cut them again at the
second long car d, and say , therèe are here onlij eleven
cards . Then poising the remainder , you say, Nere

and

are fourtèeen cards

J0 separateè thie tioo Col Cards

f.all the cards of oneTo performut r
colour must be cut something narrower at one end
than the other . Vo i

to any one that he
them between your ing at each
extremity , with one m
and diamo

ou separate the hearts
ds from the and clubs .

Iie Foun inseparable Kin -

Take tlie four kings , and beliind the lastof them
place two other cards , so that they may not be seen.
Nen Shread open tliæ foun 9 Fο νν cop⁰] . ¹οά ,
and ꝓput the Sα˖ cards to the bo
Draw one of the kings , and put it at the top of the
pack . Draw one of the two cards at the bottom ,

tom hνẽ adch . —
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indput itet Draw the other , and
he last , and then shewput it at some dis

that there
one eut the
at bottom , t
dle oft !

Take a nut , in which burn
kin, and with a nee brealk
Write the name o 0 a piece of thin paper ,
and roll it up hard , and it in the nut, stop th

lewitl

pack of

rds . The bottom must ecurd ,
1ed to the box on one side only , vielding immedi -

10
Oueon
DaragDared
egt

e th.



OF AMUSEMENT .

ately to interior pressure , and s vi 8 a door by
wWhich you convey the mouse into the box. Being
thus prepared , and holding the bottom tight with
Your hand , require one of the company to place l
open hands together , and tell him you mean to pro -
duce something very marvellous
cards
you

place the cards then in his hands , and while
e his attention in conversation , affect to

want something out of your
moment take the pack by
into the bag , when the mouse
hands ofthe Person who held the

To alter

A box must be made
bottom : upon the false
the first person chooses .
secret spri
card , and firmly un
hin bottomes are. On the 1
which had been pr and

IunlieateUplicatéthere . In making a person draw a c: rd, a
t to drawof this is forced upon him; for if he atte

another , under some pretence you shuffle the cards

again , till at last he tal
him. This card you know by feeling it, it being

„and is, in fact ,

the very card you intend

purposely longer tlian any of the ret
à Conjuror ' s secret card . Vou must one ot
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or brief eards remain in a pack When
xamined . “

Lo nam erαι Persons hauve
Lra

nto two parts by a long card ;
˖1 * 131the 1 uin a quint to a king in elubs

10 ireights , the ten of diamonds ,and
ten md let the part contain the twWw-)⁰

S, the four sevens
in anyay be dividec

areful not to dis-

U at that card , and
E 1 32E pück in two nart t the first1 pack in two parts ; next , present the first

„ and tell him to draw twWoO these parts to a Persol
1 place the remainder on the table ;

you present the 1 parcel in like manner to
anothe then having dexterously placed the cards

n be A flv und note may be
ten , &c. bi t e somethingwhich

ͤ narrow compass, in order that the fulse bottom
fall close int ts place. Formerly bird-seed Was

se lids, bute lids, but
than false bottoms to the lid:

convertec
more lia
bird - seed w he box, when shewn to the comi-
pany, appeare be f of it. By drawing up the falee
lid oiose to the real one, a bird, which had been previousl

was then discovered. The false bottoms aked ther
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drawn by the first person in the second parcel , and
those drawn b

you shuffle the cards, observir
but the upper then spreading the cards on the

table , you name those that each person drew , Whi

eusily do, by observing the cards that

Ie Card . found out bij the Point the -

Wlien a card has been drawn , you
the long card , and by shuffl

bring it to the top of the pack . yor throw
f 1 e the

A handl
which ought to be doné5‚

such a way that you c ee the ground .

put into your hand , with which you touch

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 it to the party who drew it.

Vou must have two cards of the sam

pack , say the king of spades . Place
bottom card , say seven of hearts, and the other at

top. Shuffle th
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u pe uthat the bottom card is the seven tlTh you dexterously s1 P äside with
r, Wwhich you have previously wetted, and t

the king ofspades from the bottom , Which the
be the 8 ven of hearts , lay it on

E, telling him to cover it with is hand
the cards again, without displacing the first

Klllig Of Spades
Om, sheèwit to another person.

Ring

any metal , in which is set à
§s, to the bot-

piece of black silk ;
1efigure of a small card : and

ustructed , that it may be
spread , by turning the stone

caàuse a person to draw the same sort of
that at the bottom of the ring ; and tell him



2 VHSRMVUHNrOF AMUSEMENT .

ꝛew him the ring , t

„ éand tell him vou
rubbing the ashes of the card on theè ring , vou ma
to turn the stone or glass dexterou sly round , and
hibit to him the small car

rchief , and putting
off the top card, and aftard ,
the cards for some time , draw it out .

This amusement m performed by
cards in another person ' s pocket , after
made. Several e- ds may also be drawn: 5
together in the middle of the pack , and the pass then
made.

ean I lell tnhᷣeCard that à Pen
t

itUf hns Finger .
ꝛottoνεσιο‘

This amusement is to be performed by confederac :
Vou previcusly agree with your confederate on cer -

4

9



he is to denote the suite , a
each suite ; thus : if he toue!the first button of hiscoat , it signifles an ace ; if the

then again , if he take out

the par

His handkerchief , it der suite to be hearts : if
Is, &c. These preliminaries

1give the pack to a person who is
e, and tell him to se parate any
st, while you arre absent , andraw his 1 0

0 mee Over it. Heis then to returnyou the pack , and while You are shuffling the eards,
nals made by your confe-

S Over one by one, vou
touched

tO ce Sudenν
6 1rν Ace

% oe cards made for the purpose of this1 al cards, as be properly termed ;· Halfmun kmss or Kknaves, and the other halt
We the aces one over the other ,

or knaves will be seen. Then
nàves downwards , the four aces

be seen . Vou must have two perfect cards , oneAi 61nE , or knave , to cover one of the aces , or eise it
will seen ; and the other an ace to lay over the

When you wish to make them all
PPear blank cards , lay thecards à little lower , and

Kkings or knaves .
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by hiding the aces they will all appear white on both
Ite s sides . Vou may then ask the comi i

choose , and exhibit the kir
required .

E

Ihe Card in the Pochet 1

A confederate is previous
have taken from the pack , a
book. Vou then present the P
him to fix on a card , ( which

to know the card you
put into your p
Kkto him, and desire

will suppose to be
the queen of diamonds, ) and place the pack on the
table . Vou then ask him the name of the card , and
when he iys the et vou ask him if
he is not mistake n, and if he be sure that th
is in the pack : when he repli
you s I“t might be
the cards, but 1 is 13850

650men desire a t on to put
pocke
opene ppear

1 „ let the bottom card
before , or, which is b à little behind all the rest
of the cards ; put it a little heyond the rest before ,
right over your fore finger , or else , which is the best



As your

B0OOK

the little finger of the
t with it ; at the

and , at last , throw
N

firs

upor

long card , and

1
às many more às yoνν
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which is placed a card of the same80 1
ing the person the liberty to choose Which
thinks fit .

This deception may be still further dive
having , as most publie performers have,à
Who is previously to know the in which the
is placed ; for you may then break the other egg
and shew that the on
that in which you dir

one that contains a card is
ted it to be

The Card di es h% the Touel ονο meu .

Vou offer the long card, or any other that you
know , and as the person who draws it holds jit in his
hand , to Pretend to feel the pip or figure on the
under side , by your fore - fing
smell it , and then pronou

If ĩt be the long ca
Person who drew it , a
replace it or not. The K
immediately whether jit be there or not, and shuflfling
the cards in à careless

or you sagaciously

manner , without looking at
cording

Iie Nransmeited cards .

In a common pack of cards let the ace of hearts
and nine of spades be something ger than th

19



o draws th

framet ; butnen
tamusemether

areWhO86



Thie Numeric .

Let the long card be t
picquet cards . Take
top of the pack, a
desire a person tot
ob e the number it is fr
the pass at the lor
bottom . Then ask
at, and counting to
téen , turn tl
Then stop at the sevent
Son if

draw before his card appears ; ane
named th
Jour finger , tur cards ne ]
and throw down card d

Maſfte te pas
divide tl pacl
card in the middle he
Which of the thre

he middle ;
immediately shewit to him. Bu



XYOUVNG AN' S BOORK

the othe All
the parcel he has named
serving to put Your little fi

f

Vou ta your hand , placing
rthe other two, and ob-

ger between that and the
ich is the eard he drew.

nber in

middle heap , at the top
Vou then ask
have hi

t heap he will
example , he say tliocard appe
from the top of the

Fæed on bhijdifferent
eachP ell .eon

There must be as mar
* 7Ac Derson, as there e cardàs ther 1

there are thrèe persons. vou must
AI 4

each person , telling t! st to retain one in his me-
nory Vou then lay thos three e ds down,

shew thréee others to the and
Others the t N tet fthers to tl Nex u first pe0 nd tcards , and lay th n separately, one by or
with their faces upwards ; p e second person' s

third Over the
CAr f Edch P TCel he-

Vouſthen ask eachof them
Uby the auswer , Jou
dejt is ; for the fürst

first , the secondperson' s
ird person ' s the third in that

Parcel where
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This amusement be performed with a single
person , by letting him flx on three , four , or more
cards . In this caseyou must shew him as many

parcels he is to choose cards , and ev5 ery parcel
must consist of that number , out of which he is to
fix on one, and you then proceed as before , he telling
You the parc s each of his cards.

Lo tell the Amount of the Numbers ans / Teb
Cards dration from d common Pachk.

Each court eard in thi
and the other
pips . Let

many m
will make each of

amusement counts for ten ,
ling to the number of their

Who draws the cards add as
ench of 3 he has drawn as

jeir numbers twenty - five . Then
ming

some card among them , tell them over
ber will be the amount of

take the remaining cards in your hand , and see
to search fo

the two cards drawn .
For ext

a seven 5 cards to the
first to make the number 60 enty - five , and eighteen
to tne la teen and
eighteen n two cards them -
selves make thirty - five , which deducted from fifty -

ventéen , which must be the number of
the remaining cards , and also of the two cards drawn .

Vou may perform this amusement without touch -
ing the cards , thus :

the same r
e thirty - thre

two, leave
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has vn the two cards deduet
of them from twenty - six , which

r adding the1 5
˖ vou the amount

- two, the total

n 1

25 Ne throu

5 W àre only
5

eSe cards in u män-
ͤshall follow

X parcels , by eutting àt
ose parcels will all consist

rd from the pack , and let

barcel from whence it Was

ering that part . Cut the
at a long card be abwaysSa·



lrew the
Lindicate
then tal

derson to put his foot
ound , drav

the seem -

isedtimes 1
f1e ace of spades , over which

After shewing a person
it , and you

a heart is pastec
the card , you let him

14hold the other , and while you amuse him with dis

course , you slide off the heart . Then laying the card

on the table , you bid him cover it with his hand ;
vou then knock under the table , and command the

heart to turn into the ace of spades .
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MAGICAL PROPPRTIES OE FIGURES .

Magical Square .

neése have discovered
back of the tort mystical letters on the

is the cominon magical 16.8 each way 15, viz.
toise, which

A eipher , consisting of nine radical characters ,( those , for instance , composing the well - known figure 8with one, two, three , or more Points at pleasure ,in the body of the figure, ) isnt to compose a grea enough variety of se-symbols for any purpose .

above , below , or

Te Nuus

The following di very of remarkable properties ofthe number 9 was accidently made by Mr. V
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Green , more than fifty years since , though , we be⸗
lieve , not generally known .

9
1

9. . 9
2

18 . . 14829
3

27 . . 2729

36 . 35629
5

45. 41529

7 9
6

54 . . 542
7

55563 . . 67329
8

81 . . 871Æ29



o . upon a table ; then
t ur someit upon som

t you puss over just one
penny . peat this until there are no single halt
ben

7 1 5 Jence
P 1 1. 1 ). 2 upon 6. and

77

The sum 11

532 re halved , you' ll see very
ne sum shall benothing - the mystery explain !

01 0N

85 „ should be written
th Wiping off the upper orlower part of

＋ t



II, how was t
25

breaking any of the eggs ?

TION

lis problem
5e sold wW
1O0Wwever

Ring

remain -
d, which

In
uard , she

nd before she came to the first , 295.

t· 1
manner , before she came to the

To place Foumn Poles in tlic isesο/ at an
SSοννl distancè . j

sbe placed t equal distancLet three of tlie pe
80 as to form a triangle ;

1

8,
We n, in aginin 2 mound

to be raĩsed on thatof earth in the
triangle as a

ape of a pyrar
„ having one of its slant sides equal

to the distance between any two poles , then placing
60409 the fourth pole on the apex of the pyrami

4Zle is answeree



1 3 re figure formed of a

Uproportion , 80
7e at the sums

tally ,
Perf horizon-

The several nur1numbers which compose any square

he order of these
ells in such a man-

h flll an horizontal
hall make the 7

ny other runk of

and even the 5

IKs : t
of the two diago- 60

nks : this disposition of f 10
0

position of numbers 18 called à
10ll,er disposi



square of
yen, for

7, and that its 49 cells are to be filled ma-
gically with numbers , for instance , the first 7, on
the one side take tli 0
with unity and ending with the root 7, and on the

1
Vely;other 7 and all its multiplies to 49 exelus

as these only make
this an arithmetical

and
1makes

ven terms as
done

„ add 8, whiel

well as the other , 0, 7
with the first pros ted, fill the square of
the root 7 magically: in order to do this , write in
the first seven cells ofthe first horizontal rank the

n numbers proposed , in what order You please ,
for that is perf indifferent ; and jit is proper 10
observe here , tl those seven numbers may be
ranged in 5040 different manners in the same rank .
The order in which tlhey are placed in the first hori -
20ntal rank , be what it will , is tlat which determines
their order in all the rest . For the second horizontal
ranle , place in its first cell either the tlhird , the fourth ,
the fifth , or tle sixth number , from tlie first number
ok the first rank , and after tliat write the six otliers
in order as they follow . For thie third horizontal

ion repe

Seve



second
3 1regar gellousartto the first , and so o res For1 nee, sup f

Pose the first hor ank f Wwith the ser
mber 60 70num 8 ˖ ˖ I 1 152 14, 5, 6 . 7 N01Second 1 0 ce with3, with 4, witl 1VIII 7 6 IIsIit Ence

with 3

j
f

1
1 6 7

6 7 2 3 1

the fourth with 7, t
and the seventh wit tand the seventh wi ement of t
ranks which follow , the first thus determined ,

1the other numbers , as we

— must be wri
in the first . goingon to 5 . 6 178 0 d 7, a
12 „till every number in tlie Moblen

eEvery 1 rdine
0 4 1Pl 1 upen By this means, it I8

f lent 1it n3 num! 4 1Lident , that no number whatever can be repeatedtwice in the same rar 1 ·twice in the same ra by consequence , that
tlie seven nu 23 3 * 1he seven numbers , 1, 2, 3, 4, 3 7, being in each
rank , must , of nèecessity , 1 ke the same sum.



Ingenious artists , how may 1 ispose
Of five - and - twenty trees , in just twelve

graThat every row five lofty trees mi
Explain the scheme - the trées complete

ty , and 7 of thie
J70 distribute an

wine, 7 of them full , 7 of them em
hal 1

Auantity of wine , and the same number o
It full ; so that each of them shal

SO0LUTION.

This problem admits of two solutions , which may
the two fol⸗auls , be clearly comprehended by means of

lowing tables :

Persons . full casks . empty half full.

0 Ist . 2 2 7
13 And. 2 2 3

Zrd
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Persons . full casks empty half full . f
4 Ist . 3 3 1

U1Vand 3 3 1 5
Zrd 1 1 5

te Figure Nine .

ꝛumber, and the
nceis always di-same re L diffe

visible ider . Thus

5268735
It is not necessary that they be reversed , but pla-

ced in any order , provided the lesser sum is at the
bottom , and the same figures used . Thus

7391652⁴48
562841793

91763971765 5( 19591495
If you take any number ures in it

only, and reverse itV. „ tlie difference , it will
ut àa remainder , aud the

tigures in the quotient will read backwärds and for-
wärds the same .

1 be divisible by 9, with

PhuIhus



8
If you take more than thre figures to the number ,

the case will still be the same , if the first two or
three figures of the number you take do not exceed
the last two, or last three figu
difference , when each are
Thus, -

, more than 9 in the
ed up and subtracted .

608221
6 1
5 1

13 —
44

The Difference 9
A row of any number of igures , whose sum is any

ol the multiplies of 9, may be divided by 9 without a
remainder .

Place in a row 9 different figures , the sum of which
shall be 45, directly under these place another row

ot 9 ditferent figures , the sum of which shall also be
45. Subtract the lower from the upper Iine, and the
remainder will always consist of nine different figures ,
the sum of which will be also 45.

Aship was in a situation with a hole in one of her
planks of twelve inches square , and the only piece of

19 R



piece must be eut into four pieces

8from the narrow end of the
given piece , 880 diride the piece so cut off into three
equal pieces by cuts in the shortest direction . When
arranging these three pieces leng thways on the topof the rer a square of twelve inches will be

To name flve weights , which added together , make
121 pounds ; by means of which may be weighed
any intermediate we ht , excluding fractions .

SOLUTTION.

he five weights , which . added together , make 121,and by means of which may be weighed any inter⸗
mediate weight , are , 1. 3 ,9 , 27, 81,121 .

„S0 às to repair the

MSCEI.

˖ 0
Lentalke
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MISCELLANEOUS EXPERIMENITS .

Numinated WVriting . 4

Ir is well known that if any words are written on a
wall with solid phosphorus , the writing will appear 5
as if on fire ; but it is necessary to give this caution ,
lest accidents should occur . In using it , let a cup
of water be always near you ; and do not Keep it
more than a minute and a half in your hand , for fear
the warmth of your hand should set it on fire . When
vou have written a few words with it , put the phos -
phorus into the cup of water , and let it stay a little
to cool : then take it out , and write with it again .

NNe Chameleon Spirit .

Put into a decanter , volatile spirit , in which you
have dissolved copper filings , and it will produce a
kine blue . If the bottle be stopped , the colour will
disappear ; but when unstopped , it will return . This
experiment may be often repeated .
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A4 Ball F Tee.

Introduce a small portion of water into a thin glass
d for a considerable length1e application of sulphuric ether ; and theWater will be converted into ice.

ball , and keep it moistene
of time by tl

Beau A¹l Metallic Crystals .

Over one ounce of iron filings in a tèa - cup , pour a
of sulphuric acid, diluted with fourtimes its quantity of water ; boil it for a short time,and set it aside to cool , when beautiful erysulphate of iron will be formed .

table - spoon fu

Lo change hBlue Liquid to à Red .

Pour alittle of the infusion of litmus ,
bage , into a Wine- glass , and add to it
nitric or sulphuric acid ,

or blue cab -
à single drop of

and it will be instantly
changed to a beautiful red colo

To change Red or Blue Liquid , to Green .4 ＋

Take a little of the liquid mentioned in the above

t a 0



OF AMUSEMENT . 244

experiment , either before or after it has been con -
verted to red , and add a few drops of thie solution of
botash of soda , and upon stirring it , àa fine green
colour will be produced .

fuer
l

Lo convert à Colourless Liguid to q Deep Broꝛon.

A drop of nitrate of copper let fall into a g of
Water, will not produce any change on the colour of
the water , but , if a erystal , or a drop of the solution
ot prussiate of potasli be added , the water will be-
eome a dark brown colour .

Lo produce à deep Blue Colour , b/ miing tioo
colounless Liquids .

ö Let a drop ofnitrate of copper fall into a glass , then
ll. fill it up with water , it will appear to have no colour ,

but , upon letting a drop of liquid of ammonia ( which
is also without colour ) fall into the glass , the Iiquid
will become of a beautiful deep blue colour .

Lo renden à Blue - Coloured Liqulidl , penfeetii f
Colounless .

Take the blue liquid produced by the last experi -
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ment , and let a drop
and it will become pe

Lo mate the same liquid ds“f] ] ⁊: various Colours .

Mixalittle powdered mese with a little nitre ,
and throw the mi t erucible , and a
compound will be obt SSsessed of the singular

tusProperty of different colours , according to the quantityof water that is added to it. A smäll quantity gives
à grèen solution , a grèes ty changes it to blue;
more still

er quantity ,à beautiful
varied by ubstance

into separate glasses , and 5 uring hot water on the
0 and a portion of cold water on he other . The
hot solution will have s bea grèeen colour , and
the cold one a dee P burple .

To convert Green Coloured Liquid to MMite.

à little of the solution of nicl el into a gl1add to it à few drops of the infusion of galls ,which will convert it to a
a fewdrops of ammonia be
nick it wð0

88,

vish white colour . If
added to this solution of

ill convert it to a d eep blue ; in the courseof anhour or two it will change
if a of sulphuric or

to P04 and violet ;
nitric acid he added , it will

rtwo of nitrie aeid fall into it,



Liuminouis Liquor .

Put alittle phosphorus , with essence of oloves into
à bottle , which must be kept close stopped . Every
time the bottle is unclosec
minous . This experiment must be
dark .

„ the liquor will appear lu -
performed in the

Take some wl
palpable powder , in a brass mortar ;
strong brandy , and add a little common water to
render it more liqu

abic , reduce it to an im-
dissolve it in

Provide some gold in a shell ,
Which must be detached , in order to reduce it to a
powder . When th is done , moisten it with the
gummy solution , and stir the whole with a small hair
brush , or your finger ; then leave it for a night , that
the gold may be better dissolyved . If the composi -
tion become dry during the night , dilute it with more
guta - water , in wllich a little saffron has been infu -
sed ; but take care that the gold solution be suffi -
ciently Iiquid to flow freely in a pen. When the
writing is dry , polish it withi a dry tooth .
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4 7. PneAπιειαιν QÆνο,h .̟

à common full - blown rose , and having
pounded a cha -

vapour .
will become whitish; but if

ꝛeld some time in water , it will re⸗
0

14 —

SeιHEI 0 =BDodyh7 Reflection .

Flace two concave mirrors at about twelve feet
Astance trom each other , and let the axis of each be
in same line In the is of one of them placeu li und in the focus e other some gun-
powder . With a pair of strong bellows keéep blowing
the coal , and notwithsta
them , the powder will

the distance betweer
ly take fire .

The mirrors may e of glass , metal , or
Pasteboard , gilt

To cause à Green Lambent Flamè to appear , and
alt ernα,αν οσναορρα] α, , at thά Moutui a Flasl .

à few pieces of phosphorus of the size of àaheun
lorence flask half d with water , and make

the water boil ＋ 8à lamp : when the water ha
oiled for a ſew minutes , the pty part of the flask
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bhecomes filled with dense white vapours ; and when
the ebullition is suffered to go on, the fumes gradu -
ally disappear , and a lambent green flame makes its
appearance with an undulatory motion at the oriflce
of the flask , and continues as long as tlie water is
kept boiling . When the lamp is withdrawn , the
phosphorescent flame gradually rushes down , and
the internal surface of the vessel exhibits , in a dark
place , illuminated elouds over each other .
When the h duto the flask , the
flame re - n vanishes , and descends

sel the moment the water
appearances may be re-

in the fl .

into the body of the ve
Ce s to boil ; and thes

as long as any v

Cu¹οννs Change

Put into an ounce phial aà slip of copper seraped
bright , fill up the phial with liquid ammonia , and
cork it air - tighht . No apparent change will take
place ; but if the bottle be left open for some hours ,
and then be closed , a solution of the colour is affeet -
ed, which is absolutely colourless , and turns blue on

re - opening the bottle , beginning at the e
gradually extending downwards thro : as

Again , if this blue solution has not been too long

pper be put in,Posed to the air , aud fresh pieces of

stopping the bottle again , the solution is deprived of
all its tinge , and recovers its colour by the admission
of air ; and this effect may be produced repeatedly .



a glass mirrorconcave
Uy; it is in faet

breadth of which
A person

tion of
sidéered that of the m

looking at his face in this mirror , in the direetion of
its concavity , will see jit curiou 7 orted in a very
lengthened Ppeéarance ; and by turning the eylin -
drical mirror a quarter round , his visage will appear

torted another W, by an apparent increase in
If in a very near situation before it, you
r on th your nose,
the sar butif in a dis-

of con-nd the cen
cavity , you face in the mirror ,
Jour finge moved to the othłr
side of 5our

If a small quantity of powdered charcoal and hy-
Peroxymuriate of potash be rubbed together in a
mortar , an explosion will be produced , and the char -
coal inflamed . Thrèe parts of this salt , and one of
sulphur , rubbed together in à mortar , produce à Vio-
lent detonation . If struck with a hammer , on an
anvil , there is an explosion like the report of a Distol.

When concentrated sulphuric acid is poured upon
this salt , there is à considerable explosion ; it is
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khrown about to a great distance , sometimes with a
red flame : and there is exhaled a brown vapour , ac-
companied with a strong odour .

9an Impres
Paper .

NMethod f tal 2on Buttenflies

Clip the wings off the butterfly , lay them on clean ,
in the form of àabutterfly 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
vour finger , or the smooth handle of a knife . The
bodies are to be drawn in the space which you leave
between the wingsg8.

7△Lo soſten Horn .

To one pound of wood- ashes , add two pounds of
quick lime ; put them in a quart of water . Let the
Whole boil till reduced to one- third . Then dip a fea -
ther in, and if on drawing it out , the plume should
come off, it is a proof that it has boiled enough ; if
not , let it boil a little longer . When it is séttled ,
filter it off, and in the liquor thus strained , put shav -
ings of horn . Let them soak for three days; and
first annointing your hands with oil , work the horn
into a mass , and print or mould it into any shape you
please .
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Zo maſe Mouds of Horn .

If you wish to take the impression of any coin,
medal , &c. previously anoint it with oil ; and lay the
horn sharvings over it in its softened state . When
dry , the be sunk into the horn ; and
this will

droduce , either by
luẽe, or isinglass and

ground egg resemblance of the eoin
or medal .

0 ObServe an Holi Siuι , ibthout Injur

Take a burning glass, or spe that mag⸗nifies very mu hold it bef. book or pastoboard
istance of its focus , and vou will see the

round body of the sun , and the 1 mer in which the
moon passes between the glass the sun, duringthe whole eclipse .

L0 etract th' e lο , Z(biut 97 RNing that is thiot
gilded , so that thο Goα maj remain entire .

ake a silver ring that is thick gilded . Make à
little hole through the gold into the silver ; then put
the ring into aqua fortis , in a warm place ; it will
dissolve the silver , and the gold will remain whole.
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Lhe Art f Bronzing .

gis that process by which figures of plaster
of Paris , wood , &c. are made to ha
of copper or brass

le appearance
The method is as follows :

Dissolve copper filings in aquafortis . When the
copper has impregnated the acid , pour off the solution ,
and put into it some pieces of iron , or jiron filings .
The effect of this will be to sink the powder to the
bottom of the acid . Pour off the liquor , and wash the 5
powder in suecessive quantities of fresh water . When
the powder is dry , it is to be rubbed on the figure with
a soft cloth , or a piece of leather ; but observe , that
previously to the application of the bronze powder , a
dark blackish sort of green is first to be laid on the
figure : and if you wish the powder to adhere stronger ,
mix it with gum water , lIay it on like paint , with a
camel ' s hair brush , or previously trace the parts to

4be bronzed with gold size , and when nearly dry , rub
the powder over it . 74

Lo cast Figunes in Imitation Tvorj .

Make isinglass and strong brandy into a paste , with
powder of egg- shells , very finely ground . Vou may
give it what colour you please ; but cast it warm into
Vour mould , which you previously oil over . Leave
the figure in the mould till dry, and you will find , on
taking it out , that it bears a very strong resemblance
to ivory .

1
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eανσαnce f MHarble

Put into pounds ofclear water , one ounce of
pure curd - rated , and dissolved in a well glazed
earthen ve Then addone ounce of white bees “
Wax, cut into thin slices ; as soon as the whole is in-

fCorporated jt jis for use. Having well dried the
figure before the suspend it by a twine , and dipit once in the varnish ; upon taking it out , the mois-

to have been absorbed ; in two
R me, stir the compost , and dip it a second

time , and this generally suffices .
fr

ture will appe
minutes ' ꝰ

Cover it carefully
h a soft muslin rag,

or cotton wool, rub the figure gently , when a most
brilliant gl

the dust for a week ; then wi

Eæcellent method 7 taxing 7 Impressions ＋
Leaves , Plants Fe.

Take fine wove paper , which oil well with sweet
oil ; let it stand a minute or two to soak through ,
then remove the superfluous oil with a piece of paper ,and hang it in the air to dry ; when the oil is pretty
well dried in, take a lighted candle or lamp , and move
the paper slowly over it in an horizontal direction , s0
as to touch the flame , till it is perfectly black . When
Vou wish to take off impressions of plants, lay your
plant carefully on th d paper , aud a piece of clean
paper over it , and requally invour fing

5 dlourel
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all parts for about half a minute
plant , and be careful not to disturb the order of the
les and place it on the paper on which You wish
to have the impression ; cover jit with aàPiece of blot -
ting paper , and rub it with vour finger fora short
time , and you will have an impre
finest engraving

then take up your

r to the
Paper

at number of impressions
8o that when you have once gone through the proc
of blacking it , you may make sev impressions in
à very short time . The principal excellence of this
method is, that the paper receives the impression of
the most minute veins and fibres , so that you may
obtain the general character of most flowers, superior
to any engraving . The impressions may afterwards
be coloured according to nature .

sion Sufp
The same piece of ble

will serve to take off a gre

Alternate Illusion .

With a convex lens of about an ineli focus , Iook at -
tentively at a silver seal, on which a eypher is engra -
ved. 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
relief , and the lights and shades WII. appear the same
as they did before . If you regard it with the same
attention still Ionger , it will again appear to be en-
graved : and so on alternately .

If you look otl h0 seal for àa few moments , wlien
Jou view it aga ead of seeing it , as at first , en-
graved , it v in reliet.
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If, while you are turned towards the light , you sud-
denly incline the seal , while you continue to regard
it , those parts that seemed to be engraved will imme-
diately appear in 1 : and if, when you are regard-

Prominent parts , you turn your-self so that the light may fall on the right hand, youwill see the shadows on the same side from whenee
the liglit comes , which will appear nota little extra-

ing these seemingly

In like manner the shadows will appear onett , if the liglit fall on that side . If instead of à
seal you look at a Pièce of money , these alterations
will not be visible , in whatever situation you placeyourself .

Alarum .

Against the wall of à room ,wWheelof twelve or eigl
rim of which place

near the ceiling , flxà
itéen inches diameter ; on the

à number of bells in tune, and
Vou please , of different sizes . To the
Wheel,

11
axis of this

there should be fixed
tion ; and round the
wound a rope , to th

à fly to regulate its mo-
circumference there must be

eend of which is hung a weight.Near to the wheel let a stand be fixed , on whichisan upright piece that holds a halance or moveuble
lever , on one end of w.hich rests the weight just men-
tioned , and to the otl zer end must hang an inverted

1 7 10 18 * Vhollow cone , or funnel , the aperture of which is wen
duated on the inside,

number of

small . This cone must b gr
that tlile sand put in may answer to th
hours it is to ru

de next the
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prevent it from descend
with the whee
contrived ,
with very little trouble .

It is evident , from the constr
that when a certain quantity
the wei cht will de he whesnd , and put
which motion will con weigh

Ifk the v
two or

be required to ec
more pullies may

pe may r

Ulstance
so that the l
mirror to jits focus on the ta md y

t àalong béamtable you w
but if yous
vou will see
and erect ;

rtled at the ap-matter , enters the room , hen
ce, for the table will bè on fire , and

being ne⸗ whole room .
re in the

n, and a

the wains

If the fire be darkened by à
Iarge candle be placed at the back of thée seréen , à

199 8



appearppé
table, as Le0fb

8 be moved 6⸗redlff
round the candle , the satellite will be seen to go loldino
roundietl Plane

8

Dost Fe In simildar ke ( CMind Inkł

hich are to be dis- 3

oiling water ; in
m utwo parts of water one part

1„two liquors war
them , by means of 107

à wooden sy a, one part of the best ivory
Ir perly made , it is heated i

bath , that the Whol

When this
a wat hie water may b0of
evaporated . 1porated . The ſre quisite form is then given to the ubaste whie 0 8

K 1 which remains . The colour and goodness ol
this eqihis ink are equal to those ofthe true China Ink.

20 Hroduce à Carmine - Red Plame .

b
The flame of the spirit of wine may be coloured

y the addition of various bodies which the spirit
holds in solution . The flame of alcohol is tinged red
in the following manner : P ut into a small ironladle
ohe part of muriate of strontia , and pour overit three
or four of alcohol , then set it on fire with a candle,
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or a piece of burning paper , it will burn witli à briight
carmine - red flame, especially if the mixture be heat -
ed, by holding the ladle over the flame of a lamp or
candle to cause the alcohol to boil rapidly .

⁰ DVY. Auce an Emerdl . Creen Flame .

Cause alcohol to burn in a ladle upon nitrate of
copper .

To produee an Orangecονονννν Hanè .

Put muriate of Iime , deprived of its water of erys -
tallization into an iron ladle , cover it with spirits of
wine , and cause it to burn in the manner stated .

Youn Gun Ship .

venty - four gun ship will swallow up nearly
000 Ioads of oak timber ; a load of oak timber con -

tains fifty cubical feet , and a ton forty feet ; so that
à seventy - four gun ship talktes 2,000 large well - grown
timber trees , of perhaps two tons each . The distance
recommended for planting trees is thirty feet ; but
supposing trees to stand at the distance of two rods ,
( thirty - three feet) each statute acre would contain
forty trees ; of course the building of a seventy - four



kty aeres . Even
oneè rod apart , (a short

g I0 ma⸗- mentioned ) Rallelor
it would cel

mitude above
Ive acres and a ha sider-

able plot ofe The complaints relative to the
decrease of ber are not to be wondered at und

caleula
tors the necessity and patriotism of

itinually planting more to supply our future
wants.

glasglass
two small pieces f püosphoret

short time, flashes of fir urt from 0
the water , and terminate in ringlets

in regular suecession

J

Wea

5 many fl
pand in the s

tract all night on t! pprR
eSeeds are fecundated, the petals n

l the trefoil may serve as a barometer to the hus-
alWways contract their leaves on an
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LTo maſe Luminouis Milting in thᷣeDarł .

Fix a small piece of solid phosphorus in a quill ,
and write with it upon paper ; if the paper be carried
into a dark room , the writing will appear beautifully
luminous .

Ihe Sublimated Tree .

Into a lar jar inverted —
—

a flat brick
tile , and containing near its top a branch of freslh

VI or any other shrub , withrosen
water , Ritken

ucea flat thiek ece of heated jiron, on
neSn !me gum 1 oss powder . The

rated ,

wlich

ion of it
well stopped ,

then eut out from a paper the ! you would have
uppear , and paste tlie
you are to Place in the sun, in such :
7 tluys may pass througl
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per, and ſall on the surface of the liquor . The part
of the glass throu pass will turnSh which the ray
black , and that under the paper will remain white.

during theVou must observe notet the bot
time of the

To ca 7 lLikłe that d Gun , with a

ipose K one ounce of saltpetre ,
0 in 0 10of „ and half an ounce of

118 1 gl mixed . Put a singl
1 POowWd to à tobacco - pipe ,and whenit

8 fil t willpr ꝛeà ve report witliout
breakir 1

¶M the Fist .

ct two stones fromut to six inches long,
md abo ha 8 thick , lay one flat on the ground

which place one end of the other , raising the re-
verse end to an angle off five degrees , 5
over the centre of Sto which it must form
a T.) supporting nethat tion by apiece of tluitwig , or stick , one, or one and a half inch long ; if the
raised stone be now struck about the eentre,
with the little finger side of the fist , the stick will
give way , and the s
Stoxr

e broken to pieces : tlis
must be laid so as not to slip , otherwise tue

experiment will fail .

7Perh,
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Extreme Lennuithj .

The thinnest substance ever observed is the uque -
ous film of the soap bubble previous to its bursting ;
Jet it is capable of reflecting a faint image of a can - 658dle, or the sun . 60

Friction .

their mutual
zing tem -

es of icelSir H. Davy melted two pi
friction , in a room cooled below the
Perature .

Phos ]
er to stand , for son

siderable quantity of
phial .

phur 3 Over à Con-
osphorus in a well stopped

Permanent Eæpansion off Glass .

It has been ascertained , that after glasshas been
exposed to aàgreat heat , on cooling , it never regains
its original volume .
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length and breadth ,

joined at each end by

1
1 1

Vthe d 1 withet test
5 1 7 0 t· 4 fl 12 V 8

3 he · —

1 nall 7 nouse , frog,
in a box 1 Orat witl

EV

6

Hoow globe of glass , or, instend ot 1 ,
moe
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round hole about an inch diameter , in a
brown paper , paste it on one side of the belIly ofthe

anter ; 5 iee
ee it with water , hold the

overed side to the sun, that the per pendicular rays
may pass through the0 of the water , and the

rays will be collected to a focus , whose
e from the decanter will be equal to

meter of the belly of it ; as will appear
der, held at that dis -

tance . That this effect is owing to the water , and
by receiving the rays upon a

not to the glass , will be ig the de -
through tlcanter ; for

0 in be

wood , asserts t

aetion the
light , and of ret
shine , it is suffi
sun. A bit of wood, v
continued to shine under
that situation , Dr. Carradori , it was not in con
tact with gen gas
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Hotb Liqht Wood mas, be made to Liè at the Bot -
tom Pater .

Let two pieces of wood be planed quite flat , so as
no water may get between them when they are put
together : let one of the pieces be cemented to the
bottom of a vessel , and the other piece he laid flat
and close upon it, and held dowu to it by a stick ,
whilst wa is poured into the vessel ; then remove
the stick , and the uppe e of wood will not arise
from the lower one ; the upper one is pressed
dov both by its own weight , and the weight of all
the water ove the cont pressure of the
wuter is kept wood under it , it will lIieas
still as a stone would do in its place . But if it be
raised ever so little some waten will
then get rit , Wwhich, being acted upon by the
Water above , wi 1 immediatel press it upwards :
and , as it is lighter than its bulk of water , it will
rise , and float upon the surface of the water .

To Imitate the Luminotis Ayppearance the
Lunar Disc

Introduce a few pieces of phosphorus of the size of
0 uss ball of three or four inches

er, and having heated it to eause the plios-
orus to catch fire , keep turning the ball round , till

is covered with phosphorus .
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When the inflammation has ceased , there will be left
à whitish crust or lining , which in a dark plac
for some considerable time . Broad spaces will as -
sume by degrees an obscure aspect , while circular

frequently interspersed , will yet glow with a

shines

2spots ,
vivid lustre .

Eus : Method F obtuining Flotbers M diſferent
Colours , fromthe same Stem .

op out the pith from a small twig of elder , and

having split it lengthwise , fill up each of the parts
with small s that produce flowers of different

colours , but that blossom nearly at the same time .

Surround them with earth ; and then tying together
the two bits of wood , plant the whole in a pot filled

1

with ea perly prepared .

To. fir Blach Lead Pencil Dratbings .

Dissolve a small quantity of isinglass , and dilute

it with warm water , till so thin that when spread
all be free from those

il to appear .
in tin , and

upon paper , and dry , it

sparkling particles which never f
Take a broad flat camel - hair pencil ,
fill it plentifully with the solution , and draw it

slightly over the work intended to he fixed , once or

twice , or according as the size of the picture may
y carefully done , to preventrequire : it must be ve
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disturbir arpness of the pencil work : when
dry , it will be found to resist the effeet of Indian
rubber . It is

advantageous to sponge the back of
the paper or Bristol - board before applying the solu-
tion , in order that the paper may dry level , as it is
apt to contract round the edges wl only one side
is wet. If there in round the drawing , it

the back .



terestiu Euperimè

be found to have a small downy tuft at its extremity
which , when viewed in a mic atly ré

3hwise , in
of the
pretty micro -

hles the brancl 0
anding 5opposite directions . Bye

and selectin most perfec
twill be obtained f on.

lng! bo
0ol with water ;

iok into it; reverse the bottle with the bottom upwards ,
stopping tlie mouth of it with your finge
the mouth within the S8, and remove the f

e bottle in that position for a time ,
1 zrate from the water , ascend and settle

1 ttle , and the

ye, for you will

olAdl see the wine , as in a small vein , rising 0

er water ,
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water being made pensile , and a considerable weicht
of it in the belly of the bott supported by a small
pillar of the same liquid in the neck of the bottle , it
is this circumsta ce which sets the motion at work,
for wine and water in a vessel will not separate by
long standing

of infli phosphorus be plunged in a
Jar ot nitrous acid gas, àavery beautiful and brilliant
ꝛombustion will be the conseq lence

5 pyrophorus into a jar
„à very beautiful st nof fire

om of the jar .1

4 Cννοο ue α‘ Deception .

Provide a sufficient numiber of small equilatera
Prisms , a few lines only in breadth , and in length
equal to the height of the painting which you intend
o make , and place them all close to each other on

nd to be occupied by the painting . Then
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eut the painting into bands equal to eacl
of the prisms , and cement tl n, in order , 8
of the same side . When this is done , take a painting
quite different from tl
it into bands :
the opposite s
one side )
ed towards that
seen ; and if the picture opposite

„ the first will disappear , and the second only will
A painting may even be made , whicl
in front ,

three different su
ture of

former , and havi
to the faces of

divided

hence evident , that when on
m eturn-

gs will 1e of the pain

on the sides, shall exhibit
For this purpose , the pic -11

1e ground must be
cemented to that ground in
Space shall be left between them
ness of a very fi

and be
anner , that a

card . On these i

r to tl
S raise , in

E direction PDer
same card ,n
tween them ; and on the right faces of th
of card , eement the parts
cut into bands . In tl
of a third picture
left faces of the P
wWhentl

bands of the
equal in heig ut t .to the interval be-

pieces

cut in the same mar „ on tl
of card . It is evident , that

ertain dis -
—*

picture is viewed in front , at
only will be seen ; but if

uch a manner that the height
ot the slips of card conceals from you tle bottom , you
will see only the picture cemented in detached por -
tions to the fa turned tow that side ; if you
move on the other side aà third painting will be seen.

tance , the bottom paintir
Jou stand on one side , in



md coil it up in a
or cotton , to one

—ç

it light , throwing
ch fall to the l om, and

＋, 56 prevented ,



ements .

eva
if you shake the ph

a few moment
rate , and

19

the three liquors will enti
ch assume its place ; thus





tion of the height of the mercurial column is reduced
to half the ordinary measure , yet the circumference
traversed by tlie needle is greatly aug nted .

„ο̊ι⏑eHm

Lwas surprised , and
agr

Darwin, ) with the folloà
à paper about four incl
with a pen filled with a b
middle of it the word BA nte , a00 sit -
ting with my be 6 28 for a
minute e xactly on the centre of the letter Nin thèe
middle of the ter closir

them s. with my
distinctly seen in the-! m in yello tters on a 4blue fleld ; and then , on opening my eyes on Vel
lowish wall at twenty fee nce, the mo fled
name of BANKS a ‚ ö

golden char

be filled to the b
several small artie les, as Cc Iter
ped in,
over the l

It is the 1
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resist water in a 81 degree ; hence the top of the
glass being dry , the counters not being so great as to

and slipped in with a steady

and Econom
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rew on the
1 VoII Will

Mee wW.
capable of
maho
the wood is then

One ounce
solved in a pint third of



then to be mixed to-
al in this thin state
a b sprocess is repeat -

he wood pos-

＋7J7 ‚7＋ ανα

spreac
n, having
lip into it a

855 git upwards,
81 ing its han-

e h as one' s

the descel' th, they will intercept
on upont



like que
and another ,
Wrap it in a cloth , and b

u shall ion of the 1ave the imp
Bof plaid pattern . They will

to have constructed nahe
etical term may be used) by

son why the
if in-

tural pearls
no TeEmeans of 0

ight prod
were often found

to hurtnot
introduced , having

from each other , fe





while the cop
7WIII K, ar

dissolved . If the piece of iron be too 1
blving , it
es of copf

will be so completely covered uVith
er, as to resemble that metal itself .

much as just dampst
it , allowing
Set it

eiglit - and- forty hours thi
the bron

The hron
may be fo
metals , and
Wool. After
figure , let it stand another

C dry brus



1ανα Fortis
¹ ne Copper,

upon some ser 1PSOf iron, Where-
to the bottom ot

the powder is
Le te hen dry,

11

10˙ ο ν 1 82 OMe, Fνrand , mobe uο α
0 4 0

6 1 mings on an, other artificial

ece o or any other
Ie 1 put a la 3

ö Puta lady - bird , a beetle , or some suen 7
then ,as the animal

e itself from its capt



lat.delen

decay .

nd the eee
A coars
having the Iuill

„andattached on the wre

erally attemptéd by arranging thie 18
eh may be improved upon by our fair

women , especially with
und variegated tinted plumage of Sou

zilian

Iy coloured
h merica N,

Method fm 4
pels . from thie ＋

HBeuyds.WWeteren

Weare indebted to a Frenchman for ha ving bre
to perfection this usefuland ornamental art . Domèe
tic animals of all the feathered kinc afford the
material of which th articles may be made ; but

d colours for gay wear , as
than tl

those with rich , varieg
are less Iiable to de overings

Above
plumaę 6

lies close and obvious





heated - thus : Dis Ive salt of tartar , c
quantity of river water .

Aspect e
spective , to m

ted winter , be
ure in the

＋ it of fire , it is
nay be oft

8 be eircular , the other
neu it EVId







Dstrieh Feathers .

dèearness of this artiele of
rrant us, in a commercial

fter a good substi -
On the hinder
hen white , are
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into the glass to supply the place of the air wlich
the taper has consumed . It must be evident , that
nothing but the pressure of the atmosphere could
thus cause the water within the glass to rise above
own level .

Make paste of divers
well steeped and mixed up with sugar , beatint
with the paste in a mortar . For ,
for /elloꝛo , use gamboge, indigo and c for lue ;
and, for the gre n, the juice of beet leaves , scalded
over the fire to take V ir crudeness . Mould
the parts thus ordered into thin piece
sembling the flowers of roses , tulip means
of tin moulds , or eut out with the points of knives :
finish the whole as nearly together as pos sible, and
dry them on egg- shells , or some such substance .
Outof the green paste , cut different shaped le:
which may be mixed among the flowers , in various
situations , so as to make them appear lar
smaller ; make the stalks of slips of lemon - peel , or
Wire covered with green silk , which may be bought
ready covered . Garnish the tops of pyramids of
sweetmeats , fruits , &c . with those flowers , or make
à separate hoννuet of the leaves alone , to be placed
in the centre of a dessert dish . It is usual also to lay
such in a basket , or kind of shell , made of fine pas -
try work of crackling erust , neatly cut and dried ſor
that purpose .

10

it up
ecochineal ;

th
in Formns re -

E&cC. b

ves ,



upon the
and with-
mode otAlle



akit g them off again , to say nothing of repairing
any defect that may oecur .

The stalks of other
lruit trees may also su „but they should in ei
case be plucked while in full vigour , or they are apt
to break during the mufacture . II

115

Sioim upon thie 5
Corz .

erior to that ofThe
85

ravity of wate
metals , and consequently water , ab
cannot Aapbpert zlobe iron or lead ; but ifet

516 ball be flatter ed, and beat out to a very thin plat
will, if put softly upon still wie
sinking , and will swim u
substance . In like mat
wWhichis perfectly dry , 1
still water in a vessel , it w
without sinking .

uld ha-

utely speakir

d Venng upon some
float upon the s

But ĩf you w
mensions to swim upon water, you must rec

5 a thin concaveplate , like à kKettle,
00U the air it contai e ith
Jolk

lles
weighs1
possibly sink , as i
or

by which wh
PDase

arge copper boats



1TOUNG MAN' S BOOE

before , and the contained air will keep the bottom of
it from being wet ; for that the water will not rise

JN into any hollow vessel which is immerged into it,
may be made e ideIde —Take a glass tumbler ,
and plunge it in water with its mouth downwards ,
and you will find when you take it out , that the in-
side of the vessel is perfectly dry , so that if a live
coal was put there , it would not be extinguished .

MPMorking Muslin Dresse 6, He. mar/ be
ed h9, KMe. folloꝛoing eas / process .

Lay the print or drawing , which it is inten W19
PNover a sheet of paper , and with a pinor fine needle,

as the case may reduire , prick the outlines of the
Print through both papers ; then take the elean paper

fer
yſiwith the holes in it, and lay it upon the article y0uwish to have the n transferred to, fasten it there

dust it over with finely powdered
tolerably elose , and
charcoal , placed in a coarse bag , through the meshes
whereof the dust will benetrate , and leave aàcorrect
copy of the original . Its adheren e may be rendered
more sure , by the substunce
that isto rec

mne Ricked n immediately
case of forming

care should be
1 hebegins where the



Byj knoꝛhing te last Figure f dhν,, roduet f tibo
Numbers , to tell the othen Figures .

If the number 73 be multiplied by each of the num -
bers in the following arithmeti a progression , 3, 6,
9, 12, 15 , 18, 21, 24, 27, the 8

roducts will terminate
with the nine digits , in this
2, 1; the numbers themselves 3 19 follows,
438, 657, 876, 1095, 1314, 1533, 1752, and 1971.

Let therefore a little bag be provided , cons
of two partitions , into one of which put several tick -
ets, marked with the number 73 ; and into the other
parts , as many tickets numbered 3, 6, 9, 12, 15, 18,
A, 24, and 27.

Ahen open that part of the bag which contains the
numher 73, and deèsire a person to tal
only ; after whi
aud desire another pe
other part .

Let them now multiply 1 twe 0
and tell you the last
will readily determine , Nön tiih forégoine
What the remaining figures must be.

Suppose , for example , the numb taken out of
the bag were 73, and 12; then , as the produet of
these two numbers, which is 876, has 6 forits last
figure , you will rea know that it is the fourthi in
the series , and that the remaining figures are 87.

8



the person who is
of numbers, you may stake any oth

„under 10, provided
secure one of the last
mitʒ even let him stake
after ards to secure one

This recre

will make
of which it is

ich, thieother
he even eentury himselt ,

hur opponent has no know-
numbert

u afterwards take care to

56, 67, 78, &e. or vou
ded you take e

se numbers .



6el
ſlter Wlle“

num

After any person has th
table , bid him double the number of points on one of
them , and add 5 to it; then let him

m by5, and add the num]

hrown two dice , upon a

rof points on
die to it. This being done , desire him to tell you the
sum, and having throwi
will be a number cc

of which , to the left , is th
first die, and the second figure ,
number on the other .

Suppose , for

inder
he firstasisting of

4the numbeéample , tl
che first die ich comes
otlier 3; thenifet
tirst , there be ade
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multiplied by 5, the product will be 45 ; to Which it
add 3, the number of the points on the other die,

it will make 48. Then if 25 be thrown out of this
number , the remainder is ? the first figure of which
2, is the number of points of the first die , and the se-

figure , 3, the number of tlie other .

renders it impervious 10
0 Airv.

Iinseed oil, and add to it for every pinttw gar of lead , and three ounces of
lithar il these lients are dissolved .
The int ofůt oil, (as we will

now pound of bird - lime , and in an
1ron pot of a gallon measure , let it boil gently over a
slow charcoal fire, untiithie bird - lime ceases to make

oise. Then pour upon it two pints and
a half of drying oil, and

u¹
à erackling

out an hour longer,
stirring it often with an iron or Woo len SpαHuu. As
the varnish , in boiling, swells much , the pot should
then be removed from thie fire , and be again replaced
when the swelling subsides . V hile boiling , it shouldg5be occasionally examined , in order to ascertain whe-
ther it has boiled eno for this purpose , take
some ot the varnish upon the blade of aà large Knife,
andafter rubbing tl blade of another knife upon it,

and when , on their separa tion ,separate t he knives
the varnish beg ns to form threads between the t0⁰0
mnives, it has boiled enough , and should be removed
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llbe4 from the fire . When it is almost cold , add neuarly
intson about an equal quantity of spirits of turpentine ; mix

timm both well together , and let the mass rest till the
next day . Then having warmed it a little , strain and
bottle it ; if too thick , add more spirits of turpentine .

NM. B. This varnish should be laid upon the s
When perfectly dry , in a lukewarm state ; a thin coat
of it upon one side , and , about twelve hours after
two other coats should be laid on, one on each side ; ů
and in twenty - four hours the silk may be used . 4

ng Sea Planis .Methο , 7 Presc

thesfrom whi 1
and when

hese grow on the roc
sionally recedes ; they are termed Fuci
dried and preserved , are exceedin
cuνuαονιs,, therefore , and especially the
the study of botany , must be anxi
best method of Preserving a, without destroy
their colour and beauty . The following
mended by M. Mauduyt : Take a sheet of
rather of pasteboard , and cover it with varnish on
both sides , and having rowed in a boat to t
where the fuci abounds , plunge your v
per into the water , and detaching the
it upon the paper , agitate the paper f
Water , that thie plant may b over it ,
and lift them up together softly out of the water ,
then fix down with pins the strong stalks , that they
may not be displaced , and leave the plant lying upon

us to know ethe
Ing

is recom -



the very
pencil,

Irnish -



OF. AMUs

ing placed them upon th
put a hat over eac

three al

6 tance apart ,
Tell thie company that you will

monds , and, hav will
them under whichever hat they

the spectators
shall a

if you have no

Wager any sum with a person you will give
other , and

He will
tted to hide

him three knives to hide , one aft
will tell him where 1

doubtless stipulate that hees
them out of the room . Thi
on presenting him
he will go out and caref
secret hole or cor
third knife into the fire , s0
heated by the time hie is pre
soon as he takes hold of jit, he
deposit it upon the floor , with su
incidental to the touching any

tl

Vou then say, “ There it is, vou have deposited the
Last upon the floor , andIJhave won the
trick generally causes much laughter

ee to, and
eond knivesond knives ,

them in somet
bsence , put the

t will be moderately
e it. As

aturally
ndry ejaculations

too hot to hold .

wager . “ This



The Glaανεοο VNine under the Hat .

Place a glass of wine upon a table , and , having put
à hat over it , offer to lay any
that you will drink the wine without raising up the

of the company a v ager ,

hat . When your wager is accepted , particularly re-
quest that no person will touch the hat ; then get
underneath the table , and commence sucking and
smacking your lips as though you were swallowing
the wine with considerable gusto . After a minute or
two has elapsed , come from under the table , and say
to the person who accepted your wager, “ Now, sir . “
His credulity will immediately induce him to raise

wif the wine be drunk .
lass , and hav-

up the hat , in order to ascer U
does so, take up the

d its contents , say,“ Vou have lost , sir,
nave drunk the wine without lifting up the 135

vainstK generally excites much laughter
the simpleton who thus dupes nimsel.

Beauti / e, for Sills ,

This fine lively and durable yellow dye , has recent -
Iy been discovered by M. Lasteyrie , who thus de-⸗
scribes the process by which it is obtained from the

shaggy spunk , or boletus hirsutus of Linneus , à

ahiefly on

bis vegetable substance 18
species of mushroom or fungus , growi
Afople OT walnnut trees .
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te with colouring matter , which must be ex -
ssed by pounding in a mortar ; after which the

lüquid thus acquired is to be boiled about aà quarter
of an hour . x pints of water may be well tinged
for dyeing by a sing
This being strained , the silk , cotton , &c. intended to
be dyed , must be immersed and boiled in it for about
fifteen or twenty minutes , when fine silk in partieu -
lar, if it be afterwards passed through soft soap water ,

eounce of the expressed fluid .

Will appear of a bright golden hue , edual in lustre to
that of the silk hitherto imported from China at a
great expense , for imitating gold embroidery . In

short , every sort of stuff retains a fine yellow colour ;
but it is, of course , less briglit on Iinen and cotton .
Nor is the use of this vegetable substance confined
to dyeing , since it has been ascertained , that the )
low extract which it yields is applicable to the pur
boses of painting both in oil and in water colours .

20 Prepare à Hortus Siccus .

This is a Latin term , signifying “ dry garden ,
asmuch as specimens of all sorts of plants may be
thus preser ved, in order to have recourse to them

upon future occasions , when botany is pursued as a
science in - doors . The value of such aàcolleetion is

evident , s d minuti may be preservedͤ ost
nce a thou

in the well dried spec
burate engraver would have omitted .
Among the different methods àdopted bà

mens of plants , which the n

otanists



lowing suggest -
8 to be the

box of the
or packi
sand , sut-

erable number of

m and

omthe soil as well
onthe inside ot

0¹ n cap paper ;
next to be cover

1 As cocontain the loose pieces 01
6 een them; a book or two is 11 f d to tl but the paper , till thein -



s in the day, or tl
whole may be put

—
Pe ed
the use of ma

85
fl be delineate n

. pen d d in bov

8 5Water - Progj

An ghie raeti 88 0 has di fAn able practic 01 I1
li Vereda simple and most 10 d of 1—

1 compldering wool Silk , or cotton cloth , upletely
fl Water - proof . The mode adopted is to dissolvecaout -
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choue ( Indian rubber ) in mineral oil , which is pro-
cured in abundance at the gas works : by a brush to
put flve or six coatings of this mixture on one side
of the cloth or silk , on which another piece of eloth

aid, and the whole passed between two rollers .
adhesion is most complete ; so much so, that it

is easier to tear the cloth than to separate either
piece from the caoutchoue .

Pour alittle clean water into à small glass tumbler ,
and put one or two pieces of phosphoret of lime into

In a jort time flashes of fire will dart from the
surface of the water , and terminate in ringlets ot
smoke , ascending in regular suecession .

Composition Tutanag , or Chinese Nite
Copper .

brated as been analyzed by Dr.
Fyfe, wlio gives the lowing as its composition : —

40 4
25 4
81



Mix the whit
smear a handkerc
salt and water ,

This triek can only be
Set a quart mug upon a ste
ing a little water upon
handful of snow into the pot , h⸗

veyed into it àahandful of salt⸗
minutes , and the congelation will bee

e Of burnt cork , as big as
makeits legs w

into the cork
by a bitificial spider

not twisted ) between

tween two bodies owed wi
it will
the movemen

and
t



Ihe Eutingiisher and NRenluminator .

Make two little or elay , or any
only taking care there is a

Put in the mouth
other m you ple

1e mouth of
powder , and a little

of the other , taking car

sent it to the moutl

gunpowder , which , taking fire,
lle out ; then present your candle ,

hot , to the other fi

ans oftl
gure; it will

1e phosphorus
by two figures ,
ce of charecoal,

er, a few grains
mouth of one , andàpiece 0f

osrnoru to che month of the otit

1˙⁰

Ate to the companv that it was proved some years
at the Haymarket Theatre, that to erawl iuto à

Aaare Ipossi yv; but the rapid pro-
of in in these en-

18 proved that any person α
WI into a pint bo is eusily as into his bed

laving thus 1 tentions , you get à Pint
bott 13 11e, Alu e it he mid of the room ; th



fumincl

8g0outside the door , and creeping into the room upon
all fours , say , Ladies and gentlemen , this is er
ing in 10 the pint bottle ! '

In a1 s full of elear wa-
ter , infuse pure alumine , Precipitated by ammonia
till the bottl t

zed phial , three

nearly
the cold air in frosty we ather r ; or, at other times , to

ial frost . oriff
the alumine will divide all over tl

Soonas tlie fri
urface of the

Water, and form itself into separate and very regular
strata .

20 Die Pite Gloves IPunple .

Boil four ounces of logwood
roche alum in three pints of
Wasted. Let it stand to be cold after

0 Ou
water till he

ining . L.
the gloves be nicely mended , then with a brush rul
it orer them , and when dry 255t it. Twiee is suffi -
oient , unless the colour is 105 2 v when dry
rub off the loose with loth ; beat up the
White of an e d wi ige rub it over the85
leather . The dye will stain the hands
them with vinegar will take it off be
washed .

but wetting

307
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There is a tree
Uthe Devil ' s t

Tit Y, is elastic , and
noisily splits , and bursts f.Sur ains. To

this sport of nature , the tree owes its name ; for, at
the moment of burstir
urtillery is h sueceedsnoise of wi

ly far off. If its fruit
1

tolerarapidly , and is hes
be transplanted , bef it is ripe , to a dry place,

i to à gentle heat , it07 exposed on a chimney
same effect , and produce the same

phenomenon .

fuicksilver9
hole with clay

Jover a candle , put it down
the1dance about until

effect of à piece 0f



50 U

French MWuνO0,νVTasbing ,* 2

Take a gallon of furze blossoms and burn them to
ashes , then boil them in quarts of soft water ; this
Water, when fine , you are to use in washing with
vour suds as occasion requires , and
linen , &c. not only exceeding white , but it is
with half the soap and little trouble . 410

du will have theJ0
It

15 wuun,

Place on the spout of a fountain , an inverted cone 9
of wire net - work ; throw into it a light hollow copper 5
ball , two inches and a- half in diameter , which let fall
to the narrow part of the cone to reach the spout : it
will rise and remain suspended in the air till brought
down by the wind , and repeatedly ascend and de -
scend .

1⁰0Silver Paper ebitliout Silver , after thiè Chinese

manner , ver , usαful in Funch , Work.

Take two seruples of clear glue ( Indian glue
is the

best ) one scruple of alum , ar half a pint of elear

Water , simmer the whole over a slow fire till 8
nearly two- thirds evaporated , then your sheets of pa -
ber being laid on a smooth table , dip aà varnishing
brush in the preparation , and go quickly over the
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hrough a fine siev

W.

Take a 88, a g a piece of wood across
upon jit a 3 0f

ish it car down , and the e 4 8
urning under the water , and may be

in a In the same maänner, a
lay b f Lv wetted

t The principal art
the 1 the glass exdctly dec,

1e Water, for if it be put
in, and con-
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Put a small qua afortis into a saucer ;
add a few drops of o

or any other essential oil, and a flame will insta
be produced .

tity of aqu
of turpentine , oil of carraways

The following experime
Pleasing manneret . ti

1
formation of haloes , l

sun, or h the eye very close
smooth sid

0
Jate , there will

autiful
from the luminous body .
is the whitest , is forme
a pair of faces of t
inclined to each
more coloured , witl
formed by a pair o
third haloe , which is ve

three b



Et Stan Omͤea
the three haloes; and as the numerous

small er:
every possible dire

fthe haloes wi
»ffects may be obta
when they have the

aloe will be ei
18Considera

erystal -
er has only broken , more

Is; and , without any other
smaller grain .

d tin : the
oken , that on beir

sof tin shew only
is not the

4 131 8. The means employed
6555 ates ! mpracticable on leaves

5 1usi0r lus t was no need of

a blast of ter. Tin has so strong
ꝛeilitate



* 14lli f Jiger *
erystallizat the different m
under diff forms . It was
these leaves of tin unde

not
is called in commerce yellow tin

more Or
Therefore take aless exten

leaf of brass ,
e piece of woven wire would produce

is heated red - hot , to anneal
sel (a very fl
the same e
it, nail it on a
eight inches le
leaf 0

d on four feet , aboutne, mounte
to stand level on a table .

the br

irons ;
sed them beneat
tact will m
care must be

to replacethe tin appea
but at a certa first broug

into fusion , in ord have time to
1 h the other . Af⸗solidify , and not

terwards we may

ybe formed in

only to sub -

ject these leave in order

to develope the moire produced by the heat .
ition over the fthis purpose

à sponge , or rather dip thie
draw it out again as soon as it has acquire

58 the compo
into the
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liancy , to rinse it in pure water , and wif
But in the le

nat the acid maʒ
on both sides

ish should

888 throu the middle , about the size of
tWo qu take about half a pound of flour and

unce ot 1 u vhich make up in a paste
the 3 egg or tw Walittle water ;

roll it out very thin amd even ; butter tlie outside of
ver jit quite smooth ,

üfe eut it in what f
10 understandis only those w

gcan do it toperfection , as it ought to be done
oats of arms , flowers , foliage , &c. when done set

it in the make it a cover for pre
86

e tough and ropy,
and butter your 2 with a small twig lay it

Wthe frame 1 ＋
you please take it oſt

when quite 1 , ane se it as the other

ase, care must be taken to coat



To mae aαν .

Tie a dozen of wie
diste
of melted wax , pour a la

mees, over a large copper v

ok the wicks , one after anot
not take , will drop into t!l
kept warm by a pan of coa
have your cand
to have them of a pyramid

s as big

ladles be poured on at tl
ut the hei- , tl

t of 4, the fiftl

other in a feather be
warmth and keeptl
and roll them or

Thoroughly dry befote the
of rather strong brown p
holding it at the edge , w 11Iile
sleeve on the other hand , you rub it sm

uinuwäards and forwards for about a
kle be then placed near the pape
liant sp
prongs of a fork similarly plac
distinet streams of ligh

ark , accompanied by a
6

E
full of

son an iron eirele ,

if
t will em

napping n0O
will prodt

àt equ
ssel, tinned and full

1Sn,
ith the cuff of your

artly back -
eknuc -

it a bril -
ise : the
1ce three
must , of



darl K, and the tr

NMe Magic Booł.

Provide an octavo book of plain paper , of whatever
thickness you please . Turn over seven leaves from
the beginning , and paint a group of flowers ; then
turn over seven more leaves and paint the same again ;

vou have turned the book through to
n paste a slip r or parchment to 1

ninted leaves . Turn the book over again , the
and paint upon every sixth leaf a parrot , and then
Paste strips upon them as you did upon the first , only Ang8
à little lower down. Proceed in this manner , until

painted icturesbook full of
of the leaves is left white

hold jit in y0
made the book , when you use it,

r left hand , and set the thumb ot vour 8
right hand upon the first of the parchment stays ; runle pPar
1he book throt full of flowers ;

f1
und it will

then stop ,à I, blowing upon the book , run it throv
gain , with the thumb n the second slips of parch - ttheir
nent , and will a ar full of parrots , and so on.
Afterwards reverse book , and run it through às

zed of blank



To draio Beer from d Knife

all piece of spontTo do this , you must hav
Which privately soak in
the sponge be neither
lest you be discovered . P
ity of the 1
then , takin
wards

pany is placed opposite you ) ;
saying, “ Then you see there is no liqui -

it ear , or behil
à knife

in a table or stool ( but observe

handle , or on the table ; “
towards your
arm, “ and, sp
biseοο jou

3AKE
amazement of thlie company ; 15 88
0 601
Then spri
them to shut their eves ,
sponge

Thus could
nkle a little

First make an outline accor
on a wash of isinglass
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are and sleekiness of the silk , being ne-
freely ; melt t

isinglass in cle be very glutinous ,
otherwise it wouldes ;therwise it would dlours and discolou

are to be made hy
„ of the colour of
1 nake a degreeo make a degree

instance , if a blue
bĩceor blue verditure

the white in pro-
61

indigo may b
never to lay

as then they will be
it may be proper to

with the gum water

f not to admit of a pure
ing of white , whie
the ground colour of

Hov dv radi
6, with the shades as

14 Ale 7

Take u eneem e, or blue ashes , ar
unce off mastie. t 2 5

an ounce of true Ve-
a small iron pot or pan

lave à little spout or
irst is to be melted

taking care that it does not burn : then
th it: this mixture being done,



take the pan from the fire and put
it , then stir it all well with a little stick ; take care
when you put in the blue ashes that the ot

are not too hot , as that would make tl
k , when all is well mixed , and b
Id, take two pieces of

made wet with w
ass, which must !

then pour on one of then
this composition in order to roll it in stie 4
Vour fingers , whie ist be wet

In order to gi E this wax the nécessary pc
the sticks over the flame of
ure to be lighted for this purp

Wyitinꝓꝗ tMethοõ O Voung

An artis 5T0pOS
ments of drawing b)z
slate ; because it may b
cloth or 8
expen 5e of paper , and afford the p

correcting their faults

Ous to em usteac slate , a piece o
an glass , which might be made rough
zubbing it with a pumice - stor
stone , or fine sand well moistened . Whatever
have been drawn on this gl be effaced by a
wet cloth in the ne manner as from a slate ; and
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besides this advant ass is trauspare
corrèect copies below it, which the
scholars oug eir hand is properly

drawing may be ap-formed . What is here sai
Pplied also

ustened to aàadrawer of the
e dimension , v 1to serve for
7 1 1d 1 er sm ansils or in-
1 rav the top of the frame, fis8 7 WIIICh the trame may be raised higher 01

is Occasion ma
he mar of using is thus : ay tlie
IIn drawin end et on the glass , and

sheet of hite paper, with some wafers
tè, upoi if v0 ime, place

1 Lulter you v the frame toà proper
U¹ W 1 niglit , put 8

ind it, and vot e fthe
r drawing, 0 may

Ve C , according to thee
ou K proper . If it be àasolid piece you
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vou have before you to draw , and vou will plainly
e to trace the outlines with black lead pencil : after

wWhich, fill up the shades in the m

iunüg ube wit hοt te desk.dtapiugn 66

nner it appears

Ne Confederate

Having previously marked a shilling withi a erc
conceal it under some object in the room ; then re -

one of the company to lend you a shilling , and
Now J am going to perform atrick with this ,

and that you may know it⸗ „ J will mark it.
Take a penknife , and eross it on the same side as the
concealed shilling . Ask him if he will know it ag
and then knock under the table and say, “ Presto ,
gone . “ Convey it s up your sleeve , and tell
the company it has vanished ; but you have an idea

15„
„F be

Where they will find it . Name the place where you
aled the first shilling , which will be immedi -

ately discovered , and from the similarity of the mark ,
Will be taken for that which was lent vou

In subjecting rubies to a higli deg 0f Dr.
Brewster observed a v ngular t produced by
their cooling .
becomes green ;

19

zh temperat he red ruby
he cooling ad vances. this g
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0l

tint gradually fades and becomes brown , and the
browun tint gradually increases till the

liant red
redness of
mineral
colour . A

ecovered its precovered it 1
ruby sufſered no change of colour

became much
ts original colour

from heat , and a bluish green sapp
ut resumedpaler at a high heat

by cooli

Lo Bleach Prints and Printed Books.

Simple immersion in oxygenated muriatic aecid,
letting the article r ain in it, a longer or shorter

ce of time , according to the strength of the liquor,
will be sufficient to wh i if it be
required to whiten the paper of a bound book, as it
is necessary that all the leaves should be moistened
by the acid , care must be taken to open the book

e of the
vessel , in such a manner that the paper alone sball
be dipped in the liqui

an 6 1I

well , and to make the boards rést on tlie ed

the leaves must be separated
from each other , in order that thev may be equally
moistened on both sides . The liquor assumes àa yel- Dr. jp-1 5 0low tint , a d the paper becomes white in the same
Proportion ; at the end of two or threée hours , the 0
book may be taken from the acid liquor , and plunged
into pure water with the same care and precaution as
recommended in regard to the d liquor , that the

k. The water
must be renewed every hour , to extract the acid

remaining in the paper , and to dissipate the disagree -
able smell .

water may touch both sides of each le-

maur,
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To NReme d ꝗStarns M Int .

The stains of ink , on eloth , pa
removed by all acids ; but those acids are to be pre -
ferred , which are least Iikelyto injure the texture of
the stained substance . The muriatic acid , diluted
with five or six times its weiglit of water , may be
applied to the
otf ; repeating
found necessa
table ac solution of theoxX2 R eid of

lemons, ) or tartareous acids , in water , may be ap -
plied to the most deli hout danger of

injuring them ; and the samesolution will discharge
Writing , but not printing ink . Hence it may be em -
ployed in cleaning books , which have been defaced
by writing the margin , without impairing the
teèxt.

or wood , may be

spot , and after a minute or two washed

e fabrics wit

The cold produced by evaporation
is under certain

eircumstances , very great . Spirit of wine , and ethier ,
Which readily evaporate , produce considerable cold
during that process . Upon this principle , wine -

„ and similar porous vessels , refrigerate the
fluids they contain ; and thus , by accelerating the

evaporation of water , by exposing it under an ex -
hausted receiver , containing bodies that quickly
absorb its vapour , Professor Leslie has eontrĩved to



red for the eon-
version of c vater into vapour , being
taken f portion , which is thus reduced
to ice. The instrument invented by Dr. Wollaston ,
and called by him the cryophorus , acts upon àasimile

iple . It cons 8 of a g Ibe with a bulb at

the empty bulb
„ t Is in the

5 11 Nther , although the inte ning tu woor three
ee 1 4 1 1long. Ine Vvapour in the Ulb is con-
lensed by tity of vüpour
arises succ the water in the ot
Which 80 rrie as to et
01 2

2 CO0 7 14⁹r /NN 8

g these crystals the colouring should be
tion of alum in proportion to the

hade higol 1 8ired 1shade which it is desirèd to produce . Coke , with a
ꝛedto it, in order to make it sink

in the solution , is the best substance for à nueleus ;
a smooth surface be used , it will be necessary

to wind it round with cotton or worsted , otherwise
no erystals will adhere to i Velloο . Muriate of
iron . f f 1 in sulphurie acid.
Pale - Iual parts of alum and blue vitriol .
Crimson . —Infusion Blaclder anc ꝛ0chineal.



Japan ink thickened with gum. Green . —Equal1 1
parts of alum and blue vitriol , with a few drops of
muriate of iron . Milli ꝛbhite . —A crystal of alum
held over a glass containing ammonia , tl pour ofE 8 E
Which precipitates the alumina on its su

into an ale - glass , and
smooth charcoal : es
sun, in a warm place
be covered ov
it out with a fe
for shew.

Anotlier .

Put two or three small crystals of nitrate of silver
into a crueible , containing the charcoal you intend
to silver , red hot ; violent detonation and combustion
Will take place . The charcoal will be beautifully co-
vered with silver when taken out . Enelose it in a
Slass for show .

Eas Method q Silvering Ivorij .

Prepare a diluted solution of nitrate of silver , in



which imr
You intend to silver
vellow colour ; then tak
immerse jt into a tuml
expose it to the direct

Wcoating of réevived metal will
t the ivory be wellimpreg -

of silver.

4 A 0 tion .

ö tullof bismuth , and allow it to cool
1 Ia th ist has formed on the

neans of a pointed iron, ins
two smal fSmall opposPpOs e apertures through the erust , a
JuicKkIy P0 uid portion , as enrefull )and with as litt158 motion of the mass as possible ,Whilst the air enters by tlyYuthe other aperture : there

pear, on removing Cwill ay upper erust by means
has become cold , a eup-

ith very brilliant erystals ,

of a chisel , Whel the vess
Ipe concavity , sti

and more or less regular , acco ding to the magnitude
of

the lant of mass yed , the tranquillity
and Slowness with which i scooled , and the dex-
terity with which the fluid 1 ion, at the moment
before it eommencedet lid was decanted from

art. The same effect will be pro⸗
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which hasduced by fusing the substance in a cruei
à hole at its bottom , lightly closed by an iron rod or
stopper , which is to be drawn out when the mass
begins to congeal : by this means the superior por -
tion , which is fluid , is made to run off, and a eake
studded over with e Is is obtained .

To Remove à Gold Rin m lthie Finger ichen it
nas hecomè too tight .

Take a little quicksilver , and rub it upon the ring ,
Which will soon be penetrated with it , and become 80

fragile that it will break without the least exertion .

Place a mousèe or other small animal , under ajar of

or drop it into one from the aperture
at the top of a jar filled with it . The animal will

instantly expire . Immerse a mouse or small bird in

à jar of hydrogen gas ; the animal will instantly die

ſrom suffocation , and the want of respirable nourish -

ment . —If a mouse or sparrow be dropped into a jar

„it will fall doyn exhausted , and

ction of life will immedi -

chlorine gas ;

of nitrogen
gasping for breath : extin

ately follow . —Prepare a jar of nitrous oxide gas ,
and immerse in it any small animal ; at first jit will

appear lively , but afterwards v uneasy and lan -



or other animal be immersed in à jar of sul -
phurie acid ga it will There are

1 life ti
taken not to breathe

few gases more deleter Jus to
and too much care cannot be

nthis ,

an atmosphere charged w
grée . —IIf rcontaining
carbonie acid two or three
seconds . In thi may be pre-
served for cabinets . —Confine a mouse or other simall
animal in a jar of 1 0 öJ litrous 831

mouse in
„ill immedWIII immedia

become extinet
mosph give no si
siness ; ration proceeds , and the oR)
gen is consumed (t atmospheric air in the glasst

d gas from the luied with carbonie acid ngs) ,
the animal will graduilly become and it
in much longer , will die . —Let two jars be placed on

table the one containing en 90 and the
' ther pure atmosphe Into each- hese let anouse be dro I. The animal immersed in

oxygen will live four times as long as that in thej
Fatmospher

An In falliblèe Bar meten .

Put two drams of pure nitre and half a dram of
choride of ammonia , reduced to powder , into two

Spirit of wine , or pure alcohol , and place
1d

ounces of
1)e, ten in
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eight inches in diameter , the upper extremity of
which must be covered with a piece of skin or blad -
der, pierced with small holes . If the weather is to
be fine, the solid matters remain at the bottom of the
tube , and the alcohol is as transparent as usual . If
rain is to fall in a short time , some of the solid par -
ticles rise and fall in the alcohol , which becomes
somewhat thick and troubled . When a storm , tem
pest , or even a squall is about to come on, all the
solid matters rise from the bottom of the tube , and
form a erust on the surface of the alcohol , which ap -
pears in a state of fermentation . These appearances
take place 24 hours before the tempest ensues ; and
the Point of the horizon from which it is to blow, is
indicated by the parti gathering most on tlie
side of the tube , opposi
wind is to come .

TLlie Green Tint F Plants pneservedh% Gas .

It has been lately discovered that the gas which is

now employed for the purpose of illumination (car-
bonated hydrogen ) , and which is almost always pre -
sent in Coal - mines , has the curious property of pre -
serving the green - tints of plants unimpaired after all

light has been withdrawn from them ; various plants
having lately been discovered growing in such situ -

ations , whose green colour was quite as perfect as
those growing in the light .
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Go F. on Silx .

Paint flowers or er ornaments with a very fine
camel - ! tro - muri-tion of 1

ofone part of the nitro -
muriate to three of distilled water ) on silk , satin, &.
and hold ther
hydrogen gas is evolved
Of wo K
painted flowers , &c . in a few minutes , will shine with
all the splendour of tl t gold . A coating of
this kind will not tarnish on exposure to the air, or
in waslli

r, by sulphurie

Paint flowers , Kc. on whit
ir pencil dipped in a solutic

immerse this While

C, with a camel' s
of nitrate of silver ;

wet in a jar of sulphurous acid
Cas, by burning sulphur under a jar of atmospherie
air . The penciling will assume a beautiful metallio
brilliance .

n .

The process is as follows : —Dissolve four ounces of
it ounces of water , and add
I; oreight ounces of water .



B00K
OF AMUSEMENT . 331

ree ounces of muriatie
mees of muria-

nd one ounce 0 Either ofthese

is to be poured warm upon a sheet of tinned

Tof stone ware ; it is to be
till the sheéet is com -

d into water ,
The operation is

ö g the iron to dif -

iety 05 the forms is in-

two ounces of nitrie acid

acid ; or eight ounc
tie ,
mixture
iron , placed up
poured on in se

pletely watered ; it is then to be

slightly acidulatec

completed by dryi

8 degrees of !
nular , others are like archi-

rand natural phenomena of
thèere is

that

teotural
1

ruins ;
wood, and Mountain ; and cataract ; in fine ,

no shape wllich the imag 0

accident may not produce in th

of chemical power .
tallization is, to produce a
mother of pearl . Tlie hi
are effected by varnishes , laid on m

ner , and rubbed to the utmost des

the soft part of the hand .

periments ꝛ0fν Aιαss Tubes .
Pleasing E

A most remarkable phenomenon is produced in

glass tubes , placed in cer tain c Wheneumstane
fire in an horizontal position ,these are laĩd be a f

having their extrer

acquire a rotatory 1

progressive motion to
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zupf are declining from the fire , so that the tubes
will move a little Way upwards to the fire. When

gressive motion of the tubes t towards the fire
is stopped by any obstacle , their rotation still eonti -2

are placed in a neurly up-right posture , lean to the right hand , the motionwill be from east to w est ; but if they lean to the left
hand , the motion will b. e from west to east ; and the

they are placed to the upright posture , the
ill tue 3 be either way. If the tube beplaced horizontally on a glass ple the fragmentfor instance of co instead of mov-

ing towards the fire , it will move from it , and about
r. what it had done

from the fire , and move a
Plane inelines towards the

the pr.
fHö55Sulph
HeatforfNués.

h window gl

2 cis in a corutr. Y direction —

succeeèd best with tubes
73„ WI have in each end a 1

8 8
epere

Lo detect Adulteration inC& Impagne 2

ted for its character - R48
of carbonie acid. It

u consequence of the .
„or combined with this
dden and very divided

fnervous surface : for the
as transitory as it is sud-

test invented by Doctor Wer,t
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guthar

0 SEMENT

Haknemann , may be relied upon in all cases when an
adulteration of lead is suspected : —Expose equal
parts of sulphur and powdered oyster - shells to à
white heat for fifteen minutes , and , when cold , add an
equal quantity of cream of tartar : these are to be

put into a strong bottle with common water , to boil
ſor an hour ; and the solution is afterwards to be de-
canted into ounce phials , adding twenty drops of
muriatic acid to each . This liqour will precipitate
the least possible quantity of lead in the most rapid
manner ; the muriatie acid being added to prevent a

ipitation of i which is innoxious , and might
eidentally be contained in the wine .

re the best ink , the follov

used , vi
4 Ounces of goo

chipped logwood

sulphate of

. . . gum arabi

2p0 —

d, then strain through a piece of flannel . Powder

the salts in a mortar , dissolve the gum in a little

warm water , then mix the whole tog
it frequently for two or three da:



time , exposure to the air will be benefleiäl .
decant the liquor into corked bottles of stone .
It is fit for use immedia ely.

temporaneous Prenaration ff à Saline
Drauglit .

verise one out of citrie aci „ and divide it
r parts , which are tobe put into sepa -

ers. Pulverise also one ounce of the
b- carbonate of soda , and dĩvide it into twenty - four

packages , in white p⸗ When the draught is
late into a tumbler , halfto be prepare

filled with 81 water . When this is
completel which will imme⸗-
diately arge of e onie

facid . Durii swallow the d
Wnich will be

Ily pre-
of many other

to turn brown orPigmé 5
black , when affected by huree vapours . M
Thenard , of Paris , has restoré dla painting of Ra-

mated water ,
tly took out the

injured , by means of oRxy
applied with a pencil , whicl
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spots and restored the white . The fluid was so we⸗
as to contain not more than five or six times its vc
lume of oxygen , and had no taste .

Loole ing - GAlae

Professor Lancellotti , of Naples , has discovered a

new composition for the fabr tion of looking - glasses ,
which unites economy to facility of execution . He

employs three parts of lead and two of mercury .
This composition is then melted on the heated and

dry glass : it attaches itself strongly to the Surf —
and the images or objects are faithfully reflected by

it ; but care must be taken not to let the oxide which

is formed in the fusion of this amalgam remain be -

tween the glass and the metallic surf

%8 into Sugar .Com

Dr. Volgel , Member of the Royal Academy of

Seiences , has submitted to a careful examination in

the Laboratory of the Academy of Munich , the sur -

prising discovery of Braconnet , of Naney, of the

eflects of concentrated sulphurie acid on wood and

linen . He has not only fully confirmed this

very , but also extended his own experiment
equal success , to other similar vet table sub

such as old paper , both printed and written upon , and

0*
th

CeS,
W

8
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cut straw . By diluting the sulphuric acid with a
due addition of water , sawdust , cut linen , paper , &c.
were converted into gum and saccharine matter . It
must excite great interest in reflecting minds , to
see an indissoluble , tasteless substance , like the fila -
ments of converted , by chemical re - aetion ,
into two bodies , and chemistry thus exercise a

till lately , appearec dto belong to na-
ture alone , andin partie 8 to vegetation . For this
artificial formation of sugar and gum , nowdiscovered ,
must not be confounded with the extraction of these
two substances from be

*
power , w

they already
nown from time

mmemorial . What has now been discovered , is a
msform tion —a metamorphosis , of which the most

ugenious chemi idea ; and it
kords a new proof of extent of the

⁰ 1 Caterpillas

mode of destroying caterpillars , has been dis-
vered by accident X piece of

been blown by the w
zollen rag had

ito a currant - bush , and
was found covered by tliese leaf-

Pieces of woollen cloth were im-
zh in the garden , and

had universally taken to
In this wav thousands were des
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urte aclvin

t lnen, f Cheap Mocdlè

for thisIt has been usual to em
rit ok wine , somewhat above proof , a
about 188. or 2058. per gallon .

The same rial wil impure , or
t at 2 5f t f hness.Wa 1 f 1

47 el S 7 4 0/

vn 7˙⁰

Let a be made , I ea pe
eube , one of the interr s of whichlmust b
to the diameter of

15





minutes a 0
aph being in motion,

and that very ins
through the
black ,
the die
heari
to shev

time to be measured
corresponded . mechan

0 darts the pen, neit U
of the rotatory dial ; the stu therefore be pre

form -Several times while the moti
livising on the e nof sixty , a number of blackpoint

each Of which will its position the instanti
in which it was marked . pressure on the stud ,

0
k point , are simultane -

h, that one
and the formation of the
ous, and the di
fourth of the interval b
sions may be readily estimated .

ecutive di
estimate will

dial . It lias
aces ,

5be more xact and easy , the
succeeded well in measuri
machines in motion , runnir

ui .

fresco paintin
executed , in



tive effects of time and but all have beer
unsuccessful Antonio Contri , of Ferara , was the
ſirst who made a public attempt in the beginning of
the 18th century , at Mantua . He succeeded in
taking several heads of Giulio Romano from the wall,

buit this work re-and transf . g them to canva
quired long

IIV
Is al
eto pic

lAtive 01
irst to

nsferrir
d safe1 saf

prepared linen
against the wall the painting , in

fsuch à manner .
form mot
with the painting , so that the
quite white . This linen is then 8
panel , and ag



Working and ,

Tortoise - shell and
rate heat, as that of boiling water, so astobe PI
in a mould , into any form , the shell or horn being
previously Wte plates 0¹ à Proper size .
informs us, in his Art de that twoo maeare likewise united ir
ther

to one
enely heated

hot iĩron above and
ition of wet
scorchec

55 the union is effec
horn maybe stai
of the colouring
by certain — — solutions

. 7 „ 1 „ MIeIiSubstitute for à Copyinꝗg Machtne .

Write with common writ ink , in which lump

sugar has been dissolved , in the on of four

scruples , or a drachm and a half of ar to one

ounce of ink . Moisten copying 3 (a paper
Which is sold at the stationers at 18. 10d. per quire ,
for the use of copying machines ) by passing à wet

sokt brush over it , then press it gent tly between soft



M. Lancon recommend
à pure strass :



The imitation of to
the white of str.
red p Arple, acc
not
land' s re



Cessbe We
Uglass, .A68, wit

unugez

By augmenting the pu 4 4 —*—
N zmenting the pr „„„

and oxide of copper in th 4 HanPper in the first omposition of emer - C0ald , and adding oà u, we may vary the green
des, and imitate the peridot and 5 lonredep coloured
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Strass , very White
Oxide of Cobalt , very pure

This mixture must be put into a Hessian crucible ,

carefully luted , and remain thirty hours in the fire
the result will beIf the process be well conductec

à very hard glass , without bubbles .
5

IVST.AMETI

obtainedVery deep amethyst may be

Oxide of Co
Purple of Cassius 35

M. Lancon uses
Strassss
Oxide of Mang

de ofCobalt :

BERVYL, OR ACUANMARIN

Is made with

Glass of Antimon ;

0,9926
0070
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Perpetual

The merit of
with great facili
number of plates, :
nal , and by whic

produced , while
produc

multiplying
as follows : Ste
receive the inte having their

softened or decarbo d thereby render

better n

copper

kinds of worsrial for receiving al

tself . After the inten
executed upon the block , it
ney process , which prevents
cate work . A cylinderſof steel

transfe
ngraved

then placed in tl
Pa
ing is transferred in vel
eylinder ; the pre
ling that of the cylinder uponit

whiched over the

newy surfaces of the cylind 5

the extent o e eng1 The i r is then

hardened , and is employed
plates , with
that upon the
peated ad d

remai in, from wu
if required .
advantug to some of our in
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bellished w.that of potter be
beautiful engravings , 80 to place the suecessful

npetition of other nations at à distance . It
Aso applied with to calieo printi

by produeing entire new tterns upon the cylinders
om which they are printed . It would be super -

Huous to mention finishedbeautiful highly
now adorn our books , rooms , &e.
rèeater size than can

fece 8.
in Heath , that

ne W 1is v able invention .

0 Crl m t h J lestroying the
ind beautiful insects that produce it, ean
be defended b plea of necessity . A
er in t northern part of India , dese

aethod by which the honey
ir purpose . A hollow tree,

or an earthen pot , is built in the wall of a house , or

zally , through which
ter and go out . The internal end of this

out - house , with apertures exte
the bées er
hive can be opened or shut at pleasure , by various
simple contrivances ; a sliding door is one. In the
centre of the hive there is a valve . When the hive
is full , and the honey is to be taken , a great noise i8

8made at the inner extremity . This drives the be



SEMENI .

dut ; the hen closed , and th
out by the sliding - door. The superior
readers will doubtless t leasure in communi -
cating this easy mode of
hom the information migh

those

To mate

First , cut off the
after they have done
flower again in Nove
just on the tops whe
the side shoots . Sec
roses when they are newly
side branches will bear in the a
Cases the effect is the same , 8
à time, and diverted into new cha
the roots bare for some days, about
this means tlie sap is stopped in

i

Cover tule roots again with earth ,
but slower and later .
stem of the rose - tree with pac
restrain the sapfrom risin
is full of
late.

Metiod αf fP

Japan work ou



1t formec5e81be
Con-roper

ual parts ,in eꝗ
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9 f OlishirAud. Polishi
nece

Fou havé
Which must be done
in tripoli , or rot

sthe end of
should be used alor

This use tube whieUlinstrun
The diamgth as occasion v

where the eye
gradual

iameter is ten tin
There is a gla h end.

ömsof riverxamine the be
not see withtlreason why

t of reflection and rethe water , is the e



surface . This glass
transporting the sight as

t were to the dense centre of the wate r, where it takes
er, and it is carried

euse of
is 3 tus during the nigh re placed all

rour 4 ˖ 16 V er, shorter

basin, containing tallow, ir
to be more effectual than e
eather

not to
stances , but merely tot

1 size , inst 4d 0
ce in Europe In rII Kur PE. Te

8must be erv



A Chir
to grii

tiful .
four d

poree
fine 1

40 most t Col
lies, or other salts , andt

0of . 1 ne subst

for a whil
ter by in inithe botto

Phial gently ,

11 it ag with
times ; after which , the c

ite
as not to di

an water , and so on
lour being ge

must be
ground

a little longer , and then it is
The glue or si

acted from parchment
Aake about four ounces
into bits , and put it to soak in a qus
ter for about twelve hours ;

ntle fire , and in the beginning take
with a spoon . The ves
vered , and the liquor must be st

19 2 4

to be mixed with tlie paints is
in the following manner

clean parchment , cut it
rt of clean wa⸗

ewhole on athen boil t
the scum

must remain a
ed occasionally .

IWays unco
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After boiling about an hour , take olf the pot f.
the fire , and strain the liquor

coarses sieve . The ain put over the

spread very thlinly
kept in a warm place

ry, and become verʒ
is wanted for use, put a small quan-1

water , and dip thtity of it in a cup of lul

perties of this glue ,
render it much superior to gum- water , are the fol-
lowing It does 1 nor otherwise alter the
colours v 1 d : it does not erack
like be0 n hard , as not only

1to defend the colours affected by smoke
vapours , bu

AL OE
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THE ART OF MAKING FIRE - WORKS

ABOvVxEall things ood ma
rials , and that these be pre
order to exec

to hav
D red in a Proper manner. ,

task comb ning so many
as the makin

The manufac
of fire -

undoubtedly
gunpowder is not de
the description of that art
the best ; but as tl
Sary, and much of your success depends
it good —observe

1re of 70
Ore R

no doubt b
admixture of charcoal is nec

Ipon hav
at the less of Sap th

the wood before it is
will be the gunpowder
coal. Dr .
nicated the ſact to
the French and C

wWoodis to be dried in an oven or iron boilen , withs
slow fire , and the charcoal kept in close boxes f̃
the influence of atmospheric air , until the mome
ol being brought to use.
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Arede

There have been many
ingredients ſt Wder
mortars and pestles
woods ; but none of
effectual



Itont, Zꝛ%mdle Touch - paper .

ar, a littleof wine or vinega
rple or blue paper , wet

8SPI
saltpetre ; the ntake some
it with the above liquor , and when dry it will
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 burn . The method of using this
85 is, by cutting it into slips , long enough to

once round the mouth of cracker , &c 2
When you paste on these slif le above the
mouth of
with meal p0⁷

1; then prime the c

paper to a point .

Sorole MMeel.

ieter, but must

Ple
à Serole eith
this serole
to the wheel , head to tail .
light the first case near tlie
fire successively , you will s
dually diminish ; but whether
the fell b

his wheel ,
8 the cases

srole or not .gin with the

10.
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1 Soνο Flie fon MNMeel.

Must be composed of saltpetre , four ounces ; brim -
stone , two
uhaltf .

; and meal powder , one ounce and

Vyeel

Utpe one ounce and a quarter ; brimstone , a

quarter of an ounce ; lapis - calaminaris , a quarter of
n ounce ; and antimony two drachms .

ame.

and sulphur vivum : the
sulphur must be the chief part . Or, meal powder ,
saltpetre , brimstone , spirit of wine , and oil of spike ,
but let the powder be the principal part .

Rmeal powder ,
one pound and a half ; and brimstone , ten ounces .
This composition must be moistened with one gill of
Iinseed oil.

Saltpetre , one pound two ounces ;



OF AMUSEMENT .

Brilliant Fire .

Meal powder , six
Aögnde

83
48

half a pound ;

z0hee rammed ĩnto choανοE/à½/ Ce

The ours of fire produced by sparks are di -
vided into four sorts , viz. the black , white , grey , and

15. red ; the black charf
8, which are meal powder and charcoal ; the white

of 5 viz. saltpetre , sulphur , and ehursbal ; the

grey of four , viz . meal powder , saltpetre , brimstone ,
and charcoal ; and the red of three , viz. meal powder ,
charcoal , and saw- dust .

Therèe are , besides these four
two others , which aredistinguisl

ound and brilliant char,

batt charge being made of many in
powder , saltpetre, brimstone , charcoal , saw- dust ,
sea - coal , antimony , glass - dust , brass - dust , steel - fil -

ings , cast iron , tanners ' dust , &c. or any thing that
will yield sparks ; all which must be managed with
discretion . The brilliant fires are composed of meal

powder , saltpetre , brimstone , and steel - dust ; or with

:s are composed of two ingredi -

zular or set charg
d by the names of

the compound
edients , such as meal

C0r

meal powder and steel filings only .



Pulverize 1à quanti
öt exposed to the ai



àarolle

should beè pasted
otherwise it is Iiabl

edge down a q

All along the

10⁰male Squibs an

inches in le
zartridge paper three ti

last fold : tying it near
nd making jit air
Xx. Then take

harcoal one ounce , brim -
8 halt anounce , (or in

of

a muller or pound
very dry and

5our powder , and
en fill the cas

two or three
is done , point

paper into pieces , th
t Iong ; fold dov

hwise , about
old the double

Over 10
ormed by the fold -channel which is

meal powder; then fold itPaper ,
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ver and over till the paper is doubled up, rubbing it
down eve turn ; this being done , t backwards

ör thereabouts ,
Paper will allow . Hold

and with a sm

and forwards , two inches and a half ,
at a time , as often as the
these folds flat and pinching6 t

ö cord , give oneturn round the mid dle of the eracker
4 and pinch it close ; bind it with packthread , as tight

as then in the where it was pinched ,pP
cap it with touch paper . When

rackers are fired , they i
prime one end,

e à report at
you would haveeseveèry turn of the pape à greut

cut tlie paper longer ,
join them after they are made ; but if tl

iade very long before they are pincl
à Pplece of wood withi a

number of bounces , you mi

d, you m

1 —to let

IPlers
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Water

tet/ bon

acch
Bust , magic
Barrel organ , sing
zronzing , the

Blue flame , for
Bronzing plaster figu
Black - lead pencil drawings , to

eösbustionnnn
Do. E

Botanical experimenttt

ANDLE ends, eatable
Candle , detonatinꝙꝶnnnn . . .
Candle , the philosophical .
Chemical change in a fairlady ' s compl
Camera obscur
Cold liquids , two when mixc d become hot .

Coral , to make artificial , for grottoes 63
Chemical illuminationnꝶęQqQaQ3s8
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