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such a chqse, at present, would, of course, be a matter-ofTnere specula
tion, but forcfe&acting upon other sunsnjay-i?erfiaps give us a clew as 
to what is takingpkice upon ourpwur^If, for instance, we were to con
sider the cause of theNm^e^Ssa force acting from within the bodies of 
the stars, we couldjheiflook^uppn the sun spots as a weak demonstra
tion of a forcewhich may some da^asgert itself in all its power, causing 
the sunjo^ffare up as a Nova. Thus wbuld the sun and not Saturn 
devour his children.

T H E  N O R T H  P O L E . *

W IL L IA M  F . R IG G E .t

The poles of the earth are, in the mathematical as well as in the 
ordinary sense of the word, singular points; that'is to say, they possess 
many essential features which do not apply in any way to other points 
on the earth’s surface.

By definition the poles are the extremities of the earth’s axis. The 
earth, as we know, is a big ball and is turning. That it is a ball, or 
approximately a sphere, is proved by the appearance of vessels at sea, 
by the equal dip of the horizon in all directions, by the different aspect 
of the starry heavens as seen from different points on its surface, by 
the shadow it casts upon the moon in a lunar eclipse and lastly by 
extended measurements of its surface. That it is in rotation is proved 
by the classical experiment of Foucault’s pendulum, by the gyroscope 
and the deviation of projectiles, and especially by the science of celes
tial mechanics, which establishes its rotation as an essential postulate.

We know also that the earth is carried forward bodily as a whole, 
and that its center moves in a well defined orbit about the sun. This 
feature does not interest us at present and we shall dismiss it with the 
statement that the earth runs a little over a million and a half miles a 
day, and in so doing turns round once on its axis in moving forward 
about two hundred times its own length. This, as we see, is a very 
moderate ratio.

The poles, as was said, are the extremities of the axis about which the 
earth turns. This axis is often said to be imaginary, as opposed to real, 
and when we say real, we take the case of a mounted globe or a wheel 
turning on an axis, or axle, in fixed journals. The earth of course has
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no real axis in this sense, as it is freely suspended in space. When, 
therefore, we say that the earth’s axis is imaginary, we mean that it is 
exactly like that of a ball, which we may throw up into the air, and 
to which we may give a more or less rapid spinning motion. This 
spinning ball is then said to rotate, or turn about an axis, every 
point in it and on it, except those on the axis itself, moving in a 
true circle of its own. The center of each of these circles is on the 
axis of revolution at the foot of the perpendicular dropped to it from 
the given point. The points farthest away from the axis are said to lie 
on the equator; they form the circumference of a circle obtained 
by cutting the sphere by a plane through its center at right angles to 
its axis.

It is evident that all the points in and on the earthly sphere must 
move together in such a way that their relative positions are not 
changed nor the sphere distorted. Hence, while they all have the same 
angular speed about the axis—that is, they all run the circuit of their 
own circles in the same time—their linear speed, their miles per hour, 
must depend upon their distance from the axis. Thus at the equator 
every point moves about 24,000 miles in twenty-four hours; that is, 
about a thousand miles an hour. Omaha is about 6000 miles from the 
earth’s axis and rotates, therefore, at the rate of about 750 miles an 
hour. As the poles are on the axis itself they do not rotate at all; 
their linear speed is zero. This, therefore, is the first reason why they 
are called singular points.

The consequence of this immobility is a total loss of the so-called 
centrifugal force. This force is the apparent tendency of a point to 
recede from the center of revolution; it is in reality a case of inertia, 
according to which it tends to retain its direction and remain on the 
tangent line.

At the equator this tendency is a maximum and amounts to l-289th 
of the gravitational attraction. So that the weight of bodies is lessened 
there by one pound out of every 289. As a consequence the movable 
constituents of the earth’s surface, the air and water, have receded 
from the axis and approached the equator, and have there accumulated 
in a ring around the latter thirteen miles thick. The equatorial radius 
of the earth is, therefore thirteen miles longer than the polar radius. 
This difference between the radii of different parts of the earth’s surface 
is a gradual one. The polar radii are the shortest, and the rest increase 
in length gradually until we reach the equator, so that a meridian section 
of the earth is nearly a true ellipse, with its minor axis running through 
the poles and its major axis in the plane of the equator.

The poles of the earth are, therefore, unique in two respects—they do 
not rotate and they are nearer the earth’s center than the other parts
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of the surface. For both reasons the weight of bodies is a maxi
mum at the poles. It is one pound out of every 190 greater than at 
the equator.

These results have been obtained principally by means of the pendu
lum. We know that gravity is the only force that moves a pendulum, 
and that the time it takes to complete a vibration is absolutely constant 
as long as the force of gravity and the length of the pendulum are the 
same. By transporting the same pendulum, therefore, to various parts 
of the earth’s surface we can determine the variation of gravity, and 
thus find the shape of the earth. This has been done already in so 
many places that we have a pretty accurate knowledge of the shape of 
the earth. It is by inference from these results that we know what 
the force of gravity is at the poles. It would, however, be a most desir
able consumation of these researches to set up such a pendulum at the 
pole itself.

T H E  S O U T H E R N  CRO SS.

B E R N A R D  T H O M A S.

The Southern Cross has for those south of the line a national as well 
as a scientific interest. Here in Tasmania, as well as in the whole of 
Australia, there is a patriotic sentiment attached to this small but 
brilliant constellation. It adorns our flag and is quite an emblem of 
the Commonwealth and familiar to the man in the street as the Great 
Bear or Dipper with you. Although the constellation is a small one it 
is situated in brilliant surroundings. The two pointers, « and ft Cen- 
tauri (two brilliant first magnitude stars) together with bright second 
and third magnitude stars in Centaurus and Musca and the adjacent 
Argo, provide a suitable setting. Besides this the Milky Way, which passes 
through the cross, is here specially luminous. The Cross itself consists 
of four bright stars; a, magnitude 1.0, and P, magnitude 1.50, are both 
white Orion stars; y, magnitude 1.60, an orange star of type M; 8, mag
nitude 3.08, white (between Orion and Sirian). Besides these four 
there are; *, magnitude 3.57, an orange star of type K ; £, magnitude 4.26 
(between Orion and Sirian); y, magnitude 4.30 (between Sirian and 
Solar); 0\ magnitude 4.5 (separated from 02 by about 10' of arc), and 
many others of lesser magnitude (see map of brighter stars).

It is when the region is carefully studied with a telescope that we 
realize the full beauty and interest of this portion of the sky exposed


