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[Continued from  Vol. XXI, page 409.]

The axis of revolution about which the earth revolves is not fixed in 
the earth, as one would naturally suppose, and as even scientific men 
supposed until the contrary was proved. It moves about in a very 
complicated manner. The poles shift on the ground in a space about 
sixty feet in diameter. There are two components to the motion. The 
first has a period of one year, and moves the pole of revolution in an 
ellipse, whose major axis is about twenty-eight feet, and minor axis 
about eight feet. The center of this ellipse is a certain fixed point 
termed the pole of symmetry or the pole of figure. The second 
component moves the pole of revolution in a circle about this 
same pole of symmetry as a center. This circle has a diameter of 
about thirty feet, and the period is 428 days. Both motions are in 
the same direction, from west to east. The ellipse swings round 
slowly in the opposite direction at the rate of about five degrees a year, 
and there seems to be another variation with a period of about 436 days.

The results have been obtained by astronomers without leaving their 
observatories, by observing the variations of their latitudes. Places on 
opposite meridians behaved oppositely; when one approached the pole 
by increasing its latitude the other departed from it by decreasing its 
own the identical amount. In this way it was proved that the conti
nents did not sway to and fro, but that the axis of revolution itself 
shifted in the earth.

This splendid achievement of modern science would receive much 
confirmation and would be prosecuted with less labor and with better 
results by an extended series of observations made near the poles them
selves. This would, of course, require the refined instrumental outfit of 
a large and fixed observatory.

The occupation of the pole by a fixed observatory would have no 
other astronomical advantage. The apparent diurnal motions of the 
heavenly bodies as seen from the poles are known to every elementary 
student. The mounting of the instruments would give rise to no special 
theoretical or mechanical problems. The advantantage of the long night 
of six months, which the twilight would cut down to about three, would
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be offset by the at least equally long day. Observations by day or by 
night would most probably be much interfered with by the weather. 
So that as far as the observation of the heavenly bodies is concerned 
the poles are rather at a disadvantage, and this is the more because 
only half of the heavens is visible at each of them.

The magnetism at and near the poles is another subject upon which 
information is desirable. We know that the earth has two magnetic 
poles and that these are at considerable distances from the poles of 
revolution, and moreover are not at the extremities of the same diameter.

The magnetic elements of the earth are three—declination, inclination 
and intensity. Declination is another name for the variation of the 
compass, and is the angle the magnetic needle makes with the true 
meridian. Inclination is the angle the dipping needle makes with the 
horizon. It is measured by supporting a magnetic needle on its center 
of gravity, placing it in the magnetic meridian and leaving it free to 
turn in a vertical plane. At the magnetic poles the dipping needle dips 
ninety degrees; that is, stands perfectly upright. At the magnetic 
equator, which for obvious reasons cannot coincide with the astronom
ical equator, the dip is zero, and the needle is horizontal. And, lastly, 
the third element is the intensity, which means simply the strength of 
the earth’s magnetism at any place.

These three magnetic elements, especially the declination, which is of 
such vital importance in navigation and travel generally, have been 
pretty well determined all over the earth. This is true to the extent 
that they may be approximately predicted for places in which they 
have not yet been actually measured. I say approximately, because 
actual magnetic surveys have disclosed many important errors. And 
moreover, all the three elements are subject to accidental and periodic 
variations. The accidental variations are called magnetic storms and 
periodic ones are divided into diurnal, annual and secular changes. 
Explorers cannot, therefore, trust the compass implicitly. On the other 
hand, the magnetic elements they observe add a welcome amount to 
our store of information.

As one of the magnetic poles of the earth has been well located and 
been actually occupied by explorers, we have a somewhat definite 
knowledge of its magnetic elements. But the whole scientific world is 
much interested to know what the magnetic elements of the poles of 
revolution are and to what variations they are subject. Fixed magnetic 
observatories at all the four poles, the two magnetic and the two revo- 
lutional, is one of the day dreams of science.

The meteorological conditions at the poles claim their share of scien
tific interest. Only one day and one night in the year must cause most 
abnormal conditions of the weather. The cyclonic, that is rotary, whirl
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of the atmosphere would seem to be most pronounced near the actual 
center of revolution. The extremity of the cold, followed by the long 
insulation, is another exceptional feature. A meteorologist would have 
no rest until he also could erect an observatory at the poles.

We can find space here only to hint at the other sciences that would 
benefit greatly by polar exploration, such as geology, geography, zoology, 
botany and many others. The polar sea would probably be as interest
ing as the land, in its currents, life, temperature and other features.

But enough has been said to show that the actual occupation of the 
poles would add enormously to the advancement of science.

A  W R O N G  A T T IT U D E  I l f  A M A T E U R  A ST R O N O M Y . 

F R E D E R IC K  C. L E O N A R D  *

hiring the years I have been president of the Society f o /  Practical 
Astronomy I have had many very interesting experiences/with amateur 
astronomers. I have found that, taking them as a clas^, they are prob
ably far naore enthusiastic than most other kinds of /amateurs usually 
are, and, as'a general rule, that they are eager to produce and contribute 
results of realNvalue to their chosen science. Mdny if not most of them 
seem willing in tact, with the time and means at their disposal, to do 
all they can to cooperate with others and tumid in large pieces of work 
that are really important to astronomy. /There is, however, with some 
amateur astronomers amort of spirit of/ indifference and even dislike 
toward engaging in anything that Will make their efforts worth while. 
Unfortunately, in spite of the foregmng facts, this condition is perhaps 
more prevalent than it ought robe, especially at the present time, when 
there are so many excellent/upportunities by which an amateur can 
make his time and pleasurein the observation of the heavens of genuine 
merit to science.

No doubt all amateun^, in taking up h^tronomy, take it up originally 
and primarily for pleasure, recreation and interest. This is natural, 
and to be expected/ Astronomy should not.Showever, even if studied 
at first for any of/the aforesaid reasons, rem an/ to the amateur who is 
sufficiently adyanced and experienced, merely aNneans of obtaining 
personal pleasure; it should contain, even for him,Xgreater and more 
dignified signification. Yet how many amateurs areYfhere who are 
content/^imply to entertain themselves and their friends with the teles-
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