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The World Machine. The First Phase, the Cosmic
Mechanism. By Carl Snyder. Pp. xvi+488.
(LLondon : Longmans, Green and Co., 1907.) Price
gs. net.

N this book the author purposes ‘‘ to go back to the

simplest beginnings of things—to the days when

primitive man first learned to count, to measure, to
time, and to weigh, and to mark out how his every
step towards positive knowledge has been an advance
toward mechanical conceptions of phenomena which
must one day end in a mechanical conception of the
whole.” Two-thirds of the book are therefore de-
voted to a history of man’s ideas about the construc-
tion of the universe, while the remaining pages give
an account of the results of the investigations of the
present day. Among his predecessors the author
mentions Pliny and Humboldt. It would be unfair
to blame him for not coming up to the high level of
Humboldt, but it is unfortunate that he too often
resembles Pliny in not having understood his sources
properly, without resembling him in presenting his
readers with a great mass of detail.. The narrative
is very verbose, and does not clearly show how one
idea or group of ideas has been developed from
previous ones.

The author has evidently not studied the original
works of the heroes of science whose judge he has
constituted himself, as he is anything but a trust-
worthy guide in the history of astronomy. Among
the historical works consulted he mentions Schia-
parelli’s memoir on the precursors of Copernicus, but
he can hardly have read it carefully, since he repeats
the old errors about Pythagoras and Philolaus having
taught the heliocentric system.  Mr. Snyder is not
interested in those philosophers who did not know
that the earth moves round the sun, and Plato and
Aristotle are dealt with very severely. Though he
acknowledges that Plato knew something of geo-
metry, he thinks that ‘‘ the puerile phantasies with
which his pages are strewn do not give us a very
high idea of his powers of mind.” Aristotle * cuts
rather a sorry figure as a thinker,”” and the only
philosopher of antiquity who finds favour in the
author’s sight is Demokritus, on account of his
atomic theory.

That the earth is a sphere the author imagines
was undoubtedly known to the Egyptian priests, who
communicated this discovery to Thales; and in several
places it is hinted that the Egyptians and Babylonians
knew a great deal more about the construction of
the world than the Greeks ever did in after times.
This was the belief of Bailly (whom the author quotes
among his authorities), but the discoveries of
archaxologists have long ago shown it to be devoid
of the slightest foundation. Among the Greeks, the
author (or his source) fixes on a certain Bion, said
to have been a disciple of Demokritus, but otherwise
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unknown, as the first to have worked out in detail
the doctrine of the sphericity of the earth. This is
done solely on the authority of Diogenes Laertius,
who says that Bion was the first to assert that there
are countries where there is day for six months and
night for six months. That Parmenides and Pytha-
goras had. announced the spherical form of the earth
and divided it into five zones at least fifty years
earlier is not mentioned.

The various measures of the size of the earth are
next dealt with, and it is stated that we do not know
the exact value of a stadium. It is, however, now
quite . certain that the stadium of Eratosthenes was
equal to 157.5 metres, being the measure employed

by the bematists or professional pacers, and that

Posidonius used the same. Their results for the cir-
cumference of the earth, 252,000 and 240,000 stadia,
were therefore not very discordant, and the former
was remarkably near to the truth. Ptolemy, who
gives 180,000 stadia, employed the official or Royal
Egyptian stadium of 210 metres, so that he, in other
words, simply adopted the value of Posidonius. That
Columbus thought India much nearer to Spain than
it really is was therefore not caused by an error of
Ptolemy in making the earth too small, but by his
believing Asia to extend much further east than it
does.

If the author does scant justice to Eratosthenes in
this matter, he certainly gives him far too much
credit with regard to his idea of the distance of the
sun. We are told that; according to the ‘‘ Placita
Philosophorum,”” Eratosthenes gave this distance as
804 million stadia, a wonderful approximation to the
truth. So it would have been, but unfortunately the
correct reading of the passage in question is 4,080,000
stadia, so that we need not trouble ourselves to find
out how Eratosthenes came to know the distance of
the sun so very accurately. Neither was the know-
ledge of Posidonius on this matter very miraculous,
for when he assumed the ‘sun’s distance to be
500 million stadia, it was a perfectly arbitrary
assumption, in which he merely followed Archimedes.
In his ** Arenarius,” Archimedes had purposely made
the circumference of the earth equal to three million
stadia, in order to have large numbers to operate
with, and the circumference of the solar orbit ten
thousand times as great.

No attempt is made to show how Aristarchus may
have been led to suggest that the earth moves round
the sun, but here, as everywhere else, the author fails
to realise the state of science of past ages, and
thinks that it ‘‘ passes understanding » that Archi-
medes could accept the geocentric system. The
wonderful progress of mathematical astronomy,
culminating in the work of Ptolemy, is quite ignored,
and the picture of Greek astronomy presented by Mr.
Snyder is on the whole a very misleading one. Pass-
ing to Copernicus, we find it stated that he discarded
the system of epicycles, while the truth is that he
had to employ them very largely, because he did not
know the two first laws of Kepler, The * third
motion  of the earth assumed by Copernicus has

BB



554

NATURE

[AvrIL 11, 1907

also been quite misunderstood. As usual, the author
is ready with his blame, and wonders that Lionardo
da Vinci did not stand up for Copernicus. But as
he died twenty-four years before the book of
Copernicus came out, he may be held excused. The
same is the case with Kepler, who could not very
well make use of Galileo’s little book on mechanics
written in 1504, since it was not printed until four
years after Kepler's death. Of Galileo we learn
that he showed that the speed of a falling body in-
creases with the square of the time (p. 256). Had he
really done so he would have deserved to be enrolled
among the delinquents castigated by the author. So
would Newton, if he really had proved that the mass
of a body may be calculated if we know the period
and distance from the central body, or that gravity
is less at the poles than at the equator (p. 261).

The author has succeeded better in the last hundred
pages, which deal with stellar astronomy, the last
chapter discussing the question of the probable * end
of the machine.” His own opinion is that all bodies
will finally be congregated into a single mass, but
he also sets forth the view of Arrhenius, that the
matter of the universe follows a continual round of

alternating aggression and dispersion. y
Jo L E. Di

THE MATHEMATICAL ASPECT OF

SPECTROSCOPY.
Vorlesungen iiber teoretische Spektroskopie. By
Prof. A. Garbasso. Pp. viii+256; illustrated.

(Leipzig : Johann Ambrosius Barth, 1906.) Price
7 marks.
N the printed report of the lecture delivered before
the Royal Institution on March 30, 1906, on
“ Recent Progress in Magneto-optics,”” Prof. Zeeman
concludes with the following remarks :—

“ Maxwell has said, ‘an intelligent student armed
with the calculus and the spectroscope can hardly
fail to discover some important fact about the interior
structure of a molecule.,” I think this statement re-
mains as true now as it was thirty-two years ago.

“There can be no doubt, I think, that spectrum
analysis, and especially the magnetisation of the
spectral lines, will give us a clue to the inner struc-
ture of the atom.

“1 hope that I have succeeded in imparting to’

you this my conviction,”

Now Prof. Garbasso’s book seems to us exactly
to cover the ground contemplated by Prof. Zeeman
when he wrote these concluding remarks. It is, in
fact, a well-planned attempt to build up an electro-
dynamical theory of the phenomena of spectroscopy,
using no more difficult mathematics than the ordinary
calculus of mathematical physics.

In spite of the fact that the word * electro-
dynamical "’ has gone out of fashion, and that it is
more proper nowadays to say ‘‘ electromagnetic,” the
old word is here retained as representing more
correctly the spirit of the present book. If the equa-
tions of the electromagnetic field are written down
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and the quantities in them are defined in the phrase-
ology of the physicist, the study of these equations
is rightly described as electromagnetism. By repre-
senting the quantities in question as generalised
position coordinates and the corresponding generalised
momenta in Lagrange’s equations, the study is
brought under the heading of dynamics. Inasmuch,
however, as there is no hard and fast line of de-
marcation between the two methods, and it is a matter
of convenience which interpretation is used, the name
‘“electrodynamical ** well describes the methods of a
book in which both aspects are considered.

The book is divided into twenty lectures, and is
based on a course delivered at the University of
Genoa. Of these, the first four form the first sec-
tion of the book, and consist chiefly of introductory
matter, namely, a summary of the principal pheno-
mena of spectroscopy, a description of certain electro-
magnetic and electro-optical models and their appli-
cation to the explanation of optical resonance, and
a mathematical lecture dealing with the well-known
theory of small oscillations, transformations of line,
volume and surface integrals, and similar * auxiliary
propositions.”’

The second section deals with Cauchy’s theory of
dispersion, Helmholtz’s theory of anomalous dis-
persion, and a lecture on mechanical models of com-
pound molecules, based on work by Dr. Filippini, of
Genoa, who uses various forms of compound pendu-
lums for the purpose of representing the various
degrees of freedom of the assumed molecules.

The subject proper of the book, namely, the build-
ing up of mathematico-physical theories, commences
with the eighth lecture, and occupies the two re-
maining sections of the book. These two sections
afford typical instances of what has been, and is likely
to be, the most interesting and prolific field of re-
search in dealing with complex physical phenomena.
To *‘explain” such a phenomenon we formulate
some system, dynamical or otherwise, the equations
of motion of which are capable of being integrated,
and the integrals of which when interpreted represent
effects similar to those observed. The assumed
system then constitutes a model of the given pheno-
menon. Dr. Garbasso has endeavoured to confine
his treatise to the discussion of phenomena that are
capable of being studied by means of models, adding
that

““ A theoretical exposition which does not take
account of the properties or of the possibility of its
model is for physicists no theory but only a chaos
(* ein Unding ’).”’

The models made use of in the third section are all
electrical oscillators, each represented diagrammatically
by two or more conducting spheres connected by
wires. For one-dimensional oscillations, simple
oscillators each represented by two spheres are
chosen; for three dimensions the author mainly
employs compound oscillators having their conductors
parallel to the three coordinate axes. These are, of
course, simplifying hypotheses; but, as the author
points out, for example on pp. 124, 149, the character-
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istic determinant is of a very high order in all but
the simplest possible cases, and certainly the purpose
of the investigation, that of judging the unknown
from the known, is best served by keeping the mathe-
matics as simple as possible. Even when this is done
the author obtains theoretical confirmation of the
known results regarding the spectra of metallic
haloid salts (Lecture 14, § 1), Lockyer’s long and
short lines, and observations on the dissociation of
the elements in the solar protuberances (Lecture 1,
§ 7, and Lecture xiv., § 6), Kayser and Runge’s
series of spectral lines, and the phenomena of sur-
face colours (*‘ Schillerfarben *’), under which head-
ing the colours of butterfly scales are discussed at
some length, this application being illustrated by an
excellent photograph of the scales of one of the
‘“blues,” in which the dimensions of the pigment
granules are equal to the wave-length of blue light.

This section deals, then, with the electromagnetic
theory of spectroscopy of which Lecture 14 forms a
general summary. In the fourth and last section
many of the same results are established in a different
way, by what the author describes as the electro-
static theory. This theory is based on the study of
moving charges, and regards the molecule built up
of electrified moving particles. It is, in fact, the
electron theory, and the first lecture contains a proof
that in the cases considered the electromagnetic
forces are negligible compared with the electrostatic
ones. The succeeding chapters deal with Dr.
Stoney’s theory of double lines, J. J. Thomson’s
models of atoms, and conditions of stability with
special reference to the periodic law. The last lecture
(Lecture 20) is a summary of the electrostatic theory,
and contains explanations of the phenomena referred
to above, based on this theory.

In summing up, Dr. Garbasso expresses the
opinion that the electromagnetic and the electro-
static theories, and in some cases even mechanical
models, are equally competent to account for observed
phenomena. The electrostatic method he considers
to be the most complete, but the electromagnetic
method possesses considerable advantages for teach-
ing purposes; it possesses a peculiar heuristic value,
and opens up the possibility of reproducing the
electrical oscillations artificially.

The book makes no claims to being a text-book, or
in any way a complete account of all that might be
said on the subject. It contains, no doubt, many
proofs that are open to criticism, but experience has
shown that objections are very generally raised years
after a book has been written, and very often on
work which has been accepted unchallenged by a
large number of readers. The main points we have
now to consider are whether the author has stated
his case well and carefully, whether the book is calcu-
lated materially to help us in unravelling the many
curious puzzles revealed by the spectroscope, and
whether the methods adopted are the best suited to
the objects in view, and on each of these points we
pronounce judgment in the affirmative.

G. H. B.
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ORIGIN OF THE ENGLISH NATION.

The Origin of the English Nation. By H. Munro
Chadwick. Pp. viii+352. (Cambridge: The Uni-
versity Press, 1907.) Price 7s. 6d. net.

HE title of this work really conveys a more
accurate suggestion of its scope than the first
sentence of the preface, which describes it as ‘“‘an
account of the early history of the English nation.””
There was certainly room for such a work, in which
all the available evidence should be carefully con-
sidered, and Mr. Chadwick has done this with the
greatest minuteness. In fact, his book suffers to
some extent from over-minute discussion of questions
which have at best a very faint bearing upon the
main subject of his inquiry. This is especially the
case with the later chapters in the volume, such as
that on the ** Cult of Nerthus.”

Another general criticism which might be made is
that Mr. Chadwick is rather too much given to the
common, but very unsatisfactory, process of drawing
a strong conclusion from a series of very weak
premises. Unfortunately, much of the evidence re-
lating to the Germanic conquerors of England during
the time before the invasion is so fragmentary and
contradictory that hypotheses can hardly be avoided.
It is therefore the more necessary that they should
be used as sparingly as possible, otherwise they are
apt to obscure the recorded facts. In particular, it
is of little service in the end to set modern supposi-
tion against ancient assertion; the former is at least
as likely to be wrong as the latter, even when it
appears to reconcile contradictions. The author, for
example, seeks to cast doubt upon the express state-
ment of Bede that the invaders came from three
nations, the Saxons, Angles, and Jutes. On various
grounds, such as similarity of language and customs,
he comes to the conclusion that there is not sufficient
evidence for separating the Saxons from the Angles,
and that the invaders ‘‘ belonged not to three but to
two distinct nationalities,”

That the distinction cannot be clearly perceived
now does not prove very much; it may have been
clear enough to themselves and to Bede. It may even
to some extent have become obscured through the
migration to a new country, just as national differ-
ences soon tend to disappear in modern colonies.
Or the difficulties raised by Mr. Chadwick may
simply lie in the meaning to be attached to ‘‘ nation ’”
or ‘“people.” In Scandinavia of the tenth century
we find four very distinct peoples who did not differ
from each other in any essential respect. It is no
argument against the reality of the Saxon element
that Englisc and Angelcynn became the usual desig-
nation of the language and the people. Where no
great difference was felt, the convenience of a
common name would soon be obvious. The use of
national names is not stable enough to be valid
evidence in doubtful cases. The lowland inhabitants
of Scotland in the fifteenth century called themselves
‘Scots and their language English; and Snorri
Sturluson evidently saw nothing contradictory in.
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making Norwegian kings speak ‘the Danish
tongue.”  These instances show how readily the
name of the Angles might efface that of the Saxons
even at an early date.

While such objections may be made to some of Mr.
Chadwick’s arguments, the method he has followed
in tracing the origins of the English people is a
sound one. He begins with what can be learned
of the invading nations immediately after their settle-
ment in Britain, and from this works back as far
as possible into their previous history. A necessary
result of the method, however, is that as the inquiry
advances the evidence becomes more scanty, and the
use of conjecture more and more obvious. For this
there is no help, but it seems a little disproportionate
to give only ninety pages to the English period and
two hundred and fifty to the Continental, of which
so little is known. These ninety pages contain four
chapters, of which the first gives a survey of England
in the sixth century, showing the extent of the con-
quest at that date. The West Saxon invasion, and
that of Kent, are specially discussed in the following
chapters, and the fourth is occupied with the ques-
tion of the three nations referred to above. It in-
cludes some wuseful tables of early linguistic
variations, and remarks on these, together with an
account of the difference between Wessex and Kent
in respect of the various classes of the community
and their wergelds.

The very hypothetical character of Mr. Chadwick's
inquiry does not do full justice to the great mass of
interesting matter which he has brought together.
A very wide range of reading and research underlies
every chapter of it, and each point has evidently
been the subject of much study and consideration.
Many of his views are highly suggestive, and may
yet lead to more certain results. In the meantime,
the evidence produced does not seem sufficient to
convict Bede of any essential error, or to modify in
any important way the usual views on the subject.

W. A. CraiGie.

THE RAINFALL OF NORTH GERMANY,

Die Niederschlige in den norddeutschen Strom-
gebieten. By Prof. G. Hellmann. In three
volumes.

Vol. i., pp. vi+386+140; vol. ii., pp.
viii+7225 vol. iii., pp. viii+872. (Berlin: Dietrich

Reimer, 1906.) Price 60 marks,

R. HELLMANN'S three volumes contain a
wealth of information relating to the rainfall
and allied phenomena in the North German river
basins. The principal observations are elaborately re-
duced, and in many aspects very fully discussed.
The significance of this rainfall in its wider relation
as part of the world weather, and, as such, its prob-
able correlation with solar changes, are investigated
with the advantage of well-marshalled data.

The area specifically dealt with in the volume is
extensive, consisting practically of the great plain
which extends without interruption from. the chain
of mountain ranges in south Germany to the North
Sea and the Baltic. The direction of the river flow
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and the precipitation of the country are very largely
determined by this chain of mountains, which is part
of the great water-shed of Europe. The conditions
of the rainfall problem over such an area would seem
to be fairly simple, and capable of being dealt with
in general terms. The local conditions, however, as
is wusual, exercise a considerable influence, the
‘actual "’ varying widely from any ** mean.”

The three volumes may be taken as a summary of
the meteorological work of many years in the de-
partment of rainfall measurement within the district
named. Its fulness and painstaking completeness is
such as is expected from the efficient State-supported
meteorological organisation of Germany. Much of
the data is from the numerous and evenly distributed
stations, daily returns from which are made immediate
use of for short-date forecasting.

The first volume is general, describing and dis-
cussing the data and results. This volume is divided
into five sections, of which the first, in dealing
generally with the observation material and the
manner in which it has been obtained, discusses the
distribution of stations and the quality of the observ-
ations themselves. The recognition of the influence
on these of the type and position of the gauges used
is of value. Such considerations affect the credentials
of the older observations, a knowledge of the stand-
ing of which allows the full length of the record to
be used safely or to be rejected where untrustworthy.
A long meteorological record is sometimes, like the
curate’s egg, merely good in parts. The ease of ap-
proximate rainfall measurement conduced to its early
commencement, and very old records exist. Observ-
ations made at Breslau (r717-1727) gave an annual
mean of 576 mm., which does not differ greatly from
the modern value of 567 mm. A valuable bibliography
of the history of rainfall measurement concludes -this
first part. i

The amounts of rain and their reduction-and inter-
comparison are next dealt with. The influence and
value of smoothing curves by taking means is illus-
trated both by actual curves and by tables. Means
for several stations, for periods varying from five to
forty-five years, together with the * greatest differ-
ences '’ in each set of means, are obtained and com-
pared. The standing of short-period means and the
necessity of taking a long period to obtain a normal
value become clear. A valuable table of monthly
seasonal and annual means, both actual and per-
centage of mean year, is given in the text for nearly
100 stations. The distribution of rainfall in the year,
from ten- and twenty-year means, is discussed and
illustrated by curves for Konigsberg and Stettin.
Abnormal rains and thunderstorms are considered at
some length, while material for further discussion is
given in tables of great detail.

The reduction of the data is further extended in
the next section of the volume to the problem of the
determination of the expectancy of greatest rainfall
and the probability of the number of rainy days of
definite intensity. Various mean curves are used
depending on periods of observation of from nineteen
to forty-three years. Snowfalls are dealt with in re-
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lation to snowy days, and their number and distribu-
tion throughout the year are illustrated, as usual,
with compact tables of mean values for a large
number of stations. Mean first and last snowfalls,
here effectively tabulated, are important factors in
the estimation of the climate of any place.

To this point the work deals with general con-
ditions and mean values drawn from the long and
trustworthy records discussed. In the sequel, that
most obvious fact about rainfall, its variability, re-
ceives attention. The outstanding and apparently
abnormal features are discussed, and a very complete
list of dry and wet seasons from 18511900 is here
available for critical investigation. The attempt to
correlate these changes with larger variables, cyclic
or otherwise, is a most important work. The rain-
fall, considered in relation to the well-known sun-
spot period, seems to indicate that periods of maxi-
mum  precipitation are bound up with maxima of

sun’s spotted area. The author, however, is not
able to consider these directly related as cause
and effect, while he suggests that Sir Norman

Lockyer's views as to the importance of prominences
and allied phenomena may be nearer the true relation.
The reader is specially referred to Sir Norman
Lockyer’s “ Report on Simultaneous Solar and
Terrestrial Changes ' as best setting forth the general
relationship between these two classes of phenomena.

The second and third volumes contain tables of
data arranged under observing stations in the river
basins.

The work is a monument to the value of scientific
organisation and industry, and illustrates the high
worth of collecting long, trustworthy, and continuous
meteorological  records.

OUR BOOK SHELF.

The Zoological Record. Vol. xlii. Being Records of
Zoological Literature relating chiefly to thé Year
1905. Edited by D. Sharp. (London: Zoological
Society, 1906.)

Wirn this volume ends, at any rate for the present,
the series of this invaluable work with which we
have been so long familiar, for next year the
amalgamation with the zoological section of the
International Catalogue of Scientific Literature is to
commence. One effect of this change will be to
make a radical alteration in the abbreviations
employed for the titles of zoological serials, a change
which, from the point of view of the working
naturalist, is distinctly to be deplored. Whether the
new arrangement will give that relief to the recorders
to which the editor alludes so confidently in the pre-
face remains to be seen.

In the main, the present volume follows the same
lines as its predecessors, and displays the usual high
level of excellence. By a rigorous system.of cutting
down, it has, however, been found practicable to
make a considerable reduction in the number of
papers in the general section.

Owing to the retirement of one old and experienced
member of the staff, it has been necessary that a new
recorder should undertake the sections dealing with
reptiles (inclusive of amphibians) and fishes, and it
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is unfortunate that the editor has not apparently -
realised that this new member of his team required
more attention than the old stagers. To allude to a
tithe of the serious and misleading errors in these
two sections would be impossible, and we can only
indicate a few of the most glaring. Geography
seems a very weak point with this recorder. In the
fish section, for instance, the Rio Negro is placed in
Africa, while the eastern seas of the Russian Empire
are included in Europe. Arabia in the reptile sec-
tion comes under the heading of Africa, while in
the fish section Muscat and Oman are placed in
Asia.  ** Ophidia,” too, is so placed and printed on
p. 27 of the reptile record as to convey the idea that
it stands for a country. It should also have been ex-
plained that *‘ Riu-kiu’ is the Chinese equivalent
of * Liu-kiu”’ or ** Loo-choo.”

As to misprints, it might almost be said that their
name is legion; but, as examples, it must suffice to
notice Epiorates for Epicrates, gandryi for gaudryi,
Hoodwell for Hordwell, Malaclemmys for Malaco-
clemmys, and Tyrranosaurus (repeated in the list of
new. genera) for Tyranosaurus. - In the case of a
large number of new species of reptiles the localities
are omitted, while many papers quoted in the title-
list are not referred to in the subject-index. None of
the genera included in the Percida really belongs to
that group.

The other recorders seem, for the most part, to
have done their work well, although it would have
looked better if the somewhat long list of corrigenda
to the mammal record had not been required.

. “n

The Principles of Horticulture, A Series of Prac-
tical Scientific Lessons. By Wilfred Mark Webb.
Pp. 136. (London: Blackie and Son, Ltd., 1907.)
Price 2s.

Tue experience of the author as a former teacher and

demonstrator in the Essex County Council School of

Horticulture has served him in good stead. He puts

a plant into the hands of the pupil, shows him how

to study it, indicates to him what there is to be learnt

from it, both as to external form and internal func-
tion, and having thus rendered help "in the pre-
liminary stages leaves the pupil to make himself
master of further details by his own exertions.

We rather doubt the advantage of beginning
microscopical work at so early a stage, and should

prefer to defer the investigation of the - minute
anatomy of a plant until the pupil has become
familiarised with the facts of morphology. The

search for sieve-plates and companion cells might
well be left until the pupil has familiarised himself
with morphology and classification. Stress is very
properly laid on the importance of drawing, as every
student soon finds the great help of sketches of even
the roughest kind, provided that they show what the
draughtsman saw or intended to see. Accuracy of
detail rather than artistic effect is what should be
aimed at, and it is a matter of surprise to see the
excellent representations which pupils make after very
little practice. The illustrations in the present book
afford a good example of our meaning; they show
what they are intended to show, though they are not
pictures. A list of the natural families, arranged
according to the system of Engler, is given. For the
purposes of the beginner it would, we think, have
been better to-have picked out some dozen or score of
the most important orders, and to have omitted a
mass of detail not required by the average student
and not full enough for those who desire more com-
plete information.
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A section is devoted to the insects which prey upon
plants, and to the measures to be taken for the de-
struction of these pests, as well as of fungi. That
the book is up to date may be gathered by the refer-
ences to Mendelism and De Vries.

A copious index is given, as well as hints as to
the way in which examination questions should be
answered.

A little more information as to the “ reason why "
of digging, watering, striking cuttings, and other
garden operations would have increased the value of
the book, which nevertheless is one which can con-
fidently be recommended to the attention of all those
interested in gardening.

Dr. Schlich’s Manual of Forestry. Vol. iv. Forest
Production. By W. R. Fisher. Being an English
adaptation of * Der Forstschutz,” by Dr. Richard
Hess. Second edition. Pp. xxiii+712. (London:
Bradbury, Agnew and Co., Ltd.)

Tuis volume is the second edition of Prof. Fisher’s

“ Forest Protection,” and is uniform with the third

edition of wvols. i., ii.,, and iii. of Dr. Schlich’s

“ Manual of Forestry.” The book is an English

adaptation of Dr, Hess’s * Forstschutz,” that is, it

is not a mere translation, as the author has exercised
discretion in his selection of material in order to
make the book more adapted to the use of British
and Indian foresters, New illustrations have also
been added which are not in the German edition.
The subject of forest protection is of immense import-
ance, and covers a wide field of knowledge, prac-
tically including every branch of scientific sylvi-
culture. The author has arranged and presented
the various protective measures to be adopted against
inimical agencies, both in the organic and inorganic
worlds, in a very clear and interesting manner. The
volume also contains a useful index at the end. Prof.

Fisher has done valuable work by rendering avail-

able to student and forester a vast store of inform-

ation which has hitherto been accessible only to a

few. The book is one which we can warmly recom-

mend to all those who have forests or trees under
their charge. '

The Essentials of Histology, Descriptive and Prac-
tical. By Prof, E. A. Schiifer, F.R.S. Seventh

edition, Pp. xi+307. (London: Longmans, Green
and Co., 1907.) Price 10s. 6d. net.

Tue fact that this volume has reached its seventh
edition shows conclusively that it supplies a want.
The features of the present edition are the introduc-
tion of colouring in the illustrations and a consider-
able increase in the part devoted to the nervous
system. In this portion practically a new set of
illustrations appears, which can only be described as
admirably calculated to indicate the salient points
“which the elementary student must be familiar with.
Either for the {:urel scientific or for the medical
student this book will continue to be of the highest
value.

Actualités  scientifiques. By Max de Nansouty.
Pp. 361. (Paris: Schleicher Fréres, 1906.) Price
3.50 francs,

Tue general character of this annual publication was
described in noticing the issue for 1905 in NATURE
of November 23, 1905 (vol. Ixxiii., p. 76). The short
essays on scientific subjects of current interest range
over most branches of science, and should be useful
as reading exercises in French classes in schools
where the pupils also learn something of science.
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LETTERS TO THE EDITOR.

[The Editor does not hold himself responsible for opinions
expressed by his correspondents. Neither can he undertake
to return, or to correspond with the writers of, rejected
manuscripts intended for this or any other part of NATURE.
No notice is taken of anonymous communications.]

A Hydraulic Analogy of Radiating Bodies for Illus-
trating the Luminosity of the Welsbach Mantle,

Tue device about to be described enables us to illustrate
to a class the behaviour of different types of radiating
bodies when introduced into a flame, and will be found
especially useful in explaining the remarkable luminosity
of the incandescent mantles used in modern gas-lighting.
It is, of course, not intended to explain the mechanics
of radiation, but merely to enable us to describe certain
phenomena in terms of easily grasped notions.

Students are told that the more powerfully a body
absorbs the more powerfully will it emit when heated,
this relation holding for every individual wave-length.
Black bodies, then, give out the most light when heated.
The fact that a white block of lime is far more luminous
than a carbon rod when heated in the oxyhydrogen flame
is not usually cited in support of this law, while the fact
that the most luminous body of all, the Welsbach mantle,
is also quite white, is equally unsatisfactory as an illus-
tration, for white bodies are in reality transparent, that
is, they are made up of masses of small transparent par-
ticles, and transparent bodies ought not to emit at all.
It is, of course, necessary to define just what we mean
by transparency in this case, and it may be well to con-
sider first a somewhat analogous case. The absorption
which is accompanied by high emissivity is true absorp-
tion, and not selective reflection, which is sometimes con-
fused with absorption. A highly reflecting polished metal
surface is a poor radiator, but by properly constructing
its surface we may give it the power to absorb and emit.
A bundle of polished steel needles with their points all
turned towards the source of light reflects scarcely any
light at all, the rays undergoing multiple reflections
between the conical ends of the needles. Such a bundle
of needles should emit much more powerfully than a
polished steel surface, and it is easy to see just why it
should do so. Each needle, seen end on, sends not only
emitted light to the eye, but reflects rays coming from its
neighbours. The surface formed by the points of the
needles can be regarded as an absorbing surface, which
absorbs in virtue of its structure; it is analogous to the
hollow ‘‘ black bodies " with which we are now familiar.
The point which I wish to emphasise is that such a
surface, which absorbs not at all in virtue of its mole-
cular nature, is also a powerful radiator, the mechanism
by which its radiating power has been increased being as
indicated above,

Suppose, now, we take a perfectly transparent body,
which, like a perfect reflector, has no emitting power, A
bead of microcosmic salt (sodium pyro-phosphate) heated
in a blast lamp is a good example. Though the platinum
wire which supports it glows with vivid incandescence,
the bead remains perfectly dark. A glass bead, however,
emits a good deal of light, doubtless from the fact that
its transparency is much less at high temperatures, a very
common behaviour of transparent substances. The micro-
cosmic salt on cooling becomes traversed by hundreds of
cleavage planes, which give it a milky appearance. On
re-heating it it emits light strongly, until it finally fuses
into a transparent drop, when it instantly becomes dark
again. The reason for this behaviour is not quite so
apparent as in the case of the needles. In fact, T am
not quite sure that I understand it at all. Quartz behaves
in the same way. A drop of clear fused auartz, heated in
the blast, emits little or no light, but if it contains spots
made up of an emulsion of quartz and air, these spots
emit strongly. In other words, an opacity resulting from
a pulverisation of the transparent medium seems to be
accompanied with a strong emitting power. Apparently we
cannot apply the same reasoning as in the case of the
needles, and it looks rather as if the radiation was largely
a surface effect. If this is so, it is obvious that an
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increase of the surface, by enclosures of air, will increase
the radiating power. It is my intention to make some
measurements of the intensity of the light radiated from
the ends of long and short cylinders of red-hot glass.

The hydraulic analogy of radiating bodies which we will
now consider occurred to me during a lecture on radi-
ation, and proved quite useful in explaining the different
behaviour of various types of radiators.

The radiator is represented by a tall hollow cylinder,
open at the top and closed at the bottom, provided with a
number of outflow pipes of different sizes as shown in

Fig. 1.  Water flows into the
cylinder at a certain definite rate
from a horizontal pipe or flume,

& 5 & the height of which above the
//// base of the cylinder (r,) repre-
0 sents the temperature of the
i flame. Obviously the level of the

water in the cylinder will rise
until the rate at which the water
flows out exactly equals the rate
at which it flows in. This
height (1,) is the temperature
which the radiator acquires in
the flame. The jets of water
which issue from the tubes re-
present radiation of different
wave-lengths, the small jets re-
presenting the short waves,

We will first suppose our
hydraulic radiator to represent
a black body, say a lump of carbon. In this case all
the _pipcs at the bottom are wide open, and we have the
maximum outflow of all wave-lengths for any given
temperature, i.e. for any given height of the fluid within
the cylinder. If we take the cylinder empty and plunge
it into water, jets will squirt into it through the pipes,
that is, it is a perfect absorber for all wave-lengths.
With all the pipes open, however, the level of the water
within the cylinder will not rise to any great height,
owing to the limited rate at which water flows in from
the horizontal pipe. This means that the lump of carbon
in the flame does not rise to a very high temperature
because it radiates energy at a high rate. At the low
temperature there is comparatively little visible light in
the radiation, for the shorter waves only appear in
quantity at high temperatures. We can imitate this con-
dition in our hydraulic model if we choose by putting
valves on the inside of the tubes, those on the small tubes
opening only at high pressures,

To make our model imitate the bead of
salt we plug up all the pipes. The cylinder now re-
presents a transparent body. If immersed in water it
absorbs nothing through the pipes, and no matter how
high the level of the water rises in it there is no emission
of fluid, in other words, no radiation. The body rises in
temperature until the temperature is equal to that of the
flame, but there is no radiation. Take next the case
of the lime in the oxyhydrogen flame. It is a partially
transparent substance, and we can imitate it by plugging
the tubes with glass beads or cotton. Owing to the lesser
rate at which the water now flows out through the tubes,
the level rises much higher than when the tubes are all
open, and owing to the greater pressure (temperature) we
have liquid jets through the small tubes (short wave-length
radiation). The inferiority in the emissivity is more than
made up for by the higher temperature which the body
can acquire. We are now ready for the \Volsbncf\
mantle,

It has been conclusively shown by Rubens that the
peculiar brilliancy of the thorium mantles, caused by a
small trace of cerium, is due to the fact that the cerium
makes the thorium selectively absorbing for the short waves
at high temperatures. If we wave a Bunsen flame over
a mantle in a brilliantly lighted room, it will be seen to
turn yellow at a temperature a little below a red heat.
In other words, it becomes a strong absorber for the short
waves. It is, however, transparent for the long waves,
consequently it does not emit energy at anything like the
rate at which a black body does, and in consequence can
rise to a high temperature in the flame, exactly as a pure
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microcosmic

thorium mantle. Its band of absorption in the blue region
enables it to pour out visible radiations nearly as power-
fully as those which a black body at the same tempera-
ture would emit, hence its enormous brilliancy. Our
hydraulic model, with its tubes all plugged with cotton, re-
presents the mantle of pure thoria, while to transform it
into the Welsbach mantle we have only to pull out the
porous plugs from some of the smaller tubes. In this
condition, owing to the impeded flow in the large tubes,
the water will rise in the cylinder to a great height, and
we get very powerful jets from the small tubes which we
have opened, much more powerful than in either of the
previous cases considered. Of course, with all the tubes
open we could get equally intense small jets if we poured
the water in at the top at a sufficient rate. There is a
limit to this rate, however, for it is obvious that the rate
at which the water is poured in at the top corresponds
to the rate at which the flame can pour energy into the
radiating body, a circumstance which depends on the con-
ductivity of the body for heat and other things.

It is not necessary to make the hydraulic apparatus, of
course, for its action is so easily understood that a
diagram answers every purpose. Its utility lies in the fact
that it fixes in the mind of the student the behaviour of
different types of radiators when plunged into a flame,

It could be made, perhaps, to illustrate the displacement
of the point of maximum energy in the “spectrum which
accompanies a rise in temperature, but it is doubtful
whether any such complications would prove beneficial.
It seems best, on the whole, not to try to illustrate too
much with it, as its relation to a radiating body is at
best rather far-fetched. R. W. Woob.

Johns Hopkins University, Baltimore.

Retardation of Electroscopic Leak by means of
recognised Radio-active Substances.

IN a communication made to the Royal Society on
April 5, 1906, and subsequently published in the ** Archives
of the Middlesex Hospital,” vol. vii., I described certain
experiments which 1 regarded as showing that substances
exist which retard the leak of an earthed metal electro-
scope. I further asserted that an aluminium plate which
had been kept in proximity to, but not in contact with,
uranium, thoria, or pitchblende, also retards the electro-
scopic leak. This retardation does not necessarily occur
immediately after introduction of the modified aluminium
plate into "the electroscope, for after proximity to thoria
there is a period, lasting three or four days, during which
the leak is accelerated, and after proximity to radium I

failed to find any evidence of retardation whatever. My
results were received with scepticism, except by Sir
William Ramsay, who had independently observed the

same phenomenon in his laboratory. It is impossible to
occupy your space with details, but it may be stated that
gold-leaf electroscopes made of }-inch lead were used,
that the earthing of electroscopes and aluminium was
complete, that effects of induction and alteration of
capacity of the electroscope were eliminated, and that the
general conditions were kert as constant as possible.
Since reading the paper I have repeated the experiments
in the most stringent way of which I am capable in a
pathological laboratory, and have obtained identical results.
Further, using the same apparatus, 1 have exposed the
aluminium plates to X-rays for a period of three hours,
and have found a complete absence of any change in the
rate of leak, whether in the direction of retardation or
of acceleration. Full details of these experiments will be
published in the forthcoming number of the Archives of
the Middlesex Hospital. Below I give the salient points
of an experiment which was carried on continuously from
August 10 to December 24, with the exception of intervals
August 27 to September 11, and September 19-30, during
both of which the electroscopes were left undisturbed.
The values given represent percentages of the mean leak
of the electroscope during twenty-four hours under normal
conditions corrected by the leak of the control electro-
scope on the day for which the observation is given,
Lowest corrected percentage during period August 10 to
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October 12 (standardisation period)=84.8. On nine out of
thirty-five observations during this period the corrected
percentage was below go. 3

Lowest corrected percentage during two blank experi-
ments, each lasting twelve days=8¢9.1. On one out of
twenty observations during these two periods of blank
experiment the corrected percentage leak was below go.

Lowest corrected percentage during period November
7-17, after two days’ proximity of the aluminium plate to
pitchblende=81.9. On ten out of eleven observations
during this first period of true experiment the corrected
percentage was below go.

Lowest corrected - percentage during the period
November 21 to December 24, after a two days’ re-
approximation to pitchblende=79.5. On thirty-one out of
thirty-five observations during this second period of true
experiment the corrected percentage leak was below go.

W. S. Lazarus-Barrow.

Cancer Research Laboratories, The Middlesex

Hospital, W., April 3.

Atmospheric See.Saw Phenomenon and the Occurrence
of Typhoon Storms.

IN January last there was a very noteworthy barometric
change agreeing in a high degree with the results of those
synodal pressure periods which have been affirmed for
European latitudes by the statistical investigations of two
German meteorologists, Captain K. Seemann and Dr. G.
Meyer. These results require high pressure at the time
of the first quarter and low pressure at the time of the
full moon, especially in the months from September to
January, Last January was also in a synodal respect
marked by its elliptical character; so it agrees accurately
with those requirements, the first date (January 21) nearly
coinciding with a record of high pressure in northern,
central, and eastern Europe, and the latter date (January 29)
with a decidedly low pressure. The conditions on the
following first quarter (February 20) were completely
reversed, for on this date there was a remarkable record of
low pressure in the above parts of the earth-atmosphere.

This. direct reversal of the pressure conditions of
January. was sufficient to excite the suspicion of a kind of
see-saw phenomenon. This suspicion has been confirmed
by a synoptic investigation of the barometric conditions
over the whole earth, so far as information is at present
available,  The isobar of 760 mm. surrounded on
February 20 the greater parts of Europe, the North
Atlantic, and North America. The whole area contains
more than 50,000,000 square km., nearly one-tenth of the
whole surface of the earth; but it soon became possible
to prove that an area of very high pressure also existed
on February 20. This area had its centre over Trans-
baikalia. The weather report of St. Petersburg records on
that day barometric observations from Chita of 789-8 mm.,
from Nerchinsk of 7850 mm., and from Irkutsk of
7834 mm, In Chita and Nerchinsk the barometer was
ascending from February 19 to February 20. It is possible,
too, that those tabulated barometric readings were too low.
In the same reports the maps of January 22-23 show arecas
of more than 800 mm.; but in the tables the readings of
all stations, including the stations situated in those areas,
are below 800 mm, 34y R

This record day of high pressure, examined in the same
manner, shows a much more widely spread area of pressure
over 760 mm. than the area in which the readings of
February 20 were under 760 mm. The high-pressure area
of January 23 seems to contain nearly the whole of Europe,
the greater parts of Asia and America, the Northern
Atlantic, the Chinese and Indian Seas. Mostly below
760 mm. apparently were the continents of Australia and
Africa and south-western Asia. The whole area of high
pressure contained about 157,000,000 square km., nearly
one-third of the surface of the earth,

To the east of the Japanese islands, from Formosa to
Yeso, there were some depressions below 760 mm. and
763 mm. which had shown on the previous days
more or less a typhoon character. Zikawei recorded on
January 23 an area below 724 mm. between 22° and 30°
N. lat. and east of 140° E. long. The very lowest
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barometric reading of the same day is recorded—so far as
there is information—in South Argentina, C. Virgenes
in N.E. Tierra del Fuego showing a pressure below
750 mm.

The atmospheric conditions prevailing on January 23
over the N.W. Pacific point to a possible connection of
the pan-atmospheric see-saw phenomenon with typhoon
storms. Indeed, the extreme depressions of these storms
seem able to exercise an influence on the common atmo-
spheric situation. Further, the most frequented typhoon
areas nearly coincide geographically with the two areas
of contrary see-saw, as these areas are ascertained by my
method of qualitative analysis of some barometric
diagrams. The two areas are the Indo-Australiun and the
Central American regions.

I feel bound to publish these preliminary notes first in
an English journal, because my researches in the main
were made possible by the materials which the Meteor-
ological Office in London liberally placed at my disposal.

Wirnerm Kress,

Grossflottbek bei Hamburg, Hohlweg 8, Germany.

Early Reference to Red-light Treatment of Small.pox.

Tue use of blue light as an anwsthetic and red light to
prevent marking from small-pox has aroused some interest
within recent times. The subjoined extract is from a
footnote in Miss Strickland’s history of Queen Marguerite
of France, and was first published in 1839. According to
this quotation from Gaddesden, the red-light treatment
would seem to have been known in the days of Edward
the First. ALFRED SANG.

Garland Nut and Rivet Co., Pittsburg, Pa.

WuiLe music and sculpture had attained some degree
of perfection in England at this time, other arts and
sciences were in a strange state of barbarous ignorance.
The earliest notice of medical practice is to be found, at
this era, in the Latin work of Gaddesden, physician at
the court of Queen Marguerite. This learned doctor, de-
scribing his treatment of Prince Edward in the small-
pox, thus declares his mode of practice :—'* I ordered the
prince to be enveloped: in scarlet cloth, and that his bed
and all the furniture of his chamber should be of a
bright red colour; which practice not only cured him, but
prevented his being marked.” More by good luck than
good management; assuredly, it may be supposed that
Gaddesden wished to stare the red inflammation of the
small-pox out of countenance, by his glare of scarlet re-
flections! He adds in his Rosa Anglorum that * he
treated the sons of the noblest houses in England with the
red system, and made good cures of all.' In this
childish state was the noble art of healing at the court
of Marguerite,

The Lyrid Meteors.

Tuere are other nights besides the usual ones of
April 20-22 on which it is desirable that a watch should
be maintained for these meteors, and in the present year
there are three dates that call for special attention in this
respect, viz. those of April 14, 18, and 23, as from calcu-
lations made by the present writer showers become due
on these nights, though it will not be possible, owing to
the  hours of their occurrence, to observe them all from
the same station. Probably, so far as direct observation
is concerned, the general Lyrid maximum will fall on the
night of April 23, as its special periods of activity will
favour more observers than in the case of the other two
displays. !

The following are the computed times of the various
maxima of the anticipated showers :—

April 14, 7h. and gh. zom. G.M.T.
April 18, 3h. 3om. and 7h. G.M.T.
April 23, 8h. zom. and 14h. G.M.T.

The moon will hinder observations most on the night
of April 23, but if this night turns out clear, some fine
meteors will probably be observed.

Joux R. HEenry.
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GYROSCOPIC APPARATUS FOR STEADYING

SHIPS.
IN our account of the recent meeting of the Institu-
tion of Naval Architects (Naturg, March 28,

p. 522) reference was made to the paper read by Sir
William White in which he gave particulars of

certain experiments carried out on the estuary of the
Elbe by means of a torpedo-boat, the Seebar, in
which Dr. Otto Schlick’s gyroscopic apparatus was

fitted.

In our report of the meeting we stated that

F1G. 1.~Details of steadying apparatus on s.s. Seebar,

we should return to the subject, and this we now |
proceed to do.

It may be remembered that three years ago Dr.
Schlick read a paper at the spring meeting of the |
same institution on the gyroscopic effect of fly- |
wheels on board ship, and at the same period he
illustrated, by means of models, the system of steady- |

Scale about 1/25th full size.

this end he acquired the Seebar, formerly a first-class
torpedo-boat, 116 feet long, 11.7 feet wide, 3.4 feet
draught, and of fifty-six tons displacement. Her
metacentric height was 1.643 feet, and her period of

oscillation (double roll) 4.136 seconds. Into this
vessel was fitted the gyroscopic apparatus, of which
we give a sectional elevation in Fig., 1. The
following are the main particulars :—the outside

diameter of the fly-wheel was 1 metre, the weight,
without the spindle, 1106 1b., and the peripheral
velocity at which it was run 2748 feet per second,
the number of revolutions being
1600 per minute. The fly re-
volved on a vertical spindle, and
was of forged steel; it was en-

closed in a cast-iron case, the
latter being supported by two
hollow trunnions, the common
axis of which was in a 'thwart-
ships direction, as shown in
Fig. 1. It would have been pre-
ferred to have wused electric

power to revolve the fly-wheel,
but as generating machinery was
not fitted it was determined to
use steam direct, and for this
purpose blades were fitted to the
periphery so as to work the fly-
wheel as if it were a turbine,
steam being admitted through
the hollow trunnions.  For this
reason the peripheral speed was
less than it would have been had
electricity been the motive power,
and the weight was consequently
greater for the production of an
equal gyroscopic effect,

It will be assumed for the pur-
pose of this description that the
yrinciple of gyroscopic action is
known so far as it is generally
understood, but those who wish to refresh their
memories on this matter would do well to refer
to Dr. Schlick's paper in the Transactions of
the Institution of Naval Architects for 1904. The
common centre of gravity of the whole apparatus
was, in the Seebar, below the axes of the
trunnions with the vessel at rest, and the spindle
therefore vertical. On rolling motion being set up
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ing vessels which he had brought forward. The
models were, as Sir William White

pointed out, of small inertia com-

pared to the inertia of the gyro-

scopes mounted in them, and the v =
steadying effect was, therefore, = wE=
more marked than it would be 5 E
under the conditions of ordinary & s B!
working with ships or boats. In [T ENES
these circumstances it is perhaps 2

hardly surprising that a good many ¢ o
persons connected with seafaring & JHE——t
looked on Dr. Schlick’s apparatus 5 [

as outside the region oF useful @ *

application; in fact, it would not
be an exaggeration to say that the
idea was largely considered to be
a very pretty scientific ** fad.”

Dr. Schlick, though a man of science, is by no
means a ‘‘ faddist ”’; as the position he holds in the
German mercantile marine, and the substantial con-
tributions he has made to the advancement of marine
engineering practice sufficiently show, and he deter-
mined to prove the soundness of his theoretical in-
vestigations by experiment on a practical scale. To
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F1G. 2.—Diagram of Oscillations of s.s. Seebar.

the spindle would be free to become inclined from the
vertical in a fore and aft direction, and, as rolling
proceeded, the gyroscopic effect of the fly-wheel would
produce longitudinal oscillations of the apparatus
having a period depending upon the distance of the
centre of gravity below the axes of the trunnions
and upon the moment of inertia of the apparatus
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about the axis. The amplitude of oscillation of
the gyroscope, as Sir William White proceeded to

point out, depends upon many conditions, among
which the period of oscillation and its ratio
to the period of rolling of the vessel are
important,

In order to utilise the gyroscopic effect in checking
rolling it is necessary to have a means of braking the
apparatus so as to check movement on its trunnions
and the rotary motion of the fly-wheel. To control
the swinging motion a simple band-brake was fitted,
the drum for which is shown on the left of Fig. 1.
In addition to this a socket was fitted on each side
of the gyroscope casing below the fly-wheel, the
braking effect being supplied by hydraulic power and
regulated by a valve. With the casing held by the
brake the gyroscope would have no effect on the
rolling motion, but on the friction band being
loosened the casing would oscillate on its athwart-
ship trunnions, and the gyroscopic action would come
into play. Sir William White says that, when stand-
ing upon the deck, which maintained a practically

horizontal position, the vessel heaving vertically,
it was curious to notice that though the gyro-
scope might be oscillating longitudinally the im-

pression was conveyed that the vessel herself was
pitching.

Still-water rolling experiments were made with the
Seebar, rolling being set up by the crew running
from side to side. With the gyroscope fixed, the
period of a complete double roll was found to be
4136 seconds. When the fly-wheel was running at
1600 revolutions per minute, the period was six
seconds. The boat was next hove down by a crane
to an inclination of 10° to 15° from the vertical, and
when let go the successive extreme inclinations were
noted until they fell to about §°.

The still-water rolling experiments strikingly illus-
trated the enormous extinctive effect of the gyroscope,
as shown by a diagram given by the author of the
paper. Selecting two experiments for illustration, it
was found that with “ an initial angle of inclination
of 10° with the gyvroscope at rest 20 single oscilla-
tions took place before the extreme inclination to
the vertical was reduced to half a degree; whereas
the same amount of extinction was obtained with
little more than two single. oscillations when the
gyroscope was free to oscillate and the fly-wheel was
rotating at 1600 revolutions per minute,”’

In Fig. 2 we reproduce from Sir William White’s
paper a graphic record of rolling experiments made
with the Seebar off Cuxhaven. The point marked
B denotes the time when the brake band was
leased, the gyroscopic wheel becoming free to swing
on its trunnions, and the extinctive forces coming
into action. The revolutions were 1600 per minute,
and, as will be gathered, the practical result was to
extinguish the rolling motion almost immediately,
although the vessel was naturally still subject to
heaving motion. The inclinations were insignificant,
varying from about }° to 1°,

Sir William White in his paper discussed the
further application of the apparatus to war vessels,
and though he did not commit himself to any definite
opinion, it may be said that the impression given
was decidedly of a hopeful nature. In connection
with this subject the experiments of Sir John Thorny-
croft with his steam yacht, the Cecile, and those of
the late Mr. Beauchamp Tower with his hydraulic
steady gun platform controlled gyroscopically, will
doubtless be remembered. Particulars of both series
of investigations are to be found in the Transactions
of the Institution of Naval Architects.

G. R. DuNELL.
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BRITISH NESTS AND EGGS.!

HIS handsome and exquisitely illustrated volume
(which is practically a new work, so greatly
does it exceed its predecessor in bulk and in wealth
of illustration) makes its appearance, no doubt pur-
posely, at an opportune time, and if it induces but
half-a-dozen collectors in the coming season to devote
their attention to photographing the nests of our
native birds in place of robbing their eggs, it will
have done a great service to British ornithology.
According to the letter of an admirer quoted in the
preface, such a conversion has already taken place
in several instances as the result of the Messrs,
Kearton’s previous works, and an extension of the
new practice may therefore be confidently awaited.
Mr. Kearton observes that ‘“it is a curious kind of
morality that will scorn to steal from the individual

From *‘ British Birds' Nests,”

Ptarmigan on Nest.

and yet rob the community without compunction.
Wild birds are national property, and no individual
has a right to harm one of them without the sanction
of the law to do so.” Although this is, no doubt, to
a great extent true, it must be remembered that by
nature we are all essentially hunters and spuilers',
and as many of us, at any rate, have not yet fully
imbibed the socialistic spirit, it would not do for the
present to be too hard on the egg-collector if he con-
ducts his operations with moderation. Festina lente
is an admirable motto in this and many other matters.

As regards the book itself, a critic is frequently
embarrassed as to what he should write from the
intrinsic badness of the work set before him; in the
present instance the reverse of this is the case, and

1 “Rritish Birds' Nests, How, Where nml. When to Find and ldengjfy

Them." By R. Kearton. New edition, revised and enlarged. Pp. xii4

520; illustrated. (London : Cassell and Co., Ltd., 1907.) Price 215, net
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the reviewer scarcely knows how to control his pen
so as not to appear unduly laudatory. To say that
the book is practically perfection is a mild way of
putting it, for, das a matter of fact, it is one that
can never be equalled or rivalled so long as the copy-
right of its illustrations holds good, since no other
man is likely to undertake the labour and expense
necessary to produce a similar series of pictures from
nature, even if he had the energy and patience neces-
sary to the task. How great a debt ornithologists
and bird-lovers generally owe to the Messrs. Kearton
(for a large number of the photographs have been
taken by the author’s brother, Mr. Cherry Kearton)
it is, indeed, impossible to estimate, and a pdrt of
their reward, at any rate, must consist in the
pleasure they afford to, let us hope, an ever-widening
circle of readers. .

Of the photographs of nests and eggs, as well as
of those of the parent birds, it is impossible to speak
too highly, and where all are on such a high level
of excellence it would be almost invidious to select
any for special commendation. The one here repro-
duced has been chosen on account of its size rather
than from any other consideration. The plates of
eges are admirable examples of the best style of
three-colour process. Taken as a whole, the volume
(which is a marvel of cheapness) will probably prove

the most attractive natural history book of the

year,

THE ORIGIN OF ‘“BOTTOM WATERS?” IN
THE NORTHERN SEAS.

SERIES -of valuable tables and charts, in which

the results of a great series of observations
made .in 1901 by Captain Roald Amundsen in the
Arctic Seas are summarised, is contained in a mono-
graph recently published.’ These observations are
supplemented by, and compared with, results pub-
lished by other observers, chiefly Russian and Nor-
wegian, and as a collection of facts the little volume
is certain to prove of great value to all students of
oceanography. Dr. Nansen’s main purpose in the
discussion of the observations has been the scientific
explanation of the origin of the intensely cold and
heavy ‘ bottom waters” found in the basins of the
Norwegian seas and North Polar Ocean. In discuss-
ing the scientific results of the Norwegian North
Polar Expedition of 1893-6, Nansen had already dealt
with this subject, and reached the provisional con-
clusion *‘ that the cold bottom water of the Barents
Sea is divided into two portions; the northern cold
water coming from the sea to the North, North East,
and East; and the southern cold water having two
or three sources, namely bottom currents from the
East and North East, and the surface of the sea
itself which is cooled during the winter.” In the
light of more recent and extensive observations,
Nansen has revised his opinion, and puts forward a
different explanation of the origin of bottom water.
This explanation accords with the facts observed, and
may be briefly summarised.

The conditions required for the formation of
bottom water are that near the surface water shall
be found having a salinity of about 349 per cent.,
and that during winter this water may be cooled
down to =193 C. or 1%4 C. Its density may thus
be between 28.11 and 2813, and possibly greater, so
that it becomes sufficiently heavy to sink. The

1 “Northern Waters : Capt. Roald Amundsen’s Oceanographic Obsery”
ations in the Arctic Seas in 1901, with a Discussion of the Origin of the
Bottom-waters of the Northern Seas.” By Fridthjof Nansen. Pp. 154
11 plates. (Christiania : Jacob Dybwad, 19:6.)
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assumed salinity of surface water Nansen thinks will
only exist in places where Atlantic water has mixed
with Arctic water. Further, he considers that when
bottom water is being formed there must be no rapid
horizontal circulation which would bring in new
supplies of relatively warm water. As the surface
water becomes heavier it sinks, and will be replaced
by somewhat warmer water of higher salinity, which
in its turn will be cooled until it becomes heavier
than the previous surface water, when it will sink
still deeper, and be replaced by warmer water of
still higher salinity . from below. The uppermost
strata will by this process be gradually increased in
salinity, and approach that of the bottom water—
about 34.9 per cent. The depth of vertical circulation
will increase until it reaches down into the typical
bottom water, and at that stage all strata from the
surface downwards will have attained nearly uniform
temperature, salinity, and density. Subsequent cool-
ing at the surface will produce water so heavy that
it may sink far down into the bottom water, or even
to the bottom of the sea.

The heaviest sea-water of which Nansen has any
knowledge was found at a depth of 120 metres—
8 metres above the bottom—off the coast of Nova
Zembla in May, 1900; the temperature of bottom
water has in some cases approached —2° C., with a
salinity exceeding 35 per cent. and a density of 28.33.
The observations made extended to depths of 3000
metres, where the temperature was —1%1 C.
Amundsen reached 2000 metres, at which the tempera-
ture was —1%3 C,

The circulation of bottom water in the Norwegian
Sea Nansen describes as follows :—The bottom
water is chiefly formed and sinks towards the bottom
during the winter and spring in the regions between
73° and %6° north latitude, and between 4° west
longitude and 4° east longitude. From this region
it moves along the bottom and spreads out laterally,
producing cyclonic movements in the deep strata of
the Norwegian Sea. During this circulation the
bottom water is slowly heated from the underlying
warmer sea bottom and from the overlying warmer
water. In this manner its temperature neal the
bottom is gradually raised from about —1°3 C. to
about —1° C. Nansen estimates that at least two-
thirds of the whole basin of the Norwegian Sea is
filled with cold bottom water. The renewal of the
cold bottom water in the basin of the Norwegian Sea
must be an extremely slow process, and it has been
established by actual observation that the bottom
water does not extend across the ridge anywhere
between Iceland and Norway, where the temperature
is nowhere below zero. Further, he thinks that it
is very improbable that any bottom water with a
temperature below —1° C. ever gets across the ridge
between Iceland and Greenland.

For the North Polar basin Nansen considers the
minimum temperature to be between —o0%8 C. and
—0%¢g C., the salinity being about 351 per cent.
If existing observations are confirmed, in his judg-
ment the possibility of a communication between the
deep North Polar basin and the deep basin of the
Norwegian Sea, as well as of their bottom waters,
will be finally excluded. In that case he thinks that
there are two regions where the bottom waters of the
North Polar basin might originate by being cooled
down directly through radiation from the sea surface,
namely, in the seas north of Spitsbergen and near
northern Nova Zembla. Nansen is further of opinion
that the renewal of the cold bottom water of the
enclosed North Polar basin will occur even more
slowly than the corresponding renewal in the Nor.
wegian Sea, so that a much smaller quantity of water
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will be required yearly to feed the circulation of the
cold bottom water in the North Polar basin.

This brief outline of the contents of this interesting
memoir will give some idea of the thoroughness of
its scientific methods and the great labour that has
been bestowed upon them,

THE COMMEMORATION OF LORD LISTER'S
EIGHTIETH BIRTHDAY.
HE eightieth anniversary of the birthday of Lord
Lister occurred on Friday last, April ‘5. Many
scientific men have had the good fortune to discover
the causation of phenomena of immediate practical
importance, but to few have been vouchsafed the
orivilege of seeing the results of their discoveries
ecome in a few years of such enormous benefit to
their fellow men as those of Joseph Lister. No man
alive has by a single discovery conferred upon the
whole of mankind a greater boon than did the
surgeon who discovered the causation of the direful
but not unusual sequelae of a surgical operation, viz.
suppuration, septicamia, secondary hamorrhage,
erysipelas, and hospital gangrene, and who showed
that by preventing the access of bacteria to wounds
all these diseases could be avoided.

It is just firty yvears since the first papers of Lord
Lister dealing with his discoveries were published in
the Lancet. How the best skill of the surgeon was
baffled by these wound infections and the whole
development of surgery prevented may be realised by
a quotation from a leading article in the Lancet
written at the time of the publication of one of
Lister’s earliest papers in 1867.

The mortality of compound fractures, of amputations
and operations and of lithotomy in our larger hospitals,
both provincial and metropolitan, is something frightful.
And the occurrence of death with symptoms of blood-
poisoning is, unfortunately, not confined to cases of serious
operation, but happens ever and anon in operations in
themselves slight. The risk of blood-poisoning is indeed
now the one great opprobrium of surgery. There is no
limit to the operative feats of surgeons, but there is a
miserable and serious risk in every case, especially in
hospitals, of the occurrence of fatal after-consequences,
against which—until now at least—we have had little or
no power of resistance.

The story of the discovery of antiseptic surgery
was briefly told by Lord Lister himself in the third
Huxley lecture delivered in 1000. In this lecture
Lord Lister explained how by the time he became a
house-surgeon at University College he was already
endowed with a love of physiology and a first-rate
microscope. The former he owed to the inspiration
of Prof. Sharpey and the latter to his father, who
did so much to raise the compound microscope from
little better than a tov to the powerful engine for
investigation which it then was.” As a young surgeon
his attention was immediately turned to the study of
those scourges of surwery, suppuration, pyvamia, and
hospital gangrene. During the next ten vears he
made a number of investigations upon the early
stages of inflammation and the healing of wounds.
He was early led to the conclusion that suppuration
and septic diseases were due to a poison acting locallv,
and again and again he searched with the aid of the
microscope the discharges from wounds in the hope
of discovering some materies morbi of an organised
kind.

The idea that wound infections were of parasitic
origin, although the parasite escaped detection, was
early in his mind, so that when the epoch-making
discoveries of Pasteur on the nature of fermentation
and putrefaction were published, Lister was prepared
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to appreciate the analogy between these phenomena
and those of wound infection. Guided by this
analogy, he devised methods to prevent the entrance
of germs to wounds, and was immediately successful
in obviating the evil effects hitherto so generally
attendant upon the simplest operation.

The actual methods employed have undergone some
modifications and simplification in accordance with
the development of knowledge during the last fifty
vears, but the principle to protect wounds from the
access of germs ‘* by means which shall disturb the
tissues as little as is consistent with the attainment
of the essential object’ retains its full value at the
present time.

Lord Lister has been the recipient of many honours,
bestowed upon him by every civilised community, but
it was widely desired that his eightieth birthday
should be suitably commemorated. It was considered
by some of his admirers that this could best be done
by the re-publication, by subscription, of his collected
work in suitable form. Invitations were accordingly
issued to a number of scientific and medical men,
both at home and abroad, to form themselves into a
committee for this purpose. The invitations have
met with a warm response, and the committee may
be described as an international one,

A meeting of this committee took place on
Thursday, April 4, at the Royal College of Surgeons,
which was presided over by Mr. Henry Morris, the
president of the college. It was unanimously resolved
to ask Lord Lister to allow the committee to re-
publish his scientific papers, and a small editorial
committee was chosen to carry out this object. The
following letter was sent to Lord Lister from the
committee :— .

Dear Lorp LISTER,

A desire having been widely felt that the eightieth
anniversary of your birthday should be marked in some
special manner, a committee of your professional brethren
both at home and abroad was formed to consider in what
way this could best be done.

This committec met to-day at the Royal College of
Surgeons, when it was unanimously resolved to ask you
to allow them to commemorate the occasion by collecting
and publishing vour various scientific papers in book form.
In anticipation of vour acquiescence, an editorial com-
mittee was appointed to carry out such publication.

At the same time, those present at the meeting wished
to convey to you their warmest congratulations on this
occasion, and gratefully to acknowledge the debt which the
medical profession, and, indeed, the whole world, owe to
vou for the work which you have done. That you have
lived to see such enormous advances in surgery and
medicine flow from your work must be a source of great
gratification to you, and the committee hope that you
may be spared to see still many further advances follow
therefrom.

I remain, dear Lord Lister,
Yours sincerely,
(Signed) Hy. Morgis.
President, Roval College of Surgeons, Chairman.

Lord Lister replied to the letter as follows :—
Drar MR, Morris,

I duly received your letter vesterday informing me of
the decision of the general committee to ask me to allow
them to commemorate the occasion of my eightieth birth-
day by collecting and publishing my various scientific
papers in book form.

This proposal is almost overwhelming in its kindness,
and 1 expressed to the deputation which met here in the
morning my profound sense of gratitude. This surpass-
ingly generous offer is extremely gratifying to me,

Believe me,
Very sincerely yours,
(Signed) LisTER.
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It is proposed to issue the collected papers in two
quarto volumes of about 430 pages each. The
volumes will contain a portrait of Lord Lister, and
will be prefaced by a short account of the development
of Lister’s ideas and work and their relation to the
growth of knowledge of infectious processes. They
will be published at a subscription price of one
guinea for the two volumes.

NOTES.
Sirk James DeEwar has been appointed a corresponding
member of the Royal Academy of Sciences, Denmark.

Tue U.S. Congress has voted 20,000l. for the erection
of a monument to Christopher Columbus at Washington.

Pror. S. P. Tuompson, F.R.S., has been elected a
member of the Athenzum Club under the provisions of
the rule which empowers the annual election by the com-
mittee of three persons ‘‘of distinguished eminence in
science, literature, the arts, or for public services.'

Mg. J. o Graar HuUNTER, assistant in the physics de-
partment of the National Physical Laboratory, has been
nominated by the India Office to the post of mathematical
expert to the Survey of India.

Tue monument erected by subscription in the garden
of the Paris Institut national agronomique to Eugéne
Risler, the director of the institute from 1879 to 1900,
was unveiled by M. Ruau, the French Minister of Agri-
culture, on March 24.

Tue British Medical Journal states that a laboratory for
the study of human nutrition is to be built by the Carnegie
Institute of Washington on a site adjacent to the Harvard
Medical School. The work will be under the direction of
Prof. F. G. Benedict, of Wesleyan University.

INn many places the rainfall measured already this
month is greatly in excess of the aggregate measurement
for the whole of March. On the night of April 67 there
was a somewhat heavy fall of snow over the south of
England, and at Warlingham, in Surrey, the ground was
covered to the depth of 6 inches. In London, snow fell
for some time in the early morning of Sunday, April 7,
and the rainfall as yet this month already exceeds an inch.
Thunderstorms have also occurred in different parts of the
country. Notwithstanding that the aggregate rainfall at
Greenwich for the first three months of the year was
deficient by 1.63 inches, the total for the six winter
months, October=March, was o075 inch in excess of the
average for the past sixty years.

Tue earthquake at Bitlis on March 29, briefly recorded
in last week's NATURE, appears to have been of unusual
severity, and was registered by seismographs at several
distant stations. The earthquake occurred at 10 a.m. on
March 29, no fewer than fourteen severe shocks being
felt on that day. Shocks stronger than the first were
felt at Bitlis all night on March 31, resulting in fresh
casualties and further destruction of houses. Violent
shocks of earthquake were felt on April 2 in the island
of San Miguel, Azores, particularly in the town of Villa
‘Franca, which was formerly destroyed by earthquake.

Tue two Royal medals of the Royal Geographical
Society have been -awarded, with the King's approval, to
Dr. Francisco Moreno, who for more than twenty years
has been personally occupied in the work of South
American exploration, and Captain Roald Amundsen, the
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Norwegian explorer, who recently completed the North-
west Passage for the first time in- a ship, and made
observations in the neighbourhood of the North Magnetic
Pole. The Murchison bequest of the society has  been
awarded to Captain G. E. Smith, for his various surveys
in British East Africa; the Gill memorial to Mr. C. Ray-
mond Beazley, for his work in three volumes on ** The
Dawn of Modern Geography ''; the Back bequest to Mr.
C. E. Moss, for his researches on the geographical distri-
bution of vegetation in England; and the Cuthbert Peek
fund to Major C. W. Gwynn, C.M.G., R.E., for the
geographical and cartographical work carried out by him
in the Blue Nile region and on the proposed Sudan-
Abyssinian frontier.

To the long list of eminent men of science that have
lately been lost to France by death must be added the
name of Colonel Laussedat, for many years the director
of the Conservatoire des Arts et Métiers. More than
sixty years ago he began his public career in the Ecole
Polytechnique, and his long life was one of successful
achievement.  He served his country both in the field and
in- the study. During the siege of Paris he had charge
of the optical contrivances for maintaining communications
with the outside world, and later, at the close of the war,
he was a member of the commission for arranging the
new frontiers of the country. Besides filling the office of
professor of geodesy, he was at different times member
of many committees and numerous commissions, where his
experience, knowledge, and ingenuity were gratefully
acknowledged. But it is in the department of photography
and in its applications to scientific purposes that he will
be longest remembered. If he did not originate the appli-
cation of photography to surveying and photogrammetric
inquiries, he so encouraged its employment, improved its
methods, and demonstrated its usefulness that he won
for it a foremost place in the training of every modern
topographer. Colonel Laussedat was a member of the
French Academy and of many learned societies in his own
and other countries.

As previously announced, the annual meeting of the
Iron and Steel Institute will be held on May g and 1o0.
At the opening meeting, the retiring president, Mr. R. A.
Hadfield, will induct into the chair the president-elect,
Sir Hugh Bell, Bart., the Bessemer gold medal for 1907
will be presented to Mr. J. A. Brinell (Stockholm), and
the president will deliver his inaugural address. Among
the papers to be submitted on May o and 10 are the
following :—The use of steam in gas-producer practice,
Prof. W. A. Bone, F.R.S., and R. V. Wheeler; the
influence of process of manufacture on some of the proper-
ties of steel, F. W. Harbord; the ageing of mild steel,
C. E. Stromeyer; carbon-tungsten steels, T. Swinden;
the nomenclature of iron and steel, report of a committee
of the International Association for Testing Materials.
Reports on research work carried out during the past year
will be submitted by C. A. F. Benedicks (Sweden),
0. Stutzer (Germany), E. F. Law (London), E. Hess
(United States), P. Breuil (Paris), H. C. Boynton (United
States), L. Guillet (France), W. H. Hatfield (Sheffield),
A. Campion (Glasgow), E. G. L. Roberts (London), E. A.
Wraight (London), and W. Rosenhain (Teddington),
Carnegie research ‘scholars. The annual dinner of the
institute will be held in the Grand Hall of the Hotel Cecil
on May 10, under the presidency of Sir Hugh Bell, Bart.
The council has accepted an invitation to hold the autumn
meeting of the institute in Vienna on September 23-25.

| After the meeting there will be alternative excursions to



566

NATURE

[APRIL 11, 1907

Bohemia and Styria, by invitation of the Prague Iron
Industry Company and the Austrian Alpine Mining Com-
pany respectively. An invitation has also been received
from the Witkowitz Mining and Ironworks Company to
visit their works.

IN an elegant little pamphlet entitled the *‘‘ Birdland
Booklet,'' Messrs. Sanders and Crowhurst direct the atten-
tion of amateur photographers to the advantages of their
reflex birdland camera.

Most of the articles in Nos. 5 and 6 of the Bulletin
International de l'Académie des Sciences de Cracovie for
1go6 relate to physiological and chemical subjects, but
Mr. V1. Kulezynski contributes a continuation of an
account of certain arachnid groups, dealing in this instance
with the European representatives of the genus Amaur-
obius. The article, which is in Latin, is illustrated with
two plates, and contains descriptions of twenty species, one
of these being new.

A sreciMeEN of the so-called ** sea-mignonette *’ (Primnoa
reseda), dredged in the Fwerde Channel, has enabled Prof.
J. A. Thomson, in the Proceedings of the Royal Physical
Society of Edinburgh, vol. xvii., No. 2, to state that this
gorgonian is one of the most gorgeously coloured members
of the British fuuna, being naturally a brilliant salmon-
pink, although the tints rapidly fade after exposure to
light. Prof. Thomson has also discovered that this species,
the only member of its genus, is viviparous.

Tue appearance of the first part of a work entitled
**The Book of the Open Air,” edited by Mr. Edward
Thomas and published by Messrs. Hodder and Stoughton,
may apparently be taken as an indication of an increasing
appetite on the part of a considerable section of the
public for anything connected with country life and
popular natural history. The illustrations, of which fifty
are promised, are all to be coloured, and the work is to
be completed in a dozen shilling parts. The illustrations
of scenery in this part are simply exquisite, and, even
though the naturalist may consider those of animals a
little too ** artistic "' in colouring, if the present standard
is maintained the volume will be a marvel of cheapness.
The names of Messrs. W. H. Hudson and J. C.
Tregarthen are alone sufficient to indicate that the letter-
press will not be deficient in interest.

Tue list of New Guinea mammals published by Dr.
F. A. Jentink in vol. xxviii. (pp. 161 et seq.) of Notes
from the Leyden Museum presents a remarkable contrast
in point of extent to those in most text-books, comprising
no less than 127 species and subspecies. The number
recognised by Dr. Wallace in his ‘“ Malay Archipelago "
(1869) is, for instance, only seventeen, while even so late
as 1897 Dr. K. M. Heller could enumerate not more than
seventy species from the whole of the Papuan Islands.
Probably a few of the forms entered in Dr. Jentink's list
are not entitled even to subspecific rank, but, discounting
this, the length of the list is sufficient to refute the old
idea that New Guinea is very poor in mammals. As to
the future, the author is of opinion that exploration of
the practically unknown mountain interior of New Guinea
~—a country larger than Borneo, and double the size of
Great Britain—will probably yield a number of new
forms, i

Tue latest issue (vol. iv., parts xiv. and xv., published
together) of Spolia Zeylanica contains an illustrated account
by Dr. Giinther Enderlein of a large number of new
minute insects belonging to the same group of Neuroptera
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as the European book-lice and death-watches. The few
Ceylonese forms previously known were chiefly those de-
scribed by Hagen in the years 18358 and 1859, but Dr.
Enderlein has been enabled to reveal the existence of
quite a host of these tiny insects, referable to a number
of new generic types. In place of grouping all these
‘“ scaly-winged Copeognatha ' in the single family
Psocidee, as is done by Dr. David Sharp, the author
refers them to three distinct families, confined almost
exclusively to the tropics, the only exceptions being one
species from Japan and two from North America. Of the
nineteen recognised genera, fourteen are named by Dr.
Enderlein. In general appearance and the beauty of the
pattern and colouring of their scale-clad wings (exquisitely
shown in the coloured plates illustrating the memoir), these
insects recall the Microlepidoptera. The use of the term
*“ woodlice '’ as their popular designation is, as the editor
of Spolia Zeylanica points out, barred by the employment
of that name in another sense.

A VERY important paper, by Profs. J. T. Wilson and
J. P. Hill, on the feetal dentition of the australian duck-
bill, or platypus (Ornithorhynchus), is published in the
February issue, vol. li., part i., of the Quarterly Journal
of Microscopical Science. The authors announce the dis-
covery of tooth-germs belonging to at least two distinct
dentitions. What may be called the second dentitions
seems to comprise five pairs of teeth in each jaw. Of
these, the last three clearly have deciduous predecessors,
and they may therefore be regarded as molars, while if
such predecessors are absent in the two anterior teeth. (a
point not yet definitely ascertained), these will be pre-
molars. It is noteworthy that of the three functional
teeth in the upper jaw, the first, and smallest, pair belongs
to this presumed premolar series, which is unrepresented
in the functional lower teeth. Very noteworthy is the dis-
covery that the vestigial precursors of the large functional
molars take the form of a much more numerous series of
dental rudiments, each corresponding approximately with
one of the cusps of their complex successors. ‘‘ The mode
of development of the successional molars . . . is decisive
against the occurrence of any fusion-process; but the re-
lation .of the two series in the molar region cannot but
be regarded as suggestive of some sort of phylogenetic
substitution of a small number of compound teeth for a
large number of simple teeth—a process which must
be .reckoned as covering the fundamental idea of con-
crescence. '’

Tue Board of Agriculture and Fisheries has published
a new edition of the leaflet on the black currant mite, in
which information on the treatment of this pest with
lime and sulphur has been incorporated. Fruit growers
whose bushes have been attacked with the mite are
advised to experiment with this process. Copies of the
leaflet may be obtained gratis and post free on application
to the Secretary of the Board of Agriculture and Fisheries,
4 Whitehall Place, London, S.W. Letters so addressed
need not be stamped.

Tue general conclusions derived from former attempts
to grow the opium poppy with a view to the production
of alkaloids have been adverse to the profitable cultivation
of the plant in Europe. A recent experiment made by Dr.
H. Thoms at Dahlem, near Berlin, of which an account
is published in Berichte der deutschen pharmaszeutischen
Gesellschaft, vol. xvii., promises no better, The fruits of
German varieties gave considerably higher yields than the
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fruits of plants raised from imported Asiatic seed, but
the cost of labour proved prohibitive; further, the yield
was found to be uncertain.

WHETHER it is regarded as an exposition of the new
rules for botanical nomenclature or as an authentic re-
vision, the thanks of the botanical community are due to
the trustees of the British Museum for publishing, and
to Dr. A. B. Rendle and Mr. J. Britten for compiling, a
list of British seed plants and ferns to conform with the
decisions adopted at Vienna in 1905. The sequence of
orders follows Bentham's *‘ Handbook '; the limitation
of species is based on Messrs. Groves's revised edition of
Babington'’s ‘‘ Manual,’’ while additional insertions corre-
late the names given in Bentham’s ‘‘ Handbook,'
Hooker's ** Student's Flora,” and the previous edition of
Babington's ** Manual.” The form is similar to that of
the London Catalogue, which it presumably will supplant.

WuiLe studying the subject of polymorphism in the
Hymenomycetes, a basidiomycetous subcldss of fungi, Mr.
G. R. Lyman has added to our knowledge of subsidiary
spore-forms. It was found that oidia are commonly de-
veloped upon the mycelia in the Polyporacem and
Agaricacear, but rarely or never in the lower orders.
Chlamydospores previously recorded for a few agarics and
many of the Polyporacem were produced under cultivation
on the mycelia of species of Corticium and some of the
Hydnacemw. Conidia were most frequently observed in the
Thelephoracee. Peculiar reproductive structures not un-
like immature ascocarps, receiving the name of bulbils,
were discovered in Corticium alutaceum, this being the
first record for a basidiomycetous order. The paper is
published in vol. xxxiii., No. 4, of the Proceedings of the
Boston Society of Natural History.

Tue issue of Irish Gardening for the current month con-
tains an article by Dr. G. H. Pethybridge on the American
gooseberry-mildew in Ireland. This mildew (Sphaerotheca
mors uvae) was the subject of an article in these columns
on December 13 last (vol. Ixxv., p. 160), and of a letter
from Mr. E. S. Salmon in our issue for January 10 (vol.
Ixxv., p. 247). Dr. Pethybridge says that everyone who
has come into working contact with the disease in Ireland
admits its destructive nature. Last year nineteen counties
out of Ireland’s thirty-two had records of the disease, and
the ninety-eight localities in which it has been reported
since the first case in 1900 are indicated on a map accom-
panying the paper. There are now about 100 cases of
the mildew in Ireland, and to state that the disease exists
“in hundreds of gardens” in Ireland is an unnecessary
exaggeration. The greatest stronghold of the disease is
at present in the north-cast of Ireland, more or less in
the neighbourhood of the first outbreak, and many of
these cases have undoubtedly arisen by the transference
of the spores by natural agencies from one garden or
plot to neighbouring ones. Corresponding to the increased
number of cases during last summer, there has been an
increased effort to eradicate the disease, especially by spur
pruning and burning, and it is to be hoped that systematic
spraying with potassium sulphide solution will be carried
out in every garden or plot in which the disease existed
last summer. In order to settle the question as to whether
spraying is of use or not in combating the disease in
Ireland, what is wanted is a carefully carried out set of
experiments with the necessary controls, and Dr. Pethy-
bridge understands that the Irish Department of Agri-
culture has such experiments in hand for the coming
season.
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Tue Home Office reports on the Wingate Grange colliery
explosion on October 14, 1900, have been issued as a Blue-
book (Cd. 3379). It is shown that the explosion, which
caused forty-four deaths, was due to coal dust and not
fire<damp, and that the cause of the explosion was a
charge of geloxite, a permitted explosive, fired by means
of a fuse. It is evident that, as coal mines are becoming
deeper and drier, and largef areas are being worked from
a pair of shafts, care should be taken to mitigate the
dangers arising from the presence of coal dust. For this
purpose steps should be immediately taken to make obli-
gatory the removal of all coal dust from the in-take air
ways and mechanical haulage roads of collieries. Atten-
tion is directed to the Blue-book by Mr. John Wilson,
M.P., in his circular to the Durham Miners’ Association,
and also by Mr. Thomas Burt, M.P., in his monthly
circular to the Northumberland Miners' Association.

Tue increasing application of electric. power to mining
operations was clearly shown in two papers by Mr. M.
Kellow and Mr. A. H. Preece read before the Institution
of Civil Engineers on March 26. Mr. Kellow described
a hydroelectric plant containing many features of novelty
installed at a Welsh slate mine. The scheme has been
carried out in the Croesor and Cwmfoel valleys, in the
vicinity of Snowdon, and includes all the essentials of a
complete power system, it being the first example of so
high a head of water as 860 feet being utilised in the
United Kingdom, The advantages of the three-phase
system as applied to slate mining were summarised, and
the plant installed for mill-driving, winding, haulage,
pumping, and lighting at the Croesor slate mine was de-
scribed.  In the second paper Mr. Preece dealt with
electrically driven winding gear, and referred to various
points relating to the cost of electric power in mines.

Tue Geological Survey of Canada has issued the annual
report of the section of mines (No. 928), giving the com-
pleted and revised information descriptive of the mineral
industries of Canada for 1904. The report has been
drawn up by Mr. E. D. Ingall. The Geological Survey
has also issued reports on the Chibougamau mining region
in the northern part of the province of Quebec, by Mr.
A. P. Low (No. 923), and on the Rossland mining dis-
trict, British Columbia, by Mr. R. W. Brock (No. 939).
The former, which covers sixty-one pages and is accom-
panied by a coloured geological map on a scale of four
miles to the inch, records the discovery of an area of
serpentine rocks containing asbestos of excellent quality,
and the finding of a large vein of gold-bearing quartz and
numerous indications of copper ore. The latter report,
which is of a preliminary nature, clearly shows the de-
velopment and progress of gold, copper, and silver mining
in the Rossland district. We have also received a some-
what belated report (No. go8, Ottawa, 1905) on recent
mineral discoveries on Windy Arm, Tagish Lake, Yukon,
by Mr. R. G. McConnell. The deposits consist of quartz
veins, the principal values in which are in silver.

A vaLuase paper on the testing of electric machinery
and of materials for its construction, read by Prof.
Epstein before the Institution of Electrical Engineers, is
published in full in the last issue (vol. xxxviii., February)
of the journal of the institution. The paper was the
direct outcome of the information supplied to one of the
Engineering Standards Committees during the last eighteen
months by the author, and is exceptionally interesting from
both the purely scientific and practical engineering points
of view. Prof. Epstein describes fully the various methods
of testing the materials used in. the manufacture of
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electrical machinery, and the uses to which the results
obtained in the laboratory are put in practical design.
That these results must not always be blindly followed is
shown by the fact that in some cases where the efficiency
obtained in a laboratory test is very high, when the
material tested is taken for practical use it is of no value
for manufacturing purposes, owing perhaps to porosity or
other defect. Consequently the paper is of special value
in that the results of many years' work are given, thus
providing what is probably the most accurate data for the
design of modern electrical machinery. Every material
used in the construction of the dynamos, motors, trans-
formers, &c., of the present day has been scientifically
tested, and the results are now classified. The various
classes of iron, copper, carbon, and insulating material
have been thoroughly. sifted, so that efficient and com-
mercial combinations have been secured.

From Messrs. Adam Hilger, Ltd., we have received
a brief description of the 1907 model of their well-known
wave-length spectroscope. The growing demand for these
spectroscopes by education authorities, research workers,
and technical experts has enabled the makers to add
numerous improvements, and, from the description, the
present model appears to be mechanically and optically
ideal. The telescope and collimator have a focal length
of 11} inches and an aperture of 1} inches. The prism-
train effectively consists of two 30° prisms and one 9o°
reflecting prism, but is actually made in one piece. The
bearing part of the screw on which is fixed the helical
drum on which the wave-lengths are engraved is especially
worked and hardened, and presses against a hardened
steel plug the surface of which is optically polished; thus
imperfect contacts and periodic errors are eliminated.
These improvements have necessitated slightly increased
prices, the present cost of the spectroscope with a prism
of 1.65 refractive index, for D, being 250, and for a re-
fractive index of 174 271, 158,

Tue Perkin memorial committee has issued as an
attractive volume, appropriately bound in mauve, an
account of the proceedings in connection with the Inter-
national Celebration of the Coal-tar Colour Jubilee, with
which we dealt in an article in our issue for August 2,
1906 (vol. Ixxiv., p. 318), and in numerous notes published
from time to time. The jubilee volume contains the
special report by the Times, the whole of the telegrams,
letters, and addresses received by Sir W. H. Perkin,
F.R.S., several of the speeches made at the Royal Insti-
tution and at the dinner at the Hotel Métropole, and a
report of the celebrations held in America. It is illus-
trated by reproductions of the portraits of Sir W. H.
Perkin and of his father and brother, views of the Green-
ford Green Works, and photographs of the oil portrait and
marble bust presented to Sir W. H. Perkin by international
subscription. The volume forms a fitting memento of an
important and interesting event.

Tue coefficient of expansion of fused quartz is the sub-
ject of a paper by Mr. Howard Minchin in No. 1 of
vol. xxiv. of the Physical Review ; the determinations were
made by the interference method over ranges of tempera-
ture between +16° C. and 41000° C., and the conclusion
is drawn that between these limits expansion is uniform,
the mean coefficient a having the value o-449X%10-% In
No. 1 of vol. ix. of the Verhandlungen of the German
Physical Society, Dr. Karl Scheel publishes a communi-
cation from the Physikalisch-Technischen Reichsanstalt
dealing with the expansion of crystalline quartz in the

direction of the axis, and of platinum, palladium, and‘
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quartz glass between the temperatures of —190° C. and
+100° C. These determinations were also made by the
optical method. The coeflicient of expansion of quartz
glass is given by the equation
lLe=1,(140-217.10=".1 + 0:002379.10~°.1%),

and it is seen that, between the interval —190° C. and
+16° C., instead of an expansion occurring, a contrac-
tion of 41 x per metre is observed. The curve of expansion
of quartz glass thus shows a minimum at a temperature
of about —46° C.

A CORRESPONDENT suggests that the passing allusion
made (o the collection of ship models in the Victoria and
Albert Museum, in the review of Sir George Holmes's
book in Nature of March 28 (p. 506), may lead readers
to suppose that no models of warships are contained in
the collection. As ‘a matter of fact, there is a section
devoted to warships, and including a number of models
lent or given by private firms.

Tue first part of the third edition of Prof. M. Lévy’s
well-known work on ‘‘ La Statique graphique et
Applications aux Constructions ' has been published by
MM. Gauthier-Villars, Paris. Although some changes
have been made, in details the work remains substantially
the same. The part just reccived deals with the prin-
ciples and applications of pure graphic statics, and is pub-
lished in two volumes—one containing the text (pp. xxx+
598) and the other (Plates xxv.) the figures.

ses

IN the second revised edition of * Die Spiele der Tiere,”
just published by Mr. Gustav Fischer, Jena, Prof. K. Groos
has made numerous changes. The book is full of interest-
ing incidents and explanations relating to the play of
animals, and appeals both to the’ naturalist and psycho-
logist. A translation of the original edition into English
appeared in 1898, and was described in these columns
(vol. lviii., p. 410).

Eigur new volumes (Nos. 151-8) of Ostwald's scientific
classics have been received from Mr. W. Engelmann,
Leipzig. The volumes contain papers, in German, by
Poinsot (1809), Cauchy (1811), J. Bertrand (1838), Cayley
(1859), Grotthuss, on electricity and light (1808-1819),
Hankel (1870), Dutrochet (1824), Zambonini, Sella, Jacobi,
and Toepler (1866-7). Each volume includes editorial
notes, as well as reprints or translations of original papers,
so that students of science familiar with the German
language are provided by Prof. Ostwald’s series with a
ready means of referring to the works of the old masters
and receiving inspiration from them.

Tue Country Press, of Kensington, London, W., has
issued two more packets of nature-study post-cards. One
packet includes facsimiles of six British trees in winter;
the other provides natural figures of boles of the same
trees. The packets are issued at 6d. each.

Messrs. J. axp A. Cuurcmini have published a fifth
edition of ‘* Elementary Practical Chemistry,”” by Dr,
Frank Clowes and Mr. J. B. Coleman. The book is pub-
lished in two parts, the first dealing with general
chemistry and the second with qualitative and quantita-
tive analytical chemistry. In the present edition the whole
of the matter has been revised, and alterations and addi-
tions have been made.

We are indebted to the publisher,