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at tueur ends, but îlîey aie always a lUtile distance thereiram.
rThc> .rc distin>guislied anc front the ailier by callinx onc the
Southi and the otlier the Northî pole. Tue palles af a battery, as
bef:aie siatcd, arc ils ends. Th'le îtnninating~ plates aricctrodes
iii a batler>' coniposed ala nuiber o? voltaic cellb arc dîstm*-
guislied anc frontî tic atier by calling one tlie nejaii'e, ilie
ailler tic Oosetive pale.

'l'lie negative tcrmiîiatiug plate or electrode is the positive
polc, wî'lilc île positive herniiating plate or electrade is tic
negatîve pl ofa a battcry. Tlîe above shoul be very firnîly,
inipressed on tlie niemaory, as tlîîs apparent cantradiction is a
coîîiliin source oi trouble.

Speaking generally, wc may say tliat tlîc voit-mneler aîîd tlîc
arnipere.rneter are sinipiy ga.ilvnouîeters wiiiclî have their cols
espccially îvaund andi their diai faces c.trciully graduated and~
inarked, s0 tliat tlîc valts or aîniperes in a circuit ai urlvi tliey
airc a part, can bc rend dircctly as the wcigiit on a pair ai scales
or as the pressure an a steani gauge.

A votis tlie unit ofeec1ro.motýive force, aîîd iu is symbalizcd
b>' E. It is eqjuivalent ta thlîc 4 fence ai potential bctwecn
two paots, or si is tlîat farce wliiclî will miaintain a circuit ai anc
.'mîpere in aî %vire liavi ng a resîstance ai one aliiii.

'l'lie volt-nieter is, tlien, an instrument for îîîeasuring tlîe
cetra-iiiotivec force or the E MN 1- as usuaily wvritîcn, wlicl is
expresscd in vls

*te E MN F if, tlîc force wlîicl ilnaves clecîricity. It is sartie-
limecs talled elecîrit. pressure, difference of potential, clcîrîc
farce anîd potentiai. The oui>' ifférence betwceen electroîîîotiî'e
farce and lioteutial is ihat the former relates ta tlîe conductive
vhilc the latter relates ta thec iniductive circuits. 'l'le clectra-

mnotive force expresses ta tue clectrician wiiat smenit ini a boîler
does ta the esigineer.

The o/ils lthe utofresistance antI issymbolized by R. One
ohmîî is te resistance tliraugh wlîich anc anîpere ai current wvill
<lovw î'en driven by a pressure ai anc volt ai E MN F.

Electrical resistance is tie appasina( force ta electro'nîotive
force :Rcsistaiîcc to eiectricity exisis marc or less iu cveîy
electricai circuit, just as resistaiîce exists in water pipes ta tue
flow' ai 'ater ulîrougli them. lle nietals arc tlîe bcst caftductors
ai electricity because thcy aller, compared witli ather metals,
lcss resistance ta thc passage ai the current. A good cancluctar
rentiers the eaine sort of service ta the clecirician as tlîe large
wa.ter pilles do0 ta the engiucer.

'l'lie grenier the E MN F lu proportion ta the resistance oi a
ciîcuit tlîe grenier wtill bc the strengtli ai the current, and vice
versa. *fhcgrenîer the resistance ai a circuit the lcss wili be
tie current stieiîgth. Tlius b>' daubliîîg a Civen canductor, tue
strengîli ai the cuitrent uvilI bc doubled.

The ainere is Uie unit ot7irrcnit per second. It 15 syîîî.
boiized in formîula by C andi is tuat quantity ai ecricity îvhiciu
flows pet secaond ilîrougli a resistance aicite ohnm, at a pressure
ai onc v'olt ai clectro.înotiî'c farce. The anlipere-incter is, tdietu,
anr instruiiittit emploved for ineasuing this current streugtli, or
tic intensity ai tue current in -tmiperes.

'l'lic curresit sîrrngîl is ahvays dirculy proportional ta tic
ecco-îiiotivc farce. t l>ccomnes proportionauely, less as thie

resisuance ai the circuit bcamnes greater. Whcn an ecectra-
miotive farce of anc valt drives a cuitent ilirotieli a resistance ai
anc alini, tlîat current is said ta have au intensîuy ai anc anipere.

The fact that clcura-nîotivc forcc and resistance bear a rela-
lion anc ta iie ailler tuas disco'es cd by " Oliiîî" who pro.
potindcd the Iaw ai clcctricity lu mioln, %%liieh now%% guides the
ceticîian ;n lus ca.ic-ul.aiion. Knowing the carrent strcngth and
the rate nut îvbirh ilhe E I F puts il in action, weceau rcadily find
the work dont, as by uîultinlying Uic volts and tlîe amperes %%c
obtain the encrgy lu watts.

The watt is ii unit ai cncr- or power aud is equal ta about.
i -46 ai a nîchanical liarse-po-.e.r. With il constant resisuance
tic carrent is praparîan.tl ho tic elc.tro-niutivc for.e %îiuii the
saine différence ofipotentiai anti k is havdby daubling the
resistiuce In ailier wards, if ive, îuith a gkcen poiential, get au
un;: ai cuirent aver a %vire anc mile lanz, uu*c et but lialftis
unit ai current aver the saine conductar itIien it is incrensed in
Icugili ta Iwa Miles.

Olim's laiv expresses the above tais "C," current strcsîgth,
F.," cicctra-iiotivc farce ; «' R," resistance.

E
C =- or E = C x R

R
The current in aiîpecs mi bc found b> di% idiug the E MN F

iu valus by the resistauce iii aohms.
Ta fiud the clecîra-notive faite in volts ai a cii cuit, it is

siiplv nccessary ta multiply the carrent in aniperes b>' the
resistance in ohuis. The resîsuance ai a circuit niay be iaund
by dividing thec clectro-niative farce lu valus by the ctirrent in
amperes.

The cobe îs the unit of çitintity.-and it s synîbolized by Q.
It 's that 1 uantit), ai cuect.ncity îvhicl is giu'cn by anc amiperc in
anc second.

The uext niost imporhant efféct for us ta shtid>' is lie action ai
thc clectrie current an a bar ai sait iran encloscdl Wîhin a coul
ai instilatcd %vire in place ai the pcrmancutly magnctizcd stccl
needle we have becu dcaliug îî'îh.

Sncb an arrangement is callcd an electro ma.nef. The sait

iran is callcd the core and the rail of insulateci %vire surround;ng
it tic ie/:x.

A currcaît ot elcctricity passeil ilirotgli the hlîclL wili act uipon
the saft iron core withn as it did upion the perniîantntly mng-
nctizcd iteedie ai the galvanometcer. lit tlîis instance, liowvcr,
the iron cales are canvertc(l ino a powerful electro Magne, ane
frec cnd af which is said ta have North and the ather frc end
South polarity.

The nenrcr the cols ai %vire forminig thc lieUix are ta the safl
iran core the g~renier ivill bc thc magnet:c ciïct in the iron Miîen
the circuit is camlted. A piece ai Norway or Swcdish iran
placed wvitlî a co i of vire wvill, whlen a current is passcd tbraugli
the coau, bcamc inignctizcd in propartian ta the numiber af
turns ai ivire around the iran, in praportion ta the strength ai
thec curicot passing thrauglî the cails, and ini prapaîtion ta the
distance between the cols ai ivire farming the heclix and the
carc.

If wc place a bar ai soit iran in a lielix af insulatcd ivire, the
ends ai wvhich arc cannectcd in circuit %vitiî a vaitaic battcry andI
a key for apening «and clasing the circuit, wc miay energize
this cote nt will by siniply depressiug the key sa as ta close the
circuit. Thîis is the principle ai the clectric bel] and the ïMarse
and i alier teleg raphir inrstrumients. ltvill rcadily be understood
that the clasing of the circuit by depressing the key wvill act
upon the iran core sa as ta miakec iu a magnet, but anly for tic
tiîne d*îring which the circuit reniains cioscd. On arresting the
flow ai thc current by releasing the kcy, the magnetic cieect iii
the iran core is ilsoars-ested.

The soitcst iran anthe bcst shauid alane bc selectcd for the
cores ai electro mnagneîs, for the reasan tli.-t good, sait iran
imnîediately parts thtl its niragncîismn wheu the influence ai the
current is remaoved by opcning the circuit. Whercas liard Iran
or stcel wvill retain magnetisi- ini proportian ta thecir haîclness
and cansequently ivili respond ta the action ai thec current pro-
partianately slowcer.

l'le quality af the Iran for the coi-es, armatures or field
magnets ai ciectricai Machines is anc ai thc Moost important
paints ha be cansidcred in their construction.

0f course work is donc in cncrgizing tbis picce afiIran sa as
ta niake it an electro-tnagnet capable ai sustaining a cansider-
able wcight.

It ina>'be a questian wvith sanie as ta %%,hat the source ofithis
encrgy is. Wlicn the current froin a batteiy is emyloyed the
euergy ta <la the %vark, is sa far prinîarilv due ta the chemnical
cuergy in thc celis %vlhiclî onbeing converted ints clectric cnerg,,
act upan the iran Sa as ta cause it ta dcvclap energy lu the farm
af i nîgnctisn.

WhTlen a steain englue is used ta drive a dynamno machine ta
generate electricity tlîc coal burncd is sa fair the source ai
energy.

It should be remembercd that lu cvery transportation ai ac
Carin ai energy iiua another diete is a very considerable loss,
therefore the mare direct the means ai producing and uîtizing
the current the lcss ivill bc tic loss. A great part af thc cnergy
cxpended in produciug ilie clcctric-niagnetic cnergy lu the sait
iran, wilI, if tlie core bc removed, be expcnded in lheating the
w~ire. The chemicail cnergy ai Uic battery %vil] likewise bc
cxpended lu producing hient energy in the ivire ai an helix.

This lîeatin! cffect ivil be dealt witlî prescrit], as fully as
space wviil permit. The hcating effêcri ITProtian.ttely less as
ailler wark donc by the current is praportionately greater.

WVc have stated that thiceffect afi ciipnratrily clasing the
clcctrit. cirtuit thraugh thc lieuix is ta temparariiy m;%agnetize uhe
saft iran core. We iny siy tit tlie effc ai closing a valtair
baîtcry circuit tlîrough ain clectro-magnet is ta canvert the
chemnical action developcd in the battcrv into nîagnetic energy
dcelopcd in the soit iran core ai tlîc e!ectro.nîagnet. If the
core is remuved front the hcli't the saine amaunt ai %vork is stll
donc, but it !Ahows itselfin a clîfferent ra>'. In this instance the
cliemicai cnergy devcloped in the baitcry wauld appear lu the
hclix and cannecuiu 1 jvire as heat energy.

Iran is the anly metal which can bc practically cmiployed for
electro-iia.gnets, ailhough nickel is actcd ail in like inanner by
the current, but in a much slighter degrce a-.d at much greater
cast. The abject ai insul-iing the ivire ai the hielix is ta campel
thc current ta iavel frani anc end af the %vire ta, thecillher.

If the %vire actually tauchecd, i.e., mnadc metallic cantact at any
twao points bcueten tic ends, tic grenier part ai tue current
'vauld pass -at the paint af cantact, instend, af passing arîul the
rani-alution af the laap, îvhich îvould bc interniediate ln the ivire
and bcîwe-cn the points ai cantact.

Thus yau will undetstanti the neccssity for perfect insulatian
in electnc wires.

The current 'viii at ail times takec the pitli ofIcast resistance,
and rather than go raund the cols it iili jumip acrass if 'the
insulntian is nat sufficiently good.

Fig. i represenits a straight clectro-mag%,net. This, if bent at
ihs centre so tîn-t ils pales appraaclicd each ather, %vauld then be
callcd a harst-shoe. The harse-slîoe forni ai clectro maenet is
causidered the best, and in ibis forrn it is used in thc principal
clectrical devices.

Iran, then, is emplaycd because in a rcm-arl,.blc degret k lias
the propcrty, of acquiring and losing m-ignetism vcry la piclly.

Vie have learncd that an clectro-tnîagnet immediately acquzires
ignctisni when a entrent of clcîricity is passed Ilwaugh the
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