How the Great Paris Telescope was Built.

51 HEN M. Francois Deloncle a
pA few years ago proposed, as

S/ ‘M one of the clous for the Paris
A\ V 5‘1 Exhibition, the construction of

a telescope infinitely larger

than any the world had yet
seen, he did not foresee that if his project
were carried out it would, in all proba-
bility, inaugurate a new era in our know-
ledge of the worlds by which we are sur-
rounded, nor, certainly, did he realize all the
difficulties in the way of its execution.
Thanks, however, to the co-operation of
three or four distinguished workers, these
difficulties have, one by one, all been over-
come, and the telescope now promises to
be one of the chief attractions at the Paris
Exhibition.

At first sight the layman has some pains
in comprehending why, if it be possible to
make a telescope 65ft. in length, like the
instrument shown at the World’s Fair at
Chicago, there should be any insurmountable
obstacle nowadays to the construction of an
instrument double or triple, or even ten
times, the size. ‘Surely,” he says, * all that
is necessary is to make a longer and wider
tube, and have larger lenses!” There are,
unfortunately, one or two important factors
which militate against the practical realization
of the problem thus simply expressed.

As far as the tube is concerned, it is, of
course, in these days of Eiffel towers, and
Brooklyn, Forth, and Tower bridges, mere
child’s play for the engineer to make a tube
of almost any capacity ; but to utilize this tube
as a telescope, even supposing lenses of propor-
tionate size were obtainable, is quite another
matter. A telescope 2ft. or 3ft. in length can
be held in the hand without any very great
discomfort, as everyone is aware, and directed
towards any distant object we may wish to
examine. When, however, the telescope is
1oft., or zoft., or 100ft. in length, and heavy
in proportion, such a system of handling it is
manifestly beyond our capacity, and the long
tube has to be supported by some mechanical

contrivance in such a manner that its direction
may be changed at the will of the person
using it. The telescope, too, must be under
shelter of some kind. These are the two
conditions which have produced the well-
known hemispherical form of most observa-
tories. The instrument, supported at its
centre, is placed under a dome, in one side
of which there is an opening from top to
bottom. Towards this opening the telescope
is pointed, being slung in such a manner
that it may be made to cover any portion of
the sky opposite the opening. In addition
to this, the entire dome, including the plat-
form on which the telescope is fixed, may be
made to revolve bodily, so that all parts of
the heavens may be successively brought
under examination.

When the telescope exceeds a certain
length, however, fresh difficulties present
themselves. In the first place, a long tube
supported at one point only is inclined to
shake and vibrate in such a way as to render
all exact observation out of the question ;
and, in the second place, the size of the
dome must be increased proportionately to
the length of the mstrument. The longer
the telescope, too, the quicker it has to be
moved in order to follow the varying position
of any celestial object that may be under
observation. For these and other reasons it
has hitherto been deemed impossible to
make the telescope tubes as long as they
might be to correspond with the power of
the lenses with which they were supplied.
The lenses, for instance, in the Chicago
telescope measured 4oin. in diameter, instead
of soin., the diameter of those made for the
Paris telescope, yet the length of the tube
was only 2o metres instead of 6o maetres,
exactly one-third ! '

To obtain the best results from any optical
instrument it is clear that the proper focus
must be used, and one of the first conditions
decided upon for the Paris instrument was
that it should Le made as long as was com-
patible with the size of the lenses, which in
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