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platinum was electro-negative to cold platinum in liquids of acid reaction,
and positive to it in alkaline ones, provided in all cases chemical action was
completely or sufficiently excluded. In the present experiments I have
endeavoured to ascertain what electrical changes are produced in cases
where chemical action more freely occurs, and I have therefore employed
not platinum plates, but plates composed of a metal (copper) which is more
easily corroded.

To effect the object I had in view, I used the apparatus shown in see-
tion in fig. 1, and in perspective, with its wooden support, in fig. 2.

Fip. 1.

A and B, fig. 1, are two open thin glass dishes, 64 inches diameter,
and 1} inch deep, with open necks. The dishes are joined together, water-
tight, by a bent glass tube, C, about 1 inch in diameter; and the whole
arrangement is securely fixed upon a wooden frame or stand, so that it
may be at once placed in an exactly horizontal position, or inverted to pour
out its contents. I and E are two dishes of sheet copper of moderate
thickness, made from contignous portions of a sheet of metal to ensure
electrical homogeneity in the experiments, Wires of similar metals are
attached to the dishes for the purpose of connexion with a galvanometer,
A galvanometer, containing about 180 turns of moderately fine copper
wire, 18 sufficiently sensitive for the experiments. The outside of the metal
dishes must be made perfectly clean and bright immediately before each
experiment.

In using the apparatus it is first set exactly horizontal, and a known and
measured volume of the clear liquid to be examined, at the temperature of
the atmosphere and sufficient to fill it to the line F F, is poured in; the
metal dishes are then steadily placed in the glass vessels and connected with
the galvanometer, taking care that no air-bubbles remain beneath them.
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stronger ; whilst in five of the experiments the copper in the stronger
liquid was temporarily and permanently positive to that in the weaker,
Increase of strength of the liquid therefore made the copper positive in five
cases out of six.

In the fourth experiment with hydrochloric acid with difference of tem-
perature, and in the second one with difference of strength, the mixture in
each case consisting of 1 volume of acid diluted to 40 volumes with water,
an increase of temperature from 16° to about 98° C. produced a deflection
of the value -2854, whilst an increase of strength to 1 volume in 26-6G6
gave a deflection in the same direction of the value *3479. An increase
of temperature of about 82° C. was not quite equal in electrical effect to
an inerease of 50 per cent. in the number of molecules of the acid which
touched the plates.

In the third experiment with chloric acid with difference of temperature,
and in the single one made with difference of strength, the mixture in each
mstance consisting of 1 volume of the aeid diluted to 80 volumes with water,
an increase of temperature of about 82° C. produced an electrical effect of
*0040 ; whilst an increase of 100 per cent, in the number of molecules of
the acid which touched the plates produced an oppasite electrical effect of
*0036.

In the third experiment with sulphuric acid with difference of tempera-
ture, and in the single one made with difference of strength, each being with
a mixture of 1 measure of acid in 80 of water, an increase of temperature
of about 82° C. caused an electrical effect of ‘0418, and an increase of 100
per cent. in the number of molecules of acid which touched the plates
- eaused an opposite electrieal effect of <0467.

A liguid thermo-electrie battery.

Acting upon the general results thus obtained in this subject, I con-
 structed & liquid thermo-electric battery consisting of twelve glass tubes,

Fig. 8.

% of an inch in diameter and 10 inches long, closed at one end (and con-
taning a platinum wire hermetically sealed in that end), and bent to the
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one kind of liquid, either acid or alkaline, is employed. The electrodes in
this arrangement must be disposed in the order represented by the figure.

Influence of Friction,

To ascertain if the friction of one of the electrodes against the liquid
had similar effects to those produced by the direct application of heat, I
employed the apparatus shown in fig. 10. The sketch does not require

explanation.

Experiment 1.—By immersing two stout copper wires vertically in an
acidulated solution of cupric sulphate and rotating one of them at a speed
of about 5000 revolutions per minute, the rotating wire became electro-
positive.

Ezxperiment 2.—With a saturated solution of borax, the rotating wire
was positive.

Ezxperiment 3.—With a solution of cyanide of potassium, the rotating
wire was negative.

Ezxperiment 4,—With stout platinum wires in an acidulated solution of
cupric sulphate, the rotating wire became negative.

Ezperiment 5.—With platinum wires in a solution composed of 200
- grains of carbonate of potassium in 40 ounces of distilled water, the rota-
ting wire was faintly positive, and similarly in a very dilute solution.

Experiment 6.—With two platinum disks one above the other in a
strong solution of carbonate of potassium, revolving the upper disk at a
speed of about 5000 revolutions per minute made it electro-positive.

Ezperiment 7.—With an acidulated solution of cupric sulphate, the
revolving disk became feebly negative,

On comparing these results with those obtained by unequal temperature,
we find that the directions of the currents in the two classes of cases were
reverse with copper in solutions of acidulated cupric sulphate and cyanide
of pf}taasium, and similar in a solution of borax; and with platinum in
solutions of acidulated cupric sulphate or carbonate of potassium the in-












