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ELECTRICAL LESSONS FOR STUDENTS.
TiiE first question invariably asked by a student is: «" W/sa!

isdectricity:" To this nonmore satisfatctory ansver can be gîven
thun ta the questions, whant is tient, light, gravity, etc.?

If clcctricity, liglit and heat arc nlot the saine, lime> are v'ery
closcîy related. Trle question witli us should bo not w~hat is
electricity, but lmow best ta apply il..

As ive know lion to obtain and apply artificial liglit and tient,
sa also do we know in a nîeasure hov to obtain and apply arti-
ficially pruduced electricity.

The sirnplest and most direct way ta generate elcctlicity is by
means of the voltaic: ccll or battery, but the inethod of generating
electricity ta operate devices coming more within the range of
our tessons is by the dynamo machine.

A voltaic ccli consists of two metallic plates of difféecnt metals,
submcrged in a solution whili %ili v'ry readily and rapidly
attack, anc plate without aîfecîing the ailier.

By conncîing a wvire ta cachi ofthese clectrodes and attaching
the free ends of the wires ta a galvanometer, the indicating
needie thercof will instantly bc deflcctcd and show that a ctirrcnt
ofcelectricity is passing through iî.

A vo/taie cei is, ten, an appliance for artificially producing
electric: energy front clieincal action. The mnetal plates of the
battery are called tlîe electrodes, the anc attacked being tlecposi-
tive and the one flot attackcd the negative.

The battery solution or exciting fluid is called lIme ciectrolyte.
For powerfill currents such as are required for liglht and powcer,
the solution is composed of somp of the acids dihtctd more or
lcss with water. WVhen the ivires froni the cell are joined
together, throughi the galvanometer, il is said that the circuit is
compîcte or closed, i. e., that there is no break in the chain of
conductors.

The circuit is snid ta bc opea when tie chain is sevcrcd at
any point throughuut its *entire lengthi. Sirnpiy connecting
together the batter 'vires ivithout the galvanometer or other
device in circuit would bc called short ci*rcting t/he battie'y.
The resuit of such short circuitingwould result in the rapid de-
struction of the hattery.

By tie obening and c/osinç, of tIme electrical circuit by mens
of a suitable lever called a ke.y, the telcgraph operator transmits
his message. A short depression of ibis key ivill inelicate at the
distant end of the telegraph Une a dot, white a longer depression
ill indicale a dash; these dots and dasîtes arc groupcd

together ta represent the alphabet.
The galvanometer is an instrument for indicating the presence

of electriciiy. It is 10 the clectrician wî'lat tlie marincr's conîpass
is ta the sailor. The galvanomecter, like niost other clectrical
instruments, is excecdingly simple. It consists esscnti.ally of-a
freely suspendcd or pivatcd magnelic ;teed/e arotind 'vhiciî is
waund a number of convolutions af fine insu/ated wvire. The de-
flection of the needie, with the saine powcr, inay be increased
by incrcasing the number af convolutions of %vire. Instruction
for makzing a simple form of gaivanometer wili bc given when
thc subject is reached.

The galvanometer is simply an instrument emiptyed ta show
the presence of an ecctric current, or ta show when clectricity
is passing through the circuit of which it farmns a part.

The circuit is the path over which the current flows. The
ardinary galvanometers are graduated simpiy in degrees, îvhichl
by thcmseives have no actual value. The galvanometer in al
ils variaus forms consists of a, coul of insulitd ivire having a
inagutic needie ireely pivated or supportcd within, and so that
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whcr. a current passes thrauglt the %vire il wili have the greatest
effect upan the needie. The best results are obtaincd îvhen thc
coi] and magnet arc closc; and îvhen cacli convolution of the
ctIl lies in a plane perpendicitiar ta the needle.

The magnets of the class of galvanomeiters calîed, Detectors,
aire pivated in a vertical plane having anc cnd mrade slightly
hctvier than the uther, so that il bangs wvith the pointer per-
pendicular. A currcnî passing through the hollow ccil wil

cause the needie to bc dcflectcd ta the riglit or lcft, according to
the dirction of the flow.

'l'ie principlc or constiuction of the galI'anonîcter ilay bc
tînderstcood better by reftecncc ta Fig. i, in which N S retire.
sents the freely pivoted tîcedle, and A Il C the connectors to an
insulateci wire wvhiclh surrotinds il. When the two wires froîni a
battery are conductcd to A and B3, the current wiIl flow only
through, the titiler wirC andI tIlt ilagnetic nledlc w~il1 bc deflecî-
cd only sliglîîly. On renmoving the battcry %vire fronm A and
connecting it witlî B, and the other battcry ivire froin B and
connecting it witli C, the current wilI flow throughi the lower ivire
only, and undet like conditions tic action on the needle will bc
the sainec, sa that Mhen tlîc current passes in Ille sanie direction
the action is the saine througli the upper or lower ivire. On re-
moving the battery wire froni B and connccting il witli C, the
deflection of the nieedle ivill be considerably increased, as the
wirc beloiv will exert a likec influence on Ille needle and in tlie
saine direction as the ivire above, and the deflection of the
neecle ill thereby be incrcased ; and so on, will the deflection
ot the needle be increased for eachi and evcry additional turn
of the w~ire forming the liollov coul whichi sutrousnds it.

By conncîing ane battery wire to bot A and C, and te
othier battery wire to 13, we wull, so long as the wire above and
below the needle arc equal, obtain no deflection. The reason for
this is that the current is divided equally betwcen the two %vires
ani the influence of one ivire on the needie is caunîteracted by the
influence of the other, whiclî is revcrsed,. Galvanoincters con-
structed on tbis principle are called clifferentiail. By increasing,
decrcasing, or in nny way altering thc tesistance of one of the
wires only, we again gel a deflection. 'Abis faict is taken advan-
tage of and wvill ho fuilly explained when de-iling wviîl the con-
struction of the apparatus for teshing.

The needle tends, at ail times, on the passage of thicelectrie
currcnt througit the ivire, ta set itseif at righit angles to the wire,
and this it docs in proportion ta the numbecr of turns of the ivire
and the strength of tie current.

If "'e reverse the position of the battery ivires by connecting
the one rernoved from A ta C and the one renîoved fromn C to A,
we shaîl also reverse the direit;on of the deflection of the needie,
and ibis action will be due to the change made in the direction
of the passage of the current.

The current in passing throughi the hollou cuit of the wire,
produces in the space surrounding il a maigne1ic fild. It is this
temporary rnagnetic field which acts upon the permnanent/y mag-
netic needie and causes it ta bie deflected.

Frai the al>ove you have learncd thait a cîîrrent passing
through a fixed wire which is supported parallel ta a magnetic
needle, ivili cause the needle ta be deflcîed or to takze up a
position at right angles thereto, in proportion to the strengtlh of
the current flowing,.tnd that by increasing the number of wires
or convolutions of the insulateid iirc around a frecly pivoied
nîagnctic needie, il wilI, witli the Eame current, iik-ewise increase
the deflection of the net»die.

WVe have learncd also that te electric current, as it flows
thraugh the insulatetl wire, causes veach turn, hadf turn or conli-
plete convolution, to act for the iiine bcing as thoug~h iliere
itself a magnet, and that the space around the ivire thus in-
fluenced is callcd the magnetic: fil. Further, that when a
freely suspendcd iniagnetie needîe is iatrest il will have ils ends
dircîed ta the North anid South pale of the globe, and tuit
when thus infiuenced il is said thnt the action is due zo the
earth's magnetismi.

In ail horizontal formns ofrgalvanolieters, beforc the current is
allowed t0 paSS for taking a rending, it is necessary to place the
instrument so thiat the need!c cornes to rest at zero under the
influence ofthcearth's rnagnetisrn. Thcdeflcction oîhe nedle
caused by the passage of the current will det-ermine ils strengthi.

The word 15oes is, in general, applied ta the ends of ma-gnets,
ta the ends of batteries, ta the terminais or ends of the armatures
on dynamo machines, electric motors, ctc.

Il is a fact no doubt wevll known Io I our rcadlcrs that one

,ole ara niagnet ivili repel tue ikcj6oe of anlother nialgnet,.Ind
that unlike poles ivilî nttract ecdi othcr : and that tIme expres-
sion pok.s is gencrally understood as mneaning the ends of mng-
nets, batteries, etc.

The potes of an artificial mag net are gecrally <iesigncd to bic


