
'114% 1884.]

NCYrES ON ELECTpiCrr AND MAGNETISM.
BY PROF. W. (GARNETT.

'usnig(fontinued frorn page 148.>

O snuin a current tbrough the bars froin antimonyobiut, the junction will bo heated, and the air
eRad;on sending the current in the opposite direc-tion), the junction will be cooleci, and the air contract.

If a ery 8trong current be employed, the Peltier efftWili be coniceaîed by the heating of the metals, on ac-Cont of the resistaînce they offer to the passage of the
llret t may a'so be shown by means of the Pel-tier crý,which consists of a bar cf bismuth and a barof ant iMony made te cross one another. and soldered attheir, Point of contact. One end cf the bismuth bar

and One end of the antimony bar are connected te aRalvanoulete while the other ends are conne-cted with
battery. Whou the current flows the junction be-

Ci 18 heated or cooled according, te the direction of
the currexit, and an electromotive force is set up in the
84lanotneter circuit, producing, a current which con-titnues alter the battery lia been removed.

bi If a circuit be formed Lv soldering together a bar cf
snuhand a bar of antimeny, and one of the june-

ar"tn8 be hea.ted, the current will flow from bismuth tet '111 across the hot junction, and frein auti-nony
Wi8111w h across the cold j unctieni. The bot junction

bu1t bert by be cooled, and the cold jurîction heated,th ore beat will be abstracted frein the hot junction
ftha il be supplied te the cold junction, and the dif-

Ce10 will previde the energy which enables the cur-
lt o flewV in opposition te the rssac ftecrc1it' aâ1will appear as heat diffused threugh the mass
?fte rnetaîq The source of the energy cf the current
'11 thi8 case readily recegnized in the Peltier effeet.

P~inth cae of a pair cf inetals in which the bot
i'on iS at ti e neut rai temperature, ne Peltier effect

th her Ocu, 80 that ne heat can be supplied f romn
JeeoPe. cion. At the celd junction heat may bc

expiao. Hince the P~eltier etfect is insuffiient teW 111 the siurce of the energy cf the current. Sir
~ b Ieoû#npinted eut that in tbis case heat mustrloet -b d by the current from, one or beth of the

th. s* Taking the case cf a copper-iren circuit, with
41Juriction at the neutral temperature, auj1 the otherQw St ir Wm. Thomsen shewed that heat must be
ironbe when electricity passes from bot te cold in
or b0ytlh else whnit~ flows frein cold te hot in cepper,

oh f' these effects may take place. H1e afterwards
@hlwe "-Petimenta1ly that both thAse effects du take

01 o i that a current fiôwîng frein hot te cold in~ ~ theiron, whule a current fiowing frein cold te
oit pt or ceels the copper. If the direction of the
.. be reversed, the metals will be heated, the

of thk and Ceeling being preportional te the strength
1 4~ îe( LtîîrGnt This effeet is called the Thomnson effect.

j thet mo effect is zero. It is the reason why
thA led as the zero cf therme-electric power.80d rn0 lêctric pile is generally constructed byb îItthg oether a. nuinber of bars cf atmn n

OCclr at inucli a manner that*the alternate j unctions
expoae OPP-S.ite faces cf the pile. When the faces arefuredt dîfforent, temperatures, the electromotive

2hOf the sever'al couples are added together.
aite hoC18lam 0 l thermo-electric battery consists ofIo 6 Stp of tin plate (charcoal iron tinned> andiIeshaped masses of an alloy cf antiîneny and
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zinc. Tliese are united so that the alternate junctions
appear on the inside and outside of a ring, and several
ringc,, so formed are built into a cylinder. The interior
junctions are heated by a gas fiame or charcoal fire,
while the alternate (exterior>*junctions, are exposed to
the coolingy action of the air.

Galvani?'s discovery in 1790 of the efièct of the con-
tact of dissimilar metaig in producing contractions of a
frog's leg wus followed in 1800 hy the construction by
Volt a of the Voltaic pile.

The Voltaic pile coflsi8tpd of a series of diiks of
copper, zinc, and fi nnel, which werp, pîaced on above
t.h other se as te forin a pile. The fiannel dirks wêere
moistened with a zinc disk at the bettoin the order in
whicb the plates were arrange d was zinc, flannel, cop-
per, zinc, flannel, &o., the saine order beig, Inaibtained
throughout. and the pile t,ýrwinating with a cepper
plat(b. To prevent the liquid running between the
copper and zinc plqtes thý,y were soldered tog-ther
where they were in contact. On connecting the zinc
and copper terminais of the pile a current fiawed from,
the copper to the zinc terminal through the were.

The " crown of cups " of Volta and the earlv batte-
ries of Wollaston and others consisted of plates of two
dissimilar metal, (generally copper and zinc) piaced in
vesels, or celse, containing dilute acid or solution of
saît, and connected alternately so that the copper of
one ceil wvas connected with the zinc of the next, and
ao on. On connecting the final copper and zinc plates
by a wire a current fiowed round the circuit as in the
Voltaic pile. In Wallaston's battery the copper and
zinc plates were irnmersed in celle containing dilutc
sulphuric acid.

ln 1830 Sturgeon introduced the improvement of
arnalgamating the zinc plates, thus preventing 1'Iccal
action " and preserving the zinc froin the action of the
acid, except when the current is fiowing in the circuit.
This improvement; obviated the necessity of lifting the
plates out of the acid when the battery is flot in use.

The followers of Volta maintained that the electric
current in the Voltaic ceIl wus due entirely te differ-
ences of petential produced at the three places of con-
tact of the metals with the acid, and with each other.
They held that although in the case of three metals in
contact at the saine temperature the dilference of pot-
ential between the metuls at the three points of contacl
balance one another se that there is ne resultant elea-
tro motive force round the circuit, yet this is not the
case when eue of the metals is replaced by a liquid
which can act chemically upon one or both of the
renlaining metals. Thus, suppesing the potentials of
zinc anti of copper to be both lower than that of slil
phuric acid when the metals are in contact with the
acid, anci in electrical equilibrium, and the pot?-ntial
of zinc to be higlier than that of capper when 'the
metals are in equihibrium, the supporters of the Vol-
taie or contact theory maintained that the difference of
potntial between the sulphuric acid and the zinc ne-
cessary for equilibrium, was greatet than the sui of
the differences of potential between the acid and the
copper, and between the copper and the zinc, the dif-
férence being the resaîtant electro-motive force which
urges electricity froin the zinc thro igh the acid to the
cepper and back to the zinc through the metallie
junction, when the three subtances are cennected as
in the Voltaic cel.-(To be continued.)


