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LIGfl'rNING AND LIGà1TNING CONDUCTOIlS. one cxtremity a corrcsponding one in theo revers directIo
(sometiîncs calcd the bark sîtroke) occurs at the atthcr cectreln-

13v J. T. SoRaÂou-"1 SiolMÂ." ity, peritaps twcnty mtiles away. The clouds thernsolves mnayt
bu ouly 1OOfr. away, or two or thr e miles. riashces ai such

(In thic Enyliîh Atechgn:c.) lcngth hava indccd becn measurcd by the angle occupied by
the lino of Iiglit and the period bctwcco the flash and flic

T he camnion conception of lighitning may almost be describ. sourd of the thunder, which tog liîcr furnish the menus of cal-
cd as a belitf that thec ia a siomething packted awaY fiu the culating the lengîli cf thec visible flaî,h. zoverat attexoptz have
rloudg, wli~ ht utv~mt un.crtitin moment faits fromn tîtei as a aise beo inadu te meaaure the tii.d uccupîttd by a disebarge.
tI0under boit," Ur rugilit: utit upon Uic tarth as a dischnrgo of A!ovlng olîjerts, wlben liîotogmphcitd by itdi lîght, appear ai dis.

"if-ecflir' fluid,' îvith destruutive effecta, rcsembling in Eomo tinct as if statioary, but by mnas of revolving mirrors it lias
cere Ihose of the bîîrsting of a reservoir ofwiater. The COi- becn a.2ccrtained that the octual duration of a flash is sontie-

ductarlas r..garded as having some Ettraction fortbe I boit," and tlîing lcss titan Iý500th of a second, ils apparent duration is
allions it pîiie ta reccive and carry off te fluid. Tiiese tdetis an t.Î*eet of our oivn eyes, due ta what is calied persistance of
are net aîtly erroocotîs sclcutificaily, but tlîey are fle source af vision, awing ta whiciî we cannaI loac au impression oocu pro-
maîîy liractical itlsitkes in the actting up of caductors which duccd' in much less titan a sixth cf a second, an wiîich prin-
sometimOit leiid ta fattal resuitti. cipie are ba8cd se many optical toys.

'Ihose %vie knov évînetltîngcfeclectricityaraof cursoaware It is frequently 6t-.tcd tlîat the hodies of thase kiiled by
I htlghtnitg is strictiy antalogous to tue artifictai elettrie ligloing are ntarked %wîth impressions of neîghhouring ab-

dirClIiqrge ; tint the culuifon erionucus views of titis latter, jects.I sbr esywa mutoarliteai atts
based ai the fluid tht cries of electricity, lead te notians nat and hoid tul samiî amoaont ;cf rit t oegi u ,
uni ike tiios" j u.t duscribud. ta nlewmlin ntruraie imaggeopiedt and mitI efleît
ruhlite ichargei (u elacs ttercl fuisua func tiecî us and net uinlikcly luit s.îci marks ia causedl by an action liko th%~ t

prhtnVas hath but tlc I he latter ind jus as 0m f lte brnsh dîscliarge, causing a series af striggling linvs,porantas hatof làc--lnd, te ltte ar ineed4,prime witiclt the imagination cf cxci ted observena converti mintn troc.cnu tor f Xýaturt.'s great, eleetrîitia machine, but the force It is af mucre mnomnict te teose who are alanmed at lte flash ae;
lit distnitted over a vat- inductive circuit," af whtich the air af lightning te undersland ltaI when a flash is accu ail danger
and lte cartit forta ns mucli ai part as the cicuds theniselves, front it is passed, a person struck ilever ses lthe flaïit, nd il
and lte dithargc is a redistribution cf force aIl over titis Mn- would appear thaI Ihis dealh ia lthe riost instantaiteous and
jductive circuit, not across the air simpiy.

'1hetiîunder ciaud us in facl ta ail bintots a condenser plate painless tvhichi cao bu conccivcd.
iii on which terminales the polarised citain of a circuit, and The loregaing consideratians as ta the nature af the dis-
tt.rc are twa viiiieties of lhunder-samm, ieh doËtend upon charge ivili caabe us ta sec witat are lte truc principlea cf
the nature of lte opposite condensing plate. This may be an- conductons to avoid ils cffecîs. They are nol minen led la at-
chiùr cioud aheve, or aI a distance frein the firsI titen lte dis, tract or convey a di scltsrgefrom the elcudi. Thecir abject is te
cîsîges ccîr aniy bcweeit lthe clauds theinselves, and the sujiersede the condition of polarisation aîîd tensioni in tito
anly effî'ct on lthe carht it af an inductive nature, and is usual- space Io be protec'ed. Tibey do ihis in a twofold manfler - -
ly sliglit; titis is te catse witi vhat ils cailed aheet lighitning, Thcy practicaliy raioe lte eartit'a surface te sucit a curvcd
iiii hci the clouds are vividi> illuminatcd, but thora is no liegit as correspoidE tîe lciectrie relations of the conduclar
lineo aligit visible. lit lte alter classltheasurface of thecearth and lte air ; nal inoan exact invariable forai, as saute suppose
furifli te second condenser-plate, lte air and ail bodies be- lthe pratectcd area ta assume ; but stili, roîîghfy in a cane frot
lweeît the ciaudit and lthe cartit are Ilpola'ised," and assume a the apex of lte condiietor, and of a radius; perhaps equai to the
conditîin nualogeus tu that produced in te ncighbourhcod of itght of lte point, but Ibis applies oniy ta the rod ils- If ,
ait elettric ina(Iachieait work. Discitarge at last occurs in onc whitn buildings are in lthe inciuded carte nec lav can be givurn,
or more lines in vidith lte resistance hiappelns ta ho least, when as flie canductivity us affected by titeir malerials and contents
ltee ishin lia-, ristiitlu a degrec grealer wvhen lthe resistanceaof Whatcvcr lthe space protecîrd may be, ivitbin il lthe condu tor
lthe circuit c.,îî austairi. Very sliitcircunalances determine lowers or nulifies lte conditiox1 cf tension, transfs!rring il la
flic direction of titis discliarge .an animai standing an flie lte space aulside lthe cane, &c. Tltey react also3 upon the cx-
grouîîd, a Irc, lthe utresence cf extra maibture, or a incitallie .terior space in flic direction ef a reversed cane, bytlie d'scliarg-
velu, or a range ai piping ii lte grautid may suflice. 'ÉLis is ing propcrties of peints ivlien formnng part of a poiariscd areti
ver>' evident in lte case of abjîts aI soit; îîîey iviii net cnly On points, lthe Unes of polarisation converge, antd so affect the'
draw a fitE;Ibof lightning, but will frcquentiy cause a change circuit thal it wiil nlot riso te bts extreme l..nsian ; lthe action
l lit e direction cf lte wvînd itacîf, by lte clectrictil attraction fi; preci8Cly thaI af a paot connectcd ta lthe rubber af a mu-
îlîcy set up. cine, and held (aven much beyand lte sparking distance),

I have frequentiy scuri titis accur. On onc occasion a ver towards lthe prnms conduetor; in Ihese conditions ne chtarge'
lteavy squall.cioud rase on lthe wcatlcr bew of asîtip 1i was in> cati bc given i a brusltdiscnurgc ta kept upatid acurrent passes

1 wîitin the Tropict, ivhet- 1 was in charge cf lte vescl il instead. The iigittning conductor peroeistIhe ame ditties
cressed otir course and went away la lcewtîrd, %va running up sean as lte cliargcd eloud approacites, and would hegin la set
nenrer and itearer ta ils pith : lthe ciaud then stopped, rapidly up an Ilinductive circuit I under tensioan in lthe air ta fli emrîli
ruturaed laward us, agalîtat the Nvind we lîid, and as il reached heneai il, a cnrrent begins te flow quietiy iu lthe cenductor,
ahove us, a violcent cha'nge cf wind occnrred, lthe cbaud tbrcw lte tcnsion aboya xl la rapidly lowered, anti may net be able te

outs charge, struck aur fore, and main tcp-ga,1ln astsand accuMulate sufficientiy for.a vîoienlIdischage, i.e., a liitiiig
kiilcd tiwa men. flash, aI ail ; bul if it duos, flie diseharge will occur titrougi

Ta this saine order beleng a varicty of nalural phenamena, the space between the cioud atnd lthe ouler arca af lthe cati-
sucit as what, salons rail St. Elîa'a Fine, when lte points of ductor'a cae; and lthe conduetor takes il up ii lthe fanm of a
inasts and yards arc tippcd with lambent liantes, wbieh resant- momcntary increase of current. In considcring titese pritici-
hie lte commtuen brusit discitarie of aur machines. A tird var. pies il mu-t ho rcmcmnbercd ltaI ligitning it îlot a moere
iciy, calied Ball Ligiitning, it very uncaîn non, and ils cîcîni- tbrend af liante, or conlined to lthe visible lino; a largo space
cal nature is uat at prescitt explainabie ; if, indccd, il is <1fr- ail rouind the line lakes part in lte diseharge, and gives ul> lthe
cel> eiectrit, in ils nature aI ail, In this a large hall of fire force previOuslY accumulalcd in il as tension.
le secoi la rail along lte carth, doing great miscitiefaon ils patît, Theso principles setle for us ail questions ns ta conductors.
and npparenly iîaving saine. conflOction %'<ith or relation ta tito They sitould counel la cartî ever>' portion of a building, rand
rcvaivin)g winds caliil lornadoca or whirlwinds, niedels af as Uit is possible aîîly wvitit mets! buildings, thcy shouid con-
whiclt îay frcqucntiy hc obaervcd iii our streets when lthe dust nect every salient point nnd as macli cf tlie surface as pos3ible,
it utt îtroperiy laid by iwatering, and af iwhich the waterspout sa as la cxtend arounti the building tb, anea af low tension, or
lsa natier variety. artificial IdcarlitIl surface appased la lte cloîtd. Chîmoceys re-

In te truc tun,dcrstorm lte cload consi8sa aL series of q.. ira especlil attention, bpcauso lhey ara tubes lined wih con-
layera or zones opposite by electriflcd with a aimiarly d ctiog inateriai, cantaining warmer air, and if ivili fires,
arrangcd but opposite suries an lte cantit beneath, lte air (ien extcnding a caoparatlvciy gond conductiog columu, of
betiwuen cantpluing an cieclric circuit. Suait a circuit ls oflen tv,irm air lowards the cloud and se inviting adischirge ; ience
extendud over manjy miles, so ltaI when a dîsebarge occurs at it la that lighslning almost always ciaters a house by lthe chum-


