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ciation C)ninitftep, constucleri a nuinber of stand.ird
ohms. aiffler lit ailuys, ami mnaî'ked n pan ttein,

the temipeîatures at wvincIî lhey were corr et, but, after
the lapse of' twcnt y yearF, it apjtears tit the re-,îstflc -a
of these standards have sumiewhat changed, andti te
81rfe Dot -"Il consistent witiî one anoth'ý,r. In addition
ta this, it has heen folund th:t the original detlermiLa-
tion of the ý,hsolute uiiit is cousidorabiy in error, and

the Initfrnational Con-îuittce bave recomimentled thiat

that 'he standard ohmi Fhofld be the resi,trice of a

coliun of pure miercury, ont, square ruillirnetre in scc

tian, and of a It ngth to 'ho dlcti i mined in accordaiice
with the electro-moýgnetie principles abave ref,-rr ci to.
Thuis hength wvi'l bc betwten 104 anti 105 ce'ntimetres.

Boxes contaiDnng sets of reoitauce, cods aie con-
structed, aud by incans of such iresistaic,3 boxes, as
they aie callcd, any desired resistance can ho iro-

duced into a circuit. These couls are macle ta represent
multiples (or fractions) of an ohnm, and aie generaiiy
arranryed an the samoe principle as a set of wveiglits.
Thus, it is usual to construct rcsid-ance boxes c ipablie
of furuiishing any multiple of ai ohmi, from 1 ohmn to

10,000 ohms. Such hoxcs usually cuîitain ,ixtee-n coils,
-ývhi;ch, exi)ressed in ohmns, are as fo)1lowýz :-1, 2, 2, 5,
10, 10, 20, 50, 100, 100, 200, 50)0, 1,000, 1,000,
2,000, 5,000. It wiil ho ,.een 1fli;t, f romn this set, any

number of ohms, from i to 10,000, can hu) ohtainc.d.
The couls are so connectcd that any coul can ho, intra-
duced into the circuit by remioving a hrass plu-.

If one end of th8 wvire is coninecte t to the positive
terminal of a hattery and niintainped at p, tential V
wiie the othiur end is coDnEcted to tho nega.,tive t'er-

minai and also to the eaith, andl s0 kept at potential
z"r'o, the potential of the wîre- wiil diminishi uniforndly
firn one end of the wire to the other as the curr( nt
flows aiong it ;that is ta siy, there wiFI ho, thp camne

fl'al of 1 'atential bc tween any two points on the wire,
the ri sistatice betwveen w'hich is the san:e. la aider ta
raise the %vire to this potential the surfiee of the wvire
must rcceive from the battery a st itical charge camuts-

'ondLitgnt every l'oint ta the p( t:.ntil ta which it is
raised. Ia the case of a submnarine caldeI, we have a.
copper canductor burrounded 1ly an insuiotor, and ibis
again surroundrd Ly iran sheath-n,, or by soi water.
Such anl aingenie-nt po,ýses1_es ail the cliaiact eii- tics of
a cordunser, and possesses a v( ry g1reat capaclily. Herne',
a lai ge quantity c f electrit it y mus1it ho prvîd. il by ith,,
batte'y in ai dur ta chai ge the suî ifce of the %virebrfoie
a "4steadv cuirent" can be, rnaintained in Ili, cii ci'it.
This behi t' iour of thof cahe',, (rcss(,niblin,, that of a
L yden jai) limita the "ý4pctd aofiuah , wimich can
ho obtiiiiued thirouh la't slibh-mainie cabl' s. 'ihe
chaige taken up by flic cab:e wlien cmployecl in trans-
n!itng)c a current %v'iti its far un 1 ta (-ax'h is one im.îf
that Nh:ch would enter thc cable if tho r( mu(ta eaci
avine inistlaied aLd diue hoetcble raisuci ta thie s mie

potentuai. V, as the entcl luitîury cornecti d wiî h the
battemy. The îenof' ihiis is thîat avhen one end of thît
cable ma 1rut ta enth' ille average ottniLl ta wh.ch
the (able is maise d is only j~ V.

Ti re tire great miaiiy diii rent mnethadl af rneasiiring,
the esistancd of' the wiîe. Fur exaniple, i he wvi'te m1 'y
ho illtrodcîced into a hatte-ry ciicuit ulon, %vith a gai vîL

naînotem, and tht, cluflectian of' the galvanuîî'ut'r, W111( Il
nicaïsureb the btrü'îgt 1 ut' ther cuirent, nrtîceil: 'l lie w1re
nîay tiien ho ienioved, aLd n-placet 1 by resistane-ý coils

until the golvanometer shews the samne deflectionl.
resiance of the (oiis avili then ho equal ta that Of îb*o
avire, piovided that the battory bas experienced
change.

Bu1t, bathi the electromotive force, and the resigt911n0
of a tattery, are liable ta undergo considerahie ch131go
when th. tcurrtUt flowing- through the battery is aitew

evt-n for aI Ehoi t timo. Hence it is desirabie thet
coniparis- -rn ofithe avire and caiis should ho madel'
current fl,-wing throiigh bath at the saine instant, 01

not Ly tavo obsarvations made in succession.Th
ar'rangemient for this purpose, is known as
stoîîe's Buige." The nxethod depends upon the

that the potential. diminishes uniformly per
resistance aling a wire in which a current is flow1Dig

Suppose two canais ta ho eut from a mouintaifl la
ta the seui, and, for the sake of illustration, We V

snpl'oý;e eue canal to ho long and windiDeg, a111th
ofluer short and straight. Since the difference Of leq1

hctween the extremities is the sanie, it follows that tb

siape cf the first canal avilI ho gentie, and that Oftb

ather steep ; for simplicity, suppose that the SOo0

each is the samle throughaout its whole length. of
let a cross canal ho eut, so as ta jain one point 0o '
canal, and ana peint on the other. There Will bo-
flî)w of avater in this canal, unless it is hoirizoDî&i"Ot
wvhich case the water in the cross canal will renlilo 5bo
tionary. The condition that the cross canal Ii3S:1

.hor'izountal is that the points selected on the twO os

nîay ho distant from the top of oach canal, by the, fti'l
fraction cf t -he length of the canal, since the eOec
uniforîiy alun- each canal. Thus, if the point se i8
on the lorig canal is one third the way down, tb6
cn the short canal must ho also one thurd the~ t
(luwn. Tite existence or non-existence of a oruaie p
the cross canal will determine whether this 00flditiol,
f ulfii'd or not.

Yow suppose two conductors, a and b, ta be 3 do
end to end, s0 as ta formn one canductor, and let

extremities cf this conductor be connected witthe d
miinais of a hattery. Suppose two other condu0 t
and d, ta hc Eimilarly cunnected together aud
trait:ry, sa that the battery current dividesite .
tween the two compound conductors a--b and

iNow let the terminais of the gralvanometer be ab3!
with l'oints of junction of a with b and of c lâi
Then no current will flow in this conductor, &00~~I
only when, these points of junction are at th o

potential. But the potential fails uniformnly Pet
of î-tsistance aiong each conductor, from, the PO'

pulc ta the negative pale of the hattery. lenCe 0'
condition that the points u.hould ho at the saine ut$

tiai, is analagaus ta the condition that the end;3 O

cro-s canal may be at the saino level, and it n&
ex 1tressed, thus:-.an

IResi:stauce of a : Resistance of b Re8S .toSff

c :R',sisIanco of d. Hence, denoting these rE8ssD
hy P, Q, R, and 8 respectiveiy, if tiere is nIo

in the galvanouteter, ave know that

P Q ::R : S.
if a, b, and c crunsist of coils of known resis eo~

reusistamuceoaf c heing changed until there is 110~
in the galvanoineter, thon P, Q, and R arekfO»
the unknown resistance, S, of the canductor d îeL

fotund fi uni thc above proportion. (To be C
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