CHAPTER I.
A HALF-HOUR ON THE STRUCTURE OF THE TELESCOPE.

There are few instruments which yield more pleasure and instruction than the Telescope. Even a
small telescope—only an inch and a half or two inches, perhaps, in aperture—will serve to supply
profitable amusement to those who know how to apply its powers. I have often seen with pleasure
the surprise with which the performance even of an opera-glass, well steadied, and directed
towards certain parts of the heavens, has been witnessed by those who have supposed that nothing
but an expensive and colossal telescope could afford any views of interest. But a well-constructed
achromatic of two or three inches in aperture will not merely supply amusement and
instruction,—it may be made to do useful work.

The student of astronomy is often deterred from telescopic observation by the thought that in a
field wherein so many have laboured, with abilities and means perhaps far surpassing those he
may possess, he is little likely to reap results of any utility. He argues that, since the planets, stars,
and nebul® have been scanned by Herschel and Rosse, with their gigantic mirrors, and at Pulkova
and Greenwich with refractors whose construction has taxed to the utmost the ingenuity of the
optician and mechanic, it must be utterly useless for an unpractised observer to direct a telescope
of moderate power to the examination of these objects.

Now, passing over the consideration that a small telescope may afford its possessor much
pleasure of an intellectual and elevated character, even if he is never able by its means to effect
original discoveries, two arguments may be urged in favour of independent telescopic
observation. In the first place, the student who wishes to appreciate the facts and theories of
astronomy should familiarize himself with the nature of that instrument to which astronomers
have been most largely indebted. In the second place, some of the most important discoveries in
astronomy have been effected by means of telescopes of moderate power used skilfully and
systematically. One instance may suffice to show what can be done in this way. The well-known
telescopist Goldschmidt (who commenced astronomical observation at the age of forty-eight, in
1850) added fourteen asteroids to the solar system, not to speak of important discoveries of
nebule and variable stars, by means of a telescope only five feet in focal length, mounted on a
movable tripod stand.

The feeling experienced by those who look through a telescope for the first time,—especially if it
is directed upon a planet or nebula—is commonly one of disappointment. They have been told
that such and such powers will exhibit Jupiter's belts, Saturn's rings, and the continent-outlines on
Mars; yet, though perhaps a higher power is applied, they fail to detect these appearances, and
can hardly believe that they are perfectly distinct to the practised eye.

The expectations of the beginner are especially liable to disappointment in one particular. He
forms an estimate of the view he is to obtain of a planet by multiplying the apparent diameter of
the planet by the magnifying power of his telescope, and comparing the result with the apparent
diameter of the sun or moon. Let us suppose, for instance, that on the day of observation Jupiter's
apparent diameter is 45", and that the telescopic power applied is 40, then in the telescope Jupiter
should appear to have a diameter of 1800", or half a degree, which is about the same as the
moon's apparent diameter. But when the observer looks through the telescope he obtains a view—
interesting, indeed, and instructive—but very different from what the above calculation would
lead him to expect. He sees a disc apparently much smaller than the moon's, and not nearly so
well-defined in outline; in a line with the disc's centre there appear three or four minute dots of
light, the satellites of the planet; and, perhaps, if the weather is favourable and the observer
watchful, he will be able to detect faint traces of belts across the planet's disc.



CHAPTER II.
A HALF-HOUR WITH ORION, LEPUS TAURUS, ETC.

Any of the half-hours here assigned to the constellation-seasons may be taken first, and the rest in
seasonal or cyclic order. The following introductory remarks are applicable to each:—

If we stand on an open space, on any clear night, we see above us the celestial dome spangled
with stars, apparently fixed in position. But after a little time it becomes clear that these orbs are
slowly shifting their position. Those near the eastern horizon are rising, those near the western
setting. Careful and continuous observation would show that the stars are all moving in the same
way, precisely, as they would if they were fixed to the concave surface of a vast hollow sphere,
and this sphere rotated about an axis. This axis, in our latitude, is inclined about 51%2° to the
horizon. Of course only one end of this imaginary axis can be above our horizon. This end lies
very near a star which it will be well for us to become acquainted with at the beginning of our
operations. It lies almost exactly towards the north, and is raised from 50° to 53° (according to the
season and hour) above the horizon. There is an easy method of finding it.

We must first find the Greater Bear. It will be seen from Plate 1, that on a spring evening the
seven conspicuous stars of this constellation are to be looked for towards the north-east, about
half way between the horizon and the point overhead (or

34zenith), the length of the set of stars being vertical. On a summer's evening the Great Bear is
nearly overhead. On an autumn evening he is towards the north-west, the length of the set of
seven being somewhat inclined to the horizon. Finally, on a winter's evening, he is low down
towards the north, the length of the set of seven stars being nearly in a horizontal direction.
Having found the seven stars, we make use of the pointers a and B (shown in Plate 1) to indicate
the place of the Pole-star, whose distance from the pointer d is rather more than three times the
distance of a from B.

Now stand facing the Pole-star. Then all the stars are travelling round that star in a direction
contrary to that in which the hands of a watch move. Thus the stars below the pole are moving
towards the right, those above the pole towards the left, those to the right of the pole upwards,
those to the left of the pole downwards.

Next face the south. Then all the stars on our left, that is, towards the east, are rising slantingly
towards the south; those due south are moving horizontally to the right, that is, towards the west;
and those on our right are passing slantingly downwards towards the west.

It is important to familiarise ourselves with these motions, because it is through them that objects
pass out of the field of view of the telescope, and by moving the tube in a proper direction we can
easily pick up an object that has thus passed away, whereas if we are not familiar with the varying
motions in different parts of the celestial sphere, we may fail in the attempt to immediately
recover an object, and waste time in the search for it.



