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MEASUREMENT OF THE CURRENT STRENGTH 51

apparatus is so arranged that the resistance, the voltameter,
and the electrolytic cell follow each other in the order
named in the primary current circuit.

The Silver Voltameter.—Since it is not possible for any
complications to occur in the deposition of silver from a
solution of silver nitrate, the results obtained by use of
this apparatus are -
extremely accurate.
It is customary to
use a platinum cru-
cible or basin as ka-
thode, and a silver
rod as anode. It is
advisable to envelop
the latter in a small
piece of linen,! in
order to prevent any
small particles of
silver from falling
into the crucible or
basin. A neutral
concentrated solu-
tion of silver nitrate
is used as the electro-
lyte.

Fig. 2 is an illus-
tration of the appa-
ratus ready for use.
Since silver shows a
tendency, when strong currents are employed, to separate in
single crystals, it is necessary when such currents have to
be measured to use larger electrode surfaces, or to allow
the current to pass through the voltameter for a very short
time only.

' Care must be taken to employ linen quite free from organic or
inorganie chemicals. Instances have oceurred inwhich great trouble
has been caused by the chemicals contained in the materials used
for enveloping anodes. Cf. Zeits. f. Elekirochem. 4, 164,

Fig. 2.—Bilver Voltameter.
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58 MEASURING AND REGULATING THE CURRENT

placed near to one of its ends, or a force acting towards the
periphery upon a piece of similar iron placed eccentrically
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within it. These instruments are calibrated empirically.
They are sufficiently sensitive for ordinary work, but the
divisions of the scale are usually very close together at the
lower part of the scale,
so that accurate read-
ing for weak currents
is rendered somewhat
difficult. The spring
galvanometer designed
by Kohlrausch (fig. 8)
is of the type first
described.

The current pass-
ing through a vertical
solenoid causes it to
draw within it a small
cylinder of soft sheet
iron suspended from
. a spiral spring. A
Fre. 10.—Ammeter. pointer is attached to
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62 MEASURING AND REGULATING THE CURRENT

measure of the E.M.F., and that the scale of the galvano-
meter may be marked in volts. The torsion galvanometer
illustrated in fig. 7 (see p. 56) is especially adapted for
using in this way when inserted in a shunt circuit, with a
suitable resistance coil in front of it. The internal resist-
ance of the galvanometer is = 1 ohm, and the resistance
box attached to this instrument contains resistances of
9, 99, and 999 ohms. The total resistance of the shunt
circuit may thus be made equal to 1 ohm, 10, 100, or 1,000
ohms at will. If a deviation of the needle of 1° indicates
a current of ‘001 ampére, it follows, from Ohm’s law, that
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Fia. 14.——Valtrﬁe er. F1a. 15 —Volimeter.

with the galvanometer alone in the shunt circuit, the
E.M.F. represented by the deviation is ‘001 x 1:0 = -001
volt. If the resistance coils equal to 99 and 999 ohms be
successively introduced into the shunt ecircuit, the total
resistances will be raised to 100 and 1000 ohms, and 1°
deviation will now equal ‘001 x 100 = ‘10 volt or
‘001 x 1000 = 10 volt, according to the resistance used.
It is therefore possible, with the aid of the three resistance
coils named, to measure E.M.F.s lying between ‘001 and
17 volts by means of the torsion galvanometer. The
galvanometer is connected with the wires of the shunt







































REDUCING THE CURRENT STRENGTH b

coils of wire are employed with all forms of current
producer, they are extremely convenient in use, and
they enable one to obtain the desired current strength
within extremely narrow limits. In order to reduce the
current from any source of electrical energy to the desired
strength, one might stretch out alength of wire made from
one of these poorly conducting alloys, and by means of a
sliding contact take the current from any desired point

Fic. 22.—Resistance Box with Plug Contacts.

upon it. Such a simple arrangement is in most cases, how-
ever, not sufficient.

The customary form is shown in fig. 22. The insulated
wire 18 wound into rolls or coils, the ends of these are
soldered to brass connections arranged in order upon a
wooden or slate base, and the well-insulated coils are
enclosed in a box having this base as its cover. The brass
pleces that represent the terminals of the coils are so
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