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THE MOVEMENTS OF THE EARTH?

1.—Measurement of Space
N proceading to deal with the application of the various
I bmnchesnolf physical scicace to }t)he investigation of thos¢
henomena which lie beyond the earth, there is &' very lerge field
aom which to_make choice of a subject which will show, now
the application of one brauch of science, and now the applica-
tion of unother, and bring us, in this way, somewhat nearer to
the truths and the beauties which lie in the most distant realms
of space for all who will take the trouble to look for them. But
ps it may be more desirable to select thut part of the sub-
jeét which, so to speak, lies nearer home, and endeavour to
point out how, by means of the application of principles, and
methods, snd instruments which are genenally familiar, and
which at all events are of daily use, the various movements
with which our planet is endowed may be studied, not only with
reference to the phenomena themselves, but with reference also
to the causes which lie at the bottom of them,

The various branches of knowledge which will have to be
drawn upon in furnishivg the materials necessary for this inquiry
were ly started long before it was imagined that the earth
had any movements at all ; but still, on the whole, the growth |
of the knowledge of its movements has been so beautifully con-
tinuous, that we cannot do better now than consider historically :
the way in which those sciences have grewn up, which enable us |
to make certain measurements, acd to get out correctly certain !
quantities, which must necessarily lic at the bottom of any sound !
knowledge.

‘What particular things do we want to measure? 1t has been
already said that when the sciences to which actentiva will have |
to be called Jater on were founded, very fen people en this |
planet knew that it moved atall, but it tow genci.lis in.wn
that the carth does move. Itwill beobvious huncser that, waede:
the earth moves or not (and that may be censadezed il 4 ot

uestion), if we wish to form a basis for ow yadguent an any |

irection, we must be able to measure time and space. it has |
been well said that “‘time and space are the moulds in |
which phenomeana arecast ; ” for when it is dc .red to ga:n any
useful knowledge concerning any fact, the relation which it {
bears to the things around it, and the time of its occurrence must
be known, and that is the only thing an astronomer tries to do
when he is investigating that Wrtion of his subject to which we
must first turn our attention. Wewill begin then by considering
those measurements of space which are of the first importance
to the astronomer. X do not here refer to the ordinary familiar
messurement of inches, yards, and miles, but to the measurement
of angles, and it will be well to get a good notion of this angular
messurement as 5021 as possible.

There is no. special necessity for dividing the circle into
360 parts, but the greatest number of peopic have magde that
division, and it is still continued to he dene. When the
Chinese began to make circles they divided them, nct into
360 parts, but into_3653. Now there was a great advantage,
and a disadvantage about that. The advantage was that
this number of divisions in the Chinese circle was the same as
the number of days in the year; the Qisadvantage was that they
were not dealing with whole numbere, and their 3653 was not
such a convenient number to halve and quarter, and so on, asis
360. In quite recent times it has been supgested that 400 parts
should be taken instead of 360, but that is & suggestian which
up to the present tine has not been acted upon.

We bave thenan angle defined asthe inclination of two straight
lines starting from & centre; if we get one of these lines 1ra-
versing an entire circumference, the other rewaining at rest, the
travelling line will bave traveesed 360° 3 we have what is called
a tight angle when one of the lines bas heen scparated from the
other through a quarter of a ciscumference—thatis, 9o¢. This is i
the fundamental idea of angular measureinent, the only measuze-
ment of space with which we shall have to deal at present. l

For instance, if a tittle wory rule Ye opened, its two !
parts becoque inclined to eack other, and inclo:¢ what is i
i
]
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known as an angle. 'That angle may be made Iarge o
small by cpening and cloung the two parts, A and & {zce
Fig. 1) of tke rale. Supposc the rule to be shut, the pomnt ou
which it tums being in the centre of the circle, CDEF, and |
that, whilst A remains at rest, 5 is made to travel successively |
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| Fue. 1.~Use of a two-foot rule to explain anzular measurement.

through B and B! to BY, It will then have travelled half the cir.
cumference of the circle CDEF but_ awilised people, . order
to get perfectly clear notions about this measurement, and to be

ableto tell each other what particular measurement they bave.

made in this way, instcad of talking of a circumfercnce merely,
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vz A at rest, the movement of the other to 8, ' and »° gives us 45",
o', and 180%

and »f certain rough divisions of it, have divided all circles into 360
parts called degrees, and ‘say that the travelling part, B, of the
rule has travelled through not 2 quarter, or a half circamference,
bat througt 9o and 180 degrees respectively.

Why are these measurements of space required? For the
rzason that when we are dealing with the heavenly bodies and
secking to define the position of any object, two facts .at least
+5¢ fequired to be known before its exact position can be deter-
mned. An observer going out at night upon an extended plain
would see some celestial bodies near where the earth meets the
sky all round, which is called the circle of the horizon, and he
might happen to see another body exactly overhead, in what is

* called the zenith. In passing from this zenith to the horizon it

will be obvious that 2 quarter of a circumference is traversed (see

+Fig. 2), That distance may therefore be divided into 90°,
z
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¥is. 2.—Measurement of altitudes.

Sirilarly in passing fron: the castern horizon to the western
hiorizon half a circumference is travelled over. This distance
sherefore in divided into 180" of angular measurement in the
same way tha: the half of the circurmference traversed by the

" travetling rule was divided into 180°.

Now 1 1t can be ascertained of any body that it is exactly in
the 2cmth, the position of that one body has been definitely
stated for the particular time 2t which the observationis made.
Bul conider the case of ancther body not in the zenith,
Supro.¢ that the lines, the one A B {see Fig. 2}, passing from
the olserver to the object, and the other, Ac, passing from
the «bserver o the horaeor, inclose an angle of 45°%  This
angie  «alla tie star’s aluinde,  But to say simpiy that the
aititude ©f 2 dar1s 45" dues act sufficiently define its position,
Let the y2ads avagime hinneif to be standing in the Albert
Hatl. e &n sevliat he may Inok ap and sec riws of panes of
plass and omantented work ruaniag around the iall at different
Leights abiove the doar, e mav aiso notice, Jet us say, vanous
series of ornamzutaton arranged vectically from 8oar to racf.
Now suppose it were desired to define the position of avy one
pane of glass or piece of ornamentation in any one of these hori.
zental or vertieal tows, It is obvioys that to say of any pane of
glass at one level that it 15 at a cestain height above the door will
vot suflice, for a5l the panss of glass in that row are at the same




