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poles of the machine are tolerably
close together A figpi 9 a straight
spark is the result

A

C

fig 9 electric sparks

when the poles are farther apart
B a sinuous spark is seen and

when still farther C a zigzag
course is followed by the electric
force Thethesesesamesame varieties of dis-
charge may be seen in the lightning
flashes here is a plate of glass on
which a strip of tin foil has been
pasted and then cut through in the
shape of a flower vase when con-
nection is made with the machine
a spark appears at every cut and
the figure of the vase is clearly
seen

here too tois a long glass tube fig
10 on a conveni-
ent stand with bits y
of tin foil pasted on
the inside in a spiral
form sparksarke ap-
pear between the X

tin foil discsdisco when
the connection is
made and the spiral
figure flashes out in
startling brilliancy

but perhaps the
most beautiful of
luminous effects
may be realized by
passing the current pigfig 10

through a tube eoncon spiral tube
a ramifiedrarified gas these tubes

are made in great variety of
form and are named from the in-
ventor geissler tubes several are
here connected and as the current
passes you see them become lumi-
nous through the incandescence of
the enclosed gas and the result is
one of indescribable beauty fiallFig ll11

S

fig 11 geissler tubes
every imaginable tint of the rain-

bow seems to be represented here
in tremulous waves of light

the room being now re lighted
we can examine some other effects
of this mysterious power here are
three bells pigfig I1122 two of them
suspended by chains from a metallic
crossbarcross bar which I1 connect with the
machine the middle bell however
is insulated by a silk thread a chain
connecting with the earth or the
other pole of the machine

As the machine Is operated the
little hammhammers which are hung by
silken threads pass back and forth
being alternately attracted and re-
pelled by the outside and middle
bells and produce a merry jingle
not entirely of sleigh
bells

fig 12 electric hime

here too is a vessel something
like a bottle though instead of a
glass bottom it is provided with a
metallic base vig 13 A brass
plate is hungdishung with-
in from a rod
of metal passing
through the cork
and connecting
with the machine I1

the base is in com-
municationmuni cation with Is
the earth or it
may be joinedcolned to
the opposite pole fig 1318

of the machine voltia hail storm

on the base axeare a number of pith
balls aas soon as the machine is
worked you see them dance up and
down in merry glee passing from
the upper plate to the lower and
back again with great rapidity the
experiment has been named voltasvoltaic
hallhail storm

one of the most mystamysticalacal of the
many strange effects brought about
by the electric discharge is its pow-
er of effecting chemical combina-
tion between elements here pigfig
14 is a tin tube an ordinary
canister in fact A hole has been

fl i made in the side near
WWWs the bottom a cork in

sorted and a metallic
w rod thrust through the

cork so as to project
j inside this has been

i 1 filled with a detonating
51 mixture of oxygen and
fig 14 and thenhydrogenoyatoldrogen
matoi closed with a cork

As soon as the spark is discharged
through the rod the two gases com-
bine as you notice with a deafen-
ing report

but far more powerful than the
effects of the best machines are
those of the condensers or leyden
jars As made now a leyden

jar fig 15 consists of a glass bot-

tle coated with tin foil

within and without for
about two thirds of its ies 13

height T
A brass rodred commom 1 r

cates with the inner
coating and projects
above the top the
jar may be charged by
holding it in the hand
with the knob near an
electric machine in ac fig8 1615

fsrheydelltion toas you see
discharge the jar the separated

in the outer and tothe
inner coatings must be brought

together this is bestbeat done by
means of the discharger ar
fig 16 which bondowconatete

of a metallic bowlbow the 9

ends terminating ini
knobs and a glass
handle affixed to the
middle

by grasping thecla t
handle and bringing

fig 1816 the one end in coated y
discharger with ythe oyouter coat of at

the jar and the other with the
jar knob a brilliant discharge 10

the result if the knob of a11

charged jar were touched with y
the hand the discharge would bobe

effected through the body and 5

severe shookshock would be felt if thetb
jar were heavily charged the redau f

would be painful and even danger
ous and if a battery of jars were

employed fatal effects might follow

if a score or more of the audience
will join hands we will discdischargeharge a J
feebly charged jar through the cofty

pany judging from the eccentric
motions of those operated upon tb 3

demonstration of the physiologicalphysiologic 4

effects of the electric discharge dijt

satisfactory
there is an intimate 1

existing between electricity as de-
veloped by the machine and tb00
lightning of the clouds
suspected the identity of the two

and proved it in his famous kite cW
pedimentperi ment and the practical and 88

rolful result is seen in the modem
lightning rod 01

the effect of points on the elec-

trio
elec-

tric discharge has long been knorikno w

electricity is discharged from a

pointed conductor in a
current without spark or aboshook

having removed the 1

knobs from the machine fopol

though I1 operate the Instruct
1

rapidly no spark can be fo

but in the dark a beautifulbeauttfulI1 b

would be seen terminating J
pointed conductors in such a jl
joes a lightning rod stealaldeo


