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which thoro is grcnt ncod of oxporimontal datn. Tho 
m o u n t  of zinc riscd in somo mnrino h i lwa  is as grcrvt 
as from 4OO-tj00 Ib. of rolled zinc por nnnrrm. If tho zinc 
is officiont in  producing alcctricnl currents thcn tho 
avcrngo curront may bo from 17 to  25 ompcrw. It is 
obvious thn t  such currants would bo obtnined much 
moro cconomicnlly 11y the us0 of a dynnmo. Tho direct 
u60 of clectricnl currentr, has bccn tho basis of 3 number 
of putmtr. Those of hlr. Elliott Cnnibcrlnnd wcw 
ospecinlly doscrilad. Iron anodes aro placed in tho 
wntor of tho boilor, which latter is n i d o  tho cathode. 
A low voltago of soliply provided by a emnll motor- 
gonerntor is usod. Tho mothod has proved effective 
not only in provcnting corrosion, but ~ E O  in renioving 
scale from tho hcnting surfnco and preventing it!! forma- 
tion. Esj'crirneiitr carried out at tho Mnnchcstur School 
of Tcclinology have shown t h t  tho cnrront densities 
nccccssnry to  jirotoct iron, coppor, and othcr mctnls from 
tho corrosion of fresh nnrl enlt wntor nrc of low vnliic, 
arid lioncc in  tho cwcs of hoilcra and condensem tho 
nnnuul cost of tho ulcctricnl cnorgy requirccl is a smnll 
itom. The chief cost will bo in tho ronowal of nnodw. 
Harris nnd Anderson hnvo nlso npplietl clcctrical crirrontn 
for tho provcntion of tho corroiion of condcnscm. They 
find thut a contlenscr with n cooling surfnee of 1025 Eli. f t .  
requirou only 2 volts nnd 2 nniperox, and tho spccinl 
rtnoclcs used by thrm cost from f3 5s. pur lo00 q. ft. 
p r  nnrium. The uso of ckutricnl currctita mny nlso he 
applied in churnical worlts t o  provoiit tha corrosion of 
rnatnllic scrouns and vcsscls from ucid Iiquih. 

T H E  NATURE OF OVERVOLTAGE. 
BY J. I. CHAUTBEE, Y.YC., A.I.C. 

(Abstract..) 
It is wcll known thnt tho voltago ncccl;sorv to  clccomposo 

a dilute acid olectroIytically varios with tl; natttro of t.ho 
cloctroclon oniployutl, thnt ia, tho motah involved IJOSLLM 
cliffwent clcco~nposition voltngw for thnt acid, which are 
invnriublv in oxeess of thnt of plntinisccl plntinum. Lc!t 
El,, nncl kp bo tho dccompndioii voltngos of R given ncid 
with clectrotluj of n nictnl, t/i, nntl platinisoil plntinum 
ruspoctivuly. Tlioii El~=Ep+q.  Thin usccss vitluo cf 
thu clucoinpo4tion voltngo 1. ovur niicl nbovo t,lint oburvcd 
with a plirtiniscd pintinuin ulcctrotlu, in termed tho " ovcr- 
voltago " of that jinrticiiltrr olectroclr. According ILY tho 
g;w rolinrntecl occurrl a t  tho niiotlu or cnthotlo, wo nlrcnk of 
tho '* nnoclic " or " cnthotlic I' oservoltnge. Lo Ulnnc 
clclincr ovcrvoltngo ib- tlio oxccss of t!io bnck o.in.f. s u t  up 
nt tho eluctrotlo over tlint fiiren by n plntinincd plntiiium 
pletu uiiclur idunt.icn1 contlit.iorw. 

According to 'l'aful, tlio ralucs for tlio cnthotlic over- 
volttrgci givcn by tho cliffcront mctale miry bo nrruriyccl in 
tho following ordor of ~nngnituclo :- 
Hg- PI- Cd- Sn- l3i- Au- Ni-Pt.. ' 

Cathodic ovorvoltngo is influcnced lnrgely liy tho jihyfiical 
condition of tho motnl, tho clegroo of harclnons, and provioiw 
troutmcnt, such (LS cluctro-clopsition at clifforoiit curront 
donxities. 

tl'lio pliy.-icrrl nnturo of tho rnotnl nppcnrn to affoct othor 
proportiw which nlipoitr to  b nlliccl tJ ovorvoltnge. Thuw 
Graham found tliirt tho nmount of h clrogon occlodccl by 
plirtirium dolanib on tho tosturo of t i 0  gtrinplo ump~oycci, 
atid on its provio~~n trcirtmunt. Plntiriuin spnngo ntlsorlm 
ton tiinua tlio quniitit.y of gnq which nn oqiinl amount 
of rntrssivo plnti i i i i in ndrorlw. 

Tho o h c t  of thickiiusn on ovcrvoltnpu linq bcun inrcsti- 
gntotl Iy Pring by clcpo.~itirig tilms of niiitol of varying 
thicknunnua 0 1 1  citthotlcr~ of clilfuront inotnb, and fiiicling 
tlio ovurvoltnga of tho cliiplicntu plnto tlius formed. Tnkitig 
niiv 0110 cnw, tiny Intt l  tlolmitctl olcic~t.rolgliclrll$.ilytic~tlly on IL iiickul 
ci,iIiotlo, it w t *  foi int i  tlmt t.Iic orurvoltngo roso with 
inrroauirig thickiiosn of iond uiitil it iiiitxiniiini wnq rc*trohetl. 
This wibs ibssIIInod to  INJ thlbt t11ickiiu:~n 1111 to which tho 
giLq IbIlWrhd Iiy tho oluctrotlu osurtccl nil olluct on tho 
polnriwttiori Vllklbg~. I11 tho enso of Ihtiiiiiin thin clulitli 
of rnotal qqiuors t o  bo approsiinirtely 4 x 10-0 mni. . 

111 this coiiiinction tlio truthor rnirtlo n )iririw of oxprri- 
lnuntr by " npiittoriiig " n motal on to n glwn uloctratlo, by 

placing thc snmo ncnr t,ho anode (of tho snmo niotal IUI 
wns rcquircd on the glws) in im exhausted cathodo ray 
t u b  and pmiing n st,rong clischnrgo. 

Excollcnt dupositn of microscopic thickness woro obtaincd, 
bu t  thoso invnriably pcclctl off tho glnss when cmployrd in 
tho eIcctrolytic veyscl. 

dpplicafion of ocervoltuge.-Of tho numerous instmcos 
whero a prticulnr propr ty  of a motnl may bo attributed 
to its ovcrvoltago may bc ment.ional tho oncct of tho 
nntriro of tho clcctroclo ompluycxl on tho efficicncy of nn 
~lcctrolytic oxidation or reduction proems ; and tho 
pmnibility of ecpnrnting two nictnb in Polutiorw, whoso 
decomposition voltages am nlmost equal, by chnwing 8~ 
cnthodc a mctul which givw to  hyclrngon a dccompwit,ion 
voltugo intermcdiatc bctwccn thnt. of tho two metals to  
bu rcpnrntctl. 

I n  thc CREC of the corrwion of a motnl itat overvoltago 
may bc of importnnco as either : (n) Having a tcndcncy 
to  rctnrd tho d c p i t i o n  of hvdrogon or oxygen on ite 
surfncc, which might cithur aht or provcnt corrosion ; 
(b) 1 % ~  Betting u p  n high h c k  c.m.f., which would cliniinish 
tho offcct of a decomposing currcnt in cacs of corrosion 
duo to clectrolyeis ; (c) by weisting or proventing tho 
colution of n metal. The pnrt played by overvoltago in 
this c a c  is nindo clcnr hy consiclcring tho conclit,ion which 
muht hold in orclcr thnt a metal may d i o l v o  in nn acid 
nncl ovolvo hydrogen. If t,ho overvoltago is Inrgo. no 
bollition of tho nictnl cnn occnr. Thin is appnrcnt with 
nnialgninnted zinc, where, owing to tho high overvoltago 
of tho mercury, no Folution of tho zinc takes plncc, tho 
alloy nssuniing tho ovcrvoltago of tho cxtcrnnl mCt8l. 
Similnrly iron covcrccl with zinc or tin d m  not rust, 
tiinco tho orcr\*oltngo is raked. 

Zinc covered with plntinum & ~ P O ~ V C R  rcndily, sinco the 
overvoltago in lowered. An a mcnns of provcnting corro- 
sion, nnd tlioroforo of raining tho ovcrv.oltago of tho motal 
in quc&ion, i t  is neccsmry to  coat this with either Iced, 
tin, endniium, or zinc, which metah have high ovcrvoltagca. 
Tho rewon for tho oxtcnsivo cmployment of zinc and t in 
f x  this purjioso is theroforo appnrcnt,. 

AN ELESl'ROLYTIC THEORY OF T H E  CORROSION 
OF IRON. 
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DISCUSSIOX. 
Jlr. J. H. SIt.\*ER\!'OOD cxplnincrl, by menn.. of lantern 

sliclcz, tlic ndvantngo of protector bloch i n  wntcr 
tubo ciicln of condciwcrr, ovcry tubo hiiig in clcct.rio 
coiitnct with the tullo plrttw. By this nienrir corrozivo 
trctioii, irlsteitcl of nttncking tho tubcur, trnvellccl to tho 
tulm Idtrtc, nnd h o  on to  tlio protcctor block which, being 
an nlloy uluctroj~witivu to tho mntcriol of which the 
tubes wuru inndo, took tho corrosion instend of tho t u b .  
Tho cod  of upkeop of tho t u b  protector w w  about 2d. 
p r  indicatotl hono powor jar  annum. In  tho cwo of 
n stcnmcr plying botwcun St, John's, Halifax, and 
3lanchcb-ter, thu ownem wore. ro-tubing tho condennor, 
top hnlf on0 yenr, and tho I~ottom hnlf tho following joar, 
thoro boing E O ~ O  800 t u b s  in coch half. and fivc t o  s i r  
t u b s  rorrotliiig each joiirnoy. A protcctiro systom had 
h c n  iiistnlled for n h u t  two ycars. and FO fnr ho had not 
henrcl thnt n singlo tubo hail failod. Anothur protcctivo 
systoin, working on tho Hivcr nlcmoy, gtrvo R Faring of 
sboiit 03 Iior cent. of tho t u h .  Corrosion took plnco 
ohiully on rtcnnicrs plying on ortiiirrv wntcr, or in tho CRFO 
of siirfiico contlnnpom in uicctriAtp workn or ot~icm 
wliicli wuru wing urtunry watcr, but wnio CIWUS wcro 
difficult to  usplsiii. Tho Ftetrmurs " St~rnt.lunoro " nnd 

Miwrvn," ]!lying on tho Clydo, practically performod 
thc snmc rlutiw, S O  tliiit irpliiiruntlv tho conditions woro 
slniiinr. 111 tho rwo of tho '1 Strnthnioro," nftur gI10 had 
Iicoii i n  rorvicc for six ~iioiithr, hnlf n dozen tiilies fnilod, 
iri icl  t huii tho roat followctl vury qiiickly, SO n protoctivo 
s p t w i  \sits n~iplicd, mid n certnin IblllOlll l t  of corrosion 
wrs nrrostod. Nono of tho " Minurvn's I' tri1ic.s frrilod, 
triiti in order to  twcortnin tho r(won nhout 40 tllbOH wOr0 
borrowud from tho Minurw I '  and placed in the 




