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; ciation Committee, construcled a number of standard
; “ ohms,” of differcnt alloys, and marked upon them
the temperatures at which they were correet, but, afier
the lapse of twenty years, it appears that the resistinces
of these standards have somewhat changed, and they
are not all consistent with one anothsr. In addition
to this, it has been fonnd thut the orizinal determina-
tion of the wbsolute unit is considerably in error, and
the International Committee have recommended that
that the standard ohm should be the resistance of a
column of pure mercury, one square willimetre in sec
B tion, and of a L nath to be determined in accordance
7 with the electro-magnetic privciples above referred to.
This length wi'l be between 104 and 105 centimetres.

Doxes containing sets of resistance coils ate con-
structed, and by means of such resistancy hoxes, as
they are called, any desired resistance can be intro-
' dueed into a circuit. These coils are made to represent
. multiples (or fractions) of an ohm, and are generally
arranged on the same principle as a set of weights.
Thue, it is usual to construct resistance boxes cipable
of furnishing any multiple of an chm, from 1 chm to
10,000 ohms. Such boxes usually contain sixteen coils,
which, expressed in ohms, are as follows :—1, 2, 2, 5,
10, 10, 20, 50, 100, 100, 200, 500, 1,000, 1,000,
2,000, 5,000. Tt will be seen that, from this set, any
number of ohmg, from 1 to 10,000, can bs obtained.
The coils are so connected that any coil can be intro-
duced into the circuit by removing a brass plug.

If one end of the wire is connected to the positive
terminal of a battery and meintained at potential v
while the other end is connected to the negative ter-
minal and also to the earth, and so kept at potential
z10, the potential of the wire will diminish uniformily
from one end of the wire to the other as the current
flows along it ; that is to say, there will bs the same
fall of potential between any two points on the wire,
the risistance between which is the sance.  In order to
raise the wire to this potential the surfice of the wire
must receive from the battery a statical charge corres-
rondingat every point to the pctintial to which it 1s
raised. Inthe casc of a submarine cabls we have a
copper conductor surrounded by an insulator, and this
azain surrounded by iron cheathng, or by sea water.
Such an arangement posses<es all the chatacteri-ties of
a cordenser, and possesses a very great capacily. Henee,
a lage quantity f electriciry must be provid d by the
- || battery 1 order to chuige the swifice of the wire b:fore
a “steady current” can be maintsined in tho cirevit.
This behwiour of the cable, (ressembling that of a
Leyden jar) limits the “speed of signalling,” which can
bo obtaued through lo'g sub-matine cablis. The
charge taken up by the cubie when employed in trans-
mitt:ng a current with its far enl to carth 1s oue haif
that which would enter the cable if the romcts end
wire insulated and the whule cible raised to the s me
potential, V, as the end formerty connected with the
battery. The reason of this is that when one end of the
cable is “put to enrth”’ the average jouuntisl to wh:ch
the cable is raised is only § V.

There are great many ditf rent method of measuring
the 1esistance of the wie.  Forexample, the wire may
be intruduced into a battery eircuit alung with a galva-
nometer, and the deflection of the galvanometer, which
meagures the strength of the cuirent, nuticel: The wire
may then be 1emoved, and replacud by resistane: coils
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until the galvanometer shews the same deflection. Th
resistance of the coils will then be equal to that 0
wire, provided that the battery has experience
change. "
But, both the electromotive force, and the resistane'
of a tattery, are liable to undergo considerable chang,(i
when ths current flowing through the battery is alt¢®;
even fur a short time.  Hence it is desirable th®
comparis n of the wire and coils should be made ¥ 3
current flowing through both at the same instant, *
not by two observations made in succession. The >
arrangement for this purpose,is known as w
stone’s Biidge.” The method depends upon the
that the potential diminishes uniformly per
resistance along a wire in which a current is ﬁoVY“’g'k,
Suppose two canals to be cut from a mountatl _ ¢
to the sen, and, for the sake of illustration, we th"
suppose one canal to be long and winding, 885 L4
other short and straight. Since the difference 0 le 0
between the extremities is the same, it follows thad &g
slope of the first canal will be gentle, and that O "
other steep ; for simplicity, suppose that the 810980,,
each is the same throughout its whole length. N
let a cross canal be cut, so as to join one point 0% Ty
canal, and one point on the other. There will bei,
flow of water in this canal, unless it is horizoﬂt,’]'t,-
which case the water in the cross canal will remi® "t
tiovary. The condition that the cross canal M?
‘horizontal is that the points selected on the twO0 )
may be distant from the top of each canal, by the A;,llﬂ
fraction of the length of the canal, since the Jeve!
uniformly along each canal. Thus, if the point 8 o’
on the long canal is one third the way down, the ¥oyy
cn the short canal must be also one third the 39
down. The existence or non-existence of a cﬂf_"e. ni’
the ctoss canal will determine whether this condit*’
fulfill:d or not. , iﬂ‘d
Now suppose two conductors, a and b, to be 1%
end to end, so as to form one conductor, an letw,
extremities of this conductor be connected with the ¢
mipals of & battery. Suppose two other condu¢¥"ips
and d, to be similarly connected together an® .o pr
Latt-ry, so that the battery current divides i€ 4
tween the two compound conductors a=+b 8D ic"d
Now let the terminals of the galvanometer be con? b é
with points of junction of @ with b and of ¢ wit oo
Then no current will flow in this conductor,
only when, these points of junction are ab the ulli'
potential.  Dut the potential falls uniformly Persitiﬂ.
of resistance along each conductor, from the P7"yp
pule to the negative pole of the battery. Hencez,goﬂ'
condition that the points thould be at the eam® Pf i
tial, is analagous to the condition that the end? sf |
cross canal may be at the samo level, and it
expressed, thus :— o0
Resistavee of @ :  Resistance of b : 2 Reeist'“:’“m,elv
¢: Rosistance of d. Hence, denoting these rest® uﬂy
by P, Q, R, and S respectively, if there is B0 ¢
in the galvanometer, we know that :

P:Q:R:S
if a, b, and ¢ consist of coils of known resista”":'no”‘
resistance of ¢ being changed until there is B0
in the galvanometer, then P, Q, and R are kno o;n L

the unknown resistance, S, of the conductor i
found fiom ths above proportion. (ZTo be Co"




