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I 1 I WIk'm llic /one is !;asi.'Oiis an arc is toiiiu'J, extreme tem-

peralure beini^ attained, auvl tills ar.' is tlie a<;ent hv which tlie

electric eneri^v is con\ertei.l into lieat, obtainins,' the temperatures

which are iiecessarv t^i ihssociale combinations o\ elements as

tounvl ill nature, and I'hlain pure met.ils iliereby, or to cause new

combinatii>ns ^'\' elements r,' ihluL; in new and useful compounds,

aiul in othe.- i.ises to .. n^ the ni.ioti ot' elements which may be

.issociated bill not c«. ihincl las in 'he case o( nitro^'en and

oxvi^en ill the ain. ! -h iilvl be n.M .'d that the arc tr.iilst'orm-

ation and applicatii'ii i. :l.e electric ener^\ is mainly thermal in

its action.

(•_') When this /one o( reduction contains substances lit|uil> ini,'

and boilinii' ;'•' •' '"i^'' temperature, direct current beinj,^ used,

eleclrohsis uMiallv results, and the liquid condition of the mass

assists the electroluic separation, the metai b.-in^' deposited on

the cathode or i'ei^ati\e pole ot the furnace or cell used. Here

ihe liii;h temperature ot the ; re is not required.

(.'!) When material such as carbon, i^r.iphite, carbonaceous

mixtures, as well as melah. liavini; a lii;.;h meltini; point form the

/A^i-\c o\ reduction, the incandescent or resistant eOect is wiiolly or

partlv produced. Ihe point o( most importance in the incan-

descent apjilicalioii. althoui;li practically the same as the arc in its

.iclion in piodiicinj; a therni.il effect also, is that the heat can be

rci^nlated much more e.isilv , makini.;- it |Uissible to i^el some

results that wmild iiol be obtained in the arc, especlall\ in a

commercial way. I'lierefore, in view oi these observations, it is

advisable to take up the description ot electro-melallur^ncal prin-

cesses (In which some L'i> or more metals and compounds are

prodiU'.d) under the divisions as indicated b\ those oi' tiie electric

lurn.ice, and i more detailed description o\ some ot these

processes under each head will be de.ilt with later. It is, how-

ever, not intended that these divisions shoulil be adhered to

too rii^idlv, for in almost every application ot the electric current

to snieltini^ and reductii.>n priuesses, the efiective phenomena are

usiiallv not ct'iilined to tlio^e exhibited in any one o\' tile three

Ivpes just vMii lined, but plKiiomena peculi.ir to two or even all

three tvpes m.iv be invoked.

Now that we m.iv start with a thoroui^lt knowledt^e ot the

practival iiperation o\ one ot the simplest o\ these processes, as

lar as mechanic. il appar.ilus CiMicern ed, ,1 description in lietail


