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MAGNETISM.'

'it .i and elecilicily are %CI) l£ t ImsI>*llim'<l, 'ati h liv'ing
nullîe ensily c:onvcrlc'c ilîto tlie ollier titanî illici an> miler fîri (if
euiergy. lis f.n.l. as ujîll bc %ceîî Iater, <lie îîeec ofati eleciri
<-remît iip i eb il ih uiî. oi-, as it is t eruned, a îingliiii fieîld

ail umim L <leommnd wiLmu t h rmiitIlli wii it is pavasinîg ; %viie amly
Chan tge o(Ih <fî' î,aglnetllb ofn mi ul> b>ody or S)ysteili, -mît, ams il us
tecliiiiali> exlîres%td. tu> -tli.mge in <lie %ti engtli off<lie uuî.ig îim'ir

liel, iicimaiel> gie i; lf) clctric Cirments.
Like elcîrict) also. %%e kio% mc y litile mii its niature, ilioiglî

r.îlîer monie liait %îe t1> ic c e iiter st ic'nt.e. \V'c kiomi, for iii
stanice, <liai1 .îîî trou bar wbieîî uiagiictiled is loiige'r thil%i eu

ntimîtii.gietîed ; and< finoi tarionls rescarclieb, î>rincipally b)
l'rofcssor D>avidi Hughes, ne gatlicr tlîat <le icai nagiieiztioui
CatiSsiss In ami atiellipt by <lue iliulecilcs ai tlue bîody la tîîrn au
Iiîcir axis, andîm ta place tlieinselves iii ligie witl <lie directionî ofi
Ille tiiagiieuixtlg foîces. Ail himities c-oiduct inagnetisti, Soutie
nvt mpens:caer mdclit>- <han ailiers . but oai bodieb, iîaîî and its

m.!uî tiîs scel andî causi trois. adone t:\Ilibit ciîîlireçiiablý iie
imagiletic Iprmîîîetieb, whlicli are.

t. 1 lie înmîîen>y <f liointillg, %% lieu freel% ttseiel o thase
%potb on tlie tarili's surface kiiownu as its îîagîîetic North %tani
.Southi Ples, olie endi, or onie lînle ais il is ieriid, tut nimsig

;alwa.ys inîmaids tlie îîaguietic Northi Pole, aind the appocsite cille
ta)<lie inagnetic Soith IloIe.

LI. Theli prajîcri> af repelling Illc îîlet liait, ifhlofh wec f-eel>'
smîsîieiidc be>-onl tict inifluence ai mtaglies millier <bau tbe Carîli,
- .woîlcl pont iii Ille saisie direction, aînd tii altraciing tlie oppo.
site pale. Thîîs, <min iiorthî*secekinig endîs oi a miagnet ; or, aîs
ihiey ai-e Camleid, îwo norîli hmles reliel ecd atiir, aîid two botil
pales reliel cadi m»hici: wiile a nmîrihainc souitl poIe aitracu Ccd
m' ier.

3. Thle lîi-mlîcry lxîssessed l>' a miagiictized body ofi iniicîiciiig
iagiitisln iii ailier bodies îlot in conitact wvitli il, andîc ia sticli a

limaiiiir as t,> Caunse mtiol n tcilte <wo, if Cithier ks irc ta
iiam'. or if Ille indiicing fic;,ce is sufficieriily powcvrftin tavercoeii

<lie uîîeclîauical i esistance <ominotini.
As imith electiiiy also, n-e hiave a uiiîagnctic circuit, %miicli

consisîs n a clnsecl ring of aitractions, id ivlose rcsistancc ta
iîiaguietizatioui varies with lic suibstaîncenci n-itlu tlîe dimensions
oi thie ni:mgiîtic coîidîctor. *rhîîs, a lonîg, sbine bar offers a
greater resîstince tn niagnetization lisait a short, tlîick ane ; aind.
st:ied sliortl>', tlîe iîaî<nc<ic resistatîce affei-ed hy any bîody varies
ciirciiy .ut its lenlgîli iii Ille direct Vauî of tlie inagnctic circuit, aiîc
iglm-ersel)' at ifs cross sectaflul.

Steel cilirs a gi-calter iesisauce ta uîîagnetizatioii titanu pure
ivrouighit ircîu, as ailso (hots casi nonîî : îîd al tIi-ce biave llue
pii-pl>C!y ni retaiuiing tli-i iiagnetisin to a ces tain degi-ce, iIi
cilce illey liave bc'cn îiaignetizeh. As iiglit be te\hIedted, ispon
tlic tmcnrm' <liai tlîe nlîcr.tion ai iigiletizing roiîsis;tç in at twist-
iuîg oraili tinccules, <hase bacies, as steel anrdc c:îsî irazi, wimucli
aller insst rebistaunce ta Ilie inmlucing farce, as it is terniccl, regainî
miorc ai ihîcir ulaiauultisni, aîîc far langer <bait wvroti-lit iroîî.
\Vitb vci-y pure tron, such as Svclisli, Fai-nhcy, or I.Gawilnor, si

is ver- difficîilt <o ficl any traces af iagnetisin wlîen no iîîcluîîing
fai-cc ib pirsumi. whiite eitbcr wvill give a ver>' ligh rcitîni for a
gim'eu mîagîctixiuig pomer <liait isappliccî. WViil steel or casi iran,
oni tlie contra-y, it is by lt imns easy :o induce tlîeuî tna ccept
af lnignctiLition , hmnt wbhcn once it lias beco accoinîlisbed, <hem

ri-c un a %Mi- large perceniage for soie coîisi(cer.tiblc lignîe.
These prapcrtiesb aie of vtry gi-cal iumportance iii Ilie ccîiîstruc-

lion o aimlectric andîmlcccio-mnguictic apjparatis. Thus, Illie

ticcdles ai ccuuupashes andl minets' cials arc aI.î-ays mnade of steel,
tlicir îîropctt ai pmitiiig nurîlu sud souti being ahit tic serv'ice
iiat is icquircmi of îcuîî. In nny auppai-atus wblere au selective
action u%. rec1uired sar wlicre ani atimactive îîowci- is rcqtii-cd iii a
hglit. portable fonn, abs ne lic <îîa;.,co-tcleplione rectiver), a
itcce aofiu~'ît*c stieel, or a steel manes'ic, as it is c.allccI, is

W~hicrc et es i-cmjui.'d in ciixcl tlme rîagnetic cftTc for jîradcl<c
ig moion, pîure- wi-cîughit tranl îa geiieralhy usbec, for Ilue double

Tensoni, <liai au biiialler %i ghit milh ansme i-tauîn u<ilî tast i-aui for
<Ie saine mrork, anid tini il respoics mortîredilhy ta <lie illag.

nmuing isilieicc-usuaully ani checcînc cui-ieut-takiiig upi and
losing uts iaguietusuin reîhly ait tlîe wvillof the aperautor.
lIni l.1îano clcînc icheitics, -wberc parts of the ippalr.tus

are reqitireci to rcfaun 'hlîcr slia.-tnetisîiii ite saine scilse, <liat
iç. ih Ilie sanie r~ y ais ht % îernîvd. a.; loîî: ris tic apîa-

*itus i., working- iliose pairts niay be coiîstrtictd front wrouglîi
iroli or cabi irani, acai-ding ta tie favncy of tic designier -. but lie

wtiiI have to pravidc a1 Ilîavier wcigbî aof<lie laitser, to (Io titi
-ailie mwark.

IJic'e paîris contaiîing' iron nili arC in motion ami rons
tinually clianig the directioiîni <ftlir îîagiîetization. -as tlie
irois coi- oi the armature, ie uilw:îys mnade trousn tbe pori-Ct
wroîiglîî i-on abtainable.

I t lias becn staîcci liai tbei-e is a iniagnetie circuit of attrat'-
lions, mît a coîtantnus paîb -for the inagncuisni, jîist as iliere ks a
contintirans liati for an ceetrie etircnt ; but ivitlî thas dlifférence,

tha! iagiîetisiii always paisses, tic inlatter Iîow great the resist
ance, anid uIl effec af tbe iliaglîclir resistance is siiply ac ni
ci i-cc.

Air, for instance, lins ant enorrnously giealm'r resistancre timi
iranl, soite 14o0 titles, am'cording to a recmit iiîwcstigaior, \l r
Kapp, ta mhliîî dynamoî Iiantufac'turcrs aire ver>' ilîîndî iiîdebted

fori bis aille i-esearclîcs, andim:îoe aIl for Isis exposition of <fie
lI.t'vo nignietir i-esistance. Y'et, if lia niler liail lie openi, the'
niaî;netie influence will pass tlîioui air, iinperceptibly, of
course, titil sortie body, sncb as a piece of iran, able ta chenote
uts presenice. is îîlaccml wiîbiîî ifs influence.

Il>ei-apç Illie nîctlod ;idopicd farcxp)laiîîîiîg tlic working oi Illie
elctriv circuit mua), be (et senvicc here. Imîagine a ring of itait

or steel, îîot covei-ed. trio ti- steel, licasse, as b:îs ahrcady
lhteiî expl tiîtl, tlîesc' substances conclîct înagnetisin betîci-
11L.11n aiy Otlier'> 5a far as %%e knniv ait present ; uncove-cd.
becatuse wve kiov of tit substance tient %vill nct as an insuilatar
for magnetisîn in tlie saine sense <liai indlia-rtsbbcît or gutta-
percha does for an etectric current. 'lle bodies wbicb ofrcr tlie
lîigliesi res;stance do canduct lîantiîsln, c±ven undcr inoderate
exciting powe±r, to a very aippreciable cletirce.

If wc a!îply ta an>' part ai oui- ring an exciting pow>..-, bsetsl as
an electri lecurrent pabsing iii a w~iie wvraîîcd round Ilic iran,
niodxerate in Proportion <o its i-esisiaicc-tiaî is, wblicli iwill
dcvclop a ninder.ic degi-c of lnagnetizaiion in opposition to
the resistance of tbe iing-wc shali funci scarcely any traces oi
inagnetisin ttnyvhere outsicle tlîc ring, tbaugh wc eau show, by
suitable appai-ains. as wilI be seen wben we coule tai deal %witli
tr.nosfonne-, dlii tlie înagncîisni is tbere, and is a perfe:ctlv
îneasiablc dlnantiy. 1< bas only passed hy %va' ai tlie ring,
just as tlicelecîric current passes by way oi a %vire, because,

wih <lie force av'ai1able, that is for practical purposes thme oîîly
path open to il. Noaw Ici us cut out say one-sixteentb of tlue
rinîg ; and wc slî.ll finit lias. ne ha:ve ci-caed a toially différent
set ofi conditions, gim'iîg risc ta tatally différ-ent pheiminâin.

Fi-si, dlien. <lie piece: we hiave cut <it-if irce ta malve, -nid
placecl ai sucli a distance îbiat tlie niagnetie power es sufficient
to avercînie site friction, mecchanical inertia. elc.. prcsent-wiIl
niove b.uck exactly iai is oId pîlace, or as near>' s it can, Mien
tlic excitîuîg power is applied.

We sball find also sisal, if oui- ring kb miade oi steel, it lias
retained a certain power ai tttr.tçiinu tlic piece chat wve bave
cuiî out. -iter tlie cxciling pover lias hecn reimaveci. lIaur ring
is macle ai wrouglît iran, it wîll pull ie~ piece op sliarply .2;>îî
tlic excitini; powcr is npplied; wlîile, wlîen tlie Curegaiis broken,
iî can casily be rcniovecl, and inay even faitl i usel if it is
lieavy in pîroportion ta tlic atti-actiiig power. If wve pursue tlic
Iimagrer a little furthier, wc sliall cliscover anolier ani] ver>' i.
portant îîlîioienoi. 1< lias jusi lîeen îenîarked lilait, in Ilie
case ni wi-augluî iran, Ilie piece ai tlic ring ,. 'u liadc cut ont iniiglit
cfctacb itsd1 otider certain conditions. Let us foin tlie condi.
<ions under wbicli it wvill flot detacl itjseif. Lei the picce we
have cul out of the iran ring bc replaccd by a piece fittiiig vcry
cxactly, the four surfaces bcing planed truc tn acd other. Nowi,
we-shall finri cbat we have a slightly incrcased lboling powver
whlen <lic ring is cxcitcd ; aînd furliter, <liat aiter Ille excitinut
poiner in.s becn reaiioî'ed, it %i'i still require thue expenditure of
.î cei-tain arnsunt of energy to pull à auay. n~e rensan is, tOiat
white~ tbc magnetic circuit is coinpleie, a certainî arnounts ai

ingnctisin rcnîanins in tlic iioii evcn :îiter Ille cxciting pavýer
bias bce eii iioved. Forcibly> pulling :îway <lic arnmatuse, or
kcepcr-as <lic piece ai iran esuployed tal close tii nîagnetic
circuit is iually callcd-dissiriatts ýthis resiclual maignetisîn ;
and so, if we replace-thc kccper cmÉr sa truly and catrcfuliv in
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