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THE DEVELOPMENT OF CHEMICAL
THEORY.

A History of Chemical Theory and Laws. By M. M.
Pattison Muir. Pp. xx+3535. (New York: John
Wiley and Sons; London: Chapman and Hall,
Ltd., 1907.) Price 17s. net.

HIS book, as the author remarks in several
places, is not intended as a history of chemistry,

but as an account of the development of chemical
theory, an account of attempts *‘ to describe, to set
in due order, and to connect the changes of composi-
tion and the changes of properties which occur
simultaneously in systems of homogeneous sub-
stances, and the conditions under which these changes
proceed.” Or, as the author again expresses his
intention, it is ‘‘to trace the forms which the two
fundamental inquiries of chemistry have presented
at different periods, to describe some of the methods
which have been used to find answers to these
inquiries, and to set forth the general results of the
application of these methods.”” The two fundamental

inquiries relate to the questions, ‘“What is a

chemically distinct substance? ”” and ‘“ What happens

when chemically distinct substances interact?

These questions are treated historically. In answer
to the first, the author deals with the *‘recognition
of homogeneous substances, and the description of
chemical changes as the interactions of those sub-
stances; the marks of elements and compounds; the
laws of chemical combination, the atomic hypothesis,
the molecular and atomic theory; the composition of
homogeneous substances—allotropy; elements which
do not react; and chemical nomenclature and classifi-
cation.” In answer to the second question, an account
is given of ‘‘ the classification of homogeneous sub-
stances; acids, bases and salts; radicals, types,
dualism, the wunitary hypothesis; chemical equi-
valency; isomerism and constitutional formulae; the
hypothesis of ionisation; the periodic law; the con-
ditions and laws of chemical change; chemical
affinity ; chemical equilibrium; and lastly, the elucid-
ation of chemical reactions by measurements of
physical properties.”

In pursuit of this plan, the author treats first of
ancient conceptions up to the year 1780; Lavoisier’s
systematisation is next considered; then follows a
historical sketch of the doctrine of atoms, leading to
the differentiation of the atom and the molecule.
An account of more modern work is here introduced,
in which the van 't Hoff-Arrhenius extension of
gaseous laws to dilute solutions is gone into in some
detail ; and the conception of a molecule having been
developed, allotropy is treated of as due to molecular
complexity or arrangement. The inert gases of the
argon group are next mentioned, and in an appendix
chemical nomenclature and notation.

In the second part of his book Mr. Muir discusses
the classification of substances into acids, bases, and
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salts; he describes the development of (the theory of
types and radicals, leading to chemical equivalency ;
and he extends these conceptions to cover the field
of molecular structure, dealing with isomerism and
constitutional formulze.

The next section treats of ionisation; then follows
a short account of the periodic classification. In
a third section the subjects considered are chemical
aflinity ; chemical equilibrium; the relations between
the physical properties of substances and their
chemical reactions, as exemplified by their optical
properties and their thermal behaviour.

These subjects are illustrated by suitable extracts
from the works of the investigators who forwarded
the theories. Quotations from Boyle, Priestley, and
Lavoisier give an idea of these authors’ styles, and
render clear the subject-matter which is under dis-
cussion. To give an instance :—

“To-day it is possible to recognise a certain re-
semblance between the saying of Stephanus of
Alexandria (about 620), ‘it is necessary to deprive
matter of its properties in order to draw out its
soul,” and the statement of Lavoisier (178g) that the
object of chemistry is ‘to decompose the different
natural bodies . . . and to examine separately the
different substances which enter into their combin-
ation.” The first statement rested on a sweeping and
superficial glance over an intricate maze of occur-
rences, and it produced little accurate knowledge.
The second statement was a result of the penetrating
study of a few: detached events; it was a translation
of the first statement into.expressions which could be
directly applied to a vast number of particular pheno-
mena, and in a few years it produced a science.”

So far as possible the authors alluded to tell their
own stories, and the reader’s attention is directed by
Mr. Muir to the salient points in their conclusions.

It is better, on the whole, to treat chemical science
as Mr. Muir has treated it, in following out the
history of the development of each idea, so far as
that is possible, than to attempt a chronological
history; the one is the philosophy of history, the
other is apt to be overburdened with unconnected
detail. A third plan is the biographical one; to select
certain chemists who have contributed to the advance-
ment of their science, and to show, by an account of
the life-work of each, how far discovery has been
furthered. There are difficulties in all methods of
treatment; probably the one chosen by Mr. Muir
tends most towards lucidity.

In his preface, Mr. Muir writes :—

“Some may say I have omitted much that is
important, others may think I have included not a
little that is trivial. In such matters a writer must
use his own judgment, after he has trained it to the
best of his ability.”’

And at the beginning of the chapter on chemical
equilibrium, he says:—

‘“He who would describe in detail the historical
development of chemical equilibrium must be a
chemist, a physicist, and a mathematician; he must

' be a man of great learning, vast audacity, and much

literary ability.”
DD
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In his own judgment Mr. Muir is quite unable
to attempt the task; but his estimate is too modest.
It must certainly be acknowledged that he has dis-
played great learning and much literary ability. As
to the audacity, it is for himself to judge. W. R,

NIGER DELTA NEGROES.

The Lower Niger and its Tribes. By Major Arthur
Glyn Leonard. Pp. xxii+364. (London: Mac-
millan and Co., Ltd.) Price 12s. 6d. net.

HERE is about this book, which is undeniably
interesting, a certain haziness in its preliminary
observations, a lack of sharpness in its detail, in the

geography and natural history, which suggests a

photograph slightly out of focus. You get a general

idea of the scene, but you cannot be quite sure as
to the species of the trees or flowers, or whether it
is horses or cows that are feeding in the distant fields.

This want of exactitude is probably due to the fact

that the author has seemingly allowed several years

to elapse since his departure from the Niger delta
before transcribing his remembrances from his notes.
The book, in its good features and in its faults, is
a rather striking example of the new school of litera-
ture dealing with negro Africa which has arisen since
the publication of Mary Kingsley's West African
studies. This remarkable woman founded a new
school in African studies which in some directions—
politically more especially—has wrought much good.

In convincing the British white man—official,

missionary, or merchant—that the black is not the

half-animal savage which many unthinking people
had considered him to be, that there is much good
in his native ideas of religion and social economy,

Mary Kingsley came near to being a genius, for she

grasped and expressed many truths about the negro

of West Africa which had been perceived by those
who did not write or speak, and had been over-
looked by many who did both. Her gift of intuition
enabled her to arrive at these conceptions with
very little help from language. In her two or
three years spent on the West Coast of Africa she
never mastered a sentence in any African language,
and all her inquiries were conducted through English-
speaking interpreters.  Those, therefore, who have
had more scientific training in the affairs of Africa

«cannot always bring themselves to agree with Miss

Kingsley'’s statements or with the deductions drawn

‘therefrom; but she carries conviction in so much of

her work that it is not necessary to attack it as a

whole. In a journal of exact knowledge like NATURE

it is as well, however, to put ethnologists on their
guard, to demand the utmost precision of statement
from new writers on African subjects, even perhaps
to beg of those writers to furnish an array of accurate
and useful facts and not attempt to add their own
deductions, which may be based on a very limited
knowledge either of Africa or the human race in
general,

Miss Kingsley’s disciples are too fond of coining
words in ‘“’ism” and ‘ ‘ality,” and out of these
they create a windy philosophy of German nineteenth-
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century type which they then declare to be the true
meaning of African religious ideas. In one book—
not that under review—much of this philosophy is
based on a series of sentences in a native language,
the words for which, though correctly taken down,
are followed by a translation which is often incorrect
and misleading. Major Leonard in one chapter has
cited a number of interesting proverbs and several
fables, but he does not tell us from which tribe each
is drawn, and his work would have carried more
conviction if he had given the actual rendering in the

native language, so that specialists could have
satisfied themselves as to the correctness of the
translation.

There is a good deal more accuracy and definite-
ness in the way the author traces the history of the
Ibo and Jekri and Efik peoples, and he imparts much
useful and novel information regarding the Ijo tribe,
which, not differing physically from the other negro
inhabitants of the Niger delta, nevertheless possesses
a language of very isolated type with no clear
relationships. The descriptions of the native gods and
the spirits who are believed to exist in trees, earth,
water, and sky are valuable, and, so far as the re-
viewer can judge, accurate; moreover, they are given
in a manner and style certain to arrest and retain
the reader’s interest. ‘‘ Horrors ' are dealt with in
sober language, but some of the incidents cited might
be the nucleus of powerful stories such as Grant
Allen used to write. To those writers of fiction who
place their stories in Africa, Major Leonard’s book
will supply many a sensational episode, while at the
same time keeping within the limits of actual fact.

Much interesting matter is also included dealing
with the languages of the Niger delta and of Old
Calabar. The reviewer, however, cannot quite
endorse Major Leonard’s theories as to etymology
and the inter-relationship of certain language groups,
but these theories are presented without dogmatism,
and are worth consideration.

The book is therefore interesting, and more than
half of it consists of a well-presented statement of
the religious beliefs, manners, and customs of the
Ibo people more especially, and also of the Ijo, Jekri,
Efik, and TIbibio. If Major Leonard could have
omitted some of the preliminary chapters dealing
too much with speculative philosophy and have con-
fined himself to the interesting statement of his own
personal observations, he would have produced a
work of compact value. Even as it is, those engaged
in African research will find it an excellent guide in

studying the negroes of the Niger delta.
H. Ei

PRACTICAL PLANT-PHYSIOLOGY.
Vorschule der Pflanzenphysiologie, eine expert
mentelie Einfiithrung in das Leben der Pflanzen.
By Prof. L. Linsbauer and Dr. K. Linsbauer.

Pp. xiv+255. (Vienna: Carl Konegen, 1906.)
HIS book consists of instructions for the per-
formance of 295 experiments in plant physi-
ology in the widest sense. It includes, not only the
physiology of nutrition and movement, but also a
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section on - reproduction which takes in the | SOME RECENT MATHEMATICAL WORKS.
mechanism of pollination, asexual reproduction by | Space and Geomelry. By Dr. Ernst Mach. Trans-

means of bulbils, experiments on regeneration, on the
behaviour of potato tubers, and on grafting. The
instructions are well arranged, and they form, with
accessory explanations, a fairly continuous whole.
A useful appendix is added, in which the needful out-
fit in apparatus and reagents is given, together with
hints on laboratory methods. The book is intended
partly for the * cultivated layman” and partly for
the students of the Gymnasium and Realschule. It
will, however, prove useful to the teachers in English
universities, as well as to others who have discovered
the wisdom of making even advanced students per-
form for themselves elementary experiments.

We are inclined to think that the cultivated lay-
man will be frightened by the first twenty pages of
the book, which contain a large number of rough
qualitative estimations of the chemical compounds
occurring in plants. This is excellent for the labor-
atory, but is hardly readable by one who does not
repeat the experiments—and we cannot imagine the
cultivated layman working his way through them.
This, however, is not the fault of the authors, and
it is enly fair to say that the book in general is far
from being unreadable.

In a future edition the authors would be well
advised to give scientific names, if only for the sake
of foreign readers, who cannot be supposed to
know what plants are meant by Sommerwurz or
Mauerpfeffer. In some few cases the instructions
want a little re-editing. Thus, in exp. 123, p. 82,
the student is directed to compare the assimilation
of a withered leaf with that of a fresh one, but he
is not told that the absence of assimilation in the
withered leaf is due to the closure of its stomata.
The experiment is, in fact, incomplete; what is miss-
ing is a repetition of Stahl's proof that the leaves
of certain plants the stomata of which do not close
on withering are capable of assimilating in that
condition. At p. 45 the treatment of the function of
the stoma in gaseous interchange is not all that
could be wished. The reader will have a singular
view of Brown and Escombe’s researches if his know-
ledge is confined to what he can learn in the present
volume,

The experiments (p. 52) on the effect of freezing
leaves would be more instructive if the ice-injection
of the intereellular spaces were studied on a hardy
plant such as ivy. In the second experiment, on
p. #8, a Tropmolum leaf is recommended for use in
experiments on the passage of air through vegetable
membranes. But this is hardly allowable, since the
leaf in question is well supplied with stomata on
both surfaces.

In spite of a few oversights in its pages, we do
not hesitate to recommend the work of the brothers
Linsbauer to our readers. The methods prescribed
are simple and trustworthy, and the book has a merit
which is rare in text-books, namely, that it is
obviously written with sincere interest in the problems
set before the learner. F. D.
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lated by Thos. J. McCormack. Pp. 148. (London:
Kegan Paul and Co., 1906.) Price gs. net.
Irrational Numbers and their Representation by
Sequences and Series. By Dr. Henry Parker
Manning. Pp. vi+123. (New York: J. Wiley and
Sons; London : Chapman and Hall, Ltd., 1906.)

Auslese aus meiner Unterrichts- und Vorlesungs-
praxis. By Dr. Hermann Schubert. Vol. iii.
Pp. 250. (Leipzig: G. J. Goschen, 1906.)

Legons de Géométtrie supérieure. By M. E. Vessiot.
Pp. viii4+322. (Lyons: Delaroche et Schneider;
Paris: A, Hermann, n.d.) Price 12 francs.

La Géométrie analytique génerale. By H. Laurent.
Pp. vii+151. (Paris: A. Hermann, 1906.) Price
6 francs.

N. H. Abel: sa Vie et son (Buvre. By Ch. Lucas
de Peslotian. Pp. xiii+ 169; with portrait. (Paris:
Gauthier-Villars, 1906.) Price 5 francs.

Theory of the Algebraic Functions of a Complex
Variable. By Dr. John Charles Fields. Pp. vii+
186. (Berlin: Mayer and Miiller, 1906.)

Recherches sur I’Elasticité. By P. Duhem. Pp. 218,
(Paris : Gauthier-Villars, 1906.)

F reform of mathematical teaching is to mean

anything real, it is necessary that the teacher
should possess a much more extended survey of his
subject than is conveyed in the ordinary English text-
book. There could be no more suitable book for
giving the elementary or secondary teacher some
intelligent ideas about geometry than Dr. Mach’s
series of essays. In them the subject is treated in
its physiological, its psychological, and its physical
aspects.

The first essay thus deals with the relation of the
spatial concept to the senses. In the second we have
an attempt to trace the natural development of geo-
metry from psychological causes, while the last essay
discusses the subject from the point of view of physical
inquiry. Incidentally, a number of illustrations are
introduced, some of which are admirably adapted for
teaching purposes. There could not be a better object-
lesson in the elementary properties of Euclidean space
than the indefinitely extended pavement formed of
equal and similar triangles discussed on p. 59. From
it can be read off all the principal properties of
parallels and parallelograms, the relation between the
three angles of a triangle, and also the main proper-
ties of similar triangles the sides of which are com-
mensurable.

Dr. Manning’s book on irrational numbers con-
tains a presentation in a simple form of another
field of mathematical inquiry, such as is also
eminently_suited for placing in the hands of the
ordinary schoolmaster. We have decided that the
geometry of proportion shall be taught to schoolboys
without reference to irrational quantities, but we have
not yet eliminated a spirit of reckless extravagance
in the quite unnecessary use of infinite series, often
with total disregard for their convergency. In Dr.
Manning’s treatment an irrational number is defined
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as forming a point of separation between rational
numbers of two classes, the numbers of one class
being less than those of the other. This definition
appears to involve the assumption (pp. 7, 10, &c.) that
the point of separation is unique, in other words, that
there cannot be two irrational numbers which have
not some rational number separating them. Perhaps
this assumption may be regarded as a definition of
equality of irrational numbers; in any case, the
inquiring reader would find it necessary to examine
more fully the references to Dedekind’s and Cantor’s
writings given on p. 56. Once the assumption or
definition is made, the representation of numbers by
sequences readily follows. The theory of limits is
discussed on p. 57, and in the following chapter the
notion of a sequence is shown to give rise to that
of a series. The remaining portion of the book is
mainly devoted to the study of convergence, and in-
cludes the well-known multiplication theorem and
applications to the still better-known binomial and
exponential series.

Prof. Schubert is rightly regarded as an authority
on the teaching of mathematics, but if this descrip-
tion leads the English reader to expect that the pre-
sent selection of lecture notes will consist of a mere
repelition of the “school geometry  and * graphs
which are being ridden to death in England to the
exclusion of other equally important reforms, that
reader will be greatly disappointed. Dr. Schubert
has rather shown us what can be done by any teacher
who will endeavour to make himself ‘“ a snapper up of
unconsidered trifles.”” He finds, in the first place,
that the determination of centres of gravity is not
well treated in text-books either on mechanics or on
the calculus; accordingly, this problem forms the sub-
ject of the first section. The discussion includes
curves, areas, and figures of revolution, and  we
notice the three- and four-cusped hypocycloids, the
lemniscate, the kissoid, and other well-known curves
figuring among the worked-out examples. Next
follows a chapter on Snellius’s law of refraction.
Some properties of the parabola deduced from the
equation of the tangent are next discussed. Then
follow certain stereometric problems, and in particular
an extension of Simpson’s rule for the volume of a
frustum. Each of these sections deals with points
which are not satisfactorily treated in existing text-
books. The book concludes with some interesting
problems in spherical trigonometry, in particular
the ** Heronic” triangle, in which the sines and
cosines of the sides and angles are rational fractions.
The book is interesting reading, and quite easy for
anyone with an elementary knowledge of the subjects
discussed, to follow.

‘“ Legons de Géométrie supérieure’ consists of a
collection of lecture notes on a course delivered in
1905-6, and transcribed by M. Anzemberger. The
notes are type-written, not printed, and we can only
wish that a similar method of procedure could be
adopted with the mass of dry, uninteresting, super-
fluous, and wholly irrelevant details which so often
occupy pages of printing in modern published * re-
searches.” The course can be precisely described to
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English readers as ‘‘solid geometry of curves, sur-
faces and complexes.” It deals mainly with the large
subject of curvature, but, in addition to considering
systems of lines, the author gives some elegant dis-
cussions of systems of spheres and circles. The
present reviewer has for some time past given a
course of lectures on solid geometry in which the
curvature of curves is treated kinematically. It is
interesting to see this most useful and suggestive
method adopted in the present notes, for example, in
defining the osculating plane as the plane containing
the tangent and the acceleration,

M. Laurent's book also deals with analytical geo-
metry, mainly solid geometry, but treats principally
those portions of the subject which are studied
before curvature. It has for its object the develop-
ment of geometry from a purely abstract point of
view independently of any preconceived notions re-
garding space. It is thus based on the study of
orthogonal transformations and quadratic forms, and
an instance of the spirit of the book is afforded by
the preliminary note, in which the periodicity of the
circular functions is derived from their definition as
exponentials apart from any consideration of their
geometrical properties, The subject-matter ingludes
the study of tangents and envelopes, the properties
of surfaces of the second degree, their diameters and
polars, the principle of duality, and a final chapter on
the non-Euclidean spaces of Riemann and Bolyai.
The author at the outset advises his readers to make
a clean sweep of all their previously acquired geo-
metrical notions. It is pointed out that in order to
pass from the abstract to the concrete one defini-
tion is required, namely, the definition of rigid-body
displacement.  This definition is to be regarded as

fundamental, and as superseding Euclid's axiom
of parallels. Among the applications we notice
Abel’s theorem and an important theorem of
Chasles.

The story of Abel’s life has been told recently in
more than one book, vet it is a story that well bears
re-telling, if for no other reason because it ought to
be read as widely as possible. It is natural that M.
de Peslotian should give considerable attention to the
part of Abel’s life which was spent in Paris, and in a
concluding chapter he offers some reflections as to the
causes which led to Abel’s great memoir being
neglected at the time it was offered to the academy.
To understand these causes, M. de Pesloiian considers
it is only necessary to study the trend of mathematical
thought in Paris about the year 1826. At that time
French mathematicians were too much engrossed
with applied mathematics—such as dynamics and
electricity—to give heed to a paper dealing with a
property of transcendental functions, and thus nobody
understood or appreciated the value of Abel’s work.
The author further cites the parallel case of Galois
as another unappreciated mathematical genius who
interested himself greatly in Abel’s work. It might
be easy to cite other examples, such as Grassmann.
The misfortune is that there is nothing to prevent a
recurrence at the present time of the circumstances
which led to Abel’s dying in poverty without obtain-
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ing any adequate recognition of the work which in
later days caused his name to be handed down to
posterity.

Of the remaining two books on our list a great
deal might be said, but it would be difficult to give
more than a bare statement of their contents in a
general review of the present character. Dr. Field's
development of the theory of algebraic functions by
algebraic methods occupies a useful place in the litera-
ture of the subject, and is well adapted for use as an
introductory treatise. In the matter of exposition, the
summaries at the commencement of each chapter are
valuable. The subject-matter includes a discussion of
the Riemann-Roch theorem, Pliicker’s formule, and
the Abelian integrals, The development of the
theory, which is applicable to algebraic equations of
the most general character, culminates in the com-
plementary theorem, from which such applications as
those just mentioned follow as corollaries.

Prof. Duhem’s treatise has for its object the study
and analytical expression of the equations of a
material medium for displacements and stresses of
a more general character than those considered in
the ordinary analysis of stresses and small strains. It
thus takes account of finite strains and of viscous in
addition to elastic resistances. It includes the study
of isothermal and adiabatic changes. The problem of
wave propagation is discussed at considerable length,
and in particular the conditions for permanence of
wave motion. Hysteresis is not taken into account,
The problem is a generalisation of that dealt with in
1874 by Dr. Oskar Emil Meyer. Some time back a
small elementary treatise was reviewed in NATURE
dealing with a somewhat cognate subject, namely,
the classification of the various phenomena that can
exist in a deformable medium, and the present treatise
may be conveniently described as an analytical dis-
cussion of the x, y, and =z equations, while the little
book in question explained the A, B, C of the subject.

G. H. B.

OUR BOOK SHELF.

Arboriculture Fruitiére. By Léon Bussard and
Georges Duval. Pp. xii+3562; illustrated. (Paris:
Bailliére et Fils, 1907.)

Tue object of this little book, we are told, is to be
useful to fruit-growers, and with that view to lay
before the reader in a condensed but systematic form
as complete a general view as possible of the scien-
tific principles underlying practical methods of fruit
culture,

The actual details of cultivation do not differ
materially from those followed in this country, but
there is a marked difference in the manner, and
especially in the spirit, in which the several oper-
ations are carried out in the two countries.

Here the details of pruning, pinching, and the like
are done in routine fashion, handed down from our
predecessors and pursued because experience has
shown the utility of the practice.

In France much more thought is given to the
matter. The book before us affords an instance of |
this. The various shapes and positions which the |

NO. 1956, VOL. 75|

buds assume and the circumstances in which they
are formed are gone into with much detail, and we
have descriptions of lambourdes, dards, brindilles,
cochonnets, bouquets de mai, chiffons, coursons, and
bourses, for many of which we have no correspond-
ing terms in English. Nevertheless, a knowledge of
these details is essential to a rational system of
pruning, and apart from their practical interest they
should be carefully studied by those interested in
bud-variation and ‘‘ mutation.”

We do not think that botanists in general
adequately recognise the great diversity that exists
in the buds of a single tree. The study of a pear-
branch or of a peach-shoot would form an excellent
preliminary exercise to the investigation of bud-
variation, and perhaps serve to restrain premature
theoretical pronouncements. For this reason, apart
from its practical utility, we can commend the work
before us as well thought out and carefully written.
The principal varieties are described, the illustrations
are appropriate, there is a table of contents, and an
Lndcx, the latter not so complete as it should have
cen. ‘

Physikalische Kristallographie vom Standpunkt der

Strukturtheorie. By Ernst Sommerfeldt.  Pp.
vi+132. (Leipzig: C. Tauchnitz, 1907.) Price
6 marks. :

Tue title of this book is somewhat misleading. Ac-
cording to the commonly accepted nomenclature of
crystallography the book would be described as a
geometrical account of the structure-theory with a
few physical applications. The ground covered is
hardly wide enough to warrant the name ‘‘ physical
crystallography.”’

The author’s style and method are ohviously
modelled on those of Sohncke. His account of the
230 possible types of crystal-structure is descriptive
rather than logical, and will appeal far more to a
practical crystallographer who wishes to have some
slight acquaintance with modern developments of the
structure-theory than to a mathematician who re-
gards the subject as an application of the group-
theory. The latter will probably feel a little irritated
at the absence of exactness in definition and com-
pleteness in proof. For instance, the ‘‘space-
partitions ’ on which the argument is based are
nowhere clearly defined, and the reason given (p. 65)
for assuming fifteen of these partitions as funda-
mental is quite unconvincing. Surely the partitions
should either b= limited to the fourteen possible space-
lattices or be extended to include such figures as
Kelvin's fourteen-walled cell. Sohncke's systems are
illustrated by photographs of excellent models, but
such diagrams probably convey very little to a reader
unless they are arranged for stereoscopic use. The
author gives, however, figures showing .the projec-
tions of these models on a plane, which will doubtless
be an assistance to the student, though they might
with advantage be clearer.

The last forty pages of the book are devoted to a
discussion of ‘some physical applications of the
structure-theory. ~ Here the author appears at his
best, and has some very interesting things to say on
the subject of etched figures and rotatory polarisation.
His suggestions on etching of low symmetry seem to
be new; those on rotatory structure, twinning, &c.,
are to be found in other books, but the author has
brought the argument well up to date. All this part
of the treatise is well worth reading, except that in
the chapter on crystals with a trigonal axis the real
point at issue is a little obscured. 0 H
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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.]

Electrical Method of Extracting Soot from Air in
Flues,

Apoutr two years ago I observed that a body positively
electrified to 100 volts became covered with soot in a day,
while a negatively charged body remained comparatively
clean,

I have reason to believe that the observation was first
made by Lord Kelvin many years ago, but it does not
seem to be well known.

Our laboratory mechanic, Mr. Black, has recently
applied this to cleaning air by inserting in an air-flue a sheet
of wire fauze connected to the positive 250-volt supply.

The electrified wire gauze is very efficient in extracting
the soot from the air, and the method provides a simple
means of cleaning the air supplied to large buildings in
towns where the air is laden with soot.

GrorGE W. WALKER.

Physical Laboratory, The University, Glasgow, April 16.

Paradoxes and Principles.

Your critic has written his notice of my ‘‘ Paradoxes
of Nature and Science ' (Naturg, February 7, p. 341)
without giving reasonable care to the examination of the
book, and has in consequence made a damaging state-
ment as to fact which is so extravagantly untrue that
it goes far beyond the limits of fair comment,

e says that I neglect general principles in the ex-
planation of paradoxes, and tells me how they ought to
be explained, *“. . . by showing that the abnormal pheno-
mena are determined by precisely the same laws as the
normal phenomena; to  explain ' why a balloon rises it is
necessary to propound the general principles of gravita-
tional mechanics and to show that it rises for the same
reason as a stone falls. But Dr. Hampson eschews general
principles.” :

This is grossly untrue. My book teems with statements
of and references to general principles *‘ propounded ' in
explanation of paradoxes, exactly on the system recom-
mended to me. I have not undertaken to explain the
rising of balloons—a thing not regarded by me or my
acquaintances as paradoxical—but I have explained why
water stands in an inverted tumbler, and have done it
exactly on the lines prescribed by your critic; propound-
ing, p. 85, the general principle of fluid pressure, ‘‘ gases,
like liquids, are fluids, and transmit pressure equally in
all directions. The air, then, transmits in all directions
the pressure due to its own weight, and it thus presses
upwards beneath . . .,"" and, pp. 92, 107, the general
principle of gravitational attraction :—** The ordinary
meaning of the word ‘ weight' is an earthward-tending
force which can be used as a measure of the quantity of
material. It depends upon the mutual attraction between
the material and the earth.”” ‘‘. . . the force . . . must
vary inversely as the square of the distance in correct
agreement with the law of gravitation."

A few of the many other references to general principles
invoked in explanation of paradoxes are as follows :—

P. 19, * Heat makes things expand.’’

P. 29, ““It is a general law of nature that a moving
body tends to keep moving straight on at the same speed.”

P. 32, ., .. resists . . . by virtue of the great law of
inertia, the strong tendency possessed by all moving things
to resist interference with their motion.”

P. 33, * Like all other things, it tries hard to keep to
its original direction of movement.'

P. 78, ““ A fluid, when pressed upon, transmits the full
pressure equally in all directions.

P. 03, ‘. . . its tendency at any moment is, in accord-
ance with this law of inertia, to go straight on.,”

P. 97, “. .. the centrifugal force increases in propor-
tion to the square of the velocity.”

P. 116, ‘ The general principle that weights, in
descending, cannot produce more power than they con-
sume in being raised the same height."
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P. 118, ‘* All things with which we are acquainted have
some heat."”

P. 149, * The principle that it requires heat energy to
convert water into vapour . . ."

P. 154, ' Gases and vapours are very poor conductors
of heat.” .

P. 170, ‘ The sudden expansion and conversion into
vapour require much heat.”

P. 179, ‘*The great law of the conservation of
energy . . ."'

P. 212, ‘* The doctrine that no element could by any
means be changed into anything else."

P. 211, The persistence of matter,
lines.

If your critic does not intend to maintain the nonsensical
proposition that a book for popular reading by the un-
initiated should bristle with quantitative formula, how can
he say that in writing the above and many dozens of
similar passages I eschew general principles? Is this his
‘“idea of scientific method "?

His criticism, as a guess, was, of course, not unlikely to
be true of a book for such readers as I had in view. But
when a critic has not time to read the book entrusted to
him for judgment, would it not be fairer to the journal
and to the author if he excused himself from the task of
preparing a notice?

Of the value of his criticisms as to style and method,
which it would take pages to discuss, I leave vour readers
to judge by the circumstance that the one statement
capable of being definitely tested by a few quotations
shows such complete carelessness about facts as to render
the critic, if not malicious, certainly incompetent.

February 11. W. Hawmpson.

’

stated in sixteen

A sciextiric ‘‘ principle ' is a proposition assumed to

be true universally, which is made the basis of deductions.
1 said that Dr. Hampson ‘‘ eschewed general principles "’
in the sense that he does not expound these propositions
or make them the basis of his ‘‘ explanations.””

In refutation of this statement Dr. Hampson quotes
one paragraph and fourteen short sentences. (The wun-
quoted reference to p. 211 is not evidence.) Presumably
he considers these passages as convincing as any that he
‘can find; certainly none could be more conclusive of the
justice of my criticism. For of the fourteen sentences
nine do not deal with principles at all; some of them
state non-universal experimental generalisations, others
particular cases of general theorems, of which no proof
is offered. In the remaining five, two ‘‘ principles '’ are
mentioned, of which one, the conservation of energy, is
merely named, but is nowhere propounded; the other
““ principle "' is Newton's first law of motion.

In order to justify my contention decisively, it is really
only necessary to point out (1) that for the last twenty
years Newton's laws of motion have not been accepted
as adequate principles of mechanics, and (2) that none of
the attempts at stating the first of those laws is successful.
However, 1 will make every possible concession and admit,
for the sake of argument, that Newton's laws are ‘‘ prin-
ciples,”” and that Dr. Hampson has stated one of them.
But then, where are the others? It is impossible to found
mechanics on the first law alone. It is just because Dr.
Hampson has neglected the second law, which introduces
the conception of ‘‘ force ' and all its consequents, that
his writings abound in confusion. Thus, in his longer-
quotation, which he holds up as a model of exposition,
he has left the imagination of the reader to divine the
nature and effects of ‘‘ pressure’ and *‘ force’; it so
happens that in this case the ambiguity is not serious,
but elsewhere it is extremely serious. It is appalling to
think in what mazes he would have entangled himself if
he had not been so discreet (but inconsistent) as to omit
Pascal's famous hydrostatic paradox from his list.

I repeat, then, that Dr. Hampson has attempted to
explain the results of science without enunciating its
principles. With fifteen quotations at his disposal he can
produce no better evidence against that judgment than
four inaccurate statements of a single antiquated principle
which was never regarded as a sufficient foundation for
even one of the many branches of physics with which he
deals ! Tre REVIEWER.
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EROSION AT NIAGARA.
T seems to have been a matter of common observ-

ation among the early colonists of America that |

the Niagara Falls had receded from the escarpment
at Queenston to their present position six miles up
the gorge. In spite of the view then frequently held
that ravines were to be accounted for by violent rend-
ings of the crust, those six miles, even in the

cighteenth century, were appealed to as a natural |
erosion in the world.

time-scale. It was, moreover, felt that the rate of re-
cession might give us a measure of theé antiquity of
the earth. James Hall in 1842 established a series of
marks and monuments to which subsequent surveys
might refer, and Mr. G. K. Gilbert' now draws
conclusions from the work of his predecessors in

1842, 1875, 1886, and 1890, and from Mr. W. C. |
| encourage, in the broadest and most liberal manner,

Hall’s re-examination of the edge for the United
States Geological Survey in 1905. He reproduces
some of Captain Basil Hall’s drawings, made with
a camera lucida in 1827, and interesting photographs
taken from 1855 onward. The former, which appear
to be of great accuracy, throw doubt on certain de-

The Horseshoe, the true head of the Niagara Gorge, about 1886,
was not present in 1827,

tails of the map of 1842,
survey of 1903 as of especial importance, since it is
the last record of the Niagara River in a natural con-
dition.

“ The Erie Canal is supplied with water from |

the Niagara River at Buffalo, the Welland Canal |

is supplied from Lake Erie, and the Chicago Drain- |

age Canal draws water from Lake Michigan. All |
the water thus diverted is withdrawn from the
cataract. So also is the water diverted from the river

above the falls for factory purposes and for use in
the generation of electricity ”’ (p. 12).

The really active line of erosion is at the lip of
the Horseshoe Fall. Very little recession occurred
here at the head of the gorge between 1827 and 1842,
but the rate between 1842 and 1875 was about 4 feet
per annum, and from 1875 to 1905 nearly 6 feet per
annum (p. 15). ‘“The distance through "—Mr,
Gilbert writes *‘ thru "—*“ which the Horseshoe Fall

has retreated since it parted from the American Fall |

feet per annum as
Il)_artmg took place about
he present average rate

is about 2500 feet. Allowing 5
the rate of recession, the
five hundred years ago.”

1 “Rate of Recess'on of Niagara Falls.” By G. K. Gilbert, accom.

gnnied by a Report on the Survey of the Crest, by W, Carvel Hall,
P. 31411 plates.  (Bull. U.S. Geol. Survey, No. 506, 1907.)
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The notch in the farther margin

of recession of the American Fall is probably only
o2 foot per annum,

Mr. Gilbert, in view of the importance of local and
temporary conditions, such as the position of joints
in the limestone shelf, wisely makes no estimate of
the time that has elapsed since the falls occurred at
Queenston. But his study will be welcome in the
literature of geology and geography alike, since it
deals with one of the most famous types of river-
G AL I G

A4 YEAR'S ‘II’ORI\’ OF THE CARNEGIE
INSTITUTION.!

HE Carnegie Institution was founded, and
endowed with 2,000,000l.,, in order *‘‘to

investigation, research and discovery, and the appli~
cation of knowledge to the improvement of man-
kind.”” The year-book for 1906 contains a general re-

port on the work of the year, and short abstracts of
the special investigations in progress.

To the reader
it affords abundant opportunity
of *‘fine confused feedin’’’; to
the reviewer a mass of projects
and results of which it is hope-~

less to give any adequate
account.

The trustees’ plan of campaign
has not yet been thoroughly

worked out, and, indeed, in de~
tail at least, must vary with the
time. At the outset they had
hosts of applications for assist-
ance in research. The univer-
sities and colleges of the United
States are now largely staffed
by men brought up on research,
who find themselves without the
time or the appliances for the
work they have prepared them-
selves to do. Tt was natural that
they should appeal to the insti-
tution for assistance, and that
the trustees should respond by
making grants in aid to indi-
vidual investigators on a some-
what extensive scale. But diffi-
culties have made themselves

Mr. Gilbert regards the | manifest, especially in the supervision of miscellaneous

investigations; and experience has convinced the
trustees fhat there is a greater prospect of a valuable
return from large projects carried on under the direct
supervision of the institution than from minor projects
entrusted to individuals. Accordingly, during 1906,
while the larger projects have been increased, a smaller
number of minor grants have been made than in
former years.

There are at present forty-five of these minor
projects in progress. They are for the most part
researches in mathematical, physical, and natural
science, and in history, literature, and philology;
but they include also the preparation of such works
as the ‘“ Index Medicus.” The grants in aid of
them range from 350l. to 2000l., and seem to be made
for the provision of assistants, apparatus and
materials, and for the publication of results, The
total amount thus allotted during the year was about
19,000l. -

The larger projects may be divided into four
classes—astronomical, geophysical, biological, and
economic and historical. Astronomy has always been

1 Carnegie Institution of Washington, Year-Book No. 3, 1906, Pp. viii+
266, (Washington : Published by the Institution, 1907.)
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a favourite researching ground in America. Few of
its larger universities are without observatories,

and many of the smaller colleges possess them also.
The institution seems to aim at extensive schemes
which are beyond the scope of the universities. In
the department of solar physics 28,000l. has been
expended on the buildings and equipment of the
Mount Wilson Observatory, and the year’s work
under Prof. Hale includes photography of the sun
and of the spectra of sun-spots and flocculi, spectro-
scopic study of solar rotation, and bolographic study
of solar absorption. It is interesting to note that,
notwithstanding its princely endowment, the institu-
tion is glad to announce a gift of goool. for the pro-
vision of a mirror of 100 inches aperture for a great
reflecting telescope, to be used for the analysis of the
light from faint stars and nebule. The second astro-
nomical department, that of meridian astronomy, has
been organised in the present year, and Prof. L. Boss
has been appointed, with an appropriation_of 40,000,
to superintend the preparation of a catalogue giving
the precise positions oi[) all stars down to the seventh
magnitude. As an essential feature of the work he
is to establish a temporary observatory in the
southern hemisphere.

In the department of geophysics, the work has
been conducted hitherto by individuals. But their
investigations on the flow of rocks, the elasticity and
plasticity of solids, and mineral solution and fusion
under high temperatures and pressures, have been so
successful that an appropriation of 30,000l. has been
made for the purchase of a site in Azadia, D.C., and
for the building and equipment of a laboratory. In
another geophysical department, that of terrestrial
magnetism, Dr, L. A. Bauer, with a grant of
11,000l., has been carrying out a magnetic survey
of the Pacific Ocean, as well as of the island of
Hainan and a number of islands of the southern
Pacific.

There are five biological departments. The widest
in scope is that of experimental evolution, under the
direction of Prof. Davenport, who has been provided
with a laboratory specially designed for the study
of the phenomena  of heredity, hybridisation, and
mutation, ‘““by substantially the same methods as
those applied to the stars by the astronomer or by
the chemist to inorganic matter.”” The director is
hopeful of success, and has already some results to
report; but- he ‘points out that ‘“a decade is the
smallest convenient unit of time . for measuring. the
progress of the more important investigations now
under way.” The department of marine biology is
under the' direction of Dr. A. G. 'Mayer, who has
been provided with vesscls, buildings, and docks, and
with the aid of specialist guests is studying the fauna
of the Florida coast. More ‘novel in its' aim is the
department of desert botany, which has a domain
and buildings in Arizona, and is directed by Dr. D. T.
MacDougall. It is devoted to research on the flora
of arid regions, dnd the influence of altitude and
climate on vegefation. ' The director is establishing
small plantations at' various heights above sea-level,
and denuding areas here and-there that he may study
their re-occupation by desert plants.  He 'is also
making systematic observations on the shores of an
accidentally formed lake, 500 square miles in area, in
the Salton Basin, California. The channel between
the lake and the Colorado River, by the overflow of
which it was formed, has now been closed, and
during the gradual disappearance of the lake the
re-occupation by desert vegetation of the areas left
bare by the recession of the water is to be studied.

The department of horticulture is on more ordinary
lines, plant, flower, and fruit development forming
its scheme of work. The department of nutrition is
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less conventional in its character, its aim being to
extend our knowledge of the physics and chemistry
of normal nutrition and of the conditions and
remedies for abnormal nutrition. As in previous
years, its work is entrusted to individual investigators
—three, working on distinct lines—at whose disposal
a sum of 3oool. has been placed, but the provision
of a special laboratory is under consideration.!

Finally, we have the related departments of
historical rescarch and of economics and sociology.
Prof. J. F. Jameson, who directs the former, is
engaged mainly in the preparation and publication of
guides to the materials for American history to be
found in the archives of Washington, Cuba, Great
Britain, and Spain, to be extended as soon as possible
to France, Mexico, and Rome, also in the publication
of documents bearing upon the history of the United
States. About 3oool. has been allotted to this de-
partment during the year. In economics .and
sociology, Dr. €. D. Wright and his 130 collabor-
ators, with a grant of about 6oo0l., have been making
a bibliographic index to the public documents  of
the various States of the Union, and are studying
population and immigration, agriculture and irriga-
tion, manufactures, transportation, labour and in-
dustrial movements, taxation, and the negro problem,
with a host of questions which these subjects
suggest, ranging from railway pools to the need of
church federation in Vermont. :

It will be noticed that in the selection of larger
projects the trustees have kept in view Mr. Carnegie’s
expressed wish that not merely knowledge itself, but
the application of knowledge to the improvement of
mankind, should be advanced. Most of the depart-
ments which have been organised have a distinct
practical bearing, and some, such as the desert
botany and the terrestrial magnetism departments,
have blocked out work of great importance from both
points of view. That the * mankind " of the articles
of incorporation is being interpreted in the first
instance in a somewhat local sense is natural,
Charity begins at home. And it must be remembered
that we are all interested in the ocean magnetic
fields in which the great Republic has a special
interest, that we must all benefit by a thorough
knowledge of the history and the social condition of
the United States, and that year by vear we are all
becoming more painfully affected by those abnormali-
ties of nutrition to which the strenuous life of her
citizens is supposed to give rise.

Little space remains to notice another department
of the work of  the -institution, viz. the issue and
distribution ~ of publications. = So far, fifty-seven
volumes have .béen published, and thirty-one are now
in the press. During 1906 nineteen volumes appeared,
the expenditure on them being about 83500l. Lists of
the, publications are sent to about 10,000 individuals
and. institutions, but as the standard edition is 1000
copies only, but one-tenth of the 10,000 can be ex-
pected to respond. This restriction to 1000 copies is
the most. un-American feature of the policy of the
institution, and in the interests of the advancement
of knowledge is to be regretted. No doubt even an
endowment. of 2,000,000l. gives a limited income.
But' if the scientific work which it produces is of
value, the publications describing the work should
be widely distributed. And the president seems to
take a perverse view of the question when, in order
to meet anticipated criticism, he says:—‘“If the
bibliophile has found reason for dissatisfaction in the
distribution of the publications of the Institution he
may be disposed to be lenient with the latter on learn-
ing that he is one of many thousands soliciting
favors."

1 Since the i sue of the Year-Book it seems to have been decide i upon.
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AERODYNAMICAL EXPERIMENTS
OBSERVATIONS IN RUSSIA.

HE results of an extensive series of experiments
upon the resistance of various forms of bodies

in a current of air, as well as the particulars relating
to various balloon ascents and observations upon the
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FiG, 1.—~The Alredynamic Institute at Koutchino.

height of clouds, are given in two publications
recently received from the Institut aérodynamique
de Koutchino.! The institute (Fig. 1) was founded
for the purpose of studying air resistance and for
the scientific exploration of different layers of the
atmosphere,  Besides the director and honorary
members of the staff, there are
in all twenty-one men employed,
of whom six are labourers.

The buildings and equipments
cost 100,000 roubles, There is a
dwelling house for the staff, a
hall, 100 feet by 43 feet by
28 feet, for experimental work,
and suitable workshops and
tools.

The experiments upon air re-
sistance were made in a long
cylindrical tube 48 feet long and
4 feet diameter, shown in Fig. 2
(a piece of the tube is temporarily
removed to show the position of
a small screw inside). The air
current in this tube is produced
by an electric fan, the power
coming in the first place from a
thirty horse-power steam engine.
It was found at first that the air
current in the tube was not
uniform, and was not even sym-
metrical about the axis of the
tube, since greater proximity to
the floor and one wall of the
building produced a disturbing
effect. This ditficulty was over-
come by inserting the end of the
tube into a large cylinder 7 feet diameter and
12 feet long. The velocity of the air in the tube
was carefully measured for various speeds of the fan,

! Institut aérodynan ijue de Koutchino. (St, Petersburg, 190s5.) Bulletin

r“e I'Institut aérodynsmique de Koutchine, Fascicule I (St. Petersburg:
Golicke and Wiliborg, 1903.)
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and subsequently the velocity for each experiment
was obtained from the number of revolutions of the
fan.

The weak point of this method is that the body
which is being experimented upon in the tube pre-
sents an obstacle to the free motion of the air, and
therefore reduces the velocity, and furthermore, the
walls of the tube exert an un-
known influence upon the result
excepting for quite small bodies
placed near the centre. With a
similar arrangement at the
National Physical Laboratory,
Mr. Stanton found that, work-
ing with a tube of 2 feet
diameter, he could not experi-
ment upon a pressure plate of
! more than 2 inches diameter
! without finding that his results
were vitiated by the influence of
the walls of the tube.

It is impossible in a brief
notice to give an account of all
the experiments; perhaps the
most important are those show-
ing the increased lifting power
which a screw possesses when a
current of air i1s made to blow
at right angles to its axis.
Thus the lifting power with a
horizontal current of 20 feet per
second was found to be more
than twice as great as with still air, although the
driving power required was not increased.

Details of the methods and results of four ascents
of unmanned balloons are given, and it is noteworthy
that in a country like Russia the instruments should
be so often recovered.

F1G. 2.—~Tube for Experiments on Air Resistance at the Aérodynamic Insiitate, Koutchino.

The observations on clouds depend on the use of an
'(*locu'ic search-light, and the observation, by a theo-
dolite in the neighbourhood, of the position of the
| patch of lighted cloud. Unfortunately, the method
| can only be pursued at night, when the type of cloud
| is not very easy to determine.
|
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The whole account will well repay a careful perusal,
and anyone engaged on the design of a flying
machine will find much useful information in" the
results of the various experiments on bodies rotating
in a current of air.

THE MEXICAN EARTHQUAKE.

ANOTHER great earthquake has been added to

the series which has marked the recent increase
in seismic and volcanic activity along the Pacific
coast of America, At 11.30 p.m. on Sunday, April 14,
or about 6 a.m. of April 15 by Greenwich time, the
greater part of Mexico was visited by a destructive
earthquake. As usual, the first accounts were not
only exaggerated, but gave an erroneous impression
of the distribution of damage; Mexico city, which was
represented as almost destroyed, proved by later
accounts to have been comparatively little damaged;
while the towns of Chilpancingo and Chilapu, as well
as some others not to be found in ordinary atlases,
suffered great destruction. The sea-coast towns from
Salina Cruz to Acapulco suffered severely, and a
ortion of the latter is said to have been submerged.
The shock is reported as severe at San Luis Potori
and Juan Batista, though no damage was done at
either place; these two cities are about 530 miles
apart and about 350 miles from the region of greatest
damage, so we may estimate the area over which the
shock was sensible as extending to somewhere about
500 miles from the centre of the disturbance.

The earliest reports stated that railway communi-
cation between Mexico city and Vera Cruz was sus-
ended owing to the sinking of the permanent way,
ut this news, which has not been corroborated in
later telegrams, is the only suggestion that the focus
of the earthquake may have extended to any distance
from the west coast. Everything else points to the
conclusion that it originated close to the shore-line
of the ‘Pacific, and was partly, if not wholly, sub-
marine. Sea-quakes are common in this region;
sometimes they are felt by ships at sea though
unnoticed on shore, and in at least one instance seem
to have caused the loss of a ship. The story is a
remarkable one. On October 3, 1902, the German
barque Freya cleared from Manzanillo for Panta
Arenas; nothing more has been heard of the captain
or crew, but the ship was found, twenty days later,
partially dismasted and lying on its side. There was
nothing to explain the condition of the ship, but a
wall calendar in the captain’s cabin showed that the
catastrophe must have overtaken it on October 4,
not long after leaving port, as was also indicated by
the anchor being found still hanging free at the bow.
Weather reports show that only light winds were
experienced in this region from October 3 to October
5. but, on the other hand, severe earthquakes were
felt at Acapulco and Chilpanzingo on October 4
and 5, one of which probably caused the damage to
the Freya which led to its abandonment.

Prominence has been given in the daily papers'to
earthquakes in Spain and Italy, which occurred
shortly after the Mexican one; but they were of an
order the occurrence of which is too frequent to
justify any direct connection between them and the
greater one. It may be different as regards the other
two large earthauakes, which were registered at
9.10 p.m. on April 18, and at oh. 11 a.m. on April
19; no news of these shocks has vet reached us; they
must have been earthquakes of the first order of
importance, but are only known from distant records,
which are interpreted as showing that they originated
at about 9o® from western Europe. This is about
the distance of Mexico, but it is rare for after-
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' logical Investigations."”

shocks to be of as great magnitude as these; on the
other hand, it is not uncommon for earthquakes to
take place in groups, usually originating at nearly
opposite points in the globe. We may consequently,
in the absence of news of a great earthquake in
America or Japan, look for the origin of these two
earthquakes in the North Pacific Ocean on the eastern
part of the Malay Peninsula.

TUBERCULOSIS RESEARCH AND
VIVISECTION.
HE investigations conducted by the Royal Com-
mission on Tuberculosis, contained in a second
interim report recently issued,’ would have been
impossible without the use of experiments on animals,
and the appearance of this report is most opportune,
for, almost simultaneously, the Royal Commission
on Vivisection has published the first volume of the
minutes of evidence taken before it.

As regards the investigations on tuberculosis, thirty
different viruses isolated from cases of tuberculosis
occurring spontaneously in bovines have been studied,
and the results of introducing them into a number
of different animals by feeding and by inoculation
are recorded. In calves, inoculation usually results
in generalised progressive tuberculosis, but the effect
is somewhat dependent on the dose, i.e. the number
of bacilli, administered. Feeding, on the other hand,
usually produces lesions limited to the neighbourhood
of the digestive tract, which generally reirogress and
become calcareous. The bovine bacillus, when intro-
duced into rhesus monkeys or chimpanzees either by
inoculation or by [eeding, induces rapid generalised
tuberculosis, and considering the close relation that
exists between the anthropoid apes and man, these
results are of the highest importance. In pigs
generalised progressive tuberculosis is readily set up
both by feeding with, and by the inoculation of, bovine
bacilli. Goats, dogs, and cats are relatively less
susceptible, but more or less tuberculous infection
can similarly be produced in them. On this part of
the investigation the commissioners remark that the
bacillus of bovine tuberculosis is not so constituted
as to act on bovine tissues only, and the fact that
it can readily infect the anthropoid apes, and, indeed,
seems Lo produce this result more readily than in the
bovine body itself, has an importance so obvious that
it need not be dwelt on.

The viruses isolated from sixty cases of the disease
in man have also been studied, and the results
obtained show that they may be divided into two
groups, subsequently referred to as group i. and
group ii. The bacilli of group i. were mostly
obtained from cases of abdominal tuberculosis occur-
ring in children, and the results produced bf' intro-
ducing them into animals are identical with those
produced by the bovine bacillus. The bacilli of
group ii., obtained from various forms of human
tuberculosis, grow more luxuriantly in culture than
those of group i., and inoculated into calves and
rabbits do not produce the generalised and fatal
disease caused by the bovine bacillus, but in rhesus
monkeys and in the chimpanzee set up a general.
tuberculosis.. Certain human viruses, differing in
certain respects from those of groups i. and ii., were
also met with, and are classed as group iii., but an
opinion on their significance is reserved for a future
report,

The commissioners conclude that the tubercle
bacillus in its nutritive and reproductive powers re-

1 Serond Interim Report of the [Royal Commission appointed to inquire
into the Relations of Human and Animal Tuberculosis, Part i., Report.
Part ii, Appendix. Vol. iv., ** Comparative Histological and Bacterio
By Dr. Arthur Eastwood.
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sembles other simple organisms, and that the essential
difference between one strain and another depends on
variations in these factors, and they therefore classify
the bacilli as dysgouic, those that grow with difficulty
on artificial media, and as eugonic, those that grow
readily on the same media.

The bearings of the results obtained are thus
summarised :—

*“ There can be no doubt that in a certain number
of cases the tuberculosis occurring in the human
subject, especially in children, is the direct result of
the introduction into the human body of the bacillus
of bovine tuberculosis, and that in the majority of
these cases the disease is introduced through cow’s
milk. Our results clearly point to the necessity of
measures more stringent than those at present
enforced being taken to prevent the sale or the con-
sumption of tuberculous milk.” The details of the
various experiments are published in the appendix,
in which Dr. Eastwood gives a full description of the
histology of the lesions in the various animals inocu-
lated, and of the bacteriology of the bacilli isolated
from them, together with the methods employed.
This appendix is a volume of 300 pages, illustrated
with tables and charts, and must rank as a first-rate
piece of work. Dr. Eastwood concludes that there is
an essential unity, not only in the nature of the
morbid processes induced by human and bovine
tubercle ~bacilli, but also in the bacteriological
characters of the tubercle bacilli which cause these
processes.

As regards the minutes of evidence taken before the
Vivisection Commission,! the witnesse