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ham, 519

Economists, Austrian, William Smart, 268
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Lockyer, F.R.S., 296, 373

Egyptology, Chair of, endowed by Amelia B. Edwards, 613
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Perren Maycock, 248 ; Electricity on the Stage, 259;
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Elliott (£, B., F.R.S.)! Dualistic Diffecential Transformation,

0

Ellsisgn (Allan), Migratory Birds passing over Dublin, 20

Emin Pasha Relief Expedition, my Personal Experiences in
Equatorial Africa as Medical Officer to the, Thos. Heazle
Parke, 265

Emin Relief Expedition, Botany of the, W. T. Thiselton Dyer,
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McLachlan, 259; the West Indian Ticks, 303; Orcus

chalybeus, an important enemy of the Red Scale, M. Koebele,
323 ; the Insects, &c., that injure Tobacco, Prof. A. T.
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2§ :

E)glorers, Two African, 376

‘“ Iixtension” Psychology, 76
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ELECTRICITY AND MAGNETISM.
Llectricity and Magnetism. Translated from the French
of Amédée Guillemin. Revised and Edited by Silvanus

P. Thompson, D.Sc.,, F.R.S. (London: Macmillan

and Co., 1891.)

HIS work is an English translation of M. Amédée
Guillemin’s popular treatise of electricity. We
are informed, in the preface, that the translation has been
in great part executed by Mr. Colman C. Starling and
Prof. Walmsley, under the editorship of Dr. Silvanus P,
Thompson. It is a splendidly illustrated and beautifully
got-up book, designed, so the editor says, rather for the
table of the drawing-room than for the desk of the
student.

We doubt whether, in fashionable drawing-rooms at
any rate, scientific curiosity exists to any great extent;
but now that large houses are very frequently lighted
with electricity there may be a minority of people who
are willing to spend any spare time left over from more
absorbing drawing-room occupations in learning some-
thing of how the light is produced and of other applica-
tions of electricity. For such a public the present work
seems exceedingly well adapted. It is popularly and
attractively written, so far as a translation from a
foreign tongue, supplemented, and to some extent cor-
rected, by editorial paragraphs, can well be; it is pro-
fusely illustrated, and comprehensive to an extent which
has made the book almost too bulky for convenient
perusal.

Still, the remnant of people by whom popular scientific
treatises such as this are welcomed, though numerous in
itself, is, alas, only a very small minority of that great
and influential section of the British public who are
brought directly into contact every hour of their lives
with the wonderful practical results of the progress of
science. The great majority converse through tele-
phones, consult their watches, and send telegrams, and
know no more than a Hottentot does how a telephone
acts, a watch goes, or a telegraph message is transmitted.
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The book is divided into two parts, dealing respectively
with phenomena and their laws, and practical applica-
tions ; or, speaking briefly, theory and practice. In the
theoretical part, magnetism is first treated, then electricity,
in the order statical electricity, electro-chemistry, and
electro-magnetism. In the practical part are comprised
telegraphy and telephony, electric lighting and trans-

~mission of power, and a number of minor, but in them-

selves important, applications, such as clockwork-driving
and regulation, electricity in warfare, and electroplating.
Of the treatment of these subjects we can give here only
the merest sketch, noting as we do so a few points in
which the book seems to call for modification or im-
provement in a new edition.

The theoretical part begins with a brief account of the
natural history of magnetism, then passes to a discussion
of the polar theory of magnetism, starting with the notion
of Thales that a magnet had a soul, and ending with the
experiments of Coulomb and their results. An excellent
description of Coulomb’s torsion-balance experiments is
given, and then follow the methods devised by Coulomb
and Jamin for the determination of the distribution of
magnetism in magnets. It is hardly correct to say, as is
done on p. 33, that Coulomb’s method ‘‘enabled him to
study the distribution of magnetism in magnets ; that is
to say, how the magnetism at the surface varies along the
magnet between one end and the other.” Apart from
the objection that the field at any point external to the
surface of the bar depends really upon the whole distribu-
tion of magnetism, and not merely on that supposed to be
near the point, and the further objection (which also does
not seem to be stated here) that the vibrating needle itself
affects the magnetization of the magnet, it is quite certain
that this method, like others devised for the same purpose,
cannot be made to give any definite information except
as to the surface-distribution of magnetism, which, as
Gauss showed, can be made to replace the magnet so far
as the external field is concerned. By none of these
methods can any information whatever be obtained as to
the actual magnetization of a bar of finite cross-section.

It would have been well also if the editor had here
appended a note as to the essential inaccuracy of Jamin’s
method “ of placing on the point that we wish to study a

B
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small contact-piece of soft iron, and of measuring by
means of a graduated spring that gradually extended, the
force requisite to detach the iron,” and given a description
of the much more satisfactory method adopted by Row-
land and others.

After a chapter on methods of magnetization, in which
all the ancient and now discarded methods of ‘“touch”
are described, we have an excellent popular discussion of
terrestrial magnetism, ending with a splendidly illustrated
account of aurorae. The introduction of the subject of
aurorz at this point is justified on the ground that they
are electrical phenomena connected with the magnetism
of the earth, and a sketch is given of the various theories
which have been proposed.

Passing now to the subject of electricity, we have
the same wealth of illustration, though many of the
smaller cuts, like some of those in the section on mag-
netism, are old familiar friends. Electrical machines
are described, from Otto Guericke’s down to Wimshurst’s.
Nothing impresses us as more indicative of the enormous
advance of electrical science in recent times than a com-
parison of Plates V. and XIII. of this book. The former,
a well-known picture, represents an electrical machine
“according to the model in fashion about 1754”; the
latter, a large Edison steam-dynamo. In the former a
bevy of ladies and gentlemen in the costume of last
century are grouped round a sulphur ball machine, which
a gentleman in powdered wig and ruffles is vigorously
turning by means of a crank attached to alarge and much
ornamented driving-wheel of wood. Evidently we have
here “electricity in the drawing-room,” as practised
in the middle of last century. On the other plate
we see a large modern steam-engine, in all its
array of steam-pipes, balanced cranks, and connect-
ing-rods, resting on a massive bed-plate of iron
bolted to a base of masonry, and driving an enormous
dynamo. The somewhat dilettante group of men and
women have disappeared, and in their place stands a
typical Yankee engineer, oil-can in hand, and coatless,
intently regarding the bearings of the engine. Here there
is no unnecessary ornamentation, no suggestion of elegant
trifling, everything is sternly suggestive of work and
nothing else. Nevertheless, in the contrast, the real
dignity and beauty is with the present, not with the past ;
with modern science in the laboratory, the workshop, or
the factory ; with work carried on in the deepest earnest,
with plain duty-doing, irrespective of sensation or ap-
plause.

Next comes an account of batteries, which (like several
other parts of the book) we think might very well have
been lightened by ignoring old and obsolete pieces of
apparatus ; after that, we have a discussion of the pro-
duction of electric currents. In a book of this size, in
which a considerable amount of space is devoted to things
relatively unimportant, the subject of electrolysis might
have been more fully treated ; for example, there are
matters connected with electrolytic theories to which,
since such a theory as that of Clausius is introduced,
a few pages might very well have been devoted. The
absolute measurement of currents by means of electrolysis
from the known electro-chemical equivalents of different
substances is not referred to ; indeed, an electro-chemical
equivalent does not seem to be anywhere defined. But
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what strikes one as strange indeed is that in the chapter
on thermo-electricity Peltier’s name is only mentioned in
connection with an illustration showing what is called
his “thermo-electric pince.” Not a word is said on the
subject of the Peltier effect, or the Thomson effect, not to
speak of the bearing of these on thermo-electric theory !
Again, no mention appears to be made of any form of
secondary cell except that of Planté: surely some of the
modern forms now so largely in use in practice for electric
lighting, traction, &c., might have been figured and
described.

The next section of theory, electro-magnetism, has three
chapters devoted to it. The main phenomena are well
described, and excellently illustrated by diagrams. Here
the only forms of tangent and sine galvanometer figured
are those of Pouillet (one of these (p. 337) has an
enormous needle). Some of the splendid instruments
which have been made for absolute measurements (for
example, Fitzgerald’s tangent galvanometer) ought surely
to find a place in a work like the present, published as it
is at a time when currents, &c., are no longer measured
in arbitrary units, and their determinations are as far as
possible divested of errors arising from instrumental
peculiarities and accidents of place. A definition might
also have been given here of the electro-magnetic unit of
current, with some indication, where the constant of a
galvanometer is referred to, of how it is possible to

*measure currents in absolute units, and the importance

in this respect of electro-magnetic instruments, the con-
stants of which can be determined from their dimensions
and arrangement. At p. 333 a current of so many amperes
is referred to as producing a certain force at the needle,
but we have not anywhere, so far as we have been able
to discover, a definition of an ampere.

The following passage (p. 369) apparently quoted from
Faraday’s “ Researches,” was at first sight rather startling :
“In this state of circumstance(s) the force of the electro-
magnet was developed by sending an electric current
through its coils, and immediately the Zmage of the lamp-
Same continued magnetic.” 1t is almost needless to say
that a reference to the ““Researches” showed that the
copyist had dropped out a line from Faraday’s account
of the actual phenomenon, which was not exactly that
asserted in the quotation. After “flame” supply the
words ‘“ became visible, and continued so as long as the
arrangement.”

The second part of the book is most excellent. All
applications of electricity of any importance are fully
described, and magnificent cuts, without stint, illustrate
in the clearest manner the marvellous and complex con-
trivances and arrangements now in use in the various
systems of telegraphy and telephony, electric lighting,
&c., &c. Full-page plates of the illumination of Tunis
by the search-lights of the French fleet, the electric light
in use in the erection of a great Parisian magasin, the
head-light of a locomotive illuminating the track, the
interior of one of the Paris forts during the siege, and
other subjects, serve to show the great part now played
by electricity in all branches of industry and the arts,
even including warfare, slow as that is in some respects
to profit by the latest results of scientific invention. No
book could form a more attractive and useful present for

| a boy with a taste for mechanics and practical electrical
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science, and it is sure to be no less popular among oller
people who appreciate a sound and easy guide to the
mysteries of practical electricity.

In taking leave of this work, we have only to say, what
has already been indicated above, that an extension of
the editorial remarks, and their absorption into the general
current of the text, with consequent re-writing of some
of the chapters, would render it more homogeneous, and
throughout more in accordance with the electrical spirit
of the age. Still, the clearness of its arrangement and
style more than compensate for the disadvantages
necessarily attending an edited English edition of a
foreign scientific treatise, however popular. As a whole,
it reflects credit on all concerned—translators, editor,
and publishers alike. Its publication may even do some-
thing towards arousing an interest in electricity in circles,
even in this proverbially practical country, where the
light of science can hardly be said to have yet penetrated.

) A. GRAy,

BIOLOGY OF SEASIDE PLANTS.

Die indo-malayiscke Strandflora. Von A, F. W,
Schimper. Mit 7 Textfiguren, einer Karte, und 7
Tafeln. (Jena: Gustav Fischer, 1891.)

Ueber die Mangrove-Vegelation im malayischen Archi-
pel. Von G. Karsten. ' Bibliotheca Botanica, Helt 22.
(Cassel : Theodor Fischer, 1891.)

HESE two essays are exceedingly interesting con-
tributions to our knowledge of plant-life on tropical
sea-shores. They partly cover the same ground, partiy
supplement each other, and to some extent review and
summarize the work of previous observers. Schimper
treats of the salt-loving plants of the sea-shore generally,
whilst Karsten's investigations are limited to the purely
mangrove vegetation. Karsten also enters more fully
into the formation of seeds—that is to say, into the de-
velopment of the embryo-sac, the endosperm, and the
embryo; and he follows up their germination and
subsequent growth.

But the object of this notice is to give some general
idea of the subject rather than a critical exposition of the
writings of the authors named, for they are the first at-
tempts at a connected description of the vegetation of
tropical sea-shores.

The mangrove! vegetation—that is, the vegetation of the
tidal forests—exhibits comparatively little variety, though
the components belong to several different natural orders.
First come the Rhizophorea—genera Rhizophora (both
in the Old World and in America), Bruguiera, Ceriops,
and Kandelia ; Combretaceax—Lumnitzera (Laguncularia
in America); Lythracex—Sonneratia ; Meliacea—Carapa

! The word mangrove looks quite English, but it appears to be a corruption
or modification of mangro ot mungro, the name commonly applied, accord-
ing to Rumpf (1750), and Blume (Musewm Botanicum, i. p. 132), in Dutch
Guiana to Rkisophora Mangle. However, it was employed in its present
form by Dampier, Sloane, and oth=r writers of the seventeenth ceatury, and
itis now applied to a number of different trees and shrubs that constitute
the outermost fringe of vegetation on tropical coasts. It is also used to
designate these shrubs and trees collectively. Mangi-mangi is the generic
term in the Malay Islands for these trees and shrubs, and the different kinds
are distinguished by affixes. In Brazil, Rhisophora Mangle is called mangle
and mangne; and in Panama, on the authority of Szemann (** Die Volks-
nunen der amerikanischen Pflanz:n"), the former name is current, with
various qualifying affixes. In Grisebach's list of colonial names of plants
é" Fiora of the British West Indian Islands,” p. 785), we finl maagrova

Rhisophora mangle); black mangrove (Avicennia nitida); white mangrove
(Laguncularia racemosa); and Zaragoza mangrvs (Conocarpus erectus).
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l always submerged.

(Carapa guianensis, a native of tropical America and
west tropical Africa, does not appear to inhabit the tidal
forests); Myrsineae—/Egiceras; Rubiacea—Scyphiphora;
Verbenacex—Avicennia (both in the Old World and in
America) ; Acanthacee—dAcanthus ilicifolius ; Palma—
Nipa fruticans.

The foregoing are the principal and widely-spread
trees and shrubs of the mangrove girdle of muddy
tropical shores ; but this list might be largely augmented
if we included those forming the tidal forests of the Bay
of Bengal, and similar situations. Thus, in the Sunder-
bun, as Mr. C. B. Clarke informs me, the Sundra tree
(Heritiera Fomes) abounds to such an extent that a rail-
way is almost entirely devoted to carrying the wood to
Calcutta, of which city it is the fire-wood. Among other
common trees and shrubs are Hibiscus tiliaceus, Sapin-
dus_Danura, Dalbergia monosperma, Derris wuliginosa,
Oxystelma esculentum, Dolichandrone Rheedel, Premna
integrifolia, Clerodendron inerme, Pandani, Phanix
paludosa,and Cocos nucifera. Mr, Clarke further informs
me that the milk of the coco-nut in the Sunderbun is
so salt as to be undrinkable. This isa very remarkable
fact, and scarcely in harmony with the observations of
Schimper, Karsten, and others, so far as mangrove plants
are concerned generally.

In this connection it may be mentioned that mangrove
plants have mostly very thick leaves, with few, very
deeply seated stomata, so that transpiration is reduced
to as low a minimum as in true xerophytes. As it is
obvious that transpiration is not checked in halophytes
because of a lack of water, it must be accounted for in
some other way; and, as it has been found that. the
accumulation of salt in the tissues of the leaves beyond a
certain quantity, varying in different plants, prevents the
formation of starch and glucose, it is assumed that it is
of a protective character; that, in short, smallness of
transpiration means smallness of absorption, and thus
no more salt is taken into the tissues of the plant than it
is capable of assimilating. The correctness of this view
is strongly supported by the fact that mangroves, grown
in soil free, or practically free, from chloride of sodium,
develop foliage of less substance, furnished with a
larger number of stomata.

Turning to another phase in the life-history of man-
groves—namely, reproduction—we find special provisions,
suitable to the exceptional conditions, to insure the pro-
pagation of the species. Most of the members of the
Rhizophore:, for instance, are, in a sense, viviparous-—-
that is to say, the seed germinates on the parent plant.
Only one ovule is developed, the rest being aborted ;
and when the seed is ripe, the radicle, or primary root,
grows through the apex of the fruit, assuming a slender
club-shaped form, with the centre of gravity nearest the
organic base, so that, when it eventually separates from
the parent, it falls in such a manner that the radicle
penetrates the mud, and usually sufficiently to withstand
the ebb and flow of the water. The size and length of
the viviparous radicle varies considerably in different
genera, and even in different species, of the same genus,
attaining its greatest development in RAizophora mucro-
nata, the forepost of the Asiatic mangroves, and perhaps
the only one that sometimes grows where the soil is
In this the viviparous radicle is
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usually from twenty to twenty-four inches long, and
occasionally as much as forty; and it is capable of
growing even should it fall where it is wholly under
water in the early stage of its further development.
When the young plantlet is ready to separate from the
parent, the aperture made by the growing radicle is
sufficiently large to allow the inclosed or apical end
to slip out, leaving the empty fruit still attached to the
branch. And when this happens, there is a fully-formed
leaf-bud at the top, from which the stem is developed.
The primary root does not grow much after falling, but
stout secondary roots are thrown out from this axis,
successively, one above the other; and as they assume
an arched form, and are produced in all directions, the
plant becomes very firmly fixed. The American R/izo-
phora Mangle is very closely allied to the Asiatic and
African A. mucronata; but whereas there is only one
genus and one species of ths order in the New World,
there are several in the Old.

Singular to say, the only herbaceous plant of the
Asiatic mangroves, Acanthus ilicifolius, is sujporicd by
similar stilt-roots. Most of the other trees and shrubs of
the mangrove vegetation have horizontal roots, often of
enormous length and strength, and some of them produce
the so-called knee-roots in great abundance. These
roots grow out of the ground, at an angle of about 45°,
to a height of a fcot or two, or perhaps more, and
return to the ground at about the same angle, forming an
anchor-like attachment. But their function is not merely
to hold the plant. Thcy are abundantly furnished with
lenticels, through which the interchange of gases takes
place—at least, such is the opinion of several eminent
physiologists. Indeed, Karsten designates them breath-
ing roots. Schimper figures negative geotropic roots of
Avicennia lomentosa, which grow quite erect, from a
thicker horizontal root, to a height of about a foot, and are
either undivided or forked, and taper to a point. They
are thickly studded with lenticels, as are the stilt-roots of
Rhizophora. Another modification of root-production is
exhibited by some of the mangrove-trees. Like Akizo-
phora, they produce aérial roots; but, instead of their
remaining free, they eventually grow to the stem and
outwards, forming plate-like buttresses.

Many other interesting facts might be extracted from
the papers cited ; but enough has been said to give an
idea of the nature and value of their contents.

W. BoTTING HEMSLEY,

RICARDO'S “POLITICAL ECONOMY”
Principles of Political Economy and Taxation. By David
Ricardo. Edited, with Introductory Essay, Notes, and
Appendices, by E. C. K. Gonner, M.A,, Lecturer on
Economic Science, University College, Liverpool.
(London : George Bell and Sons, 1891.)
’I‘HIS edition of Ricardo’s “ Principles ” will be found
useful to students of political economy. In addition
to a large number of footnotes, the editor contributes an
introductory essay of forty pages, and two short ap-
pendices—(1) on Ricardo and his critics, (2) on the effect
upon rent of improvements in the fertility of land. The
introductory essay gives a general account and brief
critical estimate of Ricardo’s work. It is characterized
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by judicial moderation and impartiality ; and many am-
biguities and obscurities, due to the defects of Ricardo's
style, are cleared away. Naturally, the abstract theory
of value is treated first; and here the editor acknow-
ledges that Ricardo did not attach sufficient importance
to the influence of demand in determining value. But,
on the serious question of the relation of capital to labour,
he hardly seems to make Ricardo’s position clear. He
says (p. Xxxix.) i—

“ Of course, the mere fact that capital is subject to
such replacements enables us to assert that, in the long
run, there is a tendency to some equality of reward be-
tween indirect labour (Ze. labour embodied in capital)
and direct labour. Thus in a somewhat abstract and
general way we may renew our previous statement that
commodities exchange in the ratio of their cost of
production.”

This passage, in which the editor concludes his general
criticism of Ricardo’s theory of cost of production, appears
to involve the very fallacy that some Socialists have
committed in their reasonings based on Ricardo. For it
suggests their doctrine that capital is nothing but labour
applied Zndirectly to production. Now Ricardo most
explicitly avoided this fallacy. .He wrote (p. 27) :—

“On account of the time which must elapse before one
set of commodities can be brought to market, they will
be valuable, not exactly in proportion to the quantity of
labour bestowed on them, . . . but something more to
compensate for the greater length of time which must
elapse before the most valuable can be brought to
market.”

In short, Ricardo distinctly points out that an additional
value arises when the same quantum of labour is extended
over a larger period of time.

On the question of the distribution of reward between
capital and labour, the editor remarks (p. xxxviii.) :—

“The two great agents in production—labour and
capital—so divide total value between them that an
increase in the value obtained by the one implies a
diminution in the share of value falling to the other.”

This apparently harmless truism is elaborated with
painful prolixity. But the form in which Ricardo ap-
plied it was always “ Profits depend on wages ”— never
“ Wages depend on profits.” With Ricardo, profits were
the residue of production remaining over and above the
value of the standard of comfort; and he did not enter
too closely into the question of the forces determining
variations in this standard. This crucial error shows
itself throughout all Ricardo’s reasonings—notably in
his theory of taxation,

In Appendix B, the treatment of the effects upon rent
of improvements in the fertility of land is very unsatis-
factory. The editor says that Ricardo made two assump-
tions—one implicitly and the other explicitly. But if he
had properly interpreted the assumption explicitly made,
he would have seen that the other was unnecessary.
Ricardo explains quite clearly that the contemplated
improvement is assumed not to disturb ““the diference
between the productive powers of the successive portions
of capital.” The editor most gratuitously interprets /-

Jerence to mean ratio,in the face of the fact that a//

Ricardo’s illustrations assume constancy of difference,
not constancy of ratio. Now Prof. Marshall has shown
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that, with Ricardo’s premiss, his conclusion is absolutely
correct without any further assumption. If; on the other
hand, we adopt constancy of raZio (instead of constancy
of difference)—which was Mill’s (not Ricardo’s) supposi-
tion—then some further assumption must be made in
order to demonstrate that improvement in fertility pro-
duces diminution of rent. In proving this point, the
editor uses an unnecessarily complicated piece of mathe-
matical reasoning.

Without further dwelling on these defects, it is only
necessary to say that the explanatory footnotes are every-
where extremely helpful, and that the frequent references
to Ricardo’s “ Letters to Malthus” will be found espe-
cially ‘useful in further elucidating the great economist’s
doctrines. W. E. J.

OUR BOOK SHELF.

Photographic Pastimes: a Hand-book for Amateurs.
By Hermann Schnauss. Translated from the Second
German Edition. (London : Iliffe and Son, 1891.)

MANY and varied are the effects that can be produced
with the aid of the camera, and the present work gives a
plain and popular account of the methods that have been
adopted in producing them. The five chapters are
headed, respectively — specialities, curiosities, photo-
graphy by peculiar arrangements, photographic optical
entertainments, and entertainments with photographic
prints.

In carrying out the experiments contained under the
first two headings, amateurs will find their time fully oc-
cupied, while the novel effects that can be obtained will
afford both instruction and amusement. With reference
to taking pictures by moonlight, we can quite agree with
the author when he says that ‘“if the moon is included
in the picture, its track will make a straight band of light
nearly half-way across the photograph, which, besides
the peculiar illumination of the landscape, gives a mos¢
characteristic effect.” The characteristic effect, we should
think, would be very decided.

An excellent and easy method of producing ghosts,
which may prove useful to amateurs, and which is not
wholly described in this book, is as follows :—The ghost
consists of a person completely covered over with a sheet,
the latter being so adjusted asto give a dim outline of
the head ; when in position, a short exposure of about
half an inch of magnesium is given : then, as soon after-
wards as possible, without moving anything with the
excefnion of the ghost (which now is no longer required),
another exposure is made, by means of a magnesium flash
light, of the other figures that are required for the picture.
In this manner excellent results have been obtained, the
pattern on the wall appearing through the ghost, giving it
quite a realistic appearance.

In these and the remaining chapters, descriptions of
many novelties too numerous to mention are given, of
which the following may serve as types--caricature,
composite, and pin-hole photographs, statuary portraits,
kaleidoscopic and stroboscopic pictures, &c.

Altogether, amateurs will find in this hand-book much
that will occupy them during the winter months, when
out-door photography is more or less at a standstill.

On Surrey Hills. By a‘“ Son of the Marshes.” (Edin-
burgh and London: W, Blackwood and Sons, 1891.)

THE Surrey hills are so well known that an ordinary
writer would find it hard to say anything fresh about them.
The “Son of the Marshes,” however, has an exception-
ally good power of observation, and even familiar facts he
is able to present in a way that seems to give them new
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vitality. In all his books he is especially interesting in
passages dealing with the habits of animals, and there
are many such passages in the present volume. No
secondhand information is offered ; the author tells us
only of things which he himself has had opportunities of
noting. Most of the chapters have already appeared in
Blackwood’'s Magasine, but many who read them there
will be glad to possess them in their present form. The
manuscripts of the *“ Son of the Marshes ” have, as usual,
been edited by Mr. J. A. Owen, who does not say precisely
how much his editorial work includes.

Heroes of the Telegraph By ]J. Munro.
Religious Tract Society, 1891.)

THE author of this book desires that it shall be regarded
as in some respects a sequel to his volume on ‘‘ Pioneers
of Electricity.” He begins with a short account of the
origin of the telegraph, and then sketches the lives and
principal achievements of those discoverers and inventors
to. whom we owe the electric telegraph and the telephone
—Charles Wheatstone, Samuel Morse, Sir William
Thomson, Sir William Siemens, Fleeming Jenkin, J. P.
Reis, Graham Bell, Thomas Alva Edison, and D. E.
Hughes. In an appendix, Mr. Munro gives briefaccounts
of various other investigators whose names are intimately
connected with his subject. He has a plain, straight-
forward style, and the book will give much pleasure to
young readers who take interest in the practical applica-
tions of science.

(London :

LETTERS TO THE EDITOR.

[Zhe Editor does not hold himself responsible for opinions ex-
pressed by his corrvespondents. 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.)

The Koh-i-Nur.

DR. BALL, in his reply (NATURE, vol. xliv. p. 592) to my
criticisms on his ‘‘ true history ” of the Koh-i-Nur, feels aggrieved
that I ‘“ smite him in season and out of season,” and considers
me in the light of a partisan for doing so. I can assure him
that my criticisms were absolutely impersonal, as I have never,
to my knowledge, seen him in my life, and bear no kind of ill-
natured feeling towards him ; indeed, I said whatever I was
able honestly to do in favour of his work. But of course, where
I considered his arguments to be groundless or illogical, I met
them. If he has read into my remarks an asperity I did not
desire to impart to them, surely he should blame himself some-
what for the style of his attacks on those who went before him,
and of whom I have shown that they knew not less, but more,
of the subject than he did himself,

I have pleasure in withdrawing my expression of an accusation
that Prolj., H. H. Wilson was one of those against whom Dr.
Ball threw out a sneer in relation to the earlier history and
traditions attaching to the Koh-i-Nur. I supposed that, as
he has laboured to make his knowledge of the authorities
on the subject complete, he would certainly have known what
was of common knowledge at the time as to the author-
ship of by far the most interesting notice ever penned on
the Koh-i-Nur. But that was long ago. It was that notice,
however, that brought me into such contact as I have had with
the subject. As a young Professor at Oxford, I had the honour
of knowing the great master of Sanskrit and of Indian lore :
and as I had been interested in Indian history I ventured (o
approach him now some thirty-five or thirty-six years ago on
the subject of the values assigned by him to certain weights
referred to in his article. I drew his attention to Babar's valua-
tion of the mishkal in ratis, and I further pointed out the prob-
ability of the retention by Shah Jahan of the Mogul diamondin
his captivity. He received my suggestions in the kindest spirit.
and offered me every help in further inquiry ; and at the Eas\
India Company’s Library he placed all the documents before me.

1 shall not weary your readers with thrashing out and 2gain
winnowing the various statements involyed in this controversy.
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I could say more about the Garcias-De Boot matter, but I am
satisfied with having shown that it was not Dr. Ball, but Mr.
King, who, twenty-five years ago, explained the misprints in
De lioot, and declared the very great improbability of the 140
mangelin diamond of Garcias, estimated by De Boot at a weight
of 1874 carats, not being the Koh-i-Nur. Dr, Ball alludes to
inaccurate figures in Mr. King's treatise. That Mr, King was
inaccurate, was hasty, no one knows better than I. Nor did
any of his many warm friends lament more than [ did the unhappy
infliction of advancing blindness which explains so much of tLe
former demerit, as no one admired more than I the boy-like
enthusiasm whicn often gilded in his imagination what seemed
to others metal of a less precious order than gold, Ile had a
splendid memory, and he trusted too much to it in drawing out
from it, rather than throwing on his impaired eyesight, the veri-
fying the records of his enormous reading and varied knowledge.
I had controversies with him over a thousand subjects, but while
he kept singularly isolated, and let no one come between him
and his printer, he never resented a friend’s criticism or difference
from him.

As regards the scene before the throne of Aurungzebe, it can
never, perhaps, be determined whether the view first put for-
ward by Prof. H. H. Wilson, that Tavernier weighed the
diamond, but with weights and scales supplied by Akil Khan
its custodian, is the correct one; or the view I have held—
namely, that Tavernier’s account of the transaction given in his
tenth chapter was barely compatible with his having weighed
the stone, as he asserts he did in the twenty-second chapter of
his book, which was avowedly a retrospective one written long
alterwards, and near the gnd of his life, That 1 have reason for
adhering by preference to the latter view is confirmed by what Dr.
Ball himself says of another passage referring to the Great Mogul
diamond. Dr. Ball condemns the passage as ‘“in part spurious if
not altogether so, . . . as the statements are in contradiction
with others made elsewhere in the ‘ Travels’ ; and there is the
strongest reason for attributing them to an erroneous editorial
interpretation, and not to Tavernier himsell.” The delinquent
he supposes to have been a M. Samuel Chappuzeau, the reputed
editor of Tavernier’s works,

As a fact, the travelled Frenchman seems to have been a
person somewhat illiterate, as he had to call in extraneous aid
in putting his memoirs into shape. He must be supposed to

have picked up some colloquial Persian, but otherwise seems
q

to hav: been dependent on interpreters throughout his travels,
The treatment Chappuzeau received during a year of editorial
service at the hands of Tavernier and his wife is recounted
by Dr. Ball as a sort of “mortification, if not martyrdom,”
Chappuzeau appears to have described the notes of the traveller,
on which he had to depend, as a chaos, and to have attributed
the only written part of them to the permanship of one Father
Gabriel, I think I am justified, then, in asking whether the
account of the weighing in the later chapter may not have been
an editorial afterthought ; but whether it were so or was historical,
in the sense assigned to it by Prof. Wilson, really very little
affects the question.

The logical issue of this discussion is involved in the accept-
ance of one of two alternatives, the one a series of astounding
coincidences and improbabilities, the other one of simple prob-
abilities,  Garcias saw a diamond weighing 140 mangelins ;
Le Cluze estimated its weight at 700 apothecary grains (= 5738
grains troy, or 180 carats). De Boot assigned to it a weight of
1874 carats, The Koh-i-Nur weighed 5894 grains, or 186 carats,
Misinterpreting a note of Le Cluze, Dr. Ball throws scorn on
this having anything to do with the Koh-i-Nur.

Tavernier sees a diamond to which a weight is assigned of
319°'5 rati.  Babar's diamond (the Koh-i-Nur) weighed 8
mishkals, or 320 ratis, equivalent to about 186 carats. Dr.eBall
says this diamond was that known as the Great Mogul, that it
is the Queen’s Koh-i-Nur, but that it was whittled down by
necessitous princes—to find them, in fact, in pocket-money—
from 280 carats to 5894 grains, or 186 carats, the identical
weight of Babar’s diamond and of the Koh.i-Nur. Dr. Ball
finally declares the Darya-i Nur to have this same weight of
186 carats.

In opposition to this impossible recurrence of coincidences 1
have endeavoured to show that the stone Garcias saw may have
been the Koh-i-Nur, that the one Tavernier handled was in all

robability—I believe was certainly—the Koh-i-Nur, Isay there
is no evidence whatever of the Koh-i-Nur having been whittled
down by cleavage, accidental or intentional ; that its form in 1851
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was more probably its original form rudely facetted (and I think,
perhaps, I may not be without a mineralogist’s experience when
I say this) ; I further say that the Darya-i-Nur is undoubtedly
the *“ Golconda table” diamond.

Finally, I assert the probability that the Great Mogul, un-
whittled down dnd entire, isin the jewel chamber of the Shah of
Persia to this day.

Of the great j'iamond which I would identify with this stone
I append a tracing, in which it is seen in its carcanet of ruby-
enamel, In the original drawing it is accompanied to right and
left by two large diamonds, similarly girdled ; while, above and
below, is a row of three enormous rubies encircled by emerald-
enamel. Ten pearls above and ten below, some of them § of an
inch in diameter, form a fringe to this gorgeous crnament, It

Fi6. 1.—~Great Mogul.

is, however, only one half of a cylindrical cap the correspond-
ing half of which is its counterpart in splendour and wealth of
stones, only the Darya-i-Nur is in, that other half, the central
ornament,

I leave the great stone to speak for itself in the tracing, and
1 furthermore for comparison give a tracing from a drawing of
the Koh-i-Nur, taken from a somewhat similar point of view
—that is to say, looking down on it.

That the Koh-i-Nur was valued beyond these greater stones
I believe to have been in consequence of its being the reputed
talisman of Indian empire, It was probably that last relic
of his treasure surrendered by the miserable Muhammad Shah
when he exchanged caps with Nadir, and the conqueror saluted
this most historic of his spoils by the name it has since borne—

FiG. 2.—Koh-i-Nur.

the Koh-i-Nur, It was certainly the diamond that Shah Rukh,
after yielding up all his wealth of jewellery, held to through every
torture till he gave it to Ahmad Shah. Shah Zaman carried it
to his prison, and secreted it in a crevice ; whence Shah Shuja
recovered it on information from his blinded brother.

Shah Shuja again clung to the old talisman not less fiercely
than those who had preceded him, till he surrendered it to
Runjit Singh under pressure which amounted to compulsion ;
and memorable was the answer of Shah Shuja to Fakeer Nur-
ud-din, who had been sent by Runjit to ask in what its value
consisted. It is *““good luc{," said Shah Shuja, ‘“ for he who
has possessed it has done so by overpowering his enemies.”

I have put, I hope clearly, to my readers, the alternative and
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coaflicting interpretations of the portion of the accounts of the
Koh-i-nur from Babar’s time onward. There are still some
interesting questions of a difficult kind regarding its history
antecedent to the days of the Mogul Empire. But I believe I
have said now my last word regarding the later history, and
leave to my readers the decision as to the side in this little
controversy on which the truth is more likely to lie.
N. STORY MASKELYNE.
Basset Down House, October 26.

A Rare Phenomenon,

AURORAS were visible at Lyons, New York, on September
9, 10, and 11. That on September 9 was very fine, flickering
streamers and arches forming at intervals from 8 o'clock to 10
o'clock. p.m. A peculiar feature of this aurora was an arch
similar to that described in NATURE of September 17 (vol. xliv,
p- 475), as having been seen by Mr. Tuckwell at Loughrigg,
Ambleside, on September 11, The arch seen at Lyons on
September 9 was visible shortly after sunset, and remained in
the same position throughout the evening. It consisted of a
narrow band of light, which arose vertically from a point on the
horizon nearly due west, and passed through the constellations
of the Northern Crown and the Lyre, and just south of the
zenith down to the eastern horizon, When it was brightest, at
about 10 p.m., a few small streamers formed in connection with
it nearly in the zenith ; otherwise it consisted simply of a narrow
band of white light separated by a wide interval from the
auroral coruscations and streamers in the northern heavens.
This seems to have been very similar to the band seen by Mr.
Tuckwell. Other instances have been noted by the writer in
which some peculiarity of form or colour characteristic of an
outbreak of the aurora has attended its appearance in localities
remote from each other, M. A. VEEDER.

Lyons, N.Y., October 17.

Two instances of the occurrence of the rare phenomenon
referred to in your issue of September 24 (vol. xliv. p. 494),
by Prof. R. Copeland and Mr, W, E, Wilson, will be found
recorded in the Transactions of the Nova Scotian Institute of
Natural Science, vol, vi. p. 100, The dates of these occur-
rences were July 31 and September 5, 1883, The general
appearance and position of the luminous arch were the same in
both cases as inthose described by Prof. Copeland and Mr. Wilson.
Two additional points were noted, however, which are worthy
of mention, viz. (1) that the arch of September 5 had a slightly
marked rayed structure, which, when first observed, was in the
direction of its length, but which gradually changed to a direc-
tion inclined about 45° to the longitudinal, and (2) that the
spectrum of this arch, as determined by one of Hilger’s pocket
spectroscopes, consisted of two lines in the green, one quite
bright and the other faint.

On Tuesday, September 1 of this year, I again observed the
same phenomenon at Halifax, N.S. I was unable to make
accurate observations, but noted the following facts:—The
luminous arch was quite bright when first observed, at 11.30

.m,, and extended from horizon to horizon. Fifteen minutes
ater it had completely faded away. It was about 4° or §° in
width throughout its whole length. It met the horizon at
points about 10° or 15° to the north of the east and west points,
and passed through a point a few degrees south of the zenith.
When first observed, it was approximately uniformly bright
throughout, except at the edges, where its brightness diminished
rapidly outwards. To the eye its light seemed to be white, and
stars were visible through it. In fading away, the east and west
ends disappeared first, and the main body of the arch became
gradually fainter, wider, and more variable in width, The night
was bright and clear, and the temperature lower than it usually
is in the beginning of September, and there was no appearance
of aurora in other parts of the sky.

Except on this occasion I have neither observed this pheno-
menon nor heard of its occurrence since 1883, But as it might
readily occur without my either seeing it or hearing of it, I cannot
say that I know it to be rare, J. G. MACGREGOR.

Dalhousie College, Halifax, N.S., October 14.

I has twice been my good fortune to observe phenomena
similar to that described in NATURE of September 24 (vol.
xliv. p. 494). My recollections of the first occasion are some-
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what indistinct, but at all events the luminous band extended
east and west almost through the zenith, and was preceded by
an auroral display. It occurred in August or September of
1883 or 1834. :

My attention was again directed to a similar appearance on
the evening of September 9 of the present year, while near
Toronto. The narrow band of light, as before, extended from
the eastern almost to the western horizon, passing through the
zenith, and wasaccompanied by an aurora,

It is worthy of note that Isaw the phenomenon at Toronto on
the evening of September 9, not September 11.

R. N. HUDSPETH,
Bishop’s College, Lennoxville, P.Q.

Apparent Size of Objects near the Horizon.

SOME years ago there appeared an account of an investigation
into the cause of the sun and moon looking larger when low
down than when high up in the sky. The theory advanced as
the result of the investigation attributed the effect to a physio-
logical cause. One could not expect an explanation of this kind
to be applicable to all individuals, but rather that with different
persons there would be different results ; so I have made obser-
vations—81 in number—to find out what law applies to my own
case. These observations were made by taking notice of two
stars near the horizon, and then looking up near the zenith to see
what stars in that situation appeared to be the same distance
apart as those near the horizon. I took a great variety of
different cases, the length of the compared arcs varying [rom
1°'4 to 100°, I observed them also in various angles of position,
from horizontal to vertical ; and sometimes had the two arcs at
the same angle of position upon the retina, and at other times at
different angles.

The result of this investigation is an unexpected one, showing
that the length of the observed arc greatly affects the result of
the estimation—short arcs appearing longer when near the
horizon than when high up, and long ones appearing shorter.

The comparisons were made in either of two ways ; according
to one method, after I had carefully taken note of the ap-
parent length of the arc near the horizon, and had fixed an
idea of it in my mind, I then took a single glance at the stars
near the zenith and fixed in a moment upon an arc that appeared
to be of the same length ; whereas in the other plan I made as
deliberate and careful an estimation of the arc near the zenith as
of that near the horizon with which it was compared, looking to
and fro from one to the other till I was satisfied as to their
apparent equality.

One would naturally expect that the instantaneous eslimations
would be less accurate than the careful ones, and this is found to
be the case. Taking all the observations, 1 find the average
deviation from the truth of a single estimation is 7°7 per cent. in
the case of careful comparisons, and 10°3 per cent. in the case of
the instantaneous ones. The following formula is based upon
the car¢ful comparisons—

A°-a°
Li= 1{1 + 7 ("085 - '00321/)},

where 7 and L are the lengths (in degrees) of apparently equal
arcs at @°, the lower altitude, and at A° the higher altitude, re-
spectively. According to this formula, an arc 26”48 long appears
the same length at whatever altitude it is situated, but an arc
shorter than 26°'48 appears longer at the horizon than at
the zenith, and an arc in excess of 26°'48 would actually appear
longer near the zenith than near the horizon : an arc 1°'4 long
(the shortest in my observations), when at the horizon, would
appear equal to an arc in the zenith 109'85 per cent, of its
length ; while an arc 100” (about the longest in my observations)
at the horizon would appear equal to an arc of 71°'30 only in the
zenith (z.e. with its middle point in the zenith), When the
above formula is applied to all the observations, the average
deviation (of the observed lengths from the computed) is reduced
to 4°2 per cent. in the case of the careful comparisons, and 7°0
per cent. in the case of the instantaneous ones. If this formula
can rightly be applied to objects of such small dimensions as the
sun and moon, it (as will be seen) allows only a small increase
for their apparent size near the horizon upon that when they are
seen at a considerable altitude,

It would be easy to find amore complex formula which would
satisfy the observations still better, but these are not sufficiently
numerous to warrant the doing so.
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It might be supposed that the estimations would agree better
when the angles of position are the same for both arcs compared
together, than when they are different.  But this supposition is
not borne out by my observations ; for after correcting them by
the above formula, the average deviation from the truth in the
case of the careful comparisons is 4°4 per cent. when the angle
of position of both arcs on the retina is the same, or within 10°
of the same ; and 4°1 per cent. when it differs more than 10" ;
while in the case of the instantaneous comparisons these numbers
are 7'9 and 6°3 respectively.

When the /ower arc is horizontal, or nearly so, it is (on the
average) estimated as being shorter than when in a vertical posi-
tion, but the difference is so slight that it is doubtful whether it
would not disap})ear with a larger number of observations. The
best correction formula 1 have obtained for this is to apply the
factor

(1’04 — 048 cos d)

to the result ‘already obtained: ¢ being the deviation of the
lower arc from the horizontal, But the application of this factor
only reduces the sum of the squares of the differences between
calculation and observation in the case of the careful comparisons
from 1163 to 1111,

The angle of position of the ugper arc seems to make 1o
difference in the results, . W. BACKHOUSE,

West Hendon House; Sunderland, October 24.

Proper Motions of the Stars,

Miss CLERKE, in her very interesting article (NATURE, vol.
xliv. p. §72) on the motion of th: sun in space, seems to
think that we have only the two alternatives of supposing
that the brightness of a star is independent of its distance,
or that the motions of the stars increase with their distance.
I suspect that, when the proper motions of all stars down
to the 9th magnitude have been tabulated, the necessity of
adopting either alternative will disappear. My object in writing
this letter, however, is to call the attention of spectroscopists
to the question thus raised, The spectroscope, when used in
connection with a powerful telescope, ought to be able to show
whether the fainter stars as a rule move more rapidly in the line
of sight than the brighter ones ; for if the average motion in the
line of sight is the same in both cases, astronomers will be slow
to accept an explanation of phenomena which supposes a different
average velocity on the whole.  But even instruments incapable
of deciding this question may throw light on the subject. It
now appears certain that if a Sirian and a solar star of the same
mass were placed at the same distance from us, the Sirian star
would appear more than one magnitude brighter, Hence, before
we can use magnitudes as in any sense a test of distance, we must
ascertain the relative proportion of Sirian and solar stars in the
groups which we are comparing., It would also be very desirable
that the magnitudes of the stars employed by Profs, Eastman,
Boss, and Stumpe, should be photometrically determined. The
photometer has at all events the advantage over the eye that
its results are in all cases (allowing for errors of observation)
comparable, W, I1. S. Moscek,

Dublin, October 17.

California Foxes,

IN NATURE of September 10 (p. 452), there is a paragraph in
praise of the intelligence of the (English) fox, with examples in
proof. Permit me to say that his California cousin is next door
to a fool. My young son has amused himself for the past three
summers in trapping (in large box-traps) the small California
foxes which infest tﬁcsc mountaing, and which live on a mixed
diet of Manzanita berries and astronomer’s chickens. I pass
over the fact that each trap has painted over its door *‘ Danger
to all who enter here ! ”, and I proceed to show that our California
foxes are barely one remove from idiots. When they are caught,
my boy is in the habit of fastening a small leather collar about
their necks, and of chaining them with light chains to stakes near
the Observatory buildings. Many of them have escaped by part-
ing the chains (by dint of strength, not of intelligence), and have
been again caught within two or three days in the same traps !
One of them was caught three times in quick succession ! I pre-
sume an English fox, once caught, would emigrate to North
Britain, or at least to the next county. My own ideas of the
intelligence of the fox, until I came here, were derived from
Goldsmith’s ““ Animated Nature,” and, generally, from English
wrilings.
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1 have now beconie satisfied that the California fox is ar74éré,
Either the struggle for existence is not sharp here, or he has
made up his mind that existence is not worth strugeling for.

Lick Observatory, October 8, Epwarnp S. HOLDEN,

A Plague of Small Frogs,

My wine-cellar has been visited during the recent rains with a
curious plague of small frogs (Xana temporaria) all the same
size, about one inch long. There would be nothing surprising
in this visitation were it not for the apparent absence of any
means of communication from outside, the level of which is
six feet above that of the cellar ; there is no drain near that part
of the house. There is a step up before you go down into the
wine-cellar from the adjacent cellar, against which the door
closes, leaving no crack any animal so large could squesze
through. The cellar has solid stone walls and a bricked floor.
During the recent floods the water stood some three or four
inches deep there, apparently oozing through a tiny hole level
with the floor on the outside wall, into which the point of a
})encil could only penetrate foran inch. Even had it been possible
or these little creatures to come in that way they must have
burrowed down six feet from the outside level. Only one or
two were found in the cellar adjacent, which is lighted by a
grating into the ﬁarden, whereas in the wine-cellar two or three
dozen were caught, many of them drowned by the flood.

Is it not unusual for bats to fly in the day-time? Here one
has been doing so for two afternoons, coming out about 2.30, and
flying backwards and forwards after insects in most brilliant
sunshine. The gardener tells me he has never observed them do
so before ; and having sometimes caught them in the day-time,
always noticed that when thrown into the air they would drop
at once, and run instead of flying.

R. HA1G THOMAS.

BOTANY OF THE EMIN RELIEF
EXPEDITION.

'I‘HE botanical exploration of Tropical Africa leaves

so much to desire that it was somewhat disappoint-
ing to find that Mr. Stanley brought nothing back which
would give any idea of the nature of the dense forests
which he traversed. The conditions under which such
an expedition is necessarily executed make natural-
history-collecting extremely difficult.  Travellers, how-
ever, often suppose that because they cannot make
extensive collections they can do nothing to add to our
knowledge. Yetto fill a small portfolio with well-selected
and significant specimens is not a very difficult matter.
And these may often furnish the basis of useful and im-
portant conclusions as to the general nature of the flora.
Sir Joseph Hooker was able to give the first account of
the vegetation of Kilimanjaro from a small parcel of
plants collected by a missionary, the Rev. Mr. New, who
was supplied for the purpose by Sir John Kirk, with “a
bundle of old Guardians” An officer of the Ashanti
Expedition brought from Comassi the fruit of wkat proved
to be a new species of Dwboscia. And quite lately Lord
Lamington sent to Kew a small parcel of plants collected
by himself in an expedition through the Shan States,
which contained good specimens of an interesting plant
only known previously from imperfect material collected
by Griffith. It has now been worked out and figured in
the Kew “ Icones Plantarum.”

Nor is it so difficult as it might be supposed to do even
more than this. And I am not sure that a little careful
and intelligent plant-collecting would not be a healthy
and useful distraction to the tedium and strain of an
arduous journey. Nothing could probably exceed the
difficulties under which Joseph Thomson travelled in
Masailand ; yet he managed, notwithstanding, to get
together a tolerably extensive and most valuable botanical
collection. Upon this Sir Joseph Hooker was able to
base the first attempt at a rational theory of the geo-
graphical relations of the high-level flora of Eastern
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Equatorial Africa. Nothing, again, could be more ad-
mirable than the collections made by Brigade-Surgeon
Aitchison when attached to the Kuram Field Force
under Sir Frederick Roberts in Afghanistan. And the
Government of India has now arranged—and it is an
indication of the sympathy for science which animates
its members—that, as part of the organization of the |
Botanical Survey of India, a botanist shall for the future
be attached to all frontier expeditions.

Major Jephson, who accompanied Mr. Stanley, seems,
however, to have had his eyes about him. A corre-
spondent has sent me a copy of the October number
of the Mayflower, a small monthly horticultural perio-
dical published in New York, which contains (pp. 155,
156) a short paper by him on the * Plants of the
liark African Wilderness.” This seems to me worth
putting on record in the pages of NATURE, where it will
be at least more accessible for future reference. At my
request, Mr. Baker, the Keeper of the Kew Herbarium,
has had the paper annotated with such critical comments
as were possible.

To Major Jephson’s paper Mr. Stanley has prefixed a
brief introduction, which adds nothing of importance.
He remarks :—

“In this branch of science I fancy we were all but
amateurs, and considering what very little time any of us
could devote from the engrossing business of marching,
and seeking for food to sustain life, Mr. Jephson shows
what might have been done by him had circumstances
been more favourable.”

This is, however, erring a little on the side of modesty. |
As I have already shown, amateurs can do very useful
work without much difficulty, if they are content to do
only a little, but to do that little carefully. Some further
observations are open to more serious criticism :—

“ Africa is yet too young and too crude for the scientific
botanist. We have only been pioneers to stake the high-
way to make ready for those who shall come after us.
When the rails have been laid in pairs of iron lines across
the swamp and desert, and the engined boat cleaves the
red bosoms of the great rivers, and furrows the dead green
face of the fresh-water seas, then the tender-nurtured
botanist, conveyed from point to point without danger to
his valuable life, may be trusted, with his enthusiasm |
and devotion, to bring to us results worthy of science and
the age. Ofthose who have given us an insight into the
botanic treasures of the African world, Schivernfuth (s7¢)
is by far the best, but he has also laboured under such dis- |
advantages and discomforts that he was not able to do |
for Equatorial Africa a tenth part of what Bates did for i

|

the Amazon.”

One cannot but wonder a little at the ignorance of the
literature of African travel which this paragraph dis[y)lays. ‘
Men like Grant, Speke, Kirk, Welwitsch, Mann, Vogel,
Barter, and Thomson, to mention only a few of those to
whom we owe our knowledge of the African flora, would
have thought it comical to be described as ‘tender-
nurtured ” botanists. The work of Schweinfurth was ad-
mirable ; yet no one wouid, I think, be more surprised
than that distinguished naturalist, Mr. Bates, to learn
that the botanical collections which he never even pro-
fessed to make, were ten times better.

W. T. THISELTON-DYER,

Royal Gardens, Kew.

“It is difficult to give an accurate idea of the flowers |
we saw in our march through Africa in a short magazine |
article, but I here give a short sketch, mentioning some
few things which I think may be interesting to my readers.

“The great forest of Central Africa through which we ’
passed is not so rich in variety of flowers and orchids as |
the forests of Mexico and Brazil, or even the jungles of |
India and Ceylon. It is chiefly rich in flowering vines, |
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| jungle was the Amomum, or wild. cardamom.!®

trees, lilies," and Begonias. There is, however, a great
wealth of different kinds of ferns, such as I have often
seen cultivated in hot-houses in England. In many
places the damp ground was covered by a thick growth

| of filmy ferns and Lycopodium of the most beautiful
| description.

“Here is a short extract from my journal, which will

| give some idea of the every-day sights we saw on the

banks'of the Lower Congo, 1700 feet above the sea, and
250 miles distant from it :—

¢ At the bottom of a piece of swampy ground I came
to a small stream, on the banks of which were growing
Osmunda regalts, or Royal fern. It was slightly
stunted in growth, being not more than 2 feet in height.
It is the first I ever have yet seen in the tropics. Close
by the stream was growing a group of beautiful ground
orchids,® in form like a Ayacinthus candicans. There
were clusters of great pink flowers with yellow centres ;
the whole had a very gorgeous effect. Here, also, was a
profusion of Lycopodium.* It is of a kind I have not yet
seen ; it creeps up and over everything in great blue-
green masses ; its long tendrils creep up the tree trunks
like ivy, to a height, in some cases, of 4 feet. There
were quantities, also, of the ribbon fern, exactly like
the Davallia pentaphylla,” which has been introduced
into English hot-houses from the Malayan Archipelago.
What would not florists at home have given for an acre
of this ground ?’

“In the forest there were two kinds of lilies which were
common. One, which grew in swampy ground, was in
form like an Amaryllis.® It was white, with a deep crim-
son centre, and had a delicious but heavy scent. The
other was a lily,” which grew everywhere through the
whole length of the forest. It was of a brilliant scarlet
colour, and was formed of several hundreds of small
flowers, forming a round ball like a huge Guelder rcse,
four inches in diameter. It was of such a brilhant scarlet
that it looked almost metallic, growing in the darkest re-
cesses of the forest. One of the commonest and most
striking of all the ferns we saw was the Platycerium alci-
corne® It is an extremely interesting fern, one of a
singular genus of epiphytal plants, growing on the
branches of trees. Cur Zanzibaris called it ‘elephant
ear,” from its curious shape. There was another of the
same family, Platycerium Stemmaria, which we found
growing upon rocks in the open country. Both these
ferns grew at altitudes from 1coo to 5000 feet. Tree-
ferns® of the ordinary kind we found growing in all the
gullies and streams on the slopes of the mountains above
the Albert Nyanza. The altitude was from 5000 to 6000
feet above the level of the sea, and I noticed especially

| that the flora here was remarkably like that in the Central

Province of Ceylon, which is an altitude of 2500 to 4000
feet above the sea.

“ By far the most common plant which we saw in the
It was
almost precisely the same in form as the cardamom
which is cultivated in Ceylon. It grew almost through-
out the whole of Central Africa. It has a large purple
flower, which grows in clusters on the ground at the root
of the plant, and from it a bright scarlet fruit forms, of a
pear shape, and about the size of a small fig. It is
divided into four quarters, and contains some white,
fleshy pulp, very juicy and acid. This pulp is full of

1 Crinum. )

2 Osmunda regalis is cosmopolitan, but in tropical zone is high up only.

3 Mr. Rolfe cannot suggest anything better than Lissochilus.

4 Selaginella scandens, no doubt.

5 ““Ribbon fern' would suggest O,;p/ubglus:nm pendulum or Vittaria,
but they are not like Davallia pentaphylla.

6 Crinum seylanicum, 7 Brunsvigia toxicaria.

8 Platycerivm alcicorne is not African, but 2. Stemmaria is widelyspread.

9 go doubt Cyrathea 7homseni, Baker, which is very near C. Dregei of
the Cape.

10 There are a large number of Amomums in West Tropical Africa. "The
fruits are 3- not 4-celled. See A. Daniellii, &c., in Oliver and Hanbury's
paper in Journ. Linn. Soc, vii. 109."
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small black aromatic tasting seeds like those of the culti-
vated cardamom. If ever planters go into Africa, the
cardamom will be an important product of the soil for
commerce, for there are vast tracts of forest with the
climate, soil, and checkered shade which are necessary
for the cultivation of the cardamon. Orchilla weed
should also become a valuable article of commerce ; it
grows in many parts of the forest. I consider, however,
that when the great forest of Central Africa is opened
up to civilization, by far the most valuable article of
commerce will be india-rubber, the want of which is
increasingly felt in the civilized world. Now that electri-
city is so much used for various purposes, the demand
for india-rubber grows larger and larger: the supply
which is shut up in the African forest is practically un-
limited. There are various trees of the fig tribe which
yield this product, but by far the greatest amount is
contained in the india-rubber vines! which abound in
the forest and hang from almost every tree. In cutting
our way through the forestin some places, we got covered
with the milky glutinous sap, which dropped upon us
from the vines we cut through.

“The natives know its value, and use it largely for
smearing the inside of their buckets in order to make
them hold water. They use it largely also for covering
the ends of their drum-sticks, Theindia-rubber obtained
is of a clear, yellowish colour, like glue, and is of the
most elastic description.

“In the forest region I saw no water-lilies, but in
Emin Pasha’s Province, in the Bari country, I saw two
kinds.? They were both about the size of an ordinary
white water-lily, and the leaves and flowers floated on the
surface of the water, but the stalks and formation of the
leaves and flowers was finer and more slender. One was
of a pink coral-like colour, not white like the Zanzibar
lily, and the other of a pale bluish lavender. They were
growing in small clear pools only a few miles apart in the
valley of the Nile, at an altitude of about 3000 feet above
the sea.

“One of the most interesting botanical discoveries I
made in the forest was the discovery of a wild orange-
tree.. During our march through the forest I had con-
tinually come upon trees varying from 8 to 15 feet high.
They had double leaves of a peculiar shape, which had a
delicious smell like orange leaves; the branches were
covered with long sharp thorns, and I at once pronounced
them to be orange-trees. My fellow officers smiled
incredulously, and exclaimed: ‘Orange-trees® in the
middle of the forest ! But I held to my opinion, and
just before reaching the open country, I came upon a tree
with both flowers and fruit upon it. The flowers were
exactly the same as the flowers of a cultivated orange-
tree, The fruit, which was green, was about the size of a
marble. On cutting through it with a knife I found it
had the same divisions as an ordinary orange, but each
division was full of small seeds, which were very bitter
and aromatic. On reaching Emin’s Province I told him
about it, and he regretted very much that I had not
brought a specimen with me, for he was a good botanist,
and wished to add it to his collection of dried plants. He
told me my discovery was doubly interesting, as many
years before a German had penetrated the forest on the
west coast of Africa, and reported that he had found wild
orange-trees., His story was discredited, and now our
discovering the orange-tree in the forest pointed that his
report was after all true.

*“1 have not space to speak much about the flowers we
saw in the open country, but will say a few words about
those flowers which we found at a high altitude on the
slopes of Ruwenzori, or the Mountains of the Moon.

' Landolphia.

* Nymphaa stellataand N, Lotus are both plentiful in Upper Nile-land.
* 3 This reads like a tree Cétrus, and if so is an interesting discovery, as
no species is hitherto known there,
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Lieutenant Stairs who made the ascent of the mountains,
gives the following facts in his report :—

“¢The barometer stood at 21°10, thermometer 70° F.
Ahead of us and rising in one even slope stood a peak,
in altitude 1200 feet higher than we were. This we now
started to climb, and after going up a short distance
came upon three heaths. Some of these must have been
20 feet high, and as we had to cut our way foot by foot
through them our progress was necessarily slow. Here
and there were patches of inferior bamboos, almost every
stem having holes in it made by some boring insect, and
quite destroying its usefulness. Under foot was a thick
spongy carpet of wet moss, and the heaths on all sides of
us we noticed were covered with “Old Man’s Beard”
(Usnea). We found great numbers of blue violets which
had no smell, and from this spot I brought away some
specimens of plants for Emin Pasha to classify. The
altitude was 8500 feet. We found blueberries and black-
berries ! at an altitude of 10,000 feet. The following * are
the generic names of the plants collected as named by
Emin Pasha :—

Clematis. Moschosma.,
Viola, Lissochilus.
Hibi: cus. | Luzula,
Impatiens, Carex.
Tephrosia. Anthistiria.
Glycine, Adiantum,
Rubus, . Pellzea.
Vaccinium, ( Lreris aquilina.
Begonia. Asplenium,
Peucedanum. 1 Aspidium,
Gnaphalium, Polypodium.
Helichrysum. | Lycopodium,
Senecio. Selaginella,
Sonchus. Marchantia.
Lrica arborea. Parmelia.
Landolphia, Dracacna,
Heliotropium., f Usnea.
Lantana, | Tree Fern.'

“These were just a few specimens Lieutenant Stairs
brought down with him. But the slopes of Ruwenzori
will, when properly explored, yield numbers of unknown
treasures to be added to the Botanical Encyclopadia.

“For many weeks we drank coffee which we made
from the berries of the wild coffee-trees which abound
on the highlands round the great lakes of Central Africa.
The Arabian coffee was originally supposed to have come
from Kaffa,in Abyssinia. That whichwe found in Karagwe,
Ankori, and Uganda is equal in flavour to the finest Ara-
bian coffee, and will, when Central Africa is opened up,
be another of the chief articles of commerce.

“ 1. A. M, JEPHSON.”

TOWN FOGS AND THEIR EFFECTS?

U NTIL 1880 the formation of fog was looked upon as

arising simply from the separation of liquid water,
probably in the form of hollow vesicles, from an atmo-
sphere saturated with aqueous vapour; but in that year
Aitken showed that really the determining cause of the
separating out of liquid water, and consequent formation
of fog, was dust present in the air. He pointed out that
a change of state, a gas passing to a liquid, or a liquid to
a solid, really always occurred at what he terms a “free

' It would be very interesting to have these identified, The two highest-
known species of Rubus are pinnatus and »igidus, at s000-6000 feet.

# ‘This bst is in Stanley's bouk. The Fiola is no doubt abyssinica, com-
mon to the mountains of Madagascar, Abyssinia, the Cameroons, and Fer-
nando Po. There are three heaths known on the high mountains of Central
Africa, viz. Erica arborea, FErvicinella Mannii, and Blaeria spicata.
There is no Vaccinium known before in Tropical Africa; though three or four
are plentiful in Madagascar, and there is one on the Drakensberg, so that its
occurrence is most probable, The ferns of Tropical Africa are nearly all
species widely spread in other conti s

3 The paper by Dr. W, J. Russell, F.R.S.,, i
Town Fogs at the Hygienic Congress.

ing the di ion on
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surface” ; that as long as a molecule of liquid water is
surrounded by like molecules, and the same with gaseous
water, we do not know at what temperature, or whether at
any temperature, they would change their state ; but if in
contact with a solid then at the surface, where they meet,
the change will occur ; if the solid be ice it may become
liquid or the liquid may become solid, and the same kind
of action occurs when the liquid 1s in contact with its
own vapour ; in fact, that what we call the freezing and
boiling-points of a body are the temperatures at which
these changes take place at such free surfaces. The dust
always present in the atmosphere offers this free surface
to the gaseous waler, and thus induces its condensation.
This specific action of dust varies very considerably, first
with regard to its composition, and second with regard to
the size and abundance of the particles present. Sulphur
burnt in the air is a most active fog-producer, so is salt.
Many hygroscopic bodies form nuclei having so great an
affinity for water that they can cause its condensation from
an unsaturated atmosphere. At the same time non-
hygroscopic bodies, such as magnesia and many others,
are powerful fog-producers ; no doubt their activity may
in part be attributed to their being good radiators of heat,
and thus becoming cooled, induce condensation. Mr.
Aitken also shows that the products of combustion, even
when the combustion is perfect, are powerful fog-pro-
ducers, a fact which has important bearing on the pro-
duction of town fogs. One other point in these experi-
ments I cannot omit mentioning, it is the exceedingly
minute amount of matter capable of inducing fog. In
his first series of experiments Mr. Aitken showed that
140 of a grain of iron wire, however often it was heated,
evolved on each heating sufficient dust to cause a visible
fog, and afterwards,with stillmore delicate apparatus, that
taoo of a grain of either iron or copper, when treated in
the same avay, gave a similar result, and from these last
experiments he infers that even 4055 grain of either
wire, if only slightly heated, would yield sufficient nuclei
to cause a visible amount of fog. It is of much impor-
tance and interest, seeing how small a quantity of dust is
required to produce fog, to know that even this small
amount may be filtered out of the air by passing it
through cotton wool, and thus an air be obtained in
which a fog cannot be produced. Mr. Aitken’s description
of such an atmospheie is at first most alluring, for he
says, if there was no dust in the air there would be no
fogs, no mists, and probably no rain ; but he goes on to
state that when the atmosphere became burdened with
supersaturated vapour, it would convert everything on the
surface of the earth into a condenser ; every blade of grass
and every branch of a tree would drip with moisture de-
posited by the passing air; our dresses would become
wet and dripping, and umbrellas useless ; but our miseries
would not end here, for the inside of our houses would
become wet, the walls and every object in the room would
run down.with moisture. I think, if we picture to our-
selves this state of things, we may be thankful that there
is dust and fog. Dust in its finer forms is invisible to
us ; but as its delicate particles become loaded with mois-
ture, it becomes a fine mist, dense if the number of
particles are many ; if, however, the dust-particles are
fewer, and the amount of aqueous vapour the same,
each particle will have a larger amount of condensed
moisture to carry, and it will give rise to a more coarse-
grained fog ; the moisture, or some of it, will be more
feebly attached to its nuclei, producing then what is
known as a wet fog, whereas at least a most important
fact in the production of a dry fog is the strong affi-
nity between the nuclei and the condensed vapour. As
most of you are no doubt aware, Mr. Aitken has invented
a most ingenious method for counting the number of dust-
particles in air, and has obtained most interesting and
valuable results.
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I can only mention here that some of |

I

these results deal with the clearness of air in relation to
the number of dust-particles present, and other results
show how little effect rain has in diminishing the amount
of the finer dust in air. Evidently towns will supply dust
of all kinds, and therefore offer every inducement for
fogs to form there, and that at least some of the particles
will be capable of causing the condensation of moisture
even from an atmosphere which is not saturated with
aqueous vapour. This condensation of moisture is a very
complete process for removing all kinds of iinpurities from
the air. Floating particles are free surfaces, and become
weighted by the moisture they condense and tend to sink,
and even the gaseous impurities in the air will be dis-
solved and carried down by the moisture present.

Experiment confirms this, for it has been proved how
correctly the impurities of an air can be ascertained by
determining the composition of dew, even if it be artifi-
cially and locally formed. It is of importance to note
that even the purely gaseous emanations from our towns
cannot ‘mss away when a fog exists, as is shown by the
accumulation of carbonic acid which takes place during
a fog. Taking 4 volumes in 10,000 volumes as the normal
amount of carbonic acid in London air, some yearsago |
found that it increased in the case of a dense fog to as
much as 141 volumes, and often to double the normal
amount, which must represent a very serious accumulation
of the general impurities in the air.

A fog in this way becomes a useful indicator of the
relative purity of the atmosphere in which it forms. If
pure aqueous vapour be condensed it gives a white mist—
a country fog, a sea fog—and a white light seen through
it is not converted into a red light ; but in town fogs the
whiteness of pure mist disappears and becomes dark, in
some cases almost black in colour, the change being pro-
duced by the foreign matters floating in the air, and by
far the most abundant colouring matters of our town fogs
are the products generated by the imperfect combustion
of coal ; but in addition to these bodies, many others must
obviously find their way into the air over a town.
Especially will there be dust from the universal grinding
and pounding going on in street traffic and many
mechanical operations, from the general disintegration
of substances and the decomposition of perishable
materials—all will add something to the air, and it will
become an integral part of the fog. However, although
it is often said that a town fog is so dense that it may be
cut with a knife, still it is difficult to condense so much of
it that it can be subjected to a searching chemical
analysis. In 1885, by washing foggy air, [ was able to
determine the amount of sulphates and chlorides present,
and as indicators of organic matter the quantity of carbon
and nitrogen in the fog. The results showed strikingly
how largely the amounts of organic matter and ammonia
salts in the air varied with the weather ; no case of dense
fog occurred when the experiments were being made ; but
the mean of several experiments clearly showed that in
foggy weather the amount of organic matter was double
as much as existed in the air in merely dull weather, and
that the amount of sulphates and chlorides increased
under like conditions, but not to the same extent. Fog
may, however, be made to give its own account of its
constituents, for we have only to collect and analyze the
deposit which it leaves to learn what its more stable con-
stituents are, and we have to thank the air-analysis com-
mittee of the Manchester Field Naturalists’ Society for
the most complete analysis of such a deposit which has
yet been made. The deposit analysed occurred during
the last fortnight in February of this year (1891), and was
obtained from the previously-washed glass roofs of the

‘plant-houses at Kew, and Messrs. Veitch’s orchid-houses

at Chelsea. At Kew 20 square yards of roof yielded 30
grammes of deposit. At Chelsea the same area gave 40
grammes, which represents 221bs. to the acre or 6 tons
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to the square mile, and the composition of these deposits
is as follows :—

Chelsea, Kew,
Babin Pergcem. Per cent.
. ‘0 24
Hydrocarbons e '132'3 i ,g,
Organic bases (pyridines, &c.) 2’0 S
Sulphuric acid (SO,)... 4'3 4'0
Hydrochloric acid (HCI) 1'4 o8
Ammonia 14 I'r
Metalliciron and magnetic oxide
of iron... 2'6)
Mineral matter (chiefly silica and : 41'5
ferric oxide) 312 |
Water, not determined (say dif-
ference) of 58 53
100°0 100

These analyses give, 1 believe, for the first time, a defi-
nite account of the composition of fog-deposit. Soct and
dust are by far its principal constituents, rendered sticky
and coherent by hydrocarbons, but I should like to give
you the striking description which Prof. Thiselton Dyer
has sent me of this deposit, collected at Kew. He says:
“It was like a brown paint, it would not wash off with
water, and could only be scraped off with a knife. It
thickly coated all the leaves of the evergreens, and upon
what have not yet been shed it still remains.” In the
above analysis it is curious to note the large amount of
metallic iron and magnetic oxide of iron.

The details with regard to these very interesting
analyses we shall hear from a member of the Manchester
Committee, and I will only ask you to note how large a
proportion of these deposits arises from the imperfect
combustion of coal. We also learn from the Manchester
Committee some interesting facts with regard to fog-
deposits which occurred last winter in their city. This
deposit which was collected from Aucuba leaves contained
as much as 6 to 9 per cent. of sulphuric acid, and 3 to
7 per cent. of hydrochloric acid, mostly, of course, in @
state of combination, but the deposit was, they say,
‘“actually acid to the taste.” Also, that three days’ fog
deposited per square mile of surface, in by no means the
worst part of Manchester, 14 cwt. of sulphuric acid, and
even as far out of the city as the Owens College, on the
same area, over 1 cwt. of acid and 13 cwt. of blacks.

There is still one other point characteristic of town
fogs to be noted : it is their persistency in an atmosphere
considerably above the dew point. - A country fog under
such circumstances directly passes away; a town fog
apparently does not do so. There seem to me to be two
reasons for this: one is that the moisture is protected,
and its evaporation to a large extent hindered, by the
presence of oily matter ; and secondly, when the moisture
has really gone, the soot and dust remain, and produce a
haze.

The great distance to which fogs will travel is also
remarkable, for they have on many occasions been traced
to a distance of at least 25 to 35 miles from London, and
I believe I might say to 50 miles.

I have so far discussed the production and compo-
sition of town fogs, and before con:idering their effects,
would say a word on the question of whether in Lon-
don they are increasing in frequency and density. A
complete and accurate record of fogs in London is
not kept; several stations are required, and a cor-
rect method of registering the density and distinguish-
ing the difference between haze and fog is necessary ;
but fortunately there is a fair approximation to this
complete registration of London fogs published by the
Meteorological Office in their daily reports. The obser-
vations are made every morning at Brixton, and every
afternoon at Victoria Street, and from a paper by Mr.
Brodie, on “ Some Remarkabfe Features in the Winter of
1890-91,” published in the Journal of the Royal Meteoro-
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logical Society, I learn that the number of fogs thus
registered which have occurred each winter since 1870
is as follows, winter being represented by the months
December, January, and February. 1 have divided these
20 years into four groups of 5 years each:—

Between 1870 and 1875, 93 fogs occurred.
. 1875 and 1880, 119 ,,
55 1880 and 1883, 131 ,, o
" 1885 and 1890, 156 ,,

It appears, then, that during the last twenty years there
has been a steady increase in the number of winter fogs.
I am not aware of any data to prove whether the density
of these fogs has increased, but it is probable that the
increase of number of fogs largely deperds upon an
increase of atmospheric impurity, and the conversion of
haze and mist into obvious fog ; and as the great colour-
ing matter of fogs arises from the combustion of coal,
I have drawn up the following table from information
which has been kindly furnished to me by Mr. G.
Livesey and Mr. J. B. Scott, of the Coal Exchange. It
gives the amount of coal really consumed annually in
London ; it does not include the coal used by the differ-
ent gas companies. For the first five years, the amount
given in the table is rather too high, as the quantity used
by the suburban gas companies could not be ascertained
and deducted. The quantities apply to what is known as
the London district—an area, on an average, of 15 miles
round London. The table shows an absolute increase,
during the last fifteen years, of 2,000,000 tons of coal—
that is, half as much again is now burnt as was burnt in
1875.

Coal consumed in London (that used by Gas Companies

deducted).

Year. Tons. l Year. Tons.
1875 4,882,233 } 1883 5,872,310
1876 4,988,280 1884 5,660,281
1877 4,143,900 } 1885 6,026,063
1878 4,973,147 1886 6,096,732
1879 5,833,801 ! 1887 6,231,956
1880 5,334,823 w 1888 6,463,498
1881 5,508,281 } 1889 6,390,850
1882 5,343,974 |

|

Supposing only 1 per cent. of sulphur in this last yearly
amount is converted into sulphuric acid (H,SO;) and
passes into the air ; this would give 195,720 tons of this
acid.

The five years’ averages of winter fogs, we have seen,
give a steady increase, but obviously the number each
winter will vary much with the atmospheric conditions :
for instance, last winter was remarkably favourable for
the development of fog ; for, again taking the last twenty
years, the average number of days of fog during the
winter is 25, but last winter the actual number was 50.

The general atmospheric conditions which induce fogs
are a still and moist air and a high barometer— a state ot
the air most usual under anticyclonic ccnditions. The
immediate determining cause, however, of a fog is usually
a sudden and considerable fall of temperature. Mr.
Brodie also points out that last winter was a time of
calms ; the percentage of such days on the average for
the last twenty years is 9'7, but last winter the number
was 22. Emphatically, he says, it was an anticyclonic
winter.

A form of fog, well termed a “high fog,” now frequently
occurs in London. The lights in a street during this form
of fog are often as visible as on clear nights, but above
hangs a fog <o dense that the darkness of night may pre-
vail during the day. This particular form of fog appears
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to have become much more frequent of late years, and,
in fact, it is doubtful whether in former times it ever
occurred. The immediate cause of this new form of fog
is difficult to explain.

London has always been the head:quarters of town
fogs, but now all the large towns appear to be emulating
it in this respect, and this is what we must expect; an
increase of population means an increase of combustion
of coal, and that implies a pouring into the atmosphere
of more and more carbon, hydrocarbons, and sulphuric
acid. In dryand windy weather all these bodies may be
scattered so as not to produce appreciable effects; but
let the air be still, and even approach a state of aqueous
saturation—then, we have seen, every particle of dust and
dirt becomes a centre for moisture to deposit on, and we
shall have a fog imprisoning all impurities and offering
them to us for inhalation. To burn coal so that only
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ascertain how far such views were correct, I studied the
| Registrar-General’s reports for the times of fogs; but, as
I found it difficult to interpret the figures, 1 have ex-
pressed them by the curves upon these somewhat lengthy
diagrams (Figs. 1, 2, and 3). 1 have selected times of
fog, viz. the winters of 1879-80, 1880-go, and 1890-91,
and have represented graphically the temperature, the
amount of fog, and the death-rate for each day.

The results are, I think, worthy of careful study. The
first thing we learn from these diagrams is that by far the
greater number of fogs occur when there is a great fall of
temperature ; and clearly thisis closely followed after a few
days by a great increase in the death-rate ; but how much
of this increase is to be attributed to the fog and how
much to the fall in temperature may be difficult to deter-
mine ; but we have evidence that when fogs occur with-
out fall of temperature they do not appear to be followed

Explanation of Diagrams.—The amount of fog is represented by the small
dark patches, the denser the fog the deeper the patch; thus the Registrar-
General reports that it is either haze, foggy, fog. thick fog, or dense fog.
These different degrees of fog are represented by the vertical thickness thus
dense fog is 5 times as deep as haze, and so with the other cesignations.

The horizontal line represents the average temperature for each day for
the previous 20 years, and also the average weekly death-rate from diseases
of tge respiratory organs for the previous 2o years. ]

The curved line represents the divergence of temperature from the daily
average, and the shaded part the divergence of the death-rate from the

average,

Scale : ) inch represents 1 day, 1° F., and 1o deaths.

1879 — 1880
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Fig, 1.

products of complete combustion shall escape is a

problem of much difficulty, and is comparatively rarely

done. Certainly the domestic fireplace does not do it,
but, on the contrary, is the principal cause of the dark
colour of our fogs.
liberally contribute to produce the same effect.

I turn now from the constitution and production of fog to
note some of the effects it produces. First, with regard to
health, details on this point I leave to those who are
more able to describe them than I am, but I have a few
words to say with regard to the effect of London fogs on
the death-rate in general. There are many people who
feel so strongly the unpleasantness of fog that it induces
them to magnify its results, and make extraordinary state-
ments with regard to the mortality it produces. It has
even by some been likened in deadliness to the Great
Plague of London, and to other great epidemics. To
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Many manufacturers, however, |

by any remarkable increase of death-rate; for, on
December 15, 1889, there was a dense fog, and the
temperature was even above the average: under these
' conditions the death-rate remained far below the average.
On December 13 and 14 in the same year, again, there
is a dense fog, an average temperature, and only an
average death-rate; and the same thing happens on
| February 4 in 1890, when, notwithstanding a dense
' fog, the death-rate remained remarkably low ; and last
winter, on November 13 and 14, there was again a dense
fog, a high temperature, and an average death-rate.
With these four exceptions depression of temperature
goes with fog. There is no case of depression of tempera-
ture not followed by increase of death-rate.
That many people suffer much, both physically and
mentally, from the effects of fog, there can be no doubt ;
but, as far as I can interpret these returns of the Registrar-
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General, they do not confirm the popular impression that
fog is a deadly scourge ; at the same time, it is beyond

doubt that an atmosphere charged with soot, dust, and |

empyreumatic products is an unwholesome atmosphere
to breathe ; but I think that the principal cause of the
great increase of death when fogs occur is attributable
rather to the sudden fall of temperature which usually
accompanies fog, than to the fog itself.

So many toxic effects are now traced to the action,

direct or indirect, of bacteria, that it is satisfactory to | some interest in this horrible plague.
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bare, and it is impossible ever again to recover them into
sightly specimens. (2) The toxic influence of the fog.
This 1s most striking. It is illustrated in the most forcible
I attribute itin the
main to sulphurous acid, though I cannot help suspect-
ing that some hydrocarbon may also have something to
do with it. The toxic effect varies from one plant to
another, some are scarcely injured, others are practically
killed.” He adds :—“I hope you will be able to arouse
If the visitation of
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learn, from'the experiments of Dr, Percy Frankland, that
fogs do not tend to concentrate and nurture them, for he
found there were remarkably few bacteria in London air
during a time of fog. The deleterious action of town

fogs on plants is more marked and more easy to inves- |

tigate than its effect on animals. Nurserymen have
long known from experience that a town fog will pene-
trate even their heated greenhouses, and with certainty
will kill many of their plants, specially their orchids,

last year is annually repeated, it must in time make all
refined horticulture impossible in the vicinity of London.”

I append to this paper the very interesting and im-
portant report to which Prof. Dyer refers, from Mr. W.
Watson, “ On the Effect of Fog on Plants grown at Kew.”
This fog action on plants is so clearly marked, and so
deadly, that it has, I am happy to say, led the Horticul-
tural Society, aided by a grant from the Royal Society, to
undertake a scientific investigation of the matter. Plants
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tomatoes, and, in fact, most tender and soft-wooded |

plants ; but on this point, I cannot do better than read
to you what the Director of Kew Gardens, Prof. , Thisel-
ton Dyer, says in a letter to me :—“ With regard to
plants under glass, the effect of fog is of two kinds—(1) By
diminishing light. This checks transpiration. The plants
are therefore in the condition of being over-watered. A
well-known consequence of this is to make them shed
their leaves wholesale. Many valuable plants which
ought to be well furnished with foliage become perfectly
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are so much more easily dealt with than people, all the
circumstances of their attack by the fog and its immediate
results so much more easily noted and traced, that the
investigation has already yielded important 1esults, and
we shall, I hope, hear from Prof. Oliver—who is devoting
himself specially to the investigation—some account of
his latest results. A maiked and admitted difference
between town and country fog is, that while a country
fog is harmless in a greenhouse, a town fog will produce

| most destructive results.
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There is still another action of town fogs, and one
which I believe is of great importance. I mean its
ower of absorbing light. This power of abstracting
ight depends principally on the amount of coal products
which the fog contains. The slower-vibrating red rays
can struggle through afog which is absolutely impervious
to the more refrangible ones. Even a mist but slightly
tinged with smoke is opaque to the blue rays, and thus
screens us from their action but as Aitken has lately
shown, the heat rays can pass readily through. This
opacity of town fog to light is, I believe, one of its most
serious and detrimental characters. Animals can no
more thrive in semi-darkness than can plants; and, im-
portant as the red rays may be, still it is undoubtedly the
blue rays which are most active in producing the prin-
cipal chemical charges going or around us. Experiments
lately made have strongly impressed me with the
wonderful activity which light confers on a mixture of
air and moisture, oxidations which in dullness and
darkness are impossible are easily and rapidly effected
by aid of a gleam of sunshine, or even a bright dif- |
fused light. It is not possible, I believe, for people to
remain healthy where this source of chemical activity is
cut off, or even seriously diminished. In addition to the
loss of physical energy, mental depression is induced
by the absence of light, the whole tone of the system
becomes lowered, and may be a prey to actions which,
under brighter conditions, it would have been able to

resist.

There is another action of light which is potent for
good. I mean its destructive action on many forms of
bacteria. Prof. Koch, at the last meeting of this Con-
gress, pointed out how his tubercle bacilli are killed by
even a short exposure to sunlight, and it is now well
established how inimical light is to the growth and
development of most kinds of bacteria. I wish I could
show you in some perspicuous way the enormous power
which town fog has of absorbing light, and bring forcibly
before you the great difference which exists between the
amount of light which reaches the inhabitants and build-
ings of a town, as compared to the amount on an equal
area free from smoke. A simple actinometer is much
required, and I hope the want will soon be supplied ; but
at present the only records bearing on this point are the
observations of direct sunshine made at various stations,
by the Meteorological Society and Meteorological Office,
with the Campbell-Stokes instrument, and some interest-
ing observations, by Mr. H. Raffles, on the distance at
which objects were visible during a London winter.

First, with regard to the sunshine experiments. One

Hours of Sunshine during the Year 18go.

Bunhill Green- » Asple East-
' ow. wich. Kew. Gu‘i’se? bourne.
{‘anunry... 29'9 44’0 560 ‘ 57'3 | 569
ebruary 424 | 628 578 | 705 | 106§
March ... 7153 90'8 109'3 | 110°4 | 133’5
April 127°4 141'5 | 1448 1373 1704
May 2187 | 223'9 | 2239 | 2143 | 2679
June 1280 125°'2 1414 119°1 | 165'3
Jaly b 134°1 120°6 | 1399 141°3 | 1856
August ... 164'0 1531 182'5 189°5 | 200°2
September 151'6 153'2 | 169°5 166°1 | “207°4
October 9'6 | 969 1216 1356 | 125°'3
November 23'4 408 57'6 647 669
December o't | 2'4 | 0'3 13'4 380
Total II57°5 | 12552 @ 1404'6 | 1419'5 | 17236

station is situated in the heart of the City, in Bunhill Row,
and it is of much interest to compare the amount of
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sunshine there with, first, the amount in the immediate
neighbourhood of London, where we are not beyond' the
effect of town fogs, viz. at Greenwich on one side, and
Kew on the other, and also with a place not far from
London, which is beyond the influence of its smoke,
viz. Apsley Guise, near Woburn. I have also noted the
results obtained at Eastbourne, which is about as far
distant from London as Apsley Guise, butin the opposite
direction, and is one of the sunniest places in England.

Taking the totals of last year, the table shows that the
hours of sunshine registered at Bunhill Row were 1158,
at Greenwich 1255, at Kew 14035, at Apsley Guise 1420,
and at Eastbourne 1724 ; but for our present purpose we
must compare the amounts of sunshine at these places
duringthe winter months—November, December, January,
and February—and we find that at Bunhill Row there
were 05'8, Greenwich 150, Kew 171'7, Apsley Guise 2059,
and at Eastbourne 268'3 hours of sunshine; that is, if
Apsley Guise be taken as giving the normal amount,
Bunhill Row received only half its due amount, and at
Eastbourne there was nearly three times as much sun-
shine as in the City. Now, on comparing the two other
periods of 4 months, which are comparatively free from
fogs, the amount of sunshine is far more nearly the same
at all stations.

" Bunhill | Green- | Aspley | East-
\ ll{l:\:l‘ wrnccl:? 1 Kew. G\:.scc)" bo:r:xe.
March till June ; 5424 | 581'4 | 619°¢ | 581°1 | 7368
July till October .| 519'3]523'8 }‘ 6135 | 632°5 | 718'5

Mr. Raffles, during the winter of 1887-88, which it
should bz noted was remarkably free from fogs, made a
series of observations of the distances to which he could
see from Primrose Hill, and found that looking south on
the 152 consecutive days from November to March, only
on 78 days could he see a quarter of a mile, and only on
83 days could he see to the same distance in a south-
westerly direction : this conveys a good idea of the opacity
of our London atmosphere.

We attempt to compensate for the darkness which
fogs cause by the use of artificial light, and I have again
to thank my friend Mr. Livesey for the information he
has given me with regard to the extra quantity of gas
burnt in London during a day of fog. He tells me that
if a dense fog covered the whole of London, and lasted
all day, the additional amount of gas consumed would be
30 million cubic feet ; but since so extensive a fog as this
probably never exists, and certainly never lasts all day,
the actual amount consumed may be correctly reckoned
at 25 million cubic feet ; and if the cost of this be calcu-
lated at 2. 6d. per 1000 cubic feet, which is rather below
than above the actual cost, it amounts to £3125 ; but after
all, it is not the single days of dense fog that measure the
extra amount and cost of artificial light used on account
of fog—it is rather the continually occurring dull days and
local transitory fogs which demand an extra supply of
gas, and this is often 5 to 15 million cubic feet in a day,
and gives a total by the end of the winter which is very
considerable. As a standard of comparison, I should
state that the total consumption of gas in the London
district in a day of 24 hours, during the depth of winter,
is 140 million cubic feet.

Such, then, is an imperfect outline of the chief features
and effects of town fogs ; and now what is to be said with
regard to the possibility of getting rid of such fogs ? This
question, it seems to me, resolves itself into this: fogs
cannot be prevented from forming over towns ; there are,
and probably ever will be, special inducements, in the way
of dust particles and products of combustion, for fogs to
form there; but whether they must always be dark in
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colour, and loade | with soot and tarry matter, is another
question. The answer involves not only chemical but
also social considerations. With regard to the first, my
answer is that as long as coal is burnt you will have
dense fogs; grates, kitcheners, furnaces, may be, and
probably will be, much improved, and fires may be
stoked in a better way, but that the improvements will
be so great that all imperfect combustion will cease |
think is improbable ; if this be so, there is only one other
alternative, as long as coalis our source of heat: it is to
alter our form of fuel and adopt gas and coke ; the soot
and tarry matters will be then done away with ; the ques-
tion of sulphuric acid in the air would remain, but our fogs
would at least be white. There is still the social part of
the question, which is not without serious difficulty—
namely, how to induce or compel people to give up the
use of coal. At the present day it would not be possible
to do as it is recorded was done in the reign of Edward 1.,
try, condemn, and execute a man for burning coal in the
City of London. W. J. RUSSELL.

Lflects of Fog on Plants Grown in the Houses at Kew.

The heavy fogs experienced in the last two or three
wintersinjured many plants in the houses at Kew. When
thick fog occurred almost daily, the injury it did to many
plants amounted practically to destruction. The leaves
fell off, the growing point withered, and in some cases,
such as Begonias and Acanthads, the stems also were
affected. Flowers, as a rule, fell off as soon as they
opened, or whilst in bud. Almost all flowers which ex-
panded were less in size than when there was no fog.
The flowerbuds of Phalanopsis, Angracum, some
Begonias, Camellias, &c., changed colour and fell off as
if they had been dipped in hot water.

In the Palm-house bushels of healthy-looking leaves,
which had fallen from the plants, were gathered almost

every morning. Plants which appeared to be perfectly |

healthy, when shaken would drop almost every leaf.
Herbaceous plants suffered most, Ze. Begonias, Poin-
settias, Bouvardias, Acanthads, &c. Some herbaceous
plants, however, did not suffer at all, nor were their
flowers injured, as, for instance, Cyclamen, Primula,
Hyacinth, &c. Many hard-wooded plants lost their
leaves and were otherwise damaged, viz. Boronias, some
Heaths, Grevilleas, Acacias, &c. Protea cynaroides, a
Cape plant with large laurel-like leaves, was much in-
jured in the temperate house (minimum temperature 40°),
the leaves turning black as though scalded. The same
species, however, in another house where the atmosphere
is drier and the temperature a few degrees higher, was
scarcely affected by fog.

As a rule, the plants that were in active growth suffered
most. Monocotyledonous plants and ferns for the most
part were not appreciably affected by the fogs, the injury
they suffered, especially last winter, being clearly due to
low temperature. The effect of fog on flowers is remark-
able. Generally, white flowers are destroyed, but there
are some notable exceptions—viz. Masdevalia tovarensis,
Odontoglossum crispum, and Angrazcum amongst Or-
chids, and Crinums, white Cyclamen, white Hyacinths,
white Chrysanthemums, &c.

The green leaves of Poinseltia pulcherrima all fell off,
whilst the red ones (bracts) remained, as also did the
. flowers. All Calanthes, of whatever colour, lost their
flowers. The buds of the white-flowered Angracum ses-
quipedale turned black as if boiled, whilst those of A4.
eburneum, also white-flowered, were not injured, and de-
veloped properly. These two plants are grown in the
same house under identical conditions, and they come
into bloom about the same time.

The conditions most conducive to rest from growth—
viz. a low temperature and moderately dry atmosphere,

NO. 1149, VOL. 45 |

NATURE

{NoVEMBER 5, 1891

together with diminished light, unavoidable during the
prevalency of fog—were proved at Kew to be the safest
for all plants during the prevalence of heavy fogs.

July 2c¢. W. WATSON.

THE ANATOMY OF THE DOG.)

THE dog has played by far the most important part
in the elucidation of the difficult problems of
physiology and pathology presented by the higher
animal organism. It is by a firm reliance on the
results of experimental researches, conducted largely
upon this animal, that the modern physician is enabled
to form some idea as to the causation of the symptoms
of disease in man, and the mode of action of the remedies
which he employs ; while the modern surgeon, after a
reliminary testing of an operation upon the dog, fear-
essly proceeds to attack the most deeply-seated tumour,
and to explore the most hidden recesses of the human
organization. What, after all, are the services of friend-
ship and companionship, or the more menial duties which
are often laid upon the dog, compared with the allevia-
tion of human suffering and the advancement of human
knowledge for which he has served as the passive instru-
ment, and this (pace the mendacious asseverations of
fanatical essayists) at the expense of the least possible
amount of suffering to himself?

For these reasons, to the physiologist, the pathologist,
the pharmacologist, and the scientific surgeon, a book
which, like the one before us, endeavours to deal with
the anatomy of the dog in the same detailed and sys-
tematic manner in which the structure of man is dealt
with in text-books of human anatomy cannot fail to be
of the utmost value, To the comparative anatomist it
will prove an important addition to the limited existing
series of monographs dealing in detail with vertebrate
types, while to the veterinarian it will be an indispensable
vade mecum, both in study and in practice.

For the work is done excellently well, a result which
might be anticipated from the manner in which it has
been set about. Not only has it been carried on under
the auspices of a scientific anatomist so well known as
Prof. Ellenberger and in a veterinary school where an
unlimited supply of subjects was available for dissection,
but with a far-sighted liberality, for which the Saxon
Government is much to be congratulated, all the ex-
penses for material and instruments have been defrayed
by the State, and one of the collaborators has been enabled
to devote his whole time during a period of two years
entirely to the labour incident upon the preparation of
this work.

The book is a large octavo of 650 pages, contain-
ing 208 woodcuts, a few examples of which are here
reproduced. There is, in addition, an appendix of 37
lithographed plates, representing in outline frozen sec-
tions through the trunk and limbs. A study of these
is in itself sufficient to make out the relations of the
organs to one another, and the authors have accordingly
burdened the text as little as possible with topographical
details. Histological and developmental references are
entirely avoided, partly for the reason that the facts are
not materially different from those which are found in
other mammals, partly because they have been dealt with,
especially for the dog, in other works, and largely because
it was obviously desirable not to increase the bulk of the
work. References to literature are also for the most part
omitted, for although other works have been consulted,
it is claimed by the authors that the present account is

' ¢ Systematische u. topographische Anatomie des Hundes,” Bearbeitet
von De. W. Ellenberger, Professor an der tierirztlichen Hochschule in
Dresden, und Dr. H. Bawn, Prosekt w an der tieriirztl.chen Hochschule in

Dresden. (Berhn: Paul Parey, 18¢
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based almost exclusively upon original dissections and ties which result therefrom, are, as might be supposed,
preparations. not ignored by the authors of this book. But they remark

It might be supposed that the striking differences, hereon that apart from differences in size, render-
both in size and in shape, which are presented by dogs ing absolute measurements of little value, the racial

Fi1G. 1 —Skeleton of the dog. «, skull; ¢, scapula ; ¢, humerus ; @, ulna; @, olecranon ; ¢, radius; /, carpus; &, metacarpus; %, phalanges of fore-
foot ; 7, pelvis; 7', lqbcr ischii ;‘k, femur ; s, tibia ; », fibula; 0, tarsus; p, m!.)er calcanei ; ¢, metatarsus 3 », phalanges of hind-foot; s, coccygeal
vertebrae, The cervical, thoracic, and lumbar vertebra and the ribs are respectively numbered consecutively.

of races so different from one another as, to take extreme | differences are almost entirely confined to the skeleton
cases, the greyhound and the pug, would be accompanied | and to certain parts of the muscular system, no important
by such structural peculiarities as to render a general | differences being manifest in the position of the muscles,

FiG. 3.—Scction of skull, displaying the interior ot the cranial cavity, and

the frontal sinuses. The foramina of exit of the cranial nerves, and the

FiG. 2.—Fore-foot o the dog. ' a, carpal ball ; 4, ball of the sole; ¢, to ¢;, impressi ns of the cercbral convolutions on the inner surface of the
balls of the toes. craniun are well shown.

anatomical account of the dog of less value than that of vessels, nerves, and viscera ; and even in crook-legged
animals in which racial characteristics are less exagger- (logs, such as the dachshund, in spite of the twisting of
ated. The differences which are found, and the difficul- the extremities, the topographical relations of the muscles
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to one another, as well as to the vessels, nerves, and bones,
remain completely unaltered. The only racial character-
istics, therefore, which are dwelt upon are those of the
skeleton, and especially of the skull, in illustration of
which the authors reproduce some of the excellent figures
of Nathusius.

Classifying them with regard to their racial peculiari-
ties, the skulls of dogs are divided into two large groups,
viz. (1) Dolichocephalic, to which belong such dogs as the
greyhound, collie, poodle, St. Bernard, and Newfound-
land ; and (2) Brachycephalic,including, amongst others,
the pug and bulldog. These groups, however, do not
include all dogs, some varieties being intermediate. The
difference depends upon the relative development of the
face as compared with the brain-capsule, for in the doli-
chocephalic the face is about two-thirds as long as the
brain-capsule, while in the brachycephalic it is only about
one-third as long. The former have a strongly marked,
bony sagittal crest and a narrow brain-capsule ; in the
latter the sagittal crest is absent, and the brain-capsule
wide. The jaws and dental arches are straight and
extended in the dolichocephalic ; short and rapidly con-

i\

F1G. 4—Dog's heart, viewed from the left side. a, left ventricle ; 4, right
ventricle ; ¢, left auricle; &, its auricular appendage ; ¢, right auricle ;
7, groove between right and left ventricles; g, coronary groove; 4,
aorta; 7, ligamentum Botalli; % pulmonary artery ; ),’mnomin:ue
artery ; s, left subclavian ; #, pulmonary veins.

verging in the brachycephalic; in the former the pre-
molars are set straight, with well-marked intervals ; in
the latter they are closely packed, and set obliquely. The
racial peculiarities of all the several bones of the skeleton
are referred to, and a comprehensive table of pelvic
measurements of the different races is given.

It would carry us too far to draw attention to all
the details of a work like this, but there are certain
points which deserve special mention. Amongst these
may be enumerated the exact manner in which each indi-
vidual bone is described and illustrated ; the descriptions
of the teeth, short but sufficient, including their dates of
eruption ; the account of the individual muscles and
groups of muscles, with their action ; the descriptions of
the viscera and of the vascular and nervous systems ; and
last, but not least, the general excellence of the illustra-
tions, in which the muscles, the blood-vessels, and the
nerves are shown up by the aid of colours and differences
of shading in a manner which gives a diagrammatic clear-
ness to what appear to be drawings made from actual
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dissections. Special mention may also be made of the
section devoted to the cerebral hemispheres, the convolu-
tions and fissures of which are minutely described and
illustrated both by diagrams and artistic representations.
The diagrams which are used to elucidate the distribution
of the vagus and sympathetic nerves are a model of
clearness ; a reference to recent observations on the distri-
bution of white and grey fibres in these and other nerves
would, however, have added much to the physiological
value of this section. It is also to be remarked that the
sense-organs are somewhat lightly touched upon ; but in
the case of the eye and its connections with the brain,
the student is enabled to supplement the account given
by the authors by a bibliography of the subject extending
over the last twenty-five years.

A table showing the arterial and nervous supply of all
the organs of the body, including each muscle and the
several parts of the skin, occupies about twenty pages at
the end of the book, and wilf add greatly to its value,
An excellent index must also be mentioned, especially as
an index is often conspicuous by its absence in German
scientific works. In its printing and general get up the
book is worthy of the pains which have been bestowed
upon it by its authors and of the distinguished physio-
logist, Prof. Carl Ludwig, to whom they kave inscribed
a dedication. It is to be hoped that we may soon be
able to welcome this work in an English form.

NOTES.

A comMITTEE has been formed at Cambridge to raise a fund
to obtain a portrait of Prof. Michael Foster. The portrait will
be presented either to the University or to Trinity College, as
the subscribers may decide. Among the members of the com-
mittee are the Vice-Chancellor, the Provost of King's, the
Masters of Trinity, Jesus, and Downing Colleges, Sir George
Stokes, M, P., Sir George Paget, Sir George Humphry, Prof.
Jebb, M.P., Prof. Darwin, Prof. Newton, Prof. Roy, Prof,
Stanford, Prof. Stanton, and Prof. Thomson. Dr. Lea, of
Gonville and Caius College, is the treasurer of the fund.

Tue celebration of Prof. von Helmholtz's seventieth birthday,
deferred from August 31, was held on Monday last at Berlin.
He was congratulated in the warmest terms by the Minister of
Education, and by representatives of many scientific Societies.
Prof. du Bois Reymond, acting on behalf of the Helmholtz
Medal Committee, handed to Dr. von Helmholtz the first medal,
and said that numerous contributions to the Helmholtz Fund
had flowed in from all parts of the world, and that the Berlin
Academy of Science, with the Emperor's permission, had
undertaken the trusteeship. In the evening over 500 guests
attended a banquet at the Kaiserhof Hotel.

WE regret to have to record the death of Dr, I, K. H. Hoff-
mann, one of the most distinguished German botanists. He died
on October 27. He had been for many years Professor of
Botany at Giessen and Director of the Botanic Institution there.

‘Prof. Hoffmann was in his seventy-third year.

WitH reference to the article on ‘‘ Existing Schools of
Science and Art” in NATURE of October 8 (vol. xliv. p. 547),
Mr. O. S. Dawson writes :—‘“ It was stated at the meeting that
the St. Martin’s School of Art “had closed its doors.” I find this to
be incorrect. Certain changes have been made, but I am glad to
be able to state that this school (one of the oldest and best known
in the country) is flourishing under the new head-master, Mr,
Allen,”

THE interest excited by the question of the compulsory study
of Greek brought to Cambridge on Thursday, last week, the
largest number of members of the Senate ever gathered in the
Senate House. The proposal that the question should be made
a subject of official inquiry was rejected by 525 votes against
185.
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Tue Museums and Lecture Rooms Syndicate, Cambridge,
have accepted on behalf of the University a cast of the model
executed by the late Sir J. E. Boehm, R.A., for his statue of
Mr. Charles Darwin. The cast has been presented by Mr.
Darwin’s family, and is now placed in the lecture-room of com-
parative anatomy.

A Sociery for the encouragement of the study of natural
science has recently been formed at the University of Edin-
burgh. In commemoration of the fact that Darwin was once a
student of the University and a member of a similar society, it
has been named the Darwinian Society, The inaugural address
is to be delivered by the President, Prof. J. Cossar Ewart. Mr,
J. Graham Kerr (late naturalist to the Pilcomayo Expedition) is
chairman.

THE anniversary meeting of the Mineralogical Saciety will be
held on Tuesday, November 10, at 8 o’clock. After the election
of officers and Council, the following papers will be read :—
analysis of aragonite from Scotland, by J. Stuart Thomson ; on
minerals from the apatite mines near Risor, Norway, by R. H.
Solly ; notes on the minerals from the hematite depo its of West
Cumberland, by the same ; mineralogical notes from Torreon,
Chihuahua, by Henry F. Collins ; on the pinite of Breage in
Cornwall, by J. H. Collins ; on the occurrence of danalite, by
H. A. Miersand G, T\ Prior.

ON Tuesday, Dr. Burdon Sanderson delivered the first of the
Croonian Lectures before the College of Physicians in the new
lecture-room at the Examination Hall. The remaining lectures
will be given on the next three Tuesdays of November. The
subjects are the etiology of inflammation and of the acute
specific diseases, and natural and acquired immunity.

SIR DouGLAs GALTON, F.R.S., has been asked to investigate
and report upon the sanitary state of Florence. He is to make
any recommendations and suggestions that he may deem neces-
sary.

AT a meeting of the Senate of the University of Sydney on
September 21, it was resolved that Prof. Thorpe and Prof,
Ramsay should be asked to select and appoint a Demonstrator
of Chemistry to take office at the Sydney University on
March 1 next, the salary to be at the rate of £350 per annum,
and £60 to be allowed for passage money, such sum to be
refunded if the Demonstrator should resign his office before the
expiration of two years from his appointment. The appoint-
ment of a new Demonstrator has been rendered necessary by the
resignation of Mr. F. B, Guthrie, who has been made Analyst
to the Department of Agriculture.

THE Society of Arts has completed its arrangements for the
approaching session, The first meeting will be held en Wed-
nesday, November 18, when the opening address will be delivered
by the Attorney-General, Chairman of the Council. At sub-
sequent ordinary meetings (four of which, in addition to the
opening meeting, will be held before Christmas) the following
lectures will be delivered :—Measurement of lenses, by Prof.
Silvanus P, Thompson, F.R. S, ; secondary batteries, by G. H.
Robertson ; the World's Fair at Chicago, 1893, by James
Dredge ; spontaneous ignition of coal, and its prevention, by
Prof. Vivian B, Lewes ; burning oils for lighthouses and light-
ships, by E. Price Edwards ; dust, and how to shut it out, by T\
Pridgin Teale ; typological museums, by General Pitt Rivers ;
Iceland, by T. Anderson ; artistic treatment of jewellery and
personal ornament, by J. W. Tonks; agricultural banks for
India, by Sir William Wedderburn. The following Cantor
Lectures will be given on Monday evenings :—The pigments and
vehicles of the old masters, by A. F. Laurie (three lectures,
November 30, December 7, 14) ; developments of electrical dis-
tribution, by Prof. George Forbes, F.R.S. (four lectures,
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January 25, February 1, 8, 15) ; the uses of petroleum in prime
movers, by Prof. William Robinson (four lectures, February 29,
March 7, 14, 21) ; mine surveying, by Bennett H. Brough (three
lectures, March 28, April 4, 11); recent contributions to the
chemistry and bacteriology of the fermentation industries, by
Dr. Percy Frankland (four lectures, May 2, 9, 16, 23). A
special course of six lectures, under the Howard Bequest, will
be delivered on Friday evenings:—The development and
transmission of power from central stations, by Prof. W.
Cawthorne Unwin, F.R.S. (February 5, 12, 19, 26, March
4, 11).

LasT week the Speaker of the House of Commons, responding
to a toast at the annual Mayoral banquet at Warwick, gave
some sensible advice about technical education. He was afraid,
he said, that there was great danger of the sums granted for the
promotion of technical education being frittered away. What
they wanted to teach was not a trade, not the particular
manipulation of the article students might have to deal with in
after life, but the principles of science as applicable to the art.
Their object should be to elevate the students above the mere
manual dexterity of the special professions to which they were to
belong.

ON November 12, Mr. E. J. Humphery will read a paper
before the Camera Club on a new method of photography by
artificial light, According to the Journal of the Camera Club,
Mr. Humphery promises a process of considerable novelty and
value in practical work.

DR. ELisHA GRrAY lately read before the Chicago Electric
Club a paper in which he urged the importance of the Inter-
national Congress of Electricians which is to be held in
connection with the World’s Fair at Chicago in 1893. The
Congress, he thinks, should be divided into sections according
to the various interests represented, one section being devoted
to the purely scientific aspects of the subject. *‘ Success,” he
said, ‘“will be assured from the beginning if all our interested
friends act harmoniously, and are actuated by one common desire
that the best thing shall be done, without regard to geographical
boundaries or local prejudices.”” Commenting on the paper,
Mr, Parker pointed out that, owing to the supremacy which
America enjoys in the practical development of industrial elec-
tricity, the electrical department would be the most interesting
and attractive feature of the Exhibition. He held, therefore,
that the directors of the Exhibition should give priority to this
department in all arrangements, and should do all in their power
to render the Electrical Congress a successful gathering.

ProF. WARD, the mineralogist, of Rochester, New York,
has offered to send his collection of geological specimens to the
Chicago Exhibition. It is said to be one of the most valuable
collections in the United States,

ON Wednesday, October 28, a terrible earthquake visited
Nipon, the island which forms the larger part of the Japanese
Empire. The area over which the shocks were felt was wider
than was at first supposed. It extended inland to the region of
the lakes. The principal shock lasted less than two minutes,
but was of extreme violence. The subsequent shocks were not
strong enough to have done damage in ordinary circumstances,
but they sufficed to shake down walls already cracked, and
added immensely to the terrors of the night. The Z¥mes cor-
respondent, telegraphing from Hiogo on November 2, says that
great fissures had appeared in the ground at many points,
rendering roads impassable and travelling dangerous ; and that
there had been a remarkable subsidence of the land to some
depth over large tracts of country. The volcanic mountain
Nakusan belched forth enormous masses of stones and continuous
streams of sand and mud, and the contour of the mountain has
been completely changed by the eruption. The greatest havoc
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seems to have been caused at Ogaki, where at least 1000 persons i

were killed, chiefly by falling buildings. Both there and at
Gifu the earthquake was followed by fires, in which many
perished, At Kitagata, Ichinomiya, Tiraguna, Kiyonsu,
Kamatsu, and other places, chiefly along the coast, great damage
was done, The city of Nagoya suffered to a less extent,
although seriously. Much distress prevails in the ruined towns,
and the Government is embarrassed in its efforts by the prevail-
ing panic, and the absence of means of communication, telegraph
lines and many miles of railway having been destroyed. Exact
details as to the extent of the calamity will probably not be
obtained for some time, On November 2 the following was the
official estimate: killed, 4000 persons; injured, fully 5000 ;
houses destroyed, 50,000.

A GREAT rush of migratory birds seems to have passed over
Dublin during the night of May 4 last, evidently on the way
to their northern breeding-haunts. An account of the matter is
given by Mr. Allan Ellison in the new number of the Zoologist.

** While sitting in our rooms in Trinity College, about 11 p.m.,” |

he says, ‘‘we were attracted by the loud call-notes of birds
passing overhead. The night was calm and cloudy, not very
dark, We listened at the open window until about 1 a.m,,
when they seemed to be still passing over in undiminished
numbers. They were mostly golden plovers and dunlins,
easily recognized by their notes, but we frequently heard the
cry of the whimbrel, or the shrill call of the common sandpiper.
It was most curious to hear these notes, at first far away towards
the south-west, gradually becoming louder as the flocks drew
nearer and passed overhead, and then rapidly passing away to
the northward.  Sometimes the whole air seemed full of their
clear whistling notes : in one direction the loud, short pipe of
the golden plover, in another the shrill wheezing cry of the
dunlin, reminding one of the sound made by a whistle with
a pea in it, Sometimes a bird or two would fly quite close over
the house-tops, uttering its loud whistle close to the open
window, but they seemed for the most part to fly at a great
height.”

ONE large meteorite and two fragments were lately received
by the Government Central Museum, Madras, through the Board
of Revenue. Mr. Edward Thurston, the Superintendent of the
Museum, quotes in his report for 1890-91 the following state-
ment, by the Tahsildar of Tirupatiir, in the Salem district, as to
the conditions under which these stones fell :—*‘On June 4, 1890,
about 8 a.m., there was a sudden clap of thunder, accompanied
by an unusual rumbling noise. At this time two stones are
said to have fallen in the village of Kakangarai. The fall of
both the stones occurred at the same time in adjacent fields, and

was witnessed by rayats, who were ploughing close by at the-

time. One stone appears to have been broken up and divided
among the rayats, while the other was taken charge of by the
village munsif. The large specimen weighs 11} ounces, and
the fragments weigh about 1 ounce and } ounce respectively.”

THE sponge trade of the Bahama Islands forms the subject of
an excellent report by the U.S. Consul at Nassau. The num-
ber of persons engaged in this industry in the Bahamas is from
5000 to 6000, all of whom, except the shipowners, brokers, and
skippers are coloured people. The sponges are gathered by
means of iron hooks attached to long poles, By using a water-
glass the fisherman can readily discover the sponges at the
bottom, and then with his pole and hook he will bring up those
he may select as fit for his purpose, leaving the smaller ones un-
touched. Some sponges adhere firmly to the bed of the sea,
while others—known as ‘‘rollers ”"—are not attached at all.
About ten years ago an attempt was made to introduce dredges,
but it seemed likely that they would ruin the beds, and a law
was passed forbidding their use. The vessels are provided and
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fitted out, as a rule, for a voyage of about six weeks, and
generally from six to eight voyages are made in the year. It is
difficult to estimate the average catch per trip, as the cargoes
vary greatly in size and value. Of the larger sponges a catch of
5000, or of the smaller ones 7500, would be considered a fair lot,
Occasionally a cargo of from 12,000 to 15,000 large sponges has
been brought in, but this success is exceptional. Contradictory
statements are made as to the time taken by sponges to grow
to the size at which they are wanted. It seems probable,
however, thatunder ordinary conditions a healthy sponge will
reach a marketable size in from twelve to eighteen months.

EXTENSIVE excavations of the prehistoric mounds in Ohio
and Indiana have lately been carried on under the supervision
of Prof. Putnam. In one mound, near Anderson Station,
Indiana, 7232 flint spear-heads and knives have been discovered,
They were found in a layer one foot thick, extending overa space
of twenty by thirty feet. They are made of grey flint found
only in Indiana, The largest find of flint implements previously
made in America did not include more than 1800 specimens.

STATISTICS published by the French Ministry of Public In-
struction show that there are in France 525 learned Societies, of
which 135 have been officially recognized as of national im-
portance. Of these 525 Societies, 95 are historical and social ;
95 agricultural and horticultural ; 57 medical and pharma-
ceutical ; 45 scientific ; 41 artistic ; 37 geographical ; and the
rest miscellaneous, including photographic, statistical, and
ballooning associations.

Pror. KikucHlI, of Tokyo, whose Japanese treatise on geo-
metry we noticed briefly a year or two since, has now published a
translation of his work into English, In the first Japanese Par-
liament Prof. Kikuchi had the honour to be made a life member
of the House of Peers by the Emperor (*‘ this does not constitute
peerage as in England ), and at the request of the Department
of Agriculture and Commerce he was one of the original framers
of the Weights and Measures Bill.

Tue Cambridge University Press has published a second
edition of Mr. S. L. Loney’s ‘ Treatise on Elementary
Dynamics.” The book is intended for beginners, the author
having dealt only with those parts of dynamics which can be
treated without the use of the infinitesimal calculus. In the
present edition the work has been carefully revised and some-
what enlarged.

THE first part has now been issued of the Zeitschrift fiir
Ppanzenkrankheiten, edited by Dr, Paul Sorauer, with the assist-
ance of an ‘‘ International Phytopathological Committee.” The
journal is intended to be published bi-monthly, at a subscription
of 15 marks per annum; and will contain original articles, re-
views, and news, extending over the whole subject of the diseases
of plants and the remedies for these diseases.

MEessrS, CASSELL AND Co. have issued Part 37 of their *‘ New
Popular Educator.” Besides many illustrations in the text,
there is a coloured plate representing sea-jellies and sea-stars.

. FREE hydroxylamine, NH,OH, has been isolated by M.
Lobry de Bruyn, and a preliminary account of its mode of pre-
paration and properties is published by him in the current num-
ber of the Kecueil des travaux chimigues des Pays-Bas (1891, 10,
10o1). The manner in which the free base was obtained was
briefly as follows. About a hundred grams of hydroxylamine
hydrochloride, NH,OH. HCI, were dissolved in six hundred cubic
centimetres of warm methyl alcohol. To this solution a quantity
of sodium dissolved in methyl alcohol was added, in such pro-
portion that the hydrochloride of hydroxylamine was present
in slight excess over and above that required to convert it to
sodium chloride. - After deposition of the separated sodium
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chloride the solution was decanted and filtered. The greater
portion of the methyl alcohol was next removed by distillation
under the reduced pressure of 160-200 mm. The remainder was
then treated with anhydrous ether, in order to completely pre-
cipitate the last traces of dissolved sodiam chloride. The liquid
eventually separated into two layers, an upper ethereal layer
containing about 5 per cent. of hydroxylamine, and a lower
layer containing over 50 per cent. of hydroxylamine, the re-
mainder of the methyl alcohol, and a little dissolved salt. By
subjecting this lower layer to fractional distillation under 60 mm.
pressure, it was separated into three fractions, of which the first
contained 27 per cent. of hydroxylamine, the second 6o per
cent,, and the third crystallized in the ice-cooled receiver in long
needles. This third fractisn consisted of free solid NH,OH.
Hydroxylamine as thus isolated in the free state is a very
hygroscopic substance, which rapidly liquefies when expo<ed to
air, owing to the absorption of water. The crystals melt at 33°,
and the fused substance appears to possess the capability of
readily dissolving metallic salts, Sodium chloride is very largely
soluble in the liquid ; powdered nitre melts at once in contact
with it, and the two liquids then mix, Free hydroxylamine is
without odour, It is heavier than water, When rapidly heated
upon platinum foil it suddenly decomposes in a most violent
manner, with production of a large sheet of bright-yellow flame.
It is only very slightly soluble in liquid carbon compounds such
as chloroform, benzene, ether, acetic ether, and carbon bisul-
phide. The vapour attacks corks, so that the solid requires to
be preserved in glass-stoppered bottles. The free base appears
also toact upon cellulose, for, upon placing a few drops of the
melted substance upon filter paper, a considerable amount of heat
is evolved. The pure crystals are very stable, the base in the
free state appearing (o possess much greater stability than when
dissolved in water. The instability of the solution appears,
however, to be influenced to a considerable extent by the alka.
linity of the glass of the containing vessel, for concentrated
solutions free from dissolved alkali are found to be perfectly
stable. Bromine and iodine react in a remarkable manner with
free hydroxylamine. Crystals of iodine dissolve instantly in con-
tact with it, with evolution of a gas and considerable rise of
temperature. Bromine reacts with violence, a gas again being
explosively evolved and hydrobromic acid formed. “The nature
of the gas evolved is now undergoing investigation. A letter
from M. Lobry de Bruyn appears in the number of the
Chemiker Zeitung for October 31, warning those who may at-
tempt to prepare free hydroxylamine by the above method that
it is a dangerously explosive substance when warmed to a tem-
perature of 80°~100°. Upon warming a flask containing the
free solid base upon a water-bath a most violent explosion
occurs, A spontaneous decomposition appears to set in about
80°, and even in open vessels the explosion is very violent. Care
must also be taken during the fractional distillation of the con-
centrated solution in methyl alcohol to cool the apparatus before
changing the receiver, as if air is admitted while the retort is
heated the experiment ends with an explosion.

THE additions to the Zoological Society’s Gardens during the
past week include a Rhesus Monkey (Macacus rhesus 9 ), two
Macaque Monkeys (A/acacus cynomolgus & %), a Bonnet Mon-
key (Macacus sinicus §) from India, two Roseate Cockatoos
(Cacatua roseicapilla), a Greater Sulphur-crested Cockatoo
(Cacatua galerita), two Cockateels (Calopsitta nova-hollandie)
from Austfalia, presented by the Rey. Sidney Vatcher ; two
Rhesus Monkeys (Macacus rhesus & &) from India, presented
by Mr. John H. Taylor ; a Macaque Monkey Macacus cynomol-
gus &) from India, presented by Mr. K. A, Williams ; a Yak
(Poiphagus grunniens &) from Tibet, presented by Mr. M. E,
C, Ingram ; a Corn Crake(Crex pratensis), British, presented by
Mr. E, Hart, F.Z.S. ; two Woodcocks (Scolopay rusticola),
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British, presented respectively by Mr. Hamon Le Strange,.
F.Z.S., and Mr. William Bellamy ; two Water Vipers (Cenchris
piscivorus), a Water Rattlesnake (Crotalus adamantcus) from
Florida, presented by the Natural History Society of Toronto ;
a Small-scaled Mastigure (Uromastix microlepis) from Persia,
presented by Mrs. Howell ; an Alligator (AXigator mississippi-
ensis) from the Mississippi, presented by Mr. W. Chattaway ;
two Bearded Vultures (Gypadtus barbatus), European, deposited ;
a Molucca Deer (Cervus moluccensis), born in the Gardens,

OUR ASTRONOMICAL COLUMN.,

THE TELLURIC SPECTRUM,—Dr. Miiller has made some
observations of the telluric spectrum on the summit of the
Siintis, and his results are given in a recent publication of Pots-
dam Observatory (vol. viii.,, No. 27). The observing station
was situated at a height of 2500 metres above sea-level. It was
found that when the sun had a mean aliitude, about 40 per
cent. of the lines due to the water vapour in the atmosphere
were quite invisible, and the remainder were very weak.  Whilst
the zenith distance of the sun was less than 60°, the appearance
of the spectrum remained unchanged. At greater zenith dis-
tances the weak lines inereased in intensity and the missing
ones gradually appeared. Measurements of the intensities of*
single lines observed on different days and at different zenith
distances indicate a variation roughly proportional to the thick-
ness of atmosphere traversed. The aspect of the portion of
spectrum observed was on the whole strikingly similar to that
seen when observations were made near sea-level on dry and.
cold days. This is in agreement with the fact that the vapour
,pressure on mountains in sammer is approximately equal to that
on the plains in winter, Careful estimations of the intensities
of the atmospheric lines at C and D might therefore be utilized
to determine the decrease of the amount of vapour present in.
tha air at different elevations. With regard to other atmo-
spheric lines, Dr. Miiller observed changes in the a-group. The
whole of the lines of this group, however, were easily seen at
the mountain station when the sun had a high altitude, and the
difference of intensity there and in the plains was considerably
less than in the groups C and D. Two maps are given illus-
trating the appearance of the lines in the neighbourhood of C and.
D for different zenith distances of the sun.

TEMPEL-SWIFT's PER1IODIC COMET.—The following ephe-
meris is given by M. Bossert in Astronomische Nachrichten,,
No. 3063 :(—

Ephemeris for Paris Midnight.

1891, Right Ascension. Declination. Brightness.
hiesps -y $ )
Now. 3 21 31 22 + 7 496 10°1
5y a2 21 37 6 8375
» 7 21 43 17 9277
» 9 21 49 59 ... 10 19°3
R ¢ Y G T R ¢ b O 11'9
A £ 227145805 (s 12 12'1
S Lo Tt 1 o v (- T 13 11°2
e VAR PR i Ui 7 TR 14 12'0
» 19 22 31 45 .. 15 14°4 13'5.
AR 22 41 54 16 180
T 22 52 41 17 22°2
» 25 23 5g 60 {le5s 18 26'6
s 2y 951306 - on-3: 19 30'§ 14'4
1780 23 28 48 ... 20 33°'2
Dec. 1 23 42 1 21 33'9
oy 8 a3 55746 22 318
a3 UL Sevolgnsy 23 26°2 14'0
b N 0108 30 24 16°3
n 9 0 39 18 25 1%
AP BOL S 25 41°'0
O\ R e W0 A 0 ¢ 206 149 12°0:

The comet is moving north at the rate of 1° per day. It will
be in Pegasus all this month, and will pass about 4° north of-
a Pegasus (Marcab) near the 23rd inst. The maximum bright-
ness is reached at the end of the month.

CATALOGUE OF RUTHERFURD'S PHOTOGRAPHS.—A year:
ago Dr. Lewis Rutherfurd presented to the Observatory of
Columbia College all his photographic negatives taken between.
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the years 1858 and 1878, and thirty quarto volumes containing
the measures of many of them. The Annals of the New Yk
Academy of Sciences, vol. vi., June 1891, contains a catalogue of
these negatives, There are 139 negatives of the sun taken
between 1860 and 1874, each of which has the time of exposure
marked upon it. Several negatives were taken of the eclipses
of 1860, 1865, and 1869. The solar spectrum is the subject of
160 negatives and 14 positives. The list of lunar negatives
numbers 408, 40 of which are civered for protection. Mars
was photographed in 1877, and the transit of Mercury in the
following year. It is hoped soon to issue reductions of the
measures of the numerous negatives of stars and clusters.

THE INSTITUTION OF MECHANICAL
ENGINEERS.
A GENERAL meeting of the Institution of Mechanical
Engineers was held on Wednesday and Thursday even-
ings of last week, the 28th and 29th ultimo. The meeting took
place at the Institution of Civil Engineers, Great George Street,
the theatre having been lent by the Council of the latter Society
for the purpose. The President, Mr. Joseph Tomlinson, occu-
pied the chair, and there were two papers on the agenda. The
first of these, taken at the Wednesday’s sitting, was *“ On some
Details in the Construction of Modern Lancashire Boilers,” by
Mr. Samuel Boswell, of Manchester. The evening of Thursday
was occupied with the reading of ‘‘The Report to the Alloys
Research Committee,” made by Prof, W. C. Roberts-Austen,
C:B., F.R.S,

The first paper does not call for much attention at our hands,
It dealt exclusively with boiler-making practice, and can hardly
be of much interest outside the boiler-shop and draughting
office. Within these limits the paper is one of great value,
and therefore will occupy a most fitting place in the Proceed-
ings of the Institution, The contribution of Prof. Roberts-
Austen was of a very different description; and although
it may not appeal so directly to the majority of mechanical
engineers, it can hardly fail to improve the practice of engine
construction, and advance the science of the production of
mechanical energy many steps nearer that ideal of efficiency
which is the goal all good engineers should keep in view. We
have on previous occasions dwelt upon the excellent work done
by the various Research Committees appointed by the Council of
this Institution, and we can think of no better way in which the
surplus fands of the Institution could be spent, Of all these
Research Committees, it may be said that that appointed to con-
sider the question of alloys is the most comprehensive and
important, for we appear to be fast coming to a period when
engines will consist almost wholly of two alloys—namely, brass
and steel. Cast-iron will naturally continue to be used for
massive parts where comparatively great weight is of small
importance, but wrought-iron is every day giving place to steel,
and steel castings have already almost entirely superseded those
of iron in positions where it is desirable to combine lightness
and strength.

Prof. Roberts-Austen’s report is a long document occupy-
ing twenty-four pages of the Proceedings, and illustrated by
several diagrams. We shall therefore, with the space at our
command, be able to do little more than give an outline of its
scope, or at any rate we can do no more than dwell on a few of
the more salient features. In dealing with the question of iron
and its alloys, the author assumed the reader to have an acquaint-
ance with the work of the talented French physicist Osmond,
of whom, as is well known, Roberts-Austen is a great admirer,
Osmond holds that the results of his experiments show that there
are two distinct varieties of pure iron—namely, the a or soft
form, and the B or hard form. M. Osmond, it will be re-
membered, set forth his views in a paper read at the meeting of
the Iron and Steel Institute, held in 1890," Mr. Roberts-Austen
had previously commenced an investigation upon the application
of the “‘periodic law" of Newlands and Mendeleeff to the
mechanical properties of metals, and the Research Committee
requested him to carry his work in this direction still further.
This law, as originally expressed, states that *‘the properties of
the elements are a periodic function of their atomic weights.”
It has been shown that the effect of impurities added to gold is
nearly proportional to their atomic volume, the larger the
volume of the atom the greater being its effect.* It became

* See also Comples rendus, vol. cx., 1890, p. 346.
# Philosophical Transactions of the KRoyal Society, vol. clxxix., 1888,
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“This instrument consists of a thermo-couple o

interesting to determine, therefore, whether this holds good for
other metals, Osmond had determined that the action of im-
putities on iron does appear to be in accordance with the
periodic law ; and he had arranged the elements in the following
order in accordance with their atomic volumes, found by divid-
ing their atomic weight by their specific gravity :—

1. 1L

Carbon 36 1 Chromium  7°7
Boron 4'1 Tungsten  9'6
Nickel 67 Silicon 11°2
Manganese 6'9 Arsenic 13°2
Copper 7°1 Phosphorus 13'§
Sulphur 13'7
Osmond pointed out that the elements in column I., whose

atomic volumes are smaller than that of iron (7°2), delay during
cooling, cateris paribus, the change of hard iron into solt iron,
as well as that of ‘“ hardening carbon” into ‘‘carbide carbon.”
For these two reasons they tend to increase, with equal rates of
cooling, the proportion of hard iron that is present in the
cooled iron or steel, and consequently the hardness of the metal.
The elements in column II. tend to raise, or maintain at
its normal position during cooling, the temperature at which
the change of hard to soft iron takes place. Further, they
render the inverse change during heating more or less in-
complete, and usually hasten the change of dissolved or
hardening carbon to carbide carbon. Thus they maintain iron
in the soft state at high temperatures, and must therefore
have the same effect in the cooled metal. In this way they
would act on iron as annealing does, rendering it soft and
malleable, did not their individual properties, or those of their
compounds, mask this natural consequence of their presence.
The essential part played by foreign elements alloyed with iron
is therefore either to hasten or to delay the passage of iron during
cooling to an allotropic state ; and to render the change more or
less incomplete in one direction or the other, according to
whether the atomic volume of the added impurity is greater or
less than that of iron. In other words, foreign elements of low
atomic volume tend to make iron itself assume or retain the
particular molecular form which possesses the lowest atomic
volume ; whilst’elements with large atomic volume produce a
reverse effect. The report goes on to point out that the effect of
impurities on iron is far more complicated than in the case of
gold ; the latter being probably more simple in its molecular
structure. Also if iron, by itself, can exist in two widely
different states, the mechanical properties will be affected by
the proportion of each. Lead also, which was one of the metals
the Committee selected for investigation, probably exists in more
than one modification. The author had made many experiments
on the mechanical properties of lead as affected by a small
quantity of impurity, but had not brought the results to any con-
cordant or definite conclusion, and the inquiry was laid aside
for a time. The fundamental necessity in carrying out the work
of the Committee was a trustworthy pyrometer which would
measure higher temperatures, and fortunately an instrument
which appears to fulfil these conditions is now to be procured.
This, we need hardly say, is the Le Chatelier pyrometer.
platinum
and platinum-rhodium wire, the record being obtained by
the measurement of the electric current produced. An auto-
graphic record is obtained by means of a spot of light
thrown from a mirror attached to the galvanometer which
measures the current. This spot of light is thrown on to a
sensitized plate (Eastman’s film) which is caused to travel by
suitable means so as to give the time factor. The amplitude of
the deflection naturally gives the temperature of the substance
which is supplying the heat to the thermo-couple  The calibra-
tion has been carefully effected by observations at known tem-
peratures ; and the instrument has been tested by observations
in connection with the liquation of silver-copper alloys, about
which a good deal is known,

The report next proceeds to deal with the effget of small
quantities of impurity on the freezing point of gold—a metal
which offers special advantages for investigations of this nature,
as it may be prepared in a very high degree of purity, and is not
liable to contamination by oxidation, Moreover, much is
already known of its mechanical and thermal properties as in-
fluenced by small quantities of impurity. The effects of certain
alloys upon gold are given in the report, and are well worth
study on the part of those inquirers who wish to prepare them-
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selves for a better understanding of the alloys of metals which
come within the scope of every-day experience.

From the engineer's point of view, as the report states, the
most interesting information which the pyrometer has yet
afforded is connec'ed with the measurement of the internal
stresses in iron and steel. The wmolecular change which
takes place in steel must be of vital importance when the metal
is subjected at high temperature to mechanical operations such
as rolling or forging. *‘‘Do the molecular changes in the iron
take place at one moment throughout the mass of metal ? that
is, is the rate of cooling approximate throughout the mass, or
does the external portion of the ingot cool so much more rapidly
than the centre as to allow the molecular changes in the iron,
and the relation between the carbon and the iron, to become
completed near the .surface long before they take place in the
interior of the mass ?”  The pyrometer used allows some insight
to be gained into this hitherto unassailable problem. A small
ingot of mild steel had two holes drilled into it, one near the cir-
cumference, and the other at the centre. The ingot was heated,
and a thermo-junction was inserted in each hole. In this way
curves of temperature were obtained simultaneously. With the
mild steel the evidence as to molecular change was but slight,
Another ingot of steel, containing 0799 per cent. of carbon,
0°'084 per cent. of silicon, and 0412 per cent. of manganese,
was tried in the same way. The initial temperature at the
centre was 1160° C. The curve showed the molecular
change at 880° C., and the carbon change at 696° C.
At the circumference the carbon change took place no less
than four minutes earlier than at the centre, and at the
lower temperature of 665° C. This is a most important
point, as the rate of cooling, as Osmond has pointed out,
has a measurable effect upon the temperatures at which
molecular change occurs, The great internal strain which
must be set up is evident when it is borne in mind that the
carbon change is accompanied by a considerable alteration of
volume. It is pointed out in the report that ‘“there can be
but little question that such experiments well deserve careful
attention, and, in the hands of competent observers, should be
fruitful of results.”

On the conclusion of the reading of the paper, the Presi-
dent called for a discussion, when Dr. Anderson was the
first to rise. He spoke in terms of warm praise as to the
value of the work done by Prof. Roberts-Austen, As an in-
stance, he mentioned that the method described in the report, by
which the temperatures of an ingot could be obtained simul-
taneously at the centre and the circumference, would be of the
greatest use in dealing with the large pieces of steel used for
gun-hoops ; and he expected great help from this in the work at
the Royal Arsenal.

Mr. R. Hadfield, of Sheffield, followed. He gave a sammary
of the effect of the most cl;vrominent alloys of iron. This table
will form a useful appendix to the report when published in the
Transactions of the Institution,

Prof. Howe, of Boston, gave an instance in which the Le
Chatelier pyrometer had been turned to good practical account.
This was in the Rodman system of gun-casting. In that pro-
cess it was most desirable to know the varying temperatures
of different parts of the cast, but naturally this had been hitherto
impossible, By inserting a thermo:couple in the mould it was
possible to get this information at all times. He thought the
Le Chatelier pyrometer the greatest boon that metallurgists had
received for very many years.

The next speaker was Prof, Arnold, of Sheffield, who made a
certainly vigorous speech. We think, however, that he was
rather carried away by his enthusiasm, To say that the work
done by the author of the report was ‘“‘not worth a rush,” is
rather straining the prerogative of rhetoric ; and we failed to
see, when Prof, Arnold descended to facts, that he justified the
florid language of his exordium. Prof. Roberts-Austen, in his
reply, gave an example of forbearance and good temper which
it would be well if men of science could often follow. It was
satisfactory to notice that the feeling of the meeting was by no
means in accordance with Prof. Arnold.

Mr. Stromeyer added to the work dore auseful table in which
were collated the opinions of various authorities on the effect of
alloys upon iron. The table was not read, but will be pub-
lished in the Proceedings. Such work as this is very acceptable.
It involves a great deal of labour and brings but small return in
the way of praise and glory, which of course are two things to
which a true follower of science is profoundly indifferent.
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Mr. Stead, of Middlesborough, protested against Prof.
Arnold’s remarks, and spoke of the value of the author’s work.
The testimony of Mr. Stead is valuable, as he combines the
position of a practical investigator, working for commercial ends,
and a man of science.

The meeting broke up after passing the usual votes of thanks.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

OxFORD,—The Junior Scientific Club held their first meeting
this term in the Physiological Laboratory at the Museum, under
the presidency of Mr. R. S. Gunther, of Magdalen.

Mr. W. Pullinger, of Balliol, read a paper on volatile platinum.
compounds, and exhibited prepared specimens.

Mr. A. F. S. Kent, of Magdalen, indicated improvements in
the manipulation of photo-micrography whereby the effect of
tremcrs was excluded, and passed through the lantern some very
excellent slides which he had taken from negatives obtained by
his new method.

Mr. G. E. C. Pritchard, of ITertford, exhibited specimens of
Bacteria, and described the method whereby they had been
obtained and prepared for microscopic exhibition,

Dr. Collier read a paper of a very interesting character on the-
physiology of muscular exercise with special reference to training,.
in the course of which he traversed some statements recently
made by Sir Morell Mackenzie, to the effect that fatigue was
due to the cessation of blood flowing to the muscles, Dr.
Collier would rather attribute fatigue to the development of
waste-products in the muscle, formed too rapidly for the blood
to remove them, and quoted experiments carried out on frogs
which seemed to support this view.

CAMBRIDGE.—The Agricultural Education Syndicate, in view
of a grant of £400 a year from the Cambridgeshire County
Council, recommend that a lecturer in agricultural science, who
shall also be director of agricultmial studies, should be appointed
at a stipend of £500. They also propose that a second lecturer
be appointed at a stipend of £3co. These two lecturers would
take between them the subjects of agricultural botany and
agricultural chemistry.

The degree of M.A. konoris causd has been conferred on the
distinguished entomologist Mr. D, Sharp, F.R.S., Curator in
Zoology at the University Museums.

Dr. Sir A, Geikie and Dr. T. G. Bonney have been ap-
pointed adjudicators of the Sedgwick Prize of 1895.

At St. John’s College, on November 2, the following were
elected to the vacant Fellowships : William McFadden Orr,
B.A., Senior Wrangler, 1888 ; Edward Ernest Sikes, B.A.,
First Class (Division 1), Classical Tripos, 1889, Newton Student
in Archaology ; Percival [Horton-Smith, B.A., First Class
Natural Sciences Tripos, 188990 (distinguished in physiology),
late Hutchinson Student in Physiology.

SOCIETIES AND ACADEMIES.

PARIs.

Academy of Sciences, October 26.—M. Duchartre in the
chair,—On the theory of Hertz-oscillations, by M. H, Poincaré,
—On a new mineral—boleite, by MM. Mallard and E. Cumenge.
The new mineral occurs with copper in volcanic tuff and con-
glomerate found near Santa Rosalia, Lower California. It
crystallizes in the cubic system, and its composition is repre-
sented by the expression PbCly + CuO.H,O + {AgClL  Its
density is a little greater than that of calcite ; cleavage easy
parallel to the faces of cube, much less easy parallel to faces of
octahedrons. Approximate index of refraction, 2'07.—Vaso-
motor action of bacteria, by M. Ch. Bouchard.—Contribution
to the botanical history of the truffle (fourth note) : Aama of
Bagdad (7erfesia Hafisi and Terfesia metaxasi) and of Smyrna
(Zerfesia Leonis), by M. Ad. Chatin,—On a storm observed at
the Canary Islands. This is an extract from a memoir by M,
de la Monneraye.—On the original causes of cyclones, and on
their precursory signs: extract from a memoir by M. Le
Goarant de Tromelin,—On the theory of the voltaic pile, by
M. P. Duhem,—Experimental researches on a category of
capillary phenomena, with an application to the analysis of
alcoholic liquids and others, by M. Emile Gossart.—On bromo-



stannates, by M. Leteur. The author has prepared the fol-
lowing bromostannates, the general method consisting in mixing
concentrated solutions of the two hromides, and evaporating the
mixture in a vacuun or dry air: SnBr,NH,Br, SnBr,NaBr
+ 6H,0, MgBr, . SnBr, + 10H,0.—On a new crystalline
ferric oxychloride, by M. G. Rousseau. Concentrated solu-
tions containing more than 80 per cent. of Fe,Clg, if kept
for some time at a temperature between 160’ and 220° C.,
give rise to crystalline ferric oxychloride, 2Fe,0,. Fe,Cl,. 3H,0.
The author has studied the decomposition of solutions of ferric
chloride at temperatures higher than 220°. Between 225° and
280° anhydrous oxychloride (2Fe,0,. Fe,Cl;) was obtained. At
temperatures: between 300° and 340° a new oxychloride was
formed, having the composition 3Fe, O, Fe,Cl;.—On the estima-
tion of thallium, by M. H. Baubigny.—On the solution of
bismuth chloride in saturated solutions of sodium chloride, and
on the basic salicylate of bismuth, by M. H. Causse.—On a
characteristic difference between the alcoholic radicles substi-
tuted in place of carbon and nitrogen, by M. C. Matignon.
From a thermo-chemical investigation the author finds
that the substitution of an alcoholic radicle for nitrogen
increases the heat of combustion more than the sub-
stitution of the same radicle for carbon,—Action of ben-
zoic acid on essence of turpentine, by MM. G, Bouchardat
and J. Lafont.—On the formation of quaternary iodides
of ammonium by the action of trimethylamine, in concen-
trated aqueous solutions, or the hydriodic ethers of several
primary and one secondary alcohol, by MM. H. and A. Malbot.
—On a new albuminoid substance in the blood serum of man,
by M. C. Chabrié.—The soluble substances of the pyocyanic
bacillus producing fever, by M. A. Charrin,—Experimental
progressive muscular atrophy, by M. Roger.—Some anatomical
characteristics of Zyperoodon rostratus, by M, E. L. Bouvier,—
Apropos the chromatophores of Cephalopods, by M. Raphael
Blanchard.—Physiology of the nerve which enables us to
localize sounds, by M. Pierre Bonnier.—On a method for
%estroying insects injurious to the beetroot and cereals, by M.
ecaux,

DIARY OF SOCIETIES.

LONDON.

THURSDAY, NOVEMBER 5.

LinNeAN Sociery, at 8,—A Theory of Heredity based on Force instead of
Matter : Rev. Prof. Henslow,

Cuemicat Sociery, at 8.—The Disociation of Liquid Nitrogen Peroxide :
. Tudor Cundall.—~The Magnetic Rotation of the Ammonium and
Sodium Salts of Fatty Acids : Dr. Perkin, F.R.S.—The Vapour: Pressures
and Molecular Volumes of Acetic Acid and of Carbon and Tin Tetra-
chlorides : Prof. S. Young.—The Ortho- and Para-nitro Derivatives of
Orthotoluidine: A, G. Green and T. A. Lawson.—Researches on the
Gums of Arabin Group, Partll.: C. O'Sullivan, F.R.S. p

Camera Crusp, at 8.30.—~1he Action of Light and Heat upon the Haloid
Silver Salts: Dr. J. J. Acworth.

FRIDAY, NovEMBER 6.

PuysicAL SocieTy, at 5.—On Corresponding Temperatures, Pressures, and
Volumes : Prof. Sydney Young.

GEOLOGISTS" ASSOCIATION, at 8.~Conversasione.

SATURDAY, NoVEMBER 7.

Essex FieLp Crus, at 7.—Notes concerning the Distribution of Mollusca
in the Thames Estuary: A. J. Jenkins.—Some Remarks upon the
Aquatic Plants and Alga of the Thames Marshes: A. J. Jenkins.—
?néhe OI::currencc of Westleton Beds in part of North-Western Essex:
. French,

SUNDAY, NovEMBER 8
Sunoay Lecruge Sociery, at 4 —The Personal Life of Shakespeare : W.

E. Church,
MONDAY, NOVEMBER 3.
Camera Crun, at 8,30,—~Lenses, I1. : Lyonel Clark,
TUESDAY, NOVEMBER 10,

MINERALOGICAL SOCIETY, at 8,-=Anniversary Meeting,

InsTiTuTION OF CiviL ENGINEERS, at 8.—President’s Address: George
Berkley, —Presentation of Medals, Premiums, and Prizes.

Puorocrarnic SocieTy, at 8.

WEDNESDAY, NOVEMBER 11,

GroLoGicAL Society, at 8,—On Dacrytherium ovinum from the Isle of
Wight and Quercy: R. Lydekker.—~Supplementary Remarks on Glen
Roy : Thos. F. Jamieson.

THURSDAY, NOVEMBER 12,

MATHEMATICAL SocieTy, at 8,—On the Classification of Binodal Quartic
Curves: H. M. Jeffery, F.R.S.—~On Selective and Metallic Reflection :
A. B. Basset, F.R.S.—On a Class of Automorphic Functions : Prof, W,
jurnside.—The Contacts of Systems of Circles : A, Larmor.—~Note on the
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Identity 4 (27 = 1)/(x = 1)=VY*4 pZ2: Prof. G. B. Mathews.—Note on
Finding the G Points of a given Circle with respect to a given Triangle of
Reference : J. Griffiths,

InsTiTuTION OF ELECTRICAL ENGINEERS, at 8.—Description of the
Standard Volt and Ampere Meter used at the Ferry Works, Thames
Ditton : Captain H. R, Sankey (late R.EK.) and F. V. Andersen,

Camera Crun, at 8.30.—~A New Method of Photography by Artificia
Light: E. J. Humphery.

FRIDAY, NOVEMBER 13.

RoOVAL ASTRONOMICAL SOCIETY; at 8,

InsTiTuTIoN OF Civin ENGINERRS, at 7.30.—Description of the Works on
the Barking and Pitsea Extension Railway : Henry E, Stilgoe.—Rail Pile
Bridges in Ceylon: Harry Bucknall.

CaMeRrA Crup, at 8.—~Retouching : Redmond Barrett.

SATURDAY, NOVEMBER 14.

RovaL BOTANIC 30CIETY, at 3.45.

BOOKS, PAMPHLETS, and SERIALS RECEIVED,

Natural Theology : Sir G. G. Stokes (Black).—Elementary Trigonometry 2
. M. Dyer and lgev. R. H. Whitcombe (Bell).— :
Dr, P Carus, 2nd edition (Chicago).—L'Amnleur ¢
Moreau (Paris, Baillitre).—Les Coquilles Marines: A. Locard (Paris, Bail-

lizre).—Colour-Blindness and Colour-Perception: Dr. F. W. Edridge-

Green (]!;aul).—Handleiding tot de Kennis der Flora van Nederlandsch
Indié: Dr L G. Boerlage, Tweede Deel, Eerste Stuk (Leiden, Brill).—Star

Groups :dj. 5. Gore (Lockwood).—Elementary Thermndynamics: J. Parker

(Cambridge University Press).—Report on the Meteorology of India in
188g: J. Eliot (Calcutta).—Copernic et la Découverte du Systéme du
Monde: C. Flammarion (Paris, Marpon and Flammarion). — Moral Teach-

ings of Science: A. B. Buckley (Stanford). —Further Reliques of Constance

Naden : edited by G. M. McCrie (Bickers).—The Wire and the Wave:

J. Munro (R.T.S.).—VYtterligare om Gadolinil-&ordens Molekylarvigt @
A. E. Nordenskiold (Stockholm).—Notes on the Recent Geometry of the

Triangle: J. Griffiths (Simpkin).—Journal of the Royal Microscopical
Society, October (Williams and Norgate).—Illustrations of the Flora of

Japan, vo'. i. Nor. 7. 8, 9 (Tokyo).
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