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WHAT ELECTRICIANS MEAN BY "EARTH."
13Y SYDNIEY K~ W~ALKR.

PiiitAl,&s noa science lias a more puuiing nomenclature than electricity,
Electrical enginccrs bave nameci thcir units after the. great tuca sho have
îvorlccd in tlicir ranks, antd by so doing have pcrpetuaîted the ntatues of tiiose
încn, as passibly nothing eise coîild hasve donc. But tlic nantes tiîeiiselves.
volts. Ohmns. amperes. faradts. &c.. are sud stumbling blocks ta itose tili
wvould lke ta knov a tle of flic science. but who bave not limte to nî.ikua
set study of il.

But 0i ai ternis listi by clecîrical etîgincers. probnbly "carth" is the
most puualing.

Etcn thie trained electricai engineer, the maen wlîa lias spent a large por-
lion afifbis fle in the service of lte scicnce, lias somietimes to îlink wliat is
ratant Iby "cartli," in à partîcular case. Ho1w, tîten. can those avlio linvc
flot studied tlie subjcct follow ils difféecnt ucanings?

In the early days of cectric science, before we kniew anything like as miuch
of it as wc do now, and %vlmen ils use %vais confined nînios. cntireiy Io experi-
ments siiown'f iii the laboratory. we had flot titesr. difficuliis.

ln those days 'crth" n.eAnt carlin. and nothing cisc. Electricity being
looked lapon Ihen as something ver>. much like venter, only that il tloîved mn
%vires instcad or pipes. it was natuumi ta refer ta niother cartt .as the grct
naturi reservair of eleclricily. As i is weil known, yau et always
procure Wtater if you dtg doawii far eîîoîigt iii th ceartl. ami the
éarîli wili always soak Up or carry off. mare or basl rendily. ail the vaer
that nia> descend on iî. Sa. laci. the carl>. clccîricians faund thal by con-
ncling anc side of lhcir frictional machines la earth-in titis case the floor
of thc raom-they coîild go an gecraling clectrici>. as fast as il w.îs dis-
charged front the prime canductor. The>. founril, lac, tbat connecclion la enrîi
in the formn af tîteir awn pin-son wa fatal ta a certain ciass of experinîcils.

Later on. also, tviîien il teas diçcavetcd lihit an cieclric cntrent sett
thraugh a %vire carricd above the groanid wouid reîurn la tlie place of
gencration thrcugh the graund. the saine idea prevailcit. Old lext bocks
tell the student ta regard a gilvanic baller>. as ait apparatub sonietlîing like

a.pump drawing waler froint a wcll, able ta drnw an iîîealausilie supp>.
.lectricily front the ground -at anc place, and to pour cectriclty Enta tbe

ground. ad ip!fliiturn. nt asiother place.
.% study of old text books. and even sontie marderti canes. veil play rare.

havoc wiîh the ideas hcid ;about 1caillah in catînection %vitlla elecîrie lighting
suppiv. for instance.

In ciînrging the electraphoruis. for exanîpie. the studetit as tld Io put the
brass plate ta "e-ash '* ta diseharge it. mn fici. by touching it wiîh bis
finger. And the plit mis, an,! is, sai disciargmtd. Fancy lrying ta dis-
chargec a bacoo volt transformer in that %vny.

About the timie of te advtnt of the ttlephone. il began ta bu- reaised
that the part pinycel by "carth" Is a rmaman for tciegraph circuits teas not
exactiy whiat il had been supposed. Il m-as gradualiy recognized limaI the
return current passed through the surface of the e.trth*s crusî. using teiat
çcer paths might be open la il. ier>. much En the saint way that the marrent
pasbed in the mire iorming the ather portion af the circuit above ground.
Thc oni>. diflerence between tbcm %vas tit. whiic th-- locality of the cmrrent
pasbing in the meire %vas fairiy certain, liait cf the marrent passing îbraugh
the ground a-as not se certain. A portion of the returfi current front
Mýanche:ster ta London. for instance, might go round by vray 0f' Glasgow ai
Aberdeen. if alture bappened to bc a pilla for il by cther of those routcs.

The devciopment af thetesceplionc. aiîh ils aitcn troublesome *-cross-
tak"which sens tracts] to eartit conniectionts, ina great menirsure gradually

drove thc aid Edeas of tîte reservoir quise ont of thr fid. L,ý ccinily nas
tbis se svhen il was reported iront Amnerica tuaI niessageb sent on une tele-
phone %vire fiali bc-en bei on anoîher telephons: nire sellantacdl six nides
fromn the firsi. the aaiy possible connection being the ea.rhs trust Io whîch
both mires were connected.

Graduaily il came ta bc rcegnized by practicai men that '"rirth" consist.
cd of the ccnducting master. such as moislure. tîintra veins. &..hrid in
lthe carthis crust. with an>. metals buried there. But thent came anoîher
trouble over Ibis question af earth. Hlot did *earth'" affect a lightîning
dischnrge? -andi whnt was '"cartW" for a lightning rod? Surc>. the aid iden
heiti gocti herm? Lighînisng camne doten the coppcr rod ta *-cartii, andi
%vas dischargcd. L'ntortunateiy. lightning dots not always beitave mn dits
proper fashion. Prof. Oliver Ladgt bas rearra.nged aur iticas upon titis
point. He has even nîninlaineti îhnî the -,carth'~ aur iorcinnnrs wavrship.
periis r.ther adratwlhack tîan athcrise. Sanieoaiusshtil belicycîn "earth*
for.ligtning rods. though we prefer il af a différent forrn usual>. ta the aId
pattcrns: a.ur .iews in te malter being ixiset ur.on waa tee have icarnt -s
le the use oi thc condiactors in the carih7s cîusi andi in connection with
other appaaus.

And, now. aiten we arm congratulnting ourseis upan having at lat
reached lte dignit>. ai suppiyiing ciectrie ligt from generaling stntions.
just «as gas buis been suppiieti during the rnemar>. cf thie oldest o ai s, cames,

*easb"agan.but il mecans somclting quite different. and yet tîte saine.
S'aw. if atmani standing on the graund touches un ciectric igbî wirc

ertrrying a btigla tension cnrrent. and receives a smart sbaek. he is said ta
have --carthed* lime lEnc, or lte ciecîric liglîl service through hais bcdy.. Se,
laci. aiten a nakied copper %vire, ustd for delivtring current 10 a stries of
aire lamps. touches an iran btmp-post. and ticemby inlerfercs svith the wcrk.
Eng af the iamps bcyond. it is said there is ,cart' on. Agiin. ahen the
possibilit>. o! users ai cetric iighî. wha are supplied by igl tension emîr.
mains. gctting shoc<s Es dis.cusseil. vre ere shown v-arions deviCes for puiting
the circuit ta '"carth," shouid such a consingen>. irise.

But in ltese cases lte mninig of "eartli," tlîaîgh sîiliicieitiy th:e saline
.as ii tdanse îîrevioîisiv ioticeto w0tarrant lthe retemîtiait of lthe staîtte, is reaily
quiteîiifférent. iEstî n5îot necessai y iii tiiese cases. ns il %vils in flic
cari>. days of ciccîricit. teitit frictiotiai macines. Nor (Io tee use 1 earîhi"
ta slve uis aile çabie. as tee do %villa trlegrnph wires, and ns tee îtîny witlt
teleplione %vires.

Il is truc dIans in a recetit latesuit over eaine elLctrie ligitlitg patients
'1emrlim" seas brauîgt very mucit in evisience . but Es tuas shoati tuas, vlial
as attiant %as min uminsulatc<l meitaîie restarnt cible. and lIt flie cible

mîiglit be insulated if you like.
Il Es also truc that certain eei traltiiays iii Aitierica. and in Ibis

country. tise Nalias tbcy cail "enrth" for tbeir rettîrn curremit -. but tlicy do0
îlot aittdRfl eattrl" iii the oild semse-tley icia a sel ai conductors, tlae rails
tliait happen td; b aot flie graunti. It cîcîrie lîgltting work vu gel as fatr

nway ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~Ss frnCerh spsil.loa> btcetia gnesc osdr.
.able experience a rect repaît limat lias buna nmade by a Bird
oi Traite Enspector imulst bc exceedingi> îiurzzing. Sliocks acre
ol>tained front lime aier service En a imouse iii St. James. amui a gas fileter
l'aîntcie of ils sides, tybici ressesi againttî the vlaimp tenu, caten tbrougli by
eli*ctrolytie actiont. *flte teater andt gas ?ervice is referred la as beîng
severai toits abovc the' conduit En a-iîich the cables ai lthe Electricit>. Supp>.
Conmpany were laid ;anti fusulter an il is .staîed in anc part af the report
ltai enfrla tebich sbuuld bc albsoitt zero Of CIhtitnil. putetml. liat a dii.
feremîce of i90 volts with one ai the' supply inins, lthe niormal pressutre of
tlu. service buiîig 22a volts WhVlat doc, ill Ibis nican' W lh't dfots '*earhîit
iiiemn liere?

In camînectian tvilla eirctrie iight stmpply. teltere îwa insulateti cibles are
useit. "ea.rîh* may ik. tnkem ta mean iny canduîtlor. sucli ns tenter antd gas
pipes. iran conduits. &c., that tua> bc prescrit En tbe grounti. andi teiicit are
ail marc or les .11 in cieciriati cannection thi ecdi oter, by semnsof
the moisîlire tvhici s heldit n suîspension iii lte soif, as teeli as in bricks.
acoti, -and even En tue iardest stonts presemit.

Bumt. -and litre is the point wiiere titis "ctrili" varies fronît telînt tee caileit
"rî befare. These muiasses cf miet daiîp grounui. &c.. shoulti have

fia canntction witt lthe elclcric iigiîing service at I ai; îiîey are at absolîtc
zero. becauise îiîey are, or siiouid bc, aiîsoluîely itettrai. Wlîenceer tbey
bet'nic conitectid. citer direcl>. or indirect>.. %imlia any portion cf tue
rlf'cîric lighting circuit, liîey ame no lonîger «it zero afelectrîcal patenli.il, bc-
tmuse no longcr neutrni. anti forni part af the clecînec lîgiîmng systent. jîtst
as if îhey bnci been rcgulariy caiculatcd for antd laid ab the caies tveau. andi
the~ danger. wvien sucli a connectian exisis, is nos, <catit an>. reettivtng,
hen suddcnly lappeit. ns -a w.iter-bi'.îiring fissure nia>. b in a mnfe. itut in
the suddeniy bringing wEthin the influence ai the elctritti ptressu.re crenîicci
at the central station. of -a systeni of canductors titat :tre ofi.,nccr ain andt
s-aryifg meiasurcînents, anti qumite beyonhi te contrai a! the enagincer.-
I.otdon Elekdrial Nlews.

SPA RKS.
,\r. 0. Iligian. ai Ottawa. bas ben appointtlby tîe DomnonGovern-

nient Inspecioraol Elecîrie LighîEngand st prtent engaged in formuatiug
riles for governing thte installation and oipernlion of cicîrie plants.

At te Windsor Hutl. Ottaten. Ont., reeentiy. ste NmInyor anti n nimniber
of otiter notable men terre inetteit ta partake af a banquet, the componienlsg
oi which lid been cookei to a nicely in an clectrieni aven. lucaldnt the'
car shedis, where the cuîttpany tuftcr%%,ttds lad tue plecisure ai iitiîîctitig i.

Alocal piper gives te foilosving detsir;ption of the cuokîîîg njîparatus.- 1
"The, oven is ai brick. about six feet %%ide. anit somevhat deeper. aind about~

six let higli In the' loîver part ai the oen amre tu u Abearri fiters ledl
b>. a meire irorn the Citaudicre EtcuatTrt L.ght Cumpany. g%% ing a. iotee of
fift> svolts. There Es no anluér about Ibis ssteîm. as En tue bouse beaiing.
Il isjust the dry fat. The mîaximunm t,'irnith produceti by the two fatat-
crs Es liîcrnily suffîcient ta ronst an ox so intense Es Et, but ai course en bc
niadiflcd a-a>. dean. andti hat casily. The beaut>. of the new systent is
lihat eurerything so cooked Es done equal>. ali.through. TI'ire is ne scorch-
ing En anc part andi haif.done.ness in inoiber part. To avaid loss af liaIa
by opcniiinti sbuîting ai the aven doair mn coaking tbere arc n.i the sîde of
te doors peephales. as il teere. protecled by iteavy pinte glass. Tht pro-

gress cf caoking can thus bc t anîched %vithout dslurbnnce ta the articles bc-
ing cooket."

WVEîh the assistance oi lte provincial Scxesary the luvn athoritaies have
reached an agreement under which the Port Arthur ciecînc railwa>. wili bc
extendett Fort Viim Tht grccntent provmdes Ihal Fart William WVest
ssmli htave a maila> ira fulii eperalian b>. next auluran. Tht aboie lenglh ai
uheiine w-iii bc cigbt miles, anti a certain numiieroil cars wili rasn cantinuous-
]y. front anecenti ta anetiter cvcry day. Certain provisions were îîîade as ta
Fart Wiliamnn îaking a joint owncrsbip if t se ciecîs. ai certain protectivc
clause!; acre pus in gnirding Port Artiîurs isulere:sîs in the cvent of the par.
lion of the rondt seithin the limils af Fort Wilim bemng taken over hy the
niunicipaliîy. Port Atîhur Es ta hançe the rigi ta run lthe randi for =o yenrs
firim Dmc 1, 1893. At the cnd aithat tite Fort WViiîam mn>. bu>. te pro.
perty cf the railea> vihich lits withun utsown limilssas a v lutobaie sattietil
b>. arbitrdtars ie mailan. llans anti proper>. arc net ta bc tseit b>. the
counicil af Fort William. VJnmil Fart William pays for an interest En the
rond. the rend is ta hc ntanuugcd by tht cauncEl of l'ors Arthur, teho shall bc
entitlerd to the abole inene deris'ed front tht railva>. Tlht lincahecnm
picteti wiil bc a great heon ta the citizens af Fort Wilimn at tht larRe
number ai people who bave occasion cvery summeacr ta pass tuirougittiait
locai>.
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