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MANłS BOOK

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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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.
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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,

— — 11955
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

t 3 I pe 65 i 4 485
the smooth tube, U

telN Attracted by an excited rough
inually from one



300R.

inn Ir0

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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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

—

—
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Zuspend
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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-
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ch tliat ofthe jar .
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6 re holes entirel/,8
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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



V.

OF AMUSEMuxENT. 123

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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