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ally characterised by thoroughness in matters of detail, 
and are seldom lacking in clearness. 

On the practical side of the subject there are ample 
instructions for the adjustment of apparatus, the pro
duction of spectra, and the modes of registration by 
the eye or photographic plate. Particularly useful are 
the descriptions of a home-made mounting for the 
prisms and lenses of a powerful spectrograph, of a 
mounting for a concave grating, and of the con
struction and use of vacuum tubes. The methods 
employed for the infra-red and ultra-violet parts of the 
spectrum are also ably discussed. The explanation of 
the reduction of photographic spectra is less satis
factory. The tedious and often uncertain process of 
identifying the comparison lines of iron described on 
p. 140 may be greatly simplified by the use of Kayser 
and Runge's wave-length map of the iron spectrum, 
especially if the lines due to an impurity of copper in 
the iron which was employed be first eliminated. 
Again, the Cornu-Hartmann interpolation formula for 
the determination of wave-lengths from prismatic 
spectra cannot properly be described as " cumbersome 
and laborious " (p. 133). The entire computation may 
be reduced to a very simple form in which a quarter 
of an hour's work will give all the constants, and the 
advantages of this method of reduction, which is, in 
fact, widely employed, should have been indicated. 

Almost for the first time in a text-book an attempt 
is made to give a connected account of the theory of 
instruments, including the echelon grating and inter
ference methods for the determination of wave
lengths. Such matters as resolving power and 
efficiency are very fully dealt with, but in view of 
Schuster's recent criticisms it is unfortunate that so 
much space has been devoted to Wadsworth's exten
sion of the theory, and in any case the derivation of 
the formula for the diffraction image of a slit (p. 73) 
and of Schuster's expression for purity (p. 3 17) might 
have been included with advantage. 

Among the results of spectroscopic research which 
are described, absorption spectra in relation to 
chemical constitution are well explained, and there 
is an excellent account of spectrum series, in which 
the rela_tive merits of the formulre of Rydberg and 
Kayser and Runge are well brought out. In the 
latter section, however, there rs a complete absence 
of illustrations, the introduction of which would have 
made the whole subject clearer and more attractive 
to beginners. 

Actual errors are remarkably few, but one occurring 
on p. 387 should be corrected. It is there stated that 
" Lockyer has throughout considered that the passage 
from the arc to the spark discharge means a great 
increase of temperature," whereas·, as Sir Norman 
Lockyer has recently pointed out (Roy. Soc. Proc., 
vol. lxxvi., p. 145), the "action of electricity" has 
always been included by him in the term " tempera
ture " in relation to dissociating eff<>cts. 

The illustrations are numerous, but not always well 
chosen; Mechanical details of such highly specialised 
apparatus as that of Schumann for the investigation 
of spectra in the extreme ultra-violet, and of Rowland's 
engine for ruling might well have been 
replaced by illustrations of more direct use to the 
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student. Photographs of spectra are notably deficient 
and might frequently be introduced with advantage, 
as, for example, in the explanation of comparison 
spectra (p. 138) and in illustration of the differences 
between arc and spark spectra (p. 387). 

Notwithstanding the few drawbacks to which 
attention has been directed, the book reflects the 
greatest credit on its author, and will doubtless do 
much to stimulate spectroscopic research. 

PRECIOUS STONES. 

Precious Stones considered in their Scientific and 
Artistic Relations. By Prof. A. H. Church, F.R.S. 
Pp. vii+ 135. (London: Wyman and Sons, 1905.) 
Price rs. 6d.; in cloth zs. 3d. 

T HIS well-known handbook of the Victoria and 
Albert Museum has now reacned a second 

edition. It is difficult to say whether the scientific or 
artistic side of the work is worthy of the higher 
praise; certain it is that no work on the subject has 
better combined the two kinds of information. Within 
the small compass of this little work, Prof. Church 
has succeeded in giving the most exact and up-to
date account of the best methods of distinguishing the 
various gem-stones, so often, by design or accident, 
mistaken for one another. 

The work has been revised and enlarged, and some 
part of it re-written. That it has been fully brought 
up to date will be seen by anyone who refers to the 
accounts given of hiddenite, rhodolite, and kunzite. 

An important feature of this book is the recog
nition it gives to the value, for ornamental and artistic 
purposes, of many substances not popularly regarded 
as gem-stones. It is to be regretted that fashion, 
rather than taste and judgment, play so great a part 
in determining the use and value of many precious 
stones. Prof. Church's book may serve the purpose 
of directing attention to the existence of many ex
quisitely beautiful but almost entirely neglected 
minerals. His remarks on the selection, arrange
ment, cutting, and setting of the various stones are 
especially valuable. There can be no doubt that the 
beauty of many of the gem-stones is often, to a great 
extent, lost by· inattention to the necessity of artistic 
treatment in their setting and surroundings. This 
question has been the subject of much careful study 
on the part of Prof. Church, and he writes on it with 
authority. The catalogue of the collection of preciou£ 
stones made by the late Rev. C. H. Townshend, and 
left by him to the nation in 186g, is printed at the 
end of the book. Any student of gems wishing to 
make himself acquainted with the chief types, and 
their methods of cutting and mounting, could not do 
better, after reading Prof. Church's manual, than to 
visit the Victoria and Albert Museum and examine the 
specimens, -eaeh of which is described in the cata
logue. It is not necessary to point out how greatly 
the value of our national collections is enhanced when 
the public can obtain so cheaply a convenient and 
authoritative handbook, dealing with particular classes 
of objects exhibited in them, like the work before us. 

J. w. J. 
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