MAGNETISM

Classics of Science:

The Dip of the
Magnetic Needle

In constructing Gilbert’s instrument, a satis-
factory, if less durable, case may be made from
heavy cardboard with a celluloid cover. All
the care which he advises is necessary to
balance the magnetic needle exactly.

WILLIAM GILBERT OF COL-
CHESTER, PHYSICIAN OF LON-
DON, ON THE LOADSTONE
AND MAGNETIC BODIES, AND
ON THE GREAT MAGNET THE
EARTH. A mnew physiology, de-
monstrated with many arguments and
experiments. A translation by P.
Fleury Moitelay. New York, 1893.

Inclination

We come at last to that fine ex-
periment, that wonderful movement
of magnetic bodies as they dip be-
neath the horizon in virtue of their
natural verticity; after we have mas-
tered this, the wondrous combina-
tion, harmony, and concordant in-
teraction of the earth and the load-
stone (or magnetized iron), being
made manifest by our theory, stand
revealed. This motion we have so
illustrated and demonstrated with
many experiments, and purpose in
what follows so to point out the
causes and reasons, that no one en-
dowed with reason and intelligence
may justly contemn, or refute, or
dispute our chief magnetic principles.
Direction, as also variation, is dem-
onstrated on the plane of the hori-
zon whenever a magnetic needle
poised in equilibrium comes to a
rest in any fixed point of it. But
inclination (dip) is seen to be the
motion of the iron bar, first balanced
on its axis and then excited by a
loadstone, from that point in the
horizon, one end or pole tending to-
ward the earth’s centre. And we
have found that this inclination dif-
fers in the ratio of the latitude of
each region. Now this movement is
produced not by any motion away
from the horizon toward the earth’s
centre, but by the turning of the
whole of the magnetic body to the
whole of the earth, as later we will
show. Nor does the needle descend
below the horizon in the ratio of the
degrees of the elevation of the pole
in the given region, and with an
equal arc of the quadrant in any
oblique sphere, as later will be seen.
But how much the needle dips in
every horizon can now first be ascer-
tained by means of an instrument
(which, however, is not very easily
constructed), just as in sun-dials
when the needle returns to points in
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DIP INSTRUMENT. A reproduction

from the above-quoted book of Gilbert's

design for a magnetic dipping needle and
its case

the horizon, or as in the mariner’s
compass.
The Instrument

Get a circular planed board with
diameter at least six finger-lengths,
which is to be fasted to one face of
an upright square post and to rest
on a wooden base. Divide the
periphery of the instrument into four
quadrants, and then each quadrant
into ninety degrees. In the centre
of the instrument drive a brass nail,
and in the centre of its head bore a
small hole well reamed and smoothed.
Adjust to the instrument a circle or
ring of brass about two finger-
breadths wide, with a transverse
plate or flat bar of the same metal
fastened across the middle of the
ring and serving for horizon. In the
middle of this horizon bar bore an-
other hole which shall be exactly
opposite to the centre of the instru-
ment, in which a hole was already
bored. Next get a steel wire such
as is used for compass needles, and
at the exact middle of it and at right
angles to it pass a very thin iron
axis through it so that the middle
of the axis and the middle of the
needle shall exactly meet; let this
inclination (dipping) needle, the ends
of the axis having been inserted into
the holes, be suspended so that it
may move freely and evenly on itself
in most exact equilibrium, and so
must be rubbed with a powerful
loadstone, else it does not dip at the
true point or goes beyond it and is
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not always at rest in it. A larger
instrument can also be employed, of
ten or twelve finger-lengths diameter,
but in that case there is more trouble
in balancing the needle exactly. Care
must be taken to have the needle of
steel, also that it be straight, and that
the sharp points of the axis on both
ends be at right angles with the
needle itself, and that it pass through
the very centre.

The Needle and the Earth

As in other magnetic movements
there is strict agreement and a clear-
ly wvisible, sensible accordance be-
tween the earth and the loadstone in
our demonstration, so in this inclina-
tion is the accordance of the globe
of the earth and the loadstone posi-
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ARCHZAEOLOGY
Lost Mexican History Found

Another page of Mexico’s past has
just come to light. One of the
precious books of Bernadino de
Sahagun, famous colonial historian
who came to Mexico 400 years ago,
has been discovered in a secret
archive in the Vatican at Rome, and
published for the first time in Amer-
ica in the Mexican Historical Review
by Zelia Nuttal, well-known woman
archzologist of Mexico City.

The book is called “Coloquies and
Christian Doctrines By Which The
First Twelve San Franciscan Friars
Converted the Indians of New Spain.”
It has both an Aztec and a Spanish
text. The religious authorities of
New Spain considered it dangerous
to perpetuate the memory of the
idolatrous practices of the Indians,
and most of Sahagun’s works were
suppressed when the Inquisition was
established in Mexico in 1572.

Sahagun came to Mexico in 1529,
mastered the Aztec language, and be-
gan to make researches on the reli-
gious and social customs and his-
tory of the native races prior to the
Conquest in 1547 using an original
method to get the most reliable in-
formation. He called together the
elders of the tribes and the most
learned men of the town, and got
them to put down what they knew
in their own hieroglyphics, and ex-
plain to him in Aztec as well.

He worked without aid and against
the opposition of his superiors for
many years, and when he was an old
man he was forced to destroy and
revise the fruits of his work. His
own history, however, which is one
of the most noted records of its kind,
tells, by the volume of work he
actually did, how much has been lost.
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