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Cavendish employed a Leycleu jar for his source cf

electricity, and measured the resistance cf the conluc.
tor simply by sending the charge of the jar through

the conductor and hie own body, and estimating the

intensity cf the shock ; bis resuits, s0 far as they apply

to solutions cf saîts, were Dot improve<1 upon until

Kohlrausch teck up the matter ini 1857. Cavendish

appeare te have understood the theory of divided cir-

cuits and practically te have arrived at Ohni's law,

though lie diti net tormerly enuroiate the Iaw.
The relation between the electro-motive force in a

circuit and the current produced by it je expressed
by Ohm's law. As ordinariiy enunciated thie law je as

feflows:
The current in any conductor is equal te the

electro-motive force bel ween it8 extremities divided by
it8g resistance.

iFreni this it follows that the current in any simple
circuit je equal te the whüle E.M.F. around the circuit
divided by the whole resistance of the circuit.

Ohm's law may be couverted jute the following
statemente

The resistance of a conductor is equal te the electro-

Motive force betiveen ils extreinities divided by the cur-

rent produced in it.
As ne method by which resistance je te be measured

bas yet been explaine&l, it may appear at first sight,
that Ohm's law simply gives a defluition of the measure
of resietance, snd this le ail that je forrnally stated, but,
like Newton'e lawvs of motion, there ie more implied in

the law than appears on the surface. The fact that
resistance je ail attribute which may be assigned te a

conductor without qualification as regards the eurrent
fiowing in it, implies that the resistauce cf a conductor
je constant se long as its temperature, mechanical con-

dition, etc., romain unchanged. Hience, in the samne

conductor the current will be proportional. te the

electro-niitive force betweeu its extremities. ilence,
if the E.M.F, be doubled, the current aIse will be

doubled, and se on, aud this je the law implied in the
statement.

The cleareet conception cf the meaning of Ohm's law,
may perhape be gained by considering what le implied
in ite dernal. Thus, if we deny that the current is

proportienal te th@ electro-motive force, we may hold

that if the E.M.F. je increased, the current will ha in-

creased in a higher or in a lower ratio. Both these
viewvs have been maintained. Accordingy te the firet

hypothesis, the resistance cf a conducter will dirninish.
as the current in it je increased, as though the increased
E.M.F. partially broke dewn the reeusting power cf

the cenductor. According te the second hypotheeis,
the resistance will increase with the increase of the

curront. Ncw the measurement of the resistance of a

conducter is an eperatien which can be carried to a

higher degrree cf accuracy than any other physical

measurement, except, perhaps, the measurement of

mass by weighing. Thus, the equality of the resis-

tances cf twc wvires can be asceitained te withiu oe

part in a million. Lt je, therefere, possible te apply

very severe tests te Ohm'e law, but the law helds good

under the meet severe teste which hiave yet been ap-

plied.
When a current fiows along a wire and can. only

enter or leave the ire by the euds, there will be the

samne current acreas every section cf the wire. If the

wire be of the saine material throughout ani of uniforliu

bhickness, there is no reason why the potenti.il shý,uld
fali more rapiffly in one part of the wire than in

Bnother. Thuw, there will be a steady fali of potntial
at a uniform. rate, frorn the ends at which the current

enter3 to that at which it leaves the wire. H mce, the

diffarence of pot.,ntial bel ween any tw>) points in the

wvire is proportional to the distance between the pq)intî.

But the current in every portion of the wire is the

saine; hence, for any length of the wire, the diff -rence
of potential between its extremities is proportienal te

its resistance, and therefore the resistance of any pot,
tion of the wire ie prûportional to its length.

If the resisttnces of a round wire and a ribbon of the

samne material and having the samne sectional area, be

compared, they wiil be found to be the saine, lengtb
for length. But if the sectional area be the saine, the

surface of the flat ribbon will be very much gcreater

than that of the round wire. Hence, it follows, that

the resistance of a wire depends on its sectioni1 area

and not on its surface, and the conduction of electricitY

le a phenornenon which takes place uniformly through-

out the substance of a conductor and not on its surface-

Lt follows, therefore, that two wires of the samne 1 engthy

inaterial and section, placed si-e by side and haviflg
both their extramibies joined, wvill be electrically equiv-

aient to a single wire of double the sectional area O
either, and se on. But if a given eiectro-m'jtive fo<J
act between their extremities, the two wires will carrY
twice the current that either wire would carry, and 90

on if there are more than two wires. ilence, the rS-

sistance of the comnpound conductor will be inveroelY
proportional te the nuniber of wires. Lt followi, there-

fore, that the resistance of a single wire of given iengith

and material will be inversely proportionat. te ite seO'
tional area. ilence:

The resistance of a conductor of uniform gection ig

directly proportional. te its length, and inversely Pro-
poitional to its sectional area.

Thusg, if two wires are taken, one, say, 100 time 5

long as the other, and of 100 times the eectional are",
the resistances of these wirea will be the samne whet
ever be the strength of the currents fiewing tlirough

theni, if Ohm's law je true, but not otherwige. The 8«-
periment has been tried by Prof. (3hrystal in tho

Cavendish laboratory (with slight necessary modifice
tiens due te the heating of the fine wire), the vVir85

being balanced a<'ainet one another, and very stroi4b
and cornparatively feeble currents being sent tri9

the wires3 in rapid succession, when it wae oul
that precisely the sanie adjustment produced a balauce

both for the etrong and feeble currents, thougth tii6

curreuts in the fine wire wero such as te raise the W1"

te a red heat. This experiment, therefore, proved the

truth of Ohm's law to a very high order of approliD10e
tien. The method of cemparing resistances will fütlIo
the subject of a future lecture.

When a number of conductors are connected 50 thte

the samne current fiowe through each in succession, he
are said te be arranged in 8eries, and the re8istaflc6

the compound conductor is the suni of the resstall"c
of its constituents. cnetdtS

When a number of conductors are so onctdts

the current divides itself between the conductors, part

fiowing through one snd part through another, the'

are said to be arranged in multiple are, and the O


