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The first experiments respecting the subject which I mean at present to explain,
were made by me last winter, while lecturing on electricity, galvanism, and mag-
netism, in the University. It seemed demonstrated by these experiments that
the magnetic needle moved from its position by the galvanic apparatus, but
that the galvanic circle must be complete, and not open, which last method
was tried in vain some years ago by very celebrated philosophers. But as these
experiments were made with a feeble apparatus, and were not, therefore, suffi-
ciently conclusive, considering the importance of the subject, I associated myself
with my friend Esmarck to repeat and extend them by means of a very pow-
erful galvanic battery, provided by us in common. Mr. Wleugel, a Knight of
the Order of Danneborg, and the the head of the Pilots, was present at, and
assisted in, the experiments. There were present likewise Mr. Hauch, a man
very skilled in Natural Sciences, Mr. Reinhardt, Professor of Natural History,
Mr. Jacobsen, Professor of Medicine, and that very skilful chemist, Mr. Zeisr,
Doctor of Philosophy. I had often made experiments by myself; but every fact
which I had observed was repeated in the presence of these gentlemen.

The galvanic apparatus which we employed consists of 20 copper troughs, the
length and height of which was 12 inches but the breadth scarcely exceeded 2 1

2
inches. Every trough is supplied with two plates of copper, so bent that they
could carry a copper rod, which supports zinc plate in the water of the next
trough. The water of the troughs contained 1

60 th of its weight of sulphuric acid,
and an equal quantity of nitric acid. The portion of each zinc plate sunk in the
water is a square whose side is about 10 inches in length. A smaller apparatus
will answer provided it be strong enough to heat a metallic wire red hot.

The opposite ends of the galvanic battery were joined by a metallic wire, which
for shortness sake, we shall call the uniting conductor, or the uniting wire. To
the effect which takes place in this conductor and in the surrounding space, we
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shall give the name of the conflict of electricity.

Let the straight part of this wire be placed horizontally above the magnetic
needle, properly suspended, and parallel to it. If necessary, the uniting wire is
bent so as to assume a proper position for the experiment. Things being in this
state, the needle will be moved, and the end of it next the negative side of the
battery will go westward.

If the distance of the uniting wire does not exceed three quarters of an inch
from the needle, the declination of the needle makes an angle of about 45°. If
the distance is increased, the angle diminished proportionally. The declination
likewise varies with the power of the battery.

The uniting wire may change its place, either towards the east of west, provided
it continue parallel to the needle, without any other change of the effect than
in respect to its quantity. Hence the effect cannot be ascribed to attraction;
for the same pole of the magnetic needle, which approaches the uniting wire,
while placed on its east side, ought to recede from it when on the west side, if
these declinations depended on attraction and repulsions. The uniting conduc-
tor may consist of several wires, or metallic ribbons, connected together. The
nature of the metal does not alter the effect, but merely the quantity. Wires
of platinum, gold, silver, brass, iron, ribbons of lead and tin, a mass of mer-
cury, were employed with equal success. The conductor does not lose its effect,
though interrupted by water, unless the interruption amounts to several inches
in length.

The effect of the uniting wire passes to the needle through glass, metals, wood,
water, resin, stoneware, stones; for it is not taken away by interposing plates of
glass, metal or wood. Even glass, metal, and wood, interposed at once, do not
destroy, and indeed scarcely diminish the effect. The disc of the electrophorus,
plates of porphyry, a stone-ware vessel, even filled with water, were interposed
with the same result. We found the effects unchanged when the needle was
included in a brass box filled with water. It is needless to observe that the
transmission of effects through all these matters has never before been observed
in electricity and galvanism. The effects, therefore, which take place in the con-
flict of electricity are very different from the effects of either of the electricities.

If the uniting wire be placed in a horizontal plane under the magnetic needle,
all the effects are the same as when it is above the needle, only they are in an
opposite direction; for the pole of the magnetic needle next the negative end of
the battery declines to the east.

That these facts may be the more easily retained, we may use this formula –
the pole above which the negative electricity enters is turned to the west; under
which, to the east.

If the uniting wire is so turned in a horizontal plane as to form a gradually
increasing angle with the magnetic meridian, the declination of the needle in-
creases, if the motion of the wire is towards the place of the disturbed needle;
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but it diminishes if the wire moves further from that place.

When the uniting wire is situated in the same horizontal plane in which the
needle moves by means of the counterpoise, and parallel to it, no declination is
produced either to the east or west; but an inclination takes place, so that the
pole, next which the negative electricity enters the wire, is depressed when the
wire is situated on the west side, and elevated when situated on the east side.

If the uniting wire be placed perpendicularly to the plane of the magnetic merid-
ian, whether above or below it, the needle remains at rest, unless it be very near
the pole; in that case the pole is elevated when the entrance is from the west
side of the wire, and depressed, when from the east side.

When the uniting wire is placed perpendicularly opposite to the pole of the
magnetic needle, and the upper extremity of the wire received the negative
electricity, the pole is moved towards the east; but when the wire is opposite to
a point between the pole and the middle of the needle, the pole is most (moved)
towards the west. When the upper end of the wire receives positive electricity,
the phenomena are reversed.

If the uniting wire is bent so as to form two legs parallel to each other, it repels
or attracts the magnetic poles according to the different conditions of the case.
Suppose the wire placed opposite to either pole of the needle, so that the plane
of the parallel legs is perpendicular to the magnetic meridian, and let the eastern
leg be united with the negative end, the western leg with the positive end of
the battery: in that case the nearest pole will be repelled either to the east
or west, according to the position of the plane of the legs. The eastmost leg
being united with the positive, and the westmost with the negative side of the
battery, the nearest pole will be attracted. When the plane of the legs is placed
perpendicular to the place between the pole and the middle of the needle, the
same effect recur, but reversed.

A brass needle, suspended like a magnetic needle, is not moved by the effect of
the uniting wire. Likewise needles of glass and of gum lac remain unacted on.

We may now make a few observations towards explaining these phenomena.

The electric conflict acts only on the magnetic particles of matter. All non-
magnetic bodies appear penetrable by the electric conflict, while magnetic bod-
ies, or rather their magnetic particles, resist the passage of this conflict. Hence
they can be moved by the impetus of the contending powers.

It. is sufficiently evident from the preceding facts that the electric conflict is
not confined to the conductor, but dispersed pretty widely in the circumjacent
space.

From the preceding facts we may likewise collect that this conflict performs
circles; for without this condition, it seems impossible that the one part of the
uniting wire, when placed below the magnetic pole, should drive it towards the
east, and when placed above it towards the west; for it is the nature of a circle
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that the motions in opposite parts should have an opposite direction. Besides,
a motion in circles, joined with a progressive motion, according to the length of
the conductor, ought to form a conchoidal or spiral line ; but this, unless I am
mistaken, contributes nothing to explain the phenomena hitherto observed.

All the effects on the north pole above-mentioned are easily understood by
supposing that negative electricity moves in a spiral line bent towards the right,
and propels the north pole, but does not act on the south pole. The effects
on the south pole are explained in a similar manner, if we ascribe to positive
electricity a contrary motion and power of acting on the south pole, but not
upon the north. The agreement of this law with nature will be better seen by a
repetition of the experiments than by a long explanation. The mode of judging
of the experiments will be much facilitated if the course of the electricities in
the uniting wire be pointed out by marks or figures.

I shall merely add to the above that I have demonstrated in a book published
five years ago that heat and light consist of the conflict of the electricities. From
the observations now stated, we may conclude that a circular motion likewise
occurs in these effects. This I think will contribute very much to illustrate the
phenomena to which the appellation of polarization of light has been given.
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