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ing course, and the protractor revolved about its centre until
one of the pencil meridiaus on the map intersects each scale
of equal parts on the protractor at the same point. The ver-
tical or 0° line of the protractor will thon be parallel with the
meridian, and the given coure can then be laid off from the
graduation upon the outer circumference.-Scientific Ameri-
can.

MANUFACTURE OF LIGHT WITHOUT HEAT.

Prof. Oliver J. Lodge has been endeavoring to manufacture
light by direct electric action without the intervention of heat,
utilizing for the purpose Maxwell's theory that light is really
an electric disturbance or vibration. The means adopted is
the oscillatory discharge of a Leyden jar, whose rate of vibra-
tion has been made as high as 1,000 milli.n complete vibra-
tions per second. The waves so obtained are about three
yards long, and are essentially light in every particular except
that they are unable to affect the retina. To do this they
must be shortened to the hundred-thousandth of an ich.
All that has yet been accomplished, therefore, is the artificial
production of direct electrical radiation, differing in no respect
from the waves of light except in the one matter of length. The
electrical waves travel through space with the same speed as
light, and are refracted and absorbed by material substances
according to the same laws. We only need to be able to gen-
erate waves of any desired length in order to entirely revolu-
tionize our present best systems of obtaining artificial light by
help of steam engines and dynamos, which is a most wasteful
and empirical process.

In a paper given in Nature, Dr. Lodge further discusses the
subject as fullows :-

The conclusions at which we have arrived, that light is an
electrical disturbance, and that light waves are excited by
electric oscillations, must ultimately, and very shortly, have
a practical import.

Our present systems of making light artificially are wasteful
and ineffective. We want a certain range of oscillation, be-
tween 7,000 and 4,000 billion vibrations per second ; no other
is useful to us, because no other has any effect on our retina ;
but we do not know how to produce vibrations of this rate.
We can produce a definite vibration of one or two hundre- or
thousand per second ; in other words, we can excite a pure
tone of definite pitch, and we can command any desired range
of such tones continuously by means of bellows and a key
boaid. We can also (though the fact is less well known) ex-
cite momentarily definite ethereal vibrations of some millions
per second, as I have at length explained ; but we do not at
present seem to know how to maintain this rate quite con-
tinuously. To get much faster rates of vibration than this we
have to fall back upon atoms. We know how to make atoms
vibrato ; it is doue by what we call " heating " the substance,
and il we could deal with individual atoms unhampered by
others, it is posible that we might get a pure and simple
mode of vibration from them. It is possible, but unlikely ;
for atoms, even when isolated, h ive a multitude of modes of
vibration special to themselves, of which only a few are of
practical use to us, and we do not know how to excite some
without also the others. However, we do not at present even
deal with individual atoms ; we trrat them crowded together
in a compact mass, so that their modes of vibration are really
influite.

We take a lump of matter, say a carbon filament or a piece
of quicklhme, and by raising its temperature we impress upon
its atoms higher and higher modes of vibration, not transmut-
ing the lower into the higher, but superposing the higher

upon the lower, until at length we get such rates of vibration
as our retina is constructed for, and we are satisfied. But
how wasteful and indirect and empirical is the process. We
want a small range of rapid vibrations, and we know no
botter than to make the whole series leading up to them. It
is as though, in order to sound some little shrill octave of
pipes in an organ, we were obliged to depress every key and
every pedal, and to blow a yonng hurricane.

I have purposely selected as ex imples the more perfect
methods of outaining artificial light, wherein the waste radia-
tion is only useless, and not noxious. But the old-fashioned
plan was cruder even than this; it consisted simply in setting
something burning, whereby not only the fuel but the air was
consumed, whereby also a most powerful radiation was pro-
duced, in the waste waves of which we were content to sit
stewing, for the sake of the minute, almost infinitesimal, frac-
tion of it which enabled us to see.

Every one knows now, however, that combustion is not a
pleasant or healthy mode of obtaining light ; but everybody
does not realize that neither is incandescence a satisfactory
and unwasteful method which is likely to be practiced for more
than a few decades, or, perh ips, a century.

Look at the furnaces and boilers of a great steam engine
driving a group of dynamos, and estimate the energy expeuded ;
and then look at the incandescent filaments of the lamps ex-
cited by them, and estimate how much of their radiated energy
is of real service to the eye. It will be as the energy of a
pitch pipe to an entire orchestra.

It is not too much to say that a boy turning a handle
could, if his energy were properly directed, produce quite as
much real light as is produced by ail this mass of mechanism
and consumption of material.

There might, perhaps, be something contrary to the laws of
nature in thus hoping to get and utilize some specific kind of
radiation without the rest, but Lord Rayleigh has shown in
a short communication to the British Association, at York,
that it is not so, and that, therefore, we have a iight to try to
do it.

We do not yet knowit is true, but it is one of the things
we have got to learn.

Any one looking at a common glow worm must be struck
with the fact that not by ordinary combustion, nor yet on
the steam engine and dynamo principle, is that easy light
produced. Very little waste radiation is there from phosphor-
escent things in general. Light of the kind able to affect the
retina is directly emitted, and for this, for even a large supply
of this, a modicum of energy suffices.

Solar radiation consiste of waves of ail sizes, it is true ; but
thon solar radiation has innumerable thngs to do besides
making things visible. The whole of its energy is useful. In
artificial lighting nothing but light is desired ; when heat is
wanted it is best obtained separately, by combustion. And
so soon as we clearly recognize that lîght is an electric il vibra-
tion, so soon shall we begin to beat about for some mode of
exciting and maintaining an electrical vibration of any re-
quired degree of rapidity. When this has been accomplished,
the problem of artificial lighting will have been solved.-
Scientific American.

SEASIDE RESORTS AND THEIR ARCHITECTURE.

The projectors of new watering-places have scarcely enter-
tained any other idea than drawing a number of holidiy-mak-
ing people to the seaside by amusements of a varied but very
ephemeral nature. They imagine that a new pier, a pavition
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