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THE ATHENZUM

still nearer, the bands re-appear and become narrower,
but he thinks are not seen go distinetly as when the
eye is too far off (this may, however, depend on the
practical difficulty of that part of the experiment).
7, Bands which arevisible when the mica is on the
violet side, and invisible when it is on the red side,
never occur when the spectrum is pure. 8, Bands
are frequently visible when the spectrum is pure, but
in that case they can be seen equally well whether
the mica be placed on the violet or on the red half
of the pupil. Mr. Airy then gave a rapid sketch of the
leading features of the undulatory theory,—showed
how a series of rays or a wave in passing through a
convex lens being more retarded in passing through
the middle of the lensthan through the edges, was bent
80 a8 to be convex to the lens after passing through
it, and thus was made to converge to a focus. Next,
if a thin plate of a transparent substance like mica
were made to cover half the lens, one-half the waves
were retarded ; and thus, when the lens represented
the eye, and the place of the focus the retina, inter-
ference was produced, which, when the distance of
the retardation bore a certain relation to the distance
of two waves (or the wave length), might obliterate
the light altogether. Next, if a luminous point be
looked at, it never is seen as a point, but as a small
circle of light ; and if a retarding plate be interposed,
under some circumstances bands or fringes parallel to
the edge of the retarding plate are generated in the
circular image of the luminous point; and those
bands are not symmetrically arranged from the centre
of the cireular image., Now, if different luminous
points be superimposed (as, suppose, points of the
different coloured lights contained in white or solar
light), in general it would be easily understood that
the bands belonging to one colour would fall asym-
metrically between the bands in the circular image
of another colour ; and thus, if a multitude of them
were superimposed, they would tend to obliterate
each other. It resulted from a mass of calculation
to which he had subjected these conditions, that the
relation of the wave lengths of the different colours,
in passing from the violet to the red end, was such,
that, unger favourable circumstances, a retarding
plate being made to cover the half of the eye next
the violet end, the bands came together, and so

strengthened each other and became obvious to |
sense, but on turning the plate to the red end, the |
bands separated and obliterated each other. Thus |

the phenomenon became a simple consequence of
the undulatory theory.

Sir Davip BrewsTer said, that though Mr. Airy
had kindly put into his hands, some days ago, his

memoir on this subject, he bad not been able to look |

into it, and was therefore the less qualified to express
any opinion on the explanation which it contained. It
appeared,however, from the abstract given by Mr. Airy,
that his theoretical explanation was founded on the
" fact, that the dark bands are only seen when the pris-
matic spectrum is out of focus. Now (said Sir D. Brew-
ster) this fact was never observed by me ; and I can
state explicitly that the bands are well seen when the
definite lines of Frauenhofer are sharp and distinet ;
and indeed this must have been the case in my ob-
servations, for, whether the spectrum was seen with
a telescope, or simply with the unassisted eye, I fre-
quently counted the number of bands which la
between the first lines of the solar spectrum. Wit
to the cause of the phenomenon in question,
I eannot avoid mentioning the singularity of the cir-
cumstance, that the unduﬁtor theory, in the super-
abundance of its power, shall have furnished us with
two different and incompatible explanations of the
same phenomenon, Prof. Powell, of Oxford, has given
one theory asthe undoubted one,and Mr. Airy another.
I have put myself to a great deal of trouble in satis-
fying my own mind that Prof, Powell’s explanation
has no physical foundation ; but I cannot hope to
arrive at ﬂl:d same mut:lftﬂ:e the n'io;a “?I nt
and profound theory Astronomer . But
the mere existence of the bands and lhﬂrdinf
ance is but a small part of the results which m
'he appearance of the bands, when seen
most ¢ ﬂullfi is very
s o S
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are thus exhibited, all the phenomena of absorbent
media are produced, and bands of white light, inca-
pable of decomposition by the prism, are insulated.
With films of doubly refracting media a different
system of bands is exhibited in the ordinary and ex-
traordinary epectrum, and phenomena exhibited
which will eall forth all the resources of the undu-
latory theory. An account of these experiments I
am now preparing for the Royal Society ; but I have
heen prevented from completing them by a trouble-
some affection of the eye.

Sir Davip BREwWsTER gave a short account of four
optical communications:—Dr. Reade's
Iriscope,—Mr. A. Bell's account of what he con-

sidered a new case of Interference,—an account of | j

a singular Rainbow seen by Mr. Bowman, in which
parts of a bow, between the primary and secondary
bows, were formed by reflection from the sea,—and
of another Rainbow seen by the Rev. Mr. Fisher in
Dumfriesshire, in which the primary bow was accom-
panied with five supplementary bows, and the secon-
dary one with three.

Sir D. Brewster stated that Mr. Fisher had ob-
served more supplementary bows than had been
previously noticed ; and that a rainbow similar to
that observed by Mr. Bowman had been seen by
Dr. Halley, at Chester, in 1698. He also mentioned
the existence of deep purple light, occupying the whole
space between the two rainbows, which had de-
scribed to the British Association at Edinburgh in
September, 1834, he had also observed on the 5th
of November, 1834, and on the 24th of September,
1836. In these cases, the light within the primary
bow, and without the secondary one, was white.

Prof. Forpes reported that, agreeably to the in-
structions of the Association, Mr. Osler’s anemome-
ter had been erected at the Astronomical Institution,
Edinburgh, and is now at work under the superin-
tendence of Prof. Henderson and Mr. Wallace.

Mr. Airy gave an account of Mr. Fowler’s new

Calculating Machine. The origin of this machine was | j

to facilitate the guardians of a poor-law district in
Devonshire in calculating the proportions in which the
several divisions were to be assessed. The chief
peculiarity of the machine was, that instead of our
common decimal notation of numbers, in it a ternary
notation was used ; the digits becoming not tenfold but
threefold more valuable as they were placed to the
left; thus, 1 and 2 expressed one and two as in com-
mon, but 10 expressed (not ten, but) three, 1 1, four,
12,five ; but again 2 can be expressed by three, with
one taken from it. Now, let T, written thus, with a
small bar above it, mean that it is subtractive ; then,
1 ¢ and ¢ T are the same in effect, both meaning
five ; and, for a similar reason, by replacing 2 by its
equivalent 1 T, we have five written in there several
ways: 1 g,0r 2 T,or 1 T T; the last is the form
used. It is obvious that by an assemblage of unit
digits thus positively or negatively written, any num-
ber may be expressed. In the machine, levers were
contrived to bring forward the digits 1 or T, as they
were required in the process of calculation,

Dr, Axperson then submitted some observations
on the Dew Point, in which he explained the princi-
ples of the formula which he deduced several years
ago, from the experiments of Dalton and Gay-Lussac,
for determining the wvarious objects connected with
the hygrometric state of the air; and showed, by
means of tables which he had constructed from it, the
facilty and dispatch with which the absolute as
well us the relative humidity of the atmosphere, to-
gether with the dew point, might be obtained. He
concluded his observations on the subject by pointing
out the exact coincidence which holds between the
dew-point and the minimum nocturnal temperature 3
and proved that the quantity of moisture in the state
of vapour which exists in the air, in every region of
the earth, operates as a check upon the diminution
of temperature by radiation, during the night ; for

vapour to the liquid state, evolving its latent
warms the circumambient air, and by giving birth
theumetimcmc:zndinth-rom of vesicy
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