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THURSDAY, SEPTEMBER 24, 1903.

PLANT PHYSIOLOGY.

A Text-book of Plant Physiology. By George James
Peirce, Ph.D. Pp. iv + 285. (New York: Henry
Holt and Co., 1903.)

THE author’s object is to present ‘‘ the main facts

of plant physiology and the saner hypotheses
regarding them, striving to express safe views rather
than to echo the most recent . . . and everywhere
trying to avoid giving the impression that the science,
or any part of it, has reached ultimate knowledge and
final conclusions.”” The standard adopted is to treat
the subject *“ less exhaustively than Pfeffer’s ¢ Hand-
buch,’ and more fully than Noll’s section of the Bonn
text-book., "’

This, though doubtless ‘an admirable object, is one
not easy to attain, and the result, it must be confessed,
is a book of unequal merit. As an instance of the
author at his best may be mentioned the section (p. 72)
on ** Root-tubercle Plants.” The six pages devoted to
the matter give a clear and readable account which
should suffice for the needs of the moderately elemen-

“tary student, On the other hand, the final section of

the same chapter—that on the ash constituents—is un-

satisfactory. The student gets from it neither a clear
conception of what is meant by the essential con-
stituents of the mineral food-supply nor a knowledge
of the more interesting details. For instance, the
reader is not even directed by references to Schimper’s
work on oxalates in reference to the assimilation of
nitrates. It is possible that the author does not con-
sider this to be one of the ‘‘ saner hypotheses,”” but

in that case it might have been discussed with a

caution,

When the author deals with photosynthesis the re-
sult is better, and there is much to interest the reader.
The chief fault in his presentment of the subject is
that he does not fully face the relation between the
photosynthetic activity of different parts of the spec-
trum and the absorption bands of the chlorophyll
spectrum. This is a fundamental point, and should be
discussed in a treatise such as the present.

Dr. Peirce’s style might here and there be mended.
Take, for instance, the following sentence (p. 43), with
which photosynthesis is introduced :—

“*“The source of carbon for all organisms except the
nitrogen bacteria and plants containing chlorophy]l
or its apparent equivalent physiologically, bacterio-
purpurin, is, directly or indirectly, these colour-contain-
ing plants.”

The chapter (p. 103) on the ‘‘ absorption and move-
ment of water, &c.,”” is not uniformly good. The
student will learn from it if he has the gift of picking
out what is best, but we fear that he will not get to
the root of the matter, This part suffers especially
from the author’s plan of not in general describing
methods of research. It seems to us impossible to
give a clear or interesting view of the problem of water-
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transport without a more direct appeal to experiment.
Thus, in the section on ‘‘ the means of transfer of
nutrient solutions ”’ (pp. 116-124), we miss an account
of the fundamental fact that a cut branch in a glass
of water is a self-regulating mechanism, in which
absorption is practically equal to loss by transpiration.,
It is only at p. 141 that we get the idea briefly stated
without proof.

Chapters v., vi. and vii. are respectively devoted to
growth, irritability, and reproduction. It is doubtless
a difficult matter to give an adequate account of
irritability in such a book as the text-book before us,
but when full allowance has been made for such
difficulty, there remains a good deal to which excep-
tion must be taken. :

We miss a general statement of the widely accepted
view according to which a plant (like an animal) is
guided by certain definite irritabilities strictly com-
parable to the senses of animals.' It seems to us
clear that Dr, Peirce’s views do not harmonise with the
modern conception of irritability. Thus, in speaking
(p. 213) of heliotropic curvatures, he asserts that the
bending of a stem towards the light is the mechanical
result of the increased growth-rate on the shady side
of the stem. He thus ignores the well-known fact
that the growth-rate of apheliotropic organs is also
increased by darkness, a result fatal to his point of
view. It is depressing to find this way of looking at
heliotropism (which we had hoped was dead and
buried) once more to the fore, :

In some matters of fact we cannot agree with the
author’s statements. Thus at p. 214 we read :—

““ So much more does gravity influence the direction
of growth of roots that the influence of light is
scarcely apparent until all parts are uniformly sub-
jected to gravitation by means of the clinostat.”’

The student who has grown mustard seedlings in
a glass of water and exposed them to one-sided
illumination will read the above statement with sur-
prise. Elsewhere the author’s treatment of the action
of light and gravitation is singularly confused, if not
downright wrong. Thus (p. 214) we read that the
direction of growth of leaves is a resultant of two
forces, gravity and light, in illustration of which he
describes leaves assuming a normal light position
while slowly rotated on the clinostat, the whole point
of the experiment being in reality to prove that the
normal light position may be assumed in response to
light alone, and not as a compromise between sensi-
tiveness to light and gravitation.

On the whole, we think the part on irritability
suffers from the attempt to crowd too much into the
available space. The student would gain if less detail
were attempted, and a simpler, broader treatment
adopted.

What we have said of one section may be perhaps
applied to the book as a whole. A reader with a power

‘of selection will be able to make use of it, and he will
‘find much that is not to be obtained frem ordinary

English text-books. F. D,
1 Brief and partial statements occur at pp, 206 and 207.
Y
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THE MINERAL RESOURCES OF THE
FRENCH COLONIES.

Les Produits Coloniaux d'Origine Minérale. By Prof.
Laurent. Pp. viii + 352. (Paris: Bailliere, 1903.)
Price 5 francs.

HIS little work forms one volume of the ** Colonial

Library,” which is a small series of four-shilling |

books dealing with the animal, vegetable, and mineral
products of the French colonies, as well as with the
question of hygiene. It is divided into two chapters;
the first briefly describes the geology of each colony
and enumerates its various mineral products; in the
second, each useful mineral is taken in its turn, and
the sources of supply in each colony are discussed.

The book would have been improved by a summary,
giving at a glance a general idea of the mineral wealth
of the French possessions. This I have endeavoured
to supply so far as official information is available.

Mineral Outtut nf the French Colonies and Frotectorates, 1901.

the mining district, and it is expected that the output
for 1903 will be about 300,000 tons. The phosphatic
beds occur in rocks of Lower Eocene age; the prin-
cipal seam now being worked at Gafsa is 11 ft. 6 ins.
thick, and contains 60 per cent. of tribasic phosphate
of lime.

In spite of being full of valuable information, Prof.
Laurent’s book is unsatisfactory, because he has intro-
duced much matter which is entirely out of place under
the title chosen for the volume. But in his preface
he tells us that the book is a résumé of his lectures to
young men who propose to go to the colonies, and that
he wishes them to know something of the modes of
occurrence and methods of treatment of minerals in
other countries, so that they may be able to take
advantage of the possible resources of new districts.
He consequently enters into details which make parts
of the book into a jumble of geology, mineralogy, pro-
specting, mining, quarrying, dressing, smelting, salt-
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The total value of all the minerals produced by the
French colonies is about 2 millions sterling, of which
Algeria claims more than one-third. The mineral
wealth of this colony is derived mainly from its iron
ore and phosphate of lime; French Guiana is the
largest gold producer; New Caledonia is famous for
its nickel ore; and Tunisia is coming into notice on
account of its phosphatic deposits.

The growing importance of the phosphate industry
of northern Africa is worthy of notice, indeed, this
mineral comes second in order of value in the table,
The author gives some interesting details concerning
the phosphatic beds at Gafsa, from which nearly all
the phosphate of Tunisia is obtained. The mineral
was not discovered at Gafsa until 1885, and the con-
cession for working it was not obtained until 1896.
Since that date the French have constructed a railway
156 miles long, from the port of Sfax to the centre of
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1 Estimated.

making, &c. There is no royal road to learning, and
the attempt to teach in one course of lectures what in
reality requires at least four separate courses should
certainly be discouraged. And there are other grounds
for complaint; the figure of a sulphur-still is very
antiquated, and, if my memory serves me aright, it
appeared in my French lesson books half a century
ago. I doubt very much whether this old form is ever
used now; at all events, it is very different from the
‘“ doppioni " which were employed for treating the
sulphur rock in the Romagna in the early ’seventies.
The picture of the modern kiln does not give the pro-
portions of an ordinary Sicilian ** calcarone.” Other
second-hand figures have been picked up and inserted
here and there with little advantage to the reader.
Nothing could well be worse than the figure of a blast-
furnace, and a student unacquainted with Blake’s
stone-breaker would fail to understand its action by
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reference to the illustration, It is true this is well
lettered, but no explanation is furnished as to what
each letter denotes. Many of the figures prepared
specially for the book from photographs are of little
use,

In a word, the book would have been more accept-
able if the author had confined his attention to the
matters really included in the title, and had supplied
better illustrations.

EXPERIMENTAL SCIENCE FOR BEGINNERS.
Practical Chemistry. By Walter Harris, M.A., Ph.D.

Vol. i. Measurement. Vol. ii. Exercises and Pro-
blems. Vol. iii. Qualitative and Quantitative
Analysis. Pp. x+91; ix+172; vii4+146. (London :

Whittaker and Co., 1903.)
HERE are probably few teachers, who, with half-
a-dozen pupils and plenty of time to devote to
them, would not prefer the oral to the book process of
imparting the elements of experimental science. Yet
when the number in a class is large, and laboratory
work is limited to one or two hours a week—the usual
order of things in schools—the demonstrator must be
relieved by the aid of some form of printed instruc-
tions,

In compiling a book of this kind, the chief difficulty
which presents itself is to know how much to tell
about the processes, and how much to leave to the
pupil’s intelligence and initiative.

Given the budding philosopher and plenty of time,
very little book direction is necessary, and he may
safely be left to worry out details for himself. The
everyday youth is not a philosopher, and if, in addi-
tion, he has only one hour a week in the laboratory,
he must be helped to his results in a very substantial
manner, to enable him not only to absorb a variety
of facts in the time at his disposal, but (and this is
equally important) to avoid the discouraging conse-
quences of repeated experimental failures. These
points have been recognised in the three little volumes
which together make up Dr. Harris’s ** Practical
Chemistry.”” Vol. i. deals really with elementary
physics, and contains exercises in measurement of
length and volume, mass and density. Vol. ii. con-
tains easy qualitative and quantitative experiments in
chemistry. The third volume contains the elements
of qualitative and quantitative analysis, in reference
to which the author laconically remarks that ** for
those who do not require this section for examination
purposes, it should be omitted.” The experiments in
the first two volumes are numerous, simple, and sug-
gestive, and well adapted for a school laboratory, and
there are many things which will be found of value
to the teacher as well as to the student.

One feels compelled to differ from the author on the
subject of illustrations. The author says : *“ The omis-
sion of all illustrations of apparatus is a new de-
parture.” Is it a good one? We must remember
that the beginner does not recognise by name even
“ the permanent apparatus commonly seen in labora-
tories,”” and although it is very desirable that ‘‘ the
student should be encouraged to devise his own ap-
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‘amylodextrin.,

paratus,’ it is a process which is certain to result in
failure and loss of time. Those who have attempted
with all the knowledge of laboratory resources to
reduce an apparatus to a simple form, will recognise
how troublesome the process is. Moreover, the author
gives no directions for working glass; which, one
would suppose, would be the first step in fitting up
glass apparatus.

May one further suggestion be offered? Experi-
ment 1, in section ii., on homogeneous and hetero-
geneous substances, is not a single experiment at all,
but a very condensed account of the separation of
solids and liquids, in which filtration, sublimation,
levigation, and fractional distillation are discussed in
turn. This and some other chapters would be im-
proved by dividing them up and by giving, in addi-
tion to general principles, a description of specific
instances, from which the teacher might make his
own selection.

There is no doubt that these volumes will form a
useful addition to the modern literature on science
teaching. Js B Gy

OUR BOOK SHELF.

Untersuchungen idiber Amylose und Amyloseartige
Korper. y O. Biitschli, (Heidelberg: Carl
Winter, 1903.)

Tuis pamphlet of about 100 pages is a reprint from

the Proceedings of the Heidelberg Association for

Natural History and Medicine (vol. vii. part iii.),

which is one of the best known of the German scien-

tific societies. It illustrates a tendency, not infre-

quently seen in Germany, to utilise the pages of a

journal for the issue of what is practically a book.

The author, Prof. Biitschli, is well known to students

of biology for his work on protoplasm, and distant as

the subject of starch may at first appear from zoo-
logical studies, the present research is a direct outcome
of the former. The microscopic investigation of
various colloids occurring in nature which led Biitschli
to his well-known hypothesis of the foam-like structure
of protoplasm caused him later to direct his attention
to the formation of starch grains, cellulose membranes
and the like.in the vegetable world. Some years ago
he published his view that starch grains are of the
nature of sphaero-crystals. From this he passed on
to attempt to prepare starch grains artificially from
starch solutions, and he was rewarded by the dis-
covery that, under certain conditions, especially on
evaporating a solution containing also 5 per cent, of
gelatin, particles differing but slightly from natural
starch grains are deposited. These results were
criticised by Arthur Meyer, who expressed the opinion
that these particles consisted not of starch, but of

The present pamphlet is a reply to

these criticisms, and on the ground of various chemical

reactions the conclusion is finally reached that Meyer
was wrong, and the author right in his original con-

tention. i
This is the gist of the monograph, and ‘its length

is due to the fact that it became necessary for the

author to make a chemical investigation of various
starches, dextrins, and allied carbohydrates in order
to justify his main conclusions.

rom the purelg chemical standpoint very little real
progress is contributed to our knowledge of the carbo-
hydrates. The sugars, thanks to Fischer and others,
we now know something about, but concerning the
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molecular, size and constitution of the heavy carbo-
hydrates, like starch and glycogen, and the family of
dextrins intermediate between these and the sugars,
we have at present little more than guesses to go upon.
To give, as the present author does, long lists of re-
actions with iodine and other reagents, and on the
strength of differences in these to describe as separate
substances amylose, amylosan, amylodextrin, and
other forms of dextrin, and to add to the list amylo-
porphyrin and amylorubin, does not' really advance
matters much. Biitschli apologises at the start for his
lack of chemical knowledge, and in the end admits
that several of his preparations are mere mixtures;
we therefore fear that, from the chemists, his work
will meet with buf scant courtesy. He has neverthe-
less succeeded in producing a very readable little
brochure, and if his main contention is accepted, his
labours will not have been useless.

Lessons on Country Life. By H. B. M. Buchanan
and R. R. C. Gregory. Pp. xi+330. (London:
Macmillan and Co., Ltd., 1903.)  Price 3s. 6d.

‘ONE of the authors of the above book, Mr. H. B. M.
Buchanan, produced a little time ago two small
“ Country Readers,” most excellent books for the
«children of a rural elementary school, in which our
common domestic animals were discussed from a full
knowledge in an easy, pleasant style. We are sorry
we cannot give the same praise to the ‘* Lessons ™
before us; the educational value of the former book
has disappeared, and the authors have allowed a
craving for completeness to swamp their judgment,
so that the result is a miniature and scrappy encyclo-
padia instead of a book.

Country life is a vast subject, so vast that no child
can learn during his school life even a fraction of
the information it may be desirable he should possess
in his after life; the teacher, then, must abandon the
attempt to impart information, but devote his energies
to. instilling into his pupils the right way of looking
at things, the mcthog which they can employ them-
selves when going about the world. The method
consists in a training in observation and experiment.
Here instead we have first a sort of abbreviated text-
book on live stock, hints on breeding and feeding,
twelve breeds of cattle described at lengths varying
from a'page down to two lines, horses, sheep and pigs
to correspond, analyses of milk, rules for making
butter and cheddar cheese; with such a programme
what chance is there of observation or experiment for
school children ?

The latter portion of the book deals with common
birds and mammals in a much better spirit; strike out
the unnecessary Latin names for orders, families and
species, and it forms a fair reading book. The last
section, on insects, is again spoiled by a wholly un-
necessary passion for classification ; classification is
only grammar, and the parts of rvrre are just as

ood in this way as * Coleoptera, Euplexoptera,

rthoptera, Thysanoptera, &c.”” We know by sad ex-

erience how easy the schoolmaster finds it to write
‘these things on the blackboard and make his class copy
them with due attention to neatness and spelling;
observation and experiment require both labour and
thought. We grieve to speak unkindly of Mr.
Buchanan, who has done such excellent work before;
there are good things in the book, e.g. the section on

oultry and the illustrations, but, like the curate’s egg,
it is only good ‘“in parts.”” If the new teaching on
country life is to succeed in our schools, it will be in
virtue of the spirit, and not of the information which
the teacher imparts to his pupil, and we consider that
tthis book fatally misses the spirit.
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LETTERS TO THE EDITOR.

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

Radio-activity and the Age of the Sun,

In the Appendix E of Thomson and Tait’s *‘ Natural
Philosophy,” Lord Kelvin has computed the energy lost in
the concentration of the sun from a condition of infinite
dispersion, and argues thence that it seems ‘‘ on the whole
probable that the sun has not illuminated the earth for
100,000,000 years, and almost certain that he has not done
so for 500,000,000 years. As for the future, we may say,
with equal certainty, that inhabitants of the earth cannot
continue to enjoy the light and heat essential to their life
for many million years longer, unless sources now unknown
to us are prepared in the great storehouse of creation.”

The object of the present note is to point out that we
have recently learnt the existence of another source of
energy, and that the amount of energy available is so great
as to render it impossible to say how long the sun's heat
has already existed, or how long it will last in the future.

The lost energy of concentration of the sun, supposed to
be a homogeneous sphere of mass M and radius a, is
§$uM?/a, where u is the constant of gravitation. On in-
troducing numerical values for the symbols in this formula
I find the lost energy to be 2.7x 10" M calories, where M
is expressed in grammes. If we adopt Langley’s value of
the solar constant this heat suffices to give a supply for 12
million years. Lord Kelvin used Pouillet’s value for that
constant, but if he had been able to use Langley's his 100
million would have been reduced to 60 million. The dis-
crepancy between my result of 12 million and his of 60
million is explained by a conjectural augmentation of the
lost energy to allow for the concentration of the solar mass
towards its central parts. 1 should have thought the
augmentation somewhat too liberal, but for the present
argument it is immaterial whether it is so or not.

Now Prof. Rutherford has recently shown that a gramme
of radium is capable of giving forth 10° calories. If, then,
the sun were made of such a radio-active material it would
be capable of emitting 10 M calories without reference to
gravitation. This energy is nearly forty times as much as
the gravitational lost energy of the homogeneous sun, and
eight times as much as Lord Kelvin's conjecturally con-
centrated sun.

Knowing, as we now do, that an atom of matter is
capable of containing an enormous store of energy in
itself, I think we have no right to assume that the sun
is incapable of liberating atomic energy to a degree at
least comparable with that which it would do if made of
radium,  Accordingly, I see no reason for doubting the
possibility of augmenting the estimate of solar heat as
derived from the theory of gravitation by some such factor
as ten or twenty.

In an address to Section A of the British Association in
1886 1 discussed the various estimates which have been
made of geological time, and 1 said, ** Although specula-
tions as to the future course of science are usually of little
avail, yet it seems as likely that meteorology and geolo
will pass the word of command to cosmical physics as the
converse.’” I think the recent extraordinary discoveries
show that this forecast was reasonable.

It is probable that the bearing of radio-activit
cosmical time-scale has occurred to others, but
happen to have seen any such statement.

Cambridge, September 20.

on the
do not

G. H. Darwin.

The Principle of Radium.

WouLp some of your readers inform me whether the case
of the radium phenomena is quite unique? When a small
magnet in my drawer has been ready to act on a compass
at any time during the last twenty years, and has not

'

»
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altered its appearanceé in any appreciable way, I ask whence
comes the continuous magnetic supply ?

Again, when a lady has had for a great many years a
cedar work-box which has never failed in its characteristic
odour, it is a natural question to ask, whence comes the
smell? The statement in books, both of physics and physi-
ologv, is that something material is given off from the
wood which alights on the olfactory membrane of the nose.
This is purely gratuitous, as the statement is without a
shadow of proof, the box being to all appearances in no
way diminished in size or otherwise altered. If the hypo-
thesis, for it is nothing more, fails, how does the case differ
in principle from that of radium? Si WL

Normally Unequal Growth as a Possible Cause of
Death,

I save found from a good many years' experience that
it is frequently difficult to assign any definite cause of death
to the lower Vertebrata which die in the Zoological Society's
Gardens from time to time. The examination of a large
example of the Japanese salamander (Megalobatrachus
japonicus), which lived for a good many (nineteen) years
here, and measured some three feet in length, has suggested
to me a rather curious and truly ** natural " cause of death
—if my inferences be correct. The animal showed no
obvious signs of disease in any organ. Judging from its
length it must have been old, for a specimen three feet
long is asserted to have been at least fifty-two years old
(vide Gadow, Cambridge Natural History, '* Amphibia and
Reptiles,” p. 99). Comparing . this specimen with one
some twenty inches in length 1 found that the size of the
heart, as of the other organs, was, as might be expected,
actually larger, but that all the subdivisions of the heart
were of the same proportions in. the two animals. But in
the course of a dissection of the heart it was plain that the
two series of valves, which lie respectively at the anterior
‘and at the posterior end of the pylangium, were so small,
relatively speaking, that, when forced backwards by the
pressure of blood in the entire conus arteriosus, they would
not meet in the middle line. On the other hand, in the
smaller salamander the three valves in question were in the
first place situated closer together than in the large animal,
being nearly in actual contact, and in the second place
their size was so great in relation to the diameter of the
pylangium that they would—or, 1 should rather say, could
~meet after the systole of the ventricle. The fact is that
these valves do not appear to grow pari passu with the
general increase in size of the heart
arteriosus, My own observations as to the small size of
the valves in the large example are quite in accord with
those of Hyrtl (Cryptobranchus japonicus,
1865), who dissected an animal two and a half feet in

length, and figures the valves, incorrectly as I believe in |
some particulars, but correctly in representing them to be,
It might be suggested, therefore,

of small relative size.
that the imperfection of the circulatory mechanism neces-
sarily caused by the condition of the valves would lead to
serious disturbances, and perhaps to death. If so the
animal has a term put to its life by the mere fact that,
while the heart grows with the increase in bodily size, the
semilunar valves of the conus arteriosus do not.
Frank E. BEDDARD.
Zoological Society’s Gardens, London, N.W.

Can Carrier-pigeons Cross the Atlantic?

Courp any of your readers give me an answer to this
query? It is stated in the London Standard (April 20,
circd) that this feat was accomplished in 1886, when three
6ut of nine American carrier-pigeons set free in London
returned to their home-huts. 1 have hitherto been un-
successful in getting the authority for this particular ex-
periment. From the points of view of bird migration and
of seed dispersal, it is a query of considerable importance.

H. B. Gurry,

21 Henleaze Gardens, Westbury, Bristol, September 21.
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and the conus'

Vindobonae, |

A TECHNICAL SCHOOL FOR THE HIGH-
LANDS OF SCOTLAND.

TH E difficult problem of catering for the educational

needs of remote and isolated rural districts has
been dealt with practically in this country by such
enlightened benefactors as the Countess of Warwick
in her school at Bigods, near Dunmow, in Essex,
which has been carrying on its useful work for some
five years, and which is now about to be made still
more strictly into a school of agriculture, so as to bring
it into harmony with the requirements of the district
and of the counties which it serves. Lady Warwick’s
sister, the Duchess of Sutherland, has faced the still
more difficult problem of providing a technical school
for the Highlands of Scotland, and a preliminary
account of the first scheme was given in these columns
at the time of its inception (NATURE, vol. Ixv. p. 1006,
December 5, 1901). The work thus set going by Her
Grace was formally inaugurated on September 8 by
Lord Balfour of Burleigh, Secretary for Scotland, at a
public ceremony held for the purpose of laying the
memorial stone.  The building, the design of which is
by Mr. Dick Peddie, of Edinburgh, is already several
feet above its foundations, and is situated on the pic-
turesque slope of a hill overlooking the little town of
Golspie, on the shore of Dornoch Firth, and within two
miles of the beautiful grounds of Dunrobin Castle, the
Scottish home of the Sutherlands. The main features
of the educational scheme, as set forth in the state-
ment published in our first notice, have been adhered
to, but the details of a curriculum suitable for require-
ments of such a very diverse nature as have to be met
in this remote Highland district can only be worked
out by actual experience—it will be a case, as Lord
Balfour said at the meeting, of solvitur ambulando.
How diverse these conditions are will be realised when
it is pointed out that the industries which have to be
catered for are agriculture, almost entirely of the
** crofting *' type, textiles and dyeing, small mechanical
trades and handicrafts, and fishing.

Thé ceremony on September 8, rendered picturesque
by the surroundings and by the great gathering of
some 2000 people from the neighbourhood and from all
the towns and villages served by the Highland Rail-
way from Inverness northwards, was opened by the
singing of the Hundredth Psalm, and by a prayer for
the success of the undertaking by Archdeacon Sinclair.
The gathering was in itself a memorable one, the Duke
of Sutherland, who presided, being supported by the
Duchess and their family, by the Duke and Duchess
of Portland, Mr. Andrew Carnegie and his partner
Mr. Henry Phipps, Mr. R. B, Haldane, K.C., M.P.,
Prof. Meidola, by representatives of nearly: all the
leading Scottish families, by Members of Parliament,
Provosts and Sheriffs, the Principals of the Scotch
universities, the chairman of the governors of the
Glasgow and West of Scotland Technical College, the
conveners of the county councils, and by educationists
of every class, including professors and inspectors of
schools. Mr. James Macdonald, W.S. of Edinburgh,
the hon. secretary of the school committee, had made
himself responsible for the organisation of the meet-
ing, which was in every way successful. After the
laying of the stone, Lord Balfour said in the course
of his speech :— :

‘“ This is to be a school for Sutherland and these
other counties (Caithness, Ross and Cromarty). It is
not only to be accessible to Sutherland and these other
counties, as any other school might be, but it is a
school expressly designed for the needs and wants of
the district in which we are met. Its curriculum will
be based on a careful study of the condition of things
as they now exist, and will have, as the promoters
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clearly indicate, a direct reference to the special wants
and wishes of those in the district around it. I think
I am not wrong in claiming for this departure on the
part of its promoters that it is to be a new fact in the
educational history of our country . . . this school is
not merely a copy—still less is it intended to be a rival
of other educational agencies and institutions, whether
they be of an elementary or of a higher or secondary
type . . . it is an intelligent effort and a new attempt
to solve a difficult problem, and one which never was
more difficult than it is to-day, as to whether you can,
in regard to any given population, living under certain
given conditions, which perhaps cannot in the district
be much altered, give education and ameliorate for
them those conditions, and if so, what kind of educa-
tion will best do it . . . in this matter the promoters
have set themselyes not to consider codes or grants or
examination successes, "

In view of the fact that the Sutherland Technical
School is entirely due to private enterprise, and is
therefore in the same position as regards support from
public sources as Lady Warwick’s school in Essex, it
will be of importance to those interested in this phase
of recent educational development to give another
extract from Lord Balfour's speech :—

* This school is an experiment, a highly desirable
and promising experiment, but not one on which any
local authority could itself venture. Nor could the
Education Department do it, much as we approve of
the proposal. It is work for private initiative, for
private enterprise, and for individual enthusiasm.
May I just say in passing that if we remodel our
educational system, as I for one sincerely hope we
shall do, that we bring it up to date, and that we make
it more complete than it is at present, let us leave some
place for free individual action. Boards, committees
and departments are all very well in their way, but
they are apt to be regulative rather than initiative,
critical rather than constructive. Many advances in
education must start outside the established system.
Do not let us keep private institutions out of that
system. Widen your local powers if you like. Let
them take advantage of and help those institutions
outside their own system which are well managed. In
the present instance, as I understand, the local
‘authority—the technical committee of the county—has
promised a considerable measure of support, and
under the freer conditions of State recognition that
have obtained in recent years, we do not anticipate
there will be any difficulty in our helping them. hat
the exact measure of that support may be, and on what
conditions it is given, it is difficult to say until the
plan of the school work becomes more defined; but 1
can give you this assurance with every intention of
secing it carried out, that the progress of the school
will be watched with interest and sympathy by the
officials of my department, and that as large a measure
of support will be accorded it as the conditions laid
down by Parliament for supporting education will
allow.”

In moving a vote of thanks to Lord Balfour, the
Duchess of Sutherland, in the course of an admirable
speech, made some remarks so thoroughly in harmony
with the views of the advocates of the newer education
that they may appropriately be transferred to these
columns :—

“ It has been suggested that in Scotland the old
system of what is called classical education is sufficient
to meet all requirements; that the secondary depart-
ments of the primary schools are fairly equipped, and
that if a boy wishes to pursue so-called technical studies
he might be awarded a sum of money to enable him
to go into large cities and there pursue them. It has
even been suggested that essentially a rural agri-
cultural school must in its aims be opposed to mental
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culture. Such ideas are fallacies. I am afraid that the
studies of the immortal wonders of the classics and of
what are so strangely called the deal languages have
too often proved a dead study to the student. A mere
mechanical acquisition of knowledge leads us nowhere.
How would Aristophanes, author of the * Birds '’ and
the ** Clouds,” how would Hesiod, the poet of the
husbandman, how would Theocritus and Virgil,
singers of pastoral delights, turn in their graves if
they could know that only their dog-eared books spoke
their music to our children, and that the chords from
which that music sprang were unassayed, unloved,
even unnoticed by the scholars of to-day. Not, in-
dced, that the children will not notice, and that they
cannot love, but the present time education has, until
verv recently, driven them away from the region of
growth to the region of the cut and dried. They live
in this inspiring country at an age when the swelling
of the grain on the hillside, the habits of the birds,
the marvellous nature of a handful of earth, might
rouse a passionate interest and quicken every faculty
of observation. In a school such as this we would
draw culture from its source until the youth, who for
himself has seen and understood, should turn away
from the intoxication of his own experiments to the
books of those who long ago saw and understood,
and there find a background for his own ideas and an
echo to his conclusions. I deny . . . that there is any
divorce between these imaginations and the practical
conditions of to-day. . . . This is a scientific age; that
is why we need the scientific schools. Every hour
fresh marvels of the mysterious nature which sur-
rounds us are being by science revealed.”

The Duke of Portland, in seconding the vote of
thanks, dwelt forcibly upon the point that the new
school would not in any way compete with or overlap
the work of existing institutions. A vote of thanks to
the donors of the building fund, the Duke of Suther-
land and Mr. Andrew Carnegie, was proposed by Mr.
R. B. Haldane, M.P., and seconded by Sheriff Guthrie,
who in the course of his speech pointed out the
immense amount of harm that had been done to the
cause of education in this country by certain classes
of writers and speakers whose sole function had been
to act the part of destructive critics without making
any constructive contributions of any kind. Mr.
Carnegie replied on behalf of the donors.

The school thus launched is intended to accommo-
date forty residential pupils and a limited number of
day J)upi s from the immediate neighbourhood.  The
building will contain fifty-six rooms, of which fourteen
are to gc used as class-rooms, laboratories, and work-
shops. The cost of erection and equipment is estim-
ated at 16,000l., of which S8oool, have been contributed
by thé Duke of Sutherland and 8oool. by Mr. Carnegie.
The Duke of Portland and many others interested in
the district have also given substantial aid.  Forty
bursaries of 3ol. each have been given by the Duchess
of Sutherland, Mrs. Carnegie, and many other
generous friends of the movement. The site of the
school has been given by the Duke of Sutherland.
The educational experiment which the enlightened zeal
of the Duchess of Sutherland has now set going in
the extreme north merits the warmest sympathy of our
readers and of all who have the cause of scientific
education at heart. The undertaking is unquestion-
ably a bold one, and if, as Lord Balfour intimates, it
is to be left solely to private enterprise in this country
to initiate this kind of work, it is a matter of con-
gratulation that we have among us such enthusiasts
as the noble sisters whose names will always be associ-
ated with the cause of scientific education in rural
districts. The school at Golspie will be unique of its
kind in the north of Scotland. - The Highlander by
temperament and the surroundings of his birth, by
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the excellence of his primary education and by the
natural zeal which he possesses for the acquisition of
knowledge is certain to rise to the opportunity now to
be placed in his way. It is unnecessary to institute
comparisons, but it may be safely said that this High-
land school will have raw material to deal with of
which many an English rural district might well be
envious.

RESIN-TAPPING.
RUDE resin is almost always obtained from pines
of various species, e.g. Pinus Pinaster or P.
maritima in Europe, P. palustris, P, Taeda and P.
australis in America, and P, Inn‘qi(ulia, P. excelsa, &c.,
in India. It may also be obtained from other Conifers

F16. 1.—Cup and Gutters used in collecting Crude Turpentine.

{spruce, larch, &c.), and even from some Dicotyledons.
The universal practice is to cut through the cortex
and to allow the crude viscous liquid oleo-resin to
drip into some form of receptacle, e.g. a hole in the
sandy soil, or an excavated ** box " in the foot of the
bole, or a metal or earthenware *“ pot’ hung on to
the tree.

From the crude resin thus obtained, numerous other
products are derived by means of distillation, &ec.
Among these spirits or oil of turpentine, colophany
(rosin), pitch and tar are the most important, and the
quantities of these substances required annually for
naval purposes, for making varnishes, sealing-wax,
&ec., are so great that the resin industry is a large and
lucrative one.

There are certain limits to the working of a pine-
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tree as a resin-factory which increase the expense of
production so considerably that it has long {)cen the
practice in America recklessly to abandon a tract
worked for resin and push forward into newer regions.
These limits of production depend especially on the
fact that cutting large holes in the basal parts of the
bole of a tree is bound to result in disaster sooner or
later; and since the American plan systematically
pursued has been that of ** boxing "—i.e. cutting large
holes in the wood below, into which the resin from
the cut and scarified cortex should slowly drain—the
inevitable result has been the wholesale destruction
of the trees by means of rot-fungi, wind throwing,
ground fires, &c.

This state of affairs has naturally driven the authori-
ties to seek for some better methods of extracting the
resin, and in a recent publication * Dr., Hertz brings
forward the results of a very complete set of experi-
ments designed to compare the yield and value of the
resin obtained by the old ** boxing ’’ method, and that
obtained by a modification of the European systems.

The latter consists in allowing the resin from the
periodically scarified cortex and young wood to drain
down into two slanting spouts of thin tin, which direct
it into a pot hung properly beneath. The advantages
claimed for the improved system are, a longer life of
the tapped tree, a greater yield of resin all the time,
less waste in catching the resin, diminished evapor-
ation of volatile products, and less dirt and dis-
coloration as the liquid flows over the face exposed,
as well as other and minor points.

These matters, expressed in terms of money value,
are given in a series of tables, from which the follow-
ing 1s one extract only :—

Half crop. ! Ed'lt[')m ’Z:‘::e Total. Excess.
Second year. | Dollars. | Dollars. ; Dollars. | Dollars.
CONs: ciriiiassaagerin 260.34 | 49.25 | 315.59 | 144.13
BOXEE s 5 ctiessivesan 104.51 | 66.95 | 171.46 —
27.44 | 108.71 | 132.65
26.57 | 66.06 —
Fourth year, ‘ | |
CUPS oviavidrta s AeTvass 167.33 | 29.23 | 196.56 132.56
BOXeS iy, s & ensisanssanfig 30,00 112701 ‘ 60.00 —

The bulletin is admirably written, and affords an
excellent example of what may be done by a properly
trained expert in learning the methods of an old in-
dustry practised in another country, improving and
adapting them to the wants of his own locality, and,
above all, in demonstrating his points so convincingly
by means of experiments that the most prejudiced of
His workmen becomes reconciled to the innovations.

The illustrations, of which we select one, are well
chosen, sufficient, and admirably executed.

THE SOUTHPORT MEETING OF THE BRITISH
ASSOCIATION.

TIH’, Southport meeting of the British Association

was concluded as we went to press last week.

At the meeting of the General Committee on Wednes-

day, September 16, the resolutions sent forward by

the Committee of Recommendations, and printed in

last week’s Narure, were adopted. In addition, the
two following resolutions were carried :—

(1) That the systematic investigation of the upper

currents of the atmosphere by means of kites or

1 “A New Method of Turpentine Orcharding,” by Dr. C. H. Hertz.
U.S. Department of Agriculture, Bull, xl., 1903. 9
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balloons is of great importance in meteorology, and
that the Council should take such steps as they might
think fit to urge upon the Treasury the importance
of providing the Meteorological Council with the funds
necessary for the purpose. (2) That the Sectional
Committees be continued in existence until the ap-
pointment of the Sectional Committees for the succeed-
ing year, on being summoned by the president of the
committee or by the Council, and that they be author-
ised to bring to the notice of the Council in the
interval between the annual meetings any matter
which might be desired in the interest of the several
sections.

At the concluding meeting, held on the same day,
resolutions were proposed and unanimously carried
conveying thanks to the Mayor and Corporation,
Local” Committee, and other bodies who had helped
to make the meeting a success by their personal
services and generous hospitality, - Appreciation of
the handsome way in which the visitors were treated
was also expressed at a dinner which the Mayor of
Southport, Mr. T. T. L. Scarisbrick, gave on Wednes-
day evening, when a distinguished company was
entertained by him at Greaves Hall, Banks, to meet
Sir Norman Lockyer and Prof. E, Mascart, president
of the International Meteorological Committee.

SECTION ‘ E.
GEOGRAPHY,

OPENING ADDRESS BY CaptaIN ETTRICK W. CREAK, C.B.,
R.N., F.R.S., PRESIDENT OF THE SECTION.

OF the six distinguished naval officers who have previously
presided over this Section, four were Arctic explorers ; and
therefore, possessing personal experience in Arctic regions,
they naturally gave prominence to the deeply interesting sub-
ject of the past and future of Arctic discovery in their
addresses, whilst not forgetting other matters relating to the
geography of the sea. The remaining officers, from their
immediate connection with all that relates to the physical
condition of the ocean, in its widest sense, coupled with the

reat importance of giving the fruits of their knowledge to
the world, took that subject as their principal theme.

Viluable as are contributions to our knowledge of the
physics of the océan to the world in general, and especially
to the mariner and water-borne landsman, I propose to take
a different course, and bring to your notice the subject of
Terrestrial Magnetism in its relation to Geography. In
doing so, I shall endeavour to show that much may be done
by the traveller on land and the seaman at sea in helping to
fathom the mysteries connected with the behaviour of the
freely suspended magnetic needle, as it is carried about over
that great ‘magnet, the Earth, by observations in different
regions, and even in limited areas.

I would, however, pause a moment to call attention to the
presence of several distinguished meteorologists at this meet-
ing, who will surely attract many to the consideration of
matters connected with the important science of meteorology,
which already occupies considerable attention from travellers.
I feel sure, therefore, that geographers will be glad to accord
a hearty welcome to the members of the International
Meteorological Congress now assembled in this town, and
especially to the foreign visitors who honour us by their
presence.

Someone may ask, What has Terrestrial Magnetism to do
with Geography? i reply, excellent lectures on that sub-
ject of growing importance have been given under the
direct auspices of the Royal Geographical Society; one in
1878 by the late Captain Sir Frederick Evans, and another in
1897 by Sir Arthur Riicker. And I would here quote the
opinion of Dr. Mill when defining geography, in my sup-
port : ** Geography is the science which deals with the forms
of the Earth's crust, and with the influence which these
forms exercise on the distribution of other phenomena,”’

We know now that the normal distribution of the Earth's
magnetism for any epoch is in many localities seriously
affected accordingly as the natire of the country surveyed be
mountainous, or generally a plain, in the form of islands (or
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mountains standing out of the sea), and from land under the
sea.. There is also reason to suspect that the magnetism of
that portion of the earth covered by the oceans differs in in-
tensity from that of the dry land we inhabit. A connection
between the disturbances of the earth’s crust in earthquakes
and disturbances of the magnetic needle also seems to exist,
although the evidence on this point is not conclusive.

Magnetic Surveys.

Previously to the year 1880 there were two periods of ex-
ceptional activity on the part of contributors to our know-
ledge of the earth’s magnetism, during which the scientific
sailor in his ship on the trackless ocean combined with his
brethren on land in making a magnetic survey of the globe.

The first period was that of 1843-49, during which not
only were fixed observatories established at Toronto, St.
Helena, Capetown, and FHobart for hourly observations of the
movements of the magnetic needle, but, to use Sabine's
words, ** that great national undertaking, the Magnetic Sur-
vey of the South Polar Regions of the Globe,’’ the forerunner
of our present Antarctic Expedition, was accomplished by
Ross and his companions almost entirely at sea.

This Antarctic survey was carried out during the years
1840-45, and the results given to the world as soon as pos-
sible by Sabine. The results afterwards formed a valuable
contribution when constructing his maps of equal lines of
Magnetic Declination, Inclination, and Intensity for the
whole world, a great work for the completion of which
Sabine employed every available observation made up to the
year 1870, whether on land or at sea.

Readers of these contributions cannot fail to be struck with
the great number of observations made by such travellers
as Hansteen and Due, Erman and Wrangel, extending from
Western Europe to far into Siberia.

The second period was that of 1870-80, during which not
only was there much activity amongst observers on land, but
that expedition so fruitful to science, the voyage of H.M.S.
Challenger, took place. During the years 1872-76 we find
the sailor in the Challenger doing most valuable work in
carrying out a magnetic survey of certain portions of the
great oceans, valuable not only for needful uses in making
charts for the seaman, but also as a contribution to mag-
netic science.

Prior to this expedition very little was known from observ-
ation of the distribution of Terrestrial Magnetism in the
central regions of the North and South Pacific Oceans,
and Sabine’s charts are consequently defective there.

Combining the Challenger magnetical results with those
of all available observations made by others of H.M. ships,
and by colonial and foreign Governments, I was enabled to
compile the charts of the magnetic elements for the epoch
1880, which were published in the report of the scientific
results of H.M.S. Challenger. 1 will venture to say that
these charts give a fairly accurate representation of the
normal distribution of the earth’s magnetism between
parallels of 70° N. and 40° S. Beyond these limits, either
northward or southward, there is a degree of uncertainty
about, the value of the lines of equal value, especially in the
Southern regions, an uncertainty which we have reason to
hope will be dissipated when we know the full results ob-
tained by Captain Scott and the gallant band he commands,
for as yet we have to be content with some eddies of the full
tide of his success.

Until the Discovery was built, the Challenger was the last
vessel specially selected with the view of obtaining magnetic
observations at sea, so that for several years past results
obtained on land have been our mainstay, Thus, elaborate
magnetic surveys with fruitful results have been carried out
in recent years in the British Isles by Riicker and Thorpe.
France, Germany, Holland, and some smaller districts in
Europe have also been carefully surveyed, and British India
partially so, by Messrs. Schlagintweit in 1857-58. The
latter country is being again magnetically surveyed under
the auspices of the Indian Government.

On the American continent the Coast and Geodetic survey
of the vast territories comprised in the United States, which
has been so many years in progress, has been accompanied
by an extended magnetic survey during the last fifty-two
years, which is now under the able direction of Dr, L. A.
Bauer. Resulting from  this some excellent charts of the
magnetic declination in the United States have been pub-
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lished from time to time; and the last, for the epoch 1902,
is based upon Booo observations.

There are other contributions to terrestrial magnetism for
positions on various coasts from the surveying service of the
Royal Navy, and our ships of war are constantly assisting

~with their quota to the magnetic declination, or variation,
as sailors prefer to call it; and wisely so, I trow, for have
they not the declination of the sun and other heavenly bodies
constantly in use in the computation of their ship’s position?

This work of the Royal Navy and the Indian Marine is one
of great importance, both in the interests of practical navi-
gation and of science; for besides the equipment of instru-
ments for absolute determinations of the declination, dip,
and horizontal force supplied to certain of our surveying-
ships, every seagoing vessel in the service carries a landing
compass, specially tested, by means of which the declination
can be observed with considerable accuracy on land.

Although observers of many other objects may still speak
of their ** heritage the sea '’ as a mine of wealth waiting for
them to explore, unfortunately for magnetic observations we
can no longer say ** the hollow oak our palace is,"" for wood
has been everywhere replaced by iron or steel in our ships,
to the destruction of accurate observations of dip and force
on board of them. Experience, however, has shown that
very useful results, as regards the declination, can be ob-
tained every time a ship is ** swung,’’ either for that purpose
alone, or in the ordinary course of ascertaining the errors of
the compass due to the iron or steel of the ship.

As an example of this method, the cruise of the training
squadron to Spitsbergen and Norway in 1895 may be cited,
when several most useful observations were made at sea in
regions but seldom visited. Again, only this year a
squadron of our ships, cruising together near Madagascar,
separated to a distance of a mile apart and ' swung '’ to
ascertain the declination.

1 would here note that all the magnetic observations made
by the officers of H.M. ships during the years 189o-1900 have
been published in a convenient form by the Hydrographic
Department of the Admiralty.

The fact remains, however, that a great portion of the
world, other than the coasts, continues unknown to the
searching action of the magnetic needle, whilst the two-
thirds of the globe covered by water is still worse off.
Amongst other regions I would specify Africa, which, apart
from the coasts, Cape Colony, and the Nile valley to lat.
51° N., is absolutely a new field for the observer.

Moreover, the elaborate surveys I have mentioned show
how much the results depend upon the nature of the locality.
I am therefore convinced that travellers on land, provided
with a proper equipment of instruments for conducting a
land survey of the strange countries which they may visit,
and mapping the same correctly, can, with a small addition
to the weight they have to carry, make a valuable contribu-
tion to our knowledge of terrestrial magnetism, commencing
with observations at their principal stations and filling in
the intermediate space with as many others as circumstances
will permit.

The Antarctic Expedition.

Of the magnetic work of our Antarctic expedition we know
that since the Discovery entered the pack—and, so far as
terrestrial magnetism is concerned, upon the most important
part of that work—every opportunity has been seized for
making observations.

Lyttelton, New Zealand (where there is now a regular
fixed magnetic observatory), was made the primary southern
base-station of the expedition ; the winter quarters of the Dis-
covery, the secondary southern base-station. Before settling
down in winter quarters, magnetic obseryations were made
on board the ship during the cruise to and from the most
easterly position attained off King Edward VII. Land in
lat, 76° S., long. 1524° W., and she was successfully swung
off Cape Crozier to ascertain the disturbing effects of the
iron upon the compasses and dip and force instruments
mounted in the ship’s observatory.

As a ship fitted to meet the most stormy seas and to buffet
with the ice, the Discovery has been a great success. Let me
add another tribute to her value. From Spithead until she
reached New Zealand but small corrections were required for
reducm;{ the observations made on board. The experience
of Ross's Antarctic expedition had, however, taught the
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lesson that two wood-built ships, the Erebus and Terror,
with but some 3° to 4° of deviation of the compass at Simon’s.
Bay, South Africa, found as much as 56° of deviation at their
position farthest south, an amount almost prohibitory of
good results being obtained on board.

How fared the Discovery? I have been told by Lieutenant
Shackleton—for the cause of whose return to England we
must all feel great sympathy—that a maximum of only 11°,
of deviation was observed at her most southerly position.
From this we may look forward hopefully to magnetic re-
sults of a value hitherto unattained in those regions.

At winter quarters, besides the monthly absolute observ.
ations of the magnetic elements, the Eschenhagen vario-
meters or self-registering instruments for continuously re-
cording the changes in the declination, horizontal force, and
vertical force were established, and in good working order
at the time appointed for commencing the year's observ-
ations.

I may here remind you that some time previously to the
departure of the British and German Antarctic expeditions,
a scheme of co-operation had been established between them,
according to which observations of exactly the same nature,
with the same form of variometers, were to be carried out at
their respective winter quarters during a whole year, com-
mencing March 1, 1902. Besides the continuous observations
with the variometers, regular term-days and term-hours were
agreed upon for ubtaining special observations with them at
the same moment of Greenwich mean time. Both expedi-
tions have successfully completed this part of their intended
work. '

To co-operate in like manner with these far southern
stations, the Argentine Government sent a special party of
observers to Staten Island, near Cape Horn, and the
Germans another to Kerguelen Land, whilst New Zealand
entered heartily into the work. In addition, similar obsery-
ations were arranged to be made in certain British and
colonial observatories, which include Kew, Falmouth, Bom-
bay, Mauritius, and Melbourne; also in German and other
foreign observatories.

We have all read thrilling accounts of the journeys of the
several travelling parties which set-out from the Discovery,
and of the imminent dangers to life they encountered and
how they happily escaped them except one brave fellow
named Vince, who disappeared over one of those mighty ice-
cliffs, upon which all Antarctic voyagers descant, into the
sefi. In spite of all this there is a record of magnetic
observations taken on these journeys of which only an outline
has yet been given. Anticipations of the value of these
observations are somewhat clouded when we read in one
report that hills *“ more inland were composed of granite
rock, split and broken, as well as weatherworn, into extra-
ordinary shapes. The lower or more outer hills consisted of
quartz, &c., with basaltic dykes cutting through them. "
Consequently, we have to fear the effects of local magnetic
disturbances of the needle in the land observations, whilst
buoyed up with the hope of obtaining normal results on
board the ship.

Judging from some land observations which have been
received, it appears that considerable changes have taken
place in the values of the magnetic elements in the regions
we are considering, but when making comparisons we have
to remember the sixty years which have elapsed since Ross’s
time, and that he had nothing like the advantage of steam
for his ships, or of instruments of precision like our present
ship Discovery. His ships also were, as we have already re-
marked, much worse magnetically, causing far more serious
disturbance of the instruments. Hence the changes we note
may not be entirely due to changes in the earth's magnetism.

The observations made by the officers of the Southern
Cross at Cape Adare in 18991900 also contribute to this
question of magnetic change.

The Magnetic Poles of the Earth.

I will now refer to those two areas on the globe where the
dipping needle stands vertically, known as the magnetic
poles. The determination of the exact position of these areas
is of great importance to magnetic science, and I will just
glance at what is being done to solve the problem. }

Let us consider the North Pole first, the approximate
position of which we know best from observation. If one
were asked to say exactly where that pole has been in observ-
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ation times, whether it has moved, or where it now is, the
answer must be ‘‘ I do not know.'" It is true that Ross in
1831, by a single observation, considered he hdd fixed its
position, and I believe hoisted the British flag over the spot,
taking possession thereof ; but he may or may not have set
up his dip circle over a position affected by serious magnetic
disturbance, and therefore we must still be doubtful of his
complete success from a magnetic point of view. Although
eminent mathematicians have calculated its position, and
Neumayer in 1885 gave a place to it on his charts of that
year, we have still to wait for observation to settle the
question, for one epoch at least.

Happily, I am able to repeat the good news that the Nor-
wegian, Captain Roald Amundsen, sailed in June last with
the express object of making a magnetic survey of Ross's
position and of the surrounding regions, in order to fix the

osition of the north magnetic pole. Furnished with suitable

instruments of the latest pattern, he proposes to continue
his investigations until 1905, when we may look for his re-
turn and the fulfilment of our hopes.

So far as we can now see, the south magnetic pole cannot
be approached very nearly by the traveller, and we can only
lay siege to it by observing at stations some distance off but
encircling it. We have our own expedition on vne side of
it, and now with the return of the Gauss to South Africa in
June last, we have learnt that that vessel wintered in lat.
66° 2! S., long. 89° 48’ E., a position on the opposite side of
the supposed site of the magnetic pole to that of the Dis-
covery. We may now pause to record our warm congratu-
lations to Dr. von Drygalski and his companions on their
safe return, accompanied by the welcome report that their
expedition has proved successful.

n addition to the British and German expeditions, there
are the Swedish expedition and the Scottish expedition.
Therefore, with so many nationalities working in widely
different localities surrounding it, we have every reason to
expect that the position of the south magnetic pole will be
determined.

The Secular Change.

When in the year 1600 Gilbert announced to the world
that the earth is a great magnet, he believed it to be a stable
magnet ; and it was left to Gellibrand, some thirty-four
years later, by his discovery of the annual change of the
magnetic declination near London, to show that this could
hardly be the case. Ever since then the remarkable and
unceasing changes in the magnetism of the earth have been
the subject of constant observation by magneticians and of
investigation by some of the ablest philosophers in Europe
and America. Year after year new data are amassed as to
the changes going on in the distribution of the magnetism
of the earth, but as yet we have been favoured by hypotheses
only as to the causes of the wondrous changes which the
magnetic needle records.

These hypotheses were at one ‘time chiefly based upon a
consideration of the secular change in the declination, but it
is now certain that we must take into account the whole of
the phenomena connected with the movements of the needle,
if we are to arrive at any satisfactory result., Besides, it will
not suffice to take our data solely from existing fixed
observatories, however relatively well placed and equipped,
and valuable as they certainly are, for it now appears that
the secular change is partly dependent upon locality, and
that even at places not many miles apart differences in re-
sults unaccounted for by distance have been obtained.

The tendency of observation is increasingly to show that
the secular change of the magnetic elements is not a world-
wide progress of the magnetic needle moving regularly in
certain directions, as if solely caused by the regular rotation
during a long series of years of the magnetic poles round the
geographical poles, for if you examine Map No. 1, showing
the results of observations during the years 1840-80 as re-
gards secular change, you will observe that there are local
causes at work in certain regions, whilst in others there is
rest, which must largely modify the effect of any polar rota-
tion.

Allow me to explain further. The plain lines on Map No. 1
indicate approximate regions of no secular change in the
declination, and the small arrows the general direction (not
the amount) in which the north-seeking end of the hori-
2ontal needle was moving during those forty years. The
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foci of greatest change in the declination, with the approxi-
mate amount of annual change in the northern hemisphere,
are shown in the German Ocean and N.W. Alaska, in the
southern hemisphere off the coast of Brazil, and in the South
Pacific between New Zealand and Cape Horn. The two foci
of greatest annual change in the dip are shown, one in the
Gulf of Guinea where the north-seeking end of the needle
was being repelled strongly upwards, the other on the west
side of Tierra del Fuego, where the north-seeking end of the
needle was being attracted strongly downwards.

It is remarkable that the lines of no change in the de-
clination pass through the foci of greatest change in the dip.
If the needlé be repelled upwards, as at the Gulf of Guinea
focus, it will be found to be moving to the eastward on the
east side of the whole line of no change in the declination
from the Cape of Good Hope to Labrador ; to the westward
on the west side. If the needle be attracted downwards, as
at the Tierra del Fuego focus, it will be found moving to the
westward on the east side of the whole line of no declination
from that focus to near Vancouver Island; to the eastward
on the west side.

A similar result may be seen in the line passing through a
minor focus of the dip near Hong Kong.

Judging from analogy there should be another focus of
change in the dip in lat. 70° N., long. 115° E., or about the
position assigned to the Siberian focus of greatest force.

On Map No. 2 are shown lines of equal value of the de-
clination—the red lines for the year 1880, the black lines for
the year 1895. From these, when shown on a large scale, we
may deduce the mean annual change which has taken place
in the declination during the fifteen years elapsed.

In this map we are reminded of the different results we
obtain in different localities, for if a line be drawn from Wel-
lington in New Zealand past Cape York in Australia to
Hong Kong, little or no change will be found in the neigh-
bouring region since 1840. Again, the line of no change in
the declination shown on Map No. 1 to be following much
the same direction as the great mountain ranges on the west
side of the American continent has hardly moved for many
years according to the observations available.

On the other hand, let us now turn to an example of the
remarkable changes which may take place in the declination
unexpectedly and locally. The island of Zanzibar and the
east coast of Africa were constantly being visited by our sur-
veying-ships and ships of war up to the year 1880, observ-
ations of the declination being made every year at Zanzibar
during the epoch 1870-80. The results showed that from
Capetown nearly to Cape Guardafui the annual change of
that element hardly exceeded 1/,

During the succeeding years of 18go-91 observations were
made by the Germans at Dar-es-Salaam and some other
places on the neighbouring coasts, with the result that the
declination was found to be changing at first 3/ annually,
and since that period it had reached 10’ to 12’ at Dar-es-
Salaam.  Subsequent observations at the latter place in
1806-98 confirmed the fact of the great change, and in addi-
tion our surveving-ship on the station, specially ordered to
‘“swing "' at different places in deep water off the coast,
generally confirmed the results, It is remarkable that whilst
such great changes should have taken place between Cape-
town and Cape Guardafui, Aden and the region about the
straits of Bab-el-Mandeb seem to be comparatively unaffected.

Local Magnetic Disturbance.

In Map No. 2 normal lines of equal value of the declin-
ation are recorded, and so far as the greater part of the
globe covered by water is concerned, we may accept them as
undisturbed values, for we have yet to learn that there are
any local magnetic disturbances of the needle in depths
bevond 100 fathoms. .

Vhen, however, we come to the land, there is an increas-
ing difficulty in finding districts of only a few miles in ex-
tent where the observed values of the magnetic elements at
different stations therein do not differ more widely than they
should if we considered only their relative position on the
earth as a magnet, Take Riicker and Thorpe’s maps of the
British Isles and those of the United States, for example,
where the lines of equal value are drawn in accordance with
the observations, with the result that they form extraordinary
loops and curves differinglargely from the normal curves of
calculation.
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Frem among numerous examples of disturbance of the de-
clination on land, two may be quoted. In the Rapakivi dis-
trict, near Wiborg, a Russian surveying officer in the year
1890 observed a disturbance of 180°, or, in other words, the
north point of his compass pointed due south. At Inver-
cargill, in New Zealand, within a circle of 3o feet radius, a
difference of 56° was found. Even on board ships in the
same harbour different results are sometimes observed, as
our training squadron found at Reikiavik in Iceland, and
notably in our ships at Bermuda.

It is hardly necessary to add that the dip and force are
often largely subject to like disturbance, but I do so in order
to warn travellers and surveyors that observations in one
position often convey but a partial truth; they should be
supplemented by as many more as possible in the neighbour-
hood or district.  Erroneous values of the secular change
have also been published from the yarious observers not hav-
ing occupied exactly the same spot, and even varied heights
of the instrument from the ground may make a serious dif-
ference, as at Rapakivi before mentioned, and at Madeira,
where the officers of the Challenger expedition found the dip
at a foot above the ground to be 48° 46/ N. ; at 3} feet above
the ground 56° 18/ N, at the same spot.

All mountainous districts are specially open to suspicion of
magnetic disturbance, and we know from comparison with
normal observations at sea that those mountains standing
out of the deep sea, which we call islands, are considerably
so affected.

Magnetic Shoals.

The idea that the compasses of ships could be affected by
the attraction of the neighbouring dry land, causing those
ships to be unsuspectingly diverted from their correct course,
was long a favourite theory of those who discussed the causes
of shipwreck, but it was ‘* a fond thing vainly invented.' 1
can hardly say this idea is yet exploded, but from what has
already been said about local magnetic disturbance on land,
it is not a matter of surprise that similar sources of dis-
turbance should exist in the land under the sea, for it has
been found that in certain localities, in depths of wa'er suf-
ficient to float the largest ironclad, considerable disturbances
are caused in the compasses of ships.

An area of remarkable disturbance having been reported
as existing off Cossack, N.W. Australia, H.M.S. Penguin,
a surveying-ship provided with the necessary magnetic in-
struments, was sent by the Admiralty in 1891 to make a com-
plete magnetic survey of the locality, with a view to ascer-
tain the facts and place them on a scientific basis. An
area of disturbance 3.5 miles long by 2 miles broad, with
not less than 8 fathoms of water over it, was found lying in
a N.E. by E. and S.W. by W. direction. At one position
the disturbing force was sufficient to deflect the Penguin’s
compass 56°; in another—the focus of principal disturbance
—the dip on board was increased by 29°, and this at a dis-
tance of more than 2 miles from the nearest visible land, upon
which only a small disturbance of the dip was found.

This remarkable area of disturbance was then called a
‘“ Magnetic Shoal,'" a term which at first sight hardly ap-
pears to be applicable. We have, however, become familiar
with the terms ‘‘ ridge line, valley line, peak, and col,” as
applied to areas of magnetic disturbance on land; there-
fore I think we may conveniently designate areas of mag-
netic disturbance in land under the sea ‘* Magnetic Shoals.”’

This year H.M. surveying-ship Research has examined
and placed a magnetic shoal in East Loch Roag (Island of
Lewis), but as all our surveying-ships are practically iron
ships, it was impossible from observations on board to obtain
the exact values of the disturbing forces prevailing in this
shoal. The reason for this is that, although we may
accurately: measure the disturbing forces of the iron of the
ship in deep water, directly she is placed over the shoal in-
duction takes place, and we can no longer determine to what
extent the observed disturbances are due to the ship's newly
developed magnetism, or to what extent the shoal alone pro-
duces them. ‘

We can, nevertheless, even in an iron ship, accurately
place and show the dimensions of a magnetic shoal and the
direction in which a ship's compass will be deflected in any
part of it by compass observations only. Is it not, therefore,
the duty of any ship meeting with such shoals to stop and fix
their position?
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The general law governing the distribution of magnetism
on these magnetic shoals is that in the northern hemisphere
the north point of the compass is drawn towards the focus of
greatest dip ; in the southern hemisphere it is repelled. The
results at East Loch Roag proved an exception, the north
point of the compass being repelled.

Terrestrial Magnetism and Geology.

I have already referred to the question of local magnetic
disturbance as one of great importance in magnetic surveys.
The causes of these disturbances were at one time a matter
of opinion, but the evidence of the elaborate magnetic sur-
veys | have alluded to, when compared with the geological
maps of the same countries, points clearly to magnetic rocks
as their chief origin.

. Magnetic rocks may be present, but from their peculiar
position fail to disturb the needle; but, on the other hand,
as Riicker writes in his summary of the results of the great
magnetic survey of the British Isles conducted by Thorpe
and himself, ‘“ the magnet would be capable of detectin
large masses of magnetic rock at a depth of several miles,”
a distance not yet attained by the science of the geologist.

Again, Dr. Rijckevorsel, in his survey of Holland for the
epoch 1891, was convinced that ‘‘ in some cases, in many
perhaps, there must be a direct relation between geology and
terrestrial magnetism, and that many of the magnetic fea-
tures must be in some way determined by the geological
structure of the under-ground.'’

During the years 1897-99 a magnetic survey was made of
the Kaiser-stuhl, a mountainous district in the neighbour-
hood of Freiburg, in Baden, by Dr. G. Meyer. Exact topo-
graphical and geological surveys had been previously made,
and the object of the magnetic survey was to show how far
the magnetic disturbances of the needle were connected with
geological conformations. nHere, again, it was found that
the magnetic and geological features of the district showed
considerable agreement, basaltic rocks being the origin of
the disturbance. This was not all, for in the level country
adjacent to the Rhine and near Breisach unsuspected masses
of basalt were found by the agency of the magnetic needle.

More recently we find our naval officers in H.M.S. Pen-
guin, with a complete outfit of magnetic instruments, mak-
ing a magnetic survey of Funafuti atoll and assisting the
geologist by pointing out, by means of the observed dis-
turbance of the needle, the probable positions in the lagoon
in which rock would be most accessible to their boring
apparatus.

Leaving the geologist and the magnetician to work in
harmony for their common weal, let us turn to some other
aspects of the good work already accomplished and to be
accomplished by magnetic observers,

Magnetic Charts.

Of the valuable work of the several fixed magnetic observ-
atories of the world, I may remark that they are constantly
recording the never-ceasing movements of the needle, the
key to many mysteries to science existing in the world and
external to it, but of which we have not yet learnt the use.
Unfortunately many of these once fixed observatories have
become travellers to positions where the earth can carry on
its work on the needle undisturbed by electric trams and rail-
ways which have sprung up near them, and it is to be hoped
they will find rest there for many years to come.

Of the forty-two observatories which publish the values
of the magnetic elements obtained there, thirty-two are situ-
ated northward of the parallel of 30° N., and only four in
south latitude ; and it is a grief to magneticians that so im-
portant a position as Capetown or its neighbourhood does
not make an additional fixed magnetic observatory of the first
order.

Thus, so far as our present question of magnetic charts
and their compilation is concerned, the observatories do not
contribute largely, but we should be very grateful to them
for the accurate observations of the secular change they pro-
vide which are so difficult to obtain elsewhere.

Of the value of magnetic charts for different epochs I have
much to say, as they are required for purely scientific inquiry
as well as for practical uses. It is only by their means that
we can real]ly compare the enormous changes which take
place in the magnetism of the globe as a whole ; they are use-
ful to the miner, but considerably more so to the seaman.
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Had it not been for the charts compiled from the results of
the untiring labours of travellers by land and observers at sea
in the field of terrestrial magnetism during the last century,
not only would science have been miserably poorer, but it is
not too much to say that the modern iron or steel steamship
traversing the ocean on the darkest night at great speed
would have been almost an impossibility, whereas with their
aid the modern navigators can drive their ships at a speed
of 26.5 statute miles an hour with comparative confidence,
even when neither sun, moon, nor stars are appearing.

Of the large number of travellers by sea, including those
who embark with the purpose of increasing our geographical
knowledge of distant lands and busying themselves with
most useful inquiries into the geology, botany, zoology, and
meteorology of the regions they visit, few realise that when
they set foot on board ship (for all ships are now constructed
of iron or steel) they are living inside a magnet. Truly a
magnet, having become one by the inductive action of that
great parent magnet—the Earth.

How fares the compass on board those magnets, the ships,
that instrument so indispensable to navigation, which Victor
Hugo has forcibly called ** the soul of the ship,"” and of
which it has been written,

“ A rusted nail, placed near the faithful compass,
Will sway it from the truth, and wreck an argosy "' ?
And if so small a thing as an iron nail be a danger, what are
we to say to the iron ship? Let us for a moment consider
this important matter.

If the nature of the whole of the iron or steel used in con-
struction of ships were such as to become permanently mag-
netic, their navigation would be much simplified, as our
knowledge of terrestrial magnetism would enable us to pro-
vide correctors for any disturbing effects of such iron on the
compass, which would then point correctly. But ships, taken
as a whole, are generally more or less unstable magnets, and
constantly subject to change, not only on change of geo-
graphical position, but also of direction of the ship's head
with regard to the magnetic meridian. Thus a ship steer-
ing on an easterly course may be temporarily magnetised to
a certain extent, but on reversing the ship's course to west
she would after a time become temporarily magnetised to the
same amount, but in the opposite direction, the north point
of the compass being attracted in each case to that side of
the ship which s southernmost.

Shortly, we may define the action of the earth’s magnetism
on the iron of a ship as follows : The earth being surrounded
by a magnetic field of force differing greatly in intensity and
direction in the regions from the North Pole to the Equator
and the Equator to the South Pole, the ship’s magnetic con-
dition is largely dependent upon the direction of her head
whilst building and the part of that field she occupied at the
time; partly upon her position in the magnetic field she
traverses at any given time during a voyage.

For the reasons [ have given, magnetic charts are a neces-
sity for practical purposes and in the following order of
value. That of the magnetic declination or variation which
is constantly in use, especially in such parts of the world as
the St. Lawrence and the approaches to the English Channel,
where the declination changes very rapidly as the ship:pro-
ceeds on her course. Next, that of the dip and force, which
are not only immediately useful when correcting the ship's
compass, but are required in the analysis of a ship's mag-
netism both as regards present knowledge and future im-
provements in placing compasses on board.

If astronomers have for a very long time been able to pub-
lish for several years in advance exact data concerning the
heavenly bodies, is it too much to hope that magneticians
will before long also be able to publish correct magnetic
charts to cover several years in advance of any present epoch ?
If this is to be done within reasonable time there must be a
long pull, a strong pull, and a pull all together of magnetic
observers in all lands, and accumulated data must also be
discussed.

On Magnetic Instruments for Travellers.

Travellers in unsurveyed countries, if properly instructed
and equipped, can do good service to science by observing
the three magnetic elements of declination, inclination or
dip, and force at as many stations as circumstances will per-
mit ; hence the following remarks.

For the purpose of making the most exact magnetic sur-
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vey the best equipment of instruments consists of the well-
known unifilar magnetometer, with fittings for observing
the declination, and a Barrow's dip circle. To some
travellers these instruments might be found too bulky, and
in some regions too delicate as well as heavy to carry.

Of suitable instruments made abroad, those used by M.
Moureaux in his survey of France may be mentioned, as they
are of similar type, but much smaller and lighter than the
instruments above mentioned.

Another form of instrument, called an L.C. instrument, for
observing both the inclination and total force, is shown in
the instrument before you. Originally designed for observ-
ations on board ships at sea where the ordinary magnetic
instruments are unmanageable, it has also been found to
give satisfactory results in a land survey, where greater
accuracy is expected than at sea. Thus, during a series of
observations extending from the north side of Lake Superior
to the southern part of Texas last year, comparisons were
made between the results obtained with an L.C. instrument
and those of the regular unifilar magnetometer and dip
circle, when the agreement was found satisfactory.

I am therefore of the opinion that a traveller furnished
with a theodolite for land-surveying purposes, but fitted with
a reversible magnetic needle, can at any time he observes a
true bearing obtain a trustworthy value of the declination.
Dismounting the theodolite from his tripod, the latter will
serve for mounting an L.C. instrument with which to ob-
serve the inclination and force. ‘Thus, by adding to his
ordinary equipment an instrument weighing in its box about
211b., he can obtain valuable contributions to terrestrial
magnetism, and at the same time give useful assistance to
geological investigations.

Concluding Remarks.

Although a great subject like terrestrial magnetism, even
to exhibit our present knowledge of the science, cannot be
brought within the compass of an address—for it requires a
treatise of many pages—I have brought some of the broad
features of it before the Section in order to show its con-
nection with Geography.

I also entertain the hope that geographers will become
more interested in a subject so important to pure science and
in its practical applications, and that it will become an addi-
tional subject to the instruction which travellers can now
obtain under the auspices of the Royal Geographical Society
in geology, botany, zoology, meteorology, and surveying.

There is a wide field open to observers, and where results
often depend so much upon locality we require to explore
more and more with the magnetic needle. To look over the
great oceans and think how little is being done for terrestrial
magnetism is a great matter for regret. Yet even there we
may begin to be hopeful, for the United States Coast and
Geodetic Survey authorities are making arrangements to fit
out its vessels with the necessary instruments for determin-
ing the magnetic elements at sea.

We wish them all success; but I must again remind you
that although we cannot compel observers to start, there is
room for them and to spare.

I would fain make some remarks on the prevailing
ignorance of sound geography in many quarters, and on the
defective methods of teaching the science ; but 1 feel that the
subject is placed in very able hands, and will be fully dis-
cussed elsewhere during the present meeting.

SECTION G,
ENGINEERING.

OPENING ADDRESS BY MR. CHARLES HAWKSLEY, PasT
PrESIDENT INST.C.E., PRESIDENT OF THE SECTION.

Since the last meeting of the British Association there
has passed from our midst, to the deep regret of all who
had the privilege of knowing him, one who, though full
of years, actively followed his profession as a Civil Engineer
until within a few days of his death. I refer to Mr. Edward
Woods, who presided over Section G of the British Associ-
ation at Plymouth in 1877, Mr. Woods commenced his
professional “career on the Liverpool and Manchester Rail-
way soon after it was opened for traffic. In 1875 Mr.
Woods was invited by the Royal Commission on Railway
Accidents to undertake, in conjunction with Colonel Inglis;
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an exhaustive series of trials of the different kinds of
railway brakes then in use in England, the results of which
were recorded in an elaborate and valuable report. These
trials were referred to by Mr. Woods in his address as
President of Section G. Mr. Woods was President of the
Institution of Civil Engineers in 1886-1887, and he died on
June 14, 1903, at the ripe age of eighty-nine.

TECHNICAL EDUCATION,

The subject of the technical education of engineers was
treated very fully in the interesting address delivered by
Prof. Perry, as President of Section G at the meeting of
the British Association in Belfast last year. This question
also received thorough. consideration at the meeting of the
Engineering Conference held in London in June last, as
well as at recent meetings of the Institution of Mechanical
Engineers and of the Institute of Naval Architects, The
systems in vogue in the United States of America and on
the Continent of Europe were on those occasions brought
forward in carefully prepared papers and fully discussed.
The main points at issue are : (1) whether actual handicraft
should be taught in the Technological School or College
along with the principles underlying the Engineers’ art;

(2) whether the year should be divided into periods in one|
or more of which the science of engineering should be:
taught, and in another or others of which craft skill should |

be acquired at works; (3) whether the principles should be
first acquired, during a longer or shorter term, leaving
experience in applying those principles to be gained at the
termination of the course. As regards the first of these
suggestions it appears to be in opposition to the judgment
of the most experienced teachers. In respect to the second,
the Admiralty have carried it out for the last forty years,
and with satisfaction to the Service; it is also common in
Glasgow, and Mr. Yarrow has included this system in the
apprenticeship rules he has recently laid down, whilst it 1s
to be tried experimentally in the Engineering Course at
King's College, London. At the Engineering Conference
it was determined that the subject was of such importance
that its further consideration should be left to a Committee,
to be subsequently appointed.

Since the British Association last met in Lancashire (in
1896) there have been important events and changes in the
chief technical institutions of the county. First, there were
last year the Jubilee celebrations of Owens College, Man-
chester, when it received congratulations on its half-century
of work from universities and learned societies in all parts
of the world. Here, as 1 need hardly remind you, the

engineering laboratory is under the able direction of Prof.

Osborne Reynolds, F.R.S., who presided over Section G
of the British Association at their Meeting in Manchester
in 1887, Then, also in Manchester, there is the recently
completed and admirable Municipal School of Technology ;
but as a paper will be read on this subject, and members
will have an opportunity of visiting the school and inspect-
ing its engineering laboratory, I will content myself with
wishing it every success in the manifold fields of industrial
education in which it is engaged. Again, only this year
Victoria University has lost a College, and Liverpool has
gained a University.
the Session of 1884-5, a Professorship of Engineering was
instituted as a provisional measure.
engineering laboratories and the endowment of the Chair
were afterwards provided for by gifts in commemoration

.of the Jubilee year of the reign of Her late Majesty, Queen

Vietoria. Prof. H. E. Hele-Shaw, F.R.S., was appointed
to the Chair in the first instance, a position which he still
continues to hold.

This year a Royal Charter has been granted establishing
the University of Liverpool, and transferring to it the
powers of University College, Liverpool. 1 think one
cannot offer to the University of Liverpool a heartier wish
than that it may be as successful in the future as University
College, Liverpool, has been in the past, a wish in whic
I am sure you will all join.

There is yet one other college to which, though not in
Lancashire, 1 should like to make a passing reference, the
first to include engineering in its educational curriculum,
viz. University College, London. It was originally founded
in 1828 under the name of the ‘‘ University of London,"
and has recently, together with King's College, become
merged in the present University of London. The first
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At University College, Liverpool, in |

The erection of

engineering laboratory was established at University
College in 1878, fifty years after the inauguration of the
college, whilst a separate chair for electrical engineering
was founded in 1885, and an electrical laboratory was
added ten years ago. One cannot say farewell to it as it
used to be without mentioning the name of Dr. A. B, W.
Kennedy, F.R.S., who was President of this Section of the
British Association in 1894 at Oxford, and who has done
so much for engineering education.

Before leaving the subject of technical education, |
venture to express the hope that in the-training of engineer-
ing students increased attention will be paid to the com-
bination of artistic merit with excellence of structural de-
sign, so that in respect to artistic treatment our engineer-
ing structures may not remain so far behind those of our
Continental brethren as is unfortunately now frequently the
case,

ENGINEERING STANDARDS,

A very important work has been going on quietly and
unostentatiously in our midst for some time past, the results
of which must affect the engineering profession at home
and abroad. 1 refer to the work of the Engineering
Standards Committee, which as many of my hearers know,
was appointed in 1901 and is now composed of 178 members,
among whom are many Government officials, 1 alluded to
the earlier work of this Committee in my Presidential
Address to the Institution of Civil Engineers in 1901, and
that work has since been gradually but surely extended.
The Committee has received not only the moral but the
financial support of His Majesty’s Government, and the
results of its labours are being adopted by all the leading
Government departments,

In addition to the main Committee there are no fewer
than twenty-five separate committees and sub-committees
engaged on work, covering a wide range of operations,
many of the members sitting on more than one committee,

A few details of the work accomplished and in progress
may be of interest. After careful deliberation the Com-
mittee published their first series of British standards
sections, covering all rolled steel sections used in construc-
tional work, shipbuilding and so forth. The Committee on
Rails has just issued the standard sections and specification
for British girder tramway rails, and it is now actively
engaged in drawing up a series of standard sections of bull-
headed and flat-bottomed rails for railway work.

Another committee of a thoroughly - representative
character is occupied in drawing up a standard specification
and standard tests for cement, and a standard specification
drawn up by so large a body of our leading engineers, con-
tractors, and manufacturers must be of great interest to
all those who are called on to specify tests for this material.

The Government of India control to a very considerable
extent the working of railways in India, and they have
referred to the Standards Committee the important question
of drawing up a series of standard types of locomotives for
use on the Indian railways. The Committee which in-
vestigated this difficult subject has just forwarded its report
to the Secretary of State for India. Other committees are
preparing standard sgeciﬁcutions for locomotive copper fire-
box ‘plates and steel boiler plates, which it is hoped will be
published at an early date.

The subject of screw-threads is one which has occupied
a Committee of the British Association for some years past,
and 1 am glad to learn that the Committee of this Associ-
ation has been co-operating with the Standards Committee
and discussing the question of screw-threads of both smaller
and larger diameters, and also considering the cognate
subject of limit gauges so essential to all accurate work in
mechanical engineering.

Another Committee is dealing with standard flanges, and
I understand it is shortly proposed to consider the standard-
isation of cast-iron pipes, - .

A very large and influential committee is engaged on the
subject of the materials used in the construction of ships
and their machinery, and most valuable information is being
collected with a view to the preparation of a standard
specification for steel and to the determination of forms for
standard test-pieces to be used when testing plates, forgings,
castings, and so forth.

"There are about half a dozen committees engaged on

various important electrical subjects, but as their work will
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no doubt be referred to in another Section of this Associ-
ation, I do not propose to make further reference to it
here. .

In my Presidential Address before the Institution of Civil
Engineers in 1901, I raised a note of warning in regard
to the stereotyping of design and the consequent cramping
of originality. The constitution of the Standards Com-
mittee and the professional standing of its members afford
a guarantee that its work will accord with the best practice
of this country, since those engaged in drawing up the
standards are not only in the forefront of engineering
practice, but are alive to the necessity for extending the
number of standards if and when needed to meet the require-
ments of the engineer.

NaTIONAL PHYSICAL LABORATORY.

An outline scheme for a National Physical Laboratory
was set forth in 1891, by Sir (then Dr.) Oliver Lodge,
F.R.S., in his Address at Cardiff to Section A of the British
Association. In his Presidential Address to this Association
in 1895 at Ipswich, the late Sir Douglas Galton, F,R.S.,
emphasised the importance of such an Institution, a Com-
mittee of this Association reported in favour of it, and
later, when after forwarding a petition to the late Lord
Salisbury, a Treasury Committee with Lord Rayleigh,
F.R.S., in the Chair was formed, Sir Douglas Galton gave
evidence to the effect that if Great Britain was to retain
its industrial supremacy, we must have accurate standards
available to our research students and to our manufacturers.

In 1901, the National Physical Laboratory was inaugur-
ated at Bushy House, near Teddington, and an annual
grant of goool. towards its support was made by Govern-
ment. It is divided into three departments, of which the
one dealing with all branches of Civil, Mechanical, and
Electrical Engineering is chiefly interesting to us in Section
G In this department tests are_now undertaken of the
strength of materials of cons rﬁction, of pressure and
vacuum gauges, of indicators and indicator springs, and of
length gauges and screw gauges, and photomicroscopic
investigation is made of metals and alloys, and especially
of steefrails.

But beside the ordinary work of testing, various in-
vestigations are in progress, SU("# as measurement of wind
pressure, elastic fatigue in nitkel steel and other materials
used by engineers, and the magnetic and mechanical
properties of aluminium-iron and other alloys. For the
British Association a set of platinum thermometers has
been constructed and subjected to stringent tests, and an
investigation has been undertaken for the Engineering
Standards Committee into the changes in insulating
strength of various dielectrics used in motors, transformers,
&c., due to continued heating. In the language of Dr.
Glazebrook, F.R.S., the Director, who it may be mentioned
was previously Principal of University College, Liverpool,
science is not yet regarded as a commercial factor in this
country, but it is one of the aims of the National Physical
Laboratory to bring about the alliance of science with
commerce and industry. The expenditure of the National
Physical Laboratory is met by an annual Treasury grant
of 4oo0l.; s00l. a year from an endowment; fees for tests,
now amounting to about 3500l. annually; and from dona-
tions and subscriptions.

The Director is anxious that the revenue derived from
fees for testing should be largely augmented, and I would
urge on engineers, contractors and manufacturers, as well
as on private individuals, that they should avail themselves
of the opportunity to have tests and experiments of interest
to them, and which will be generally accepted as unim-
peachable, conducted at this laboratory. I may add that an
appeal has been made for further donations and annual
contributions, as the funds now at the disposal of the Board
of Management are insufficient to carry on the work of
the laboratory on a sound financial basis, and I venture to
hope that many of those who are interested in the practical
applications of science will assist in supporting the work of
this national institution.

INTERCOMMUNICATION,

General. Progress.

At the commencement of the nineteenth century, South-
port, which now has its parks, a promenade, and a pier
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more than three-quarters of a mile in length, its halls,
free library, art gallery and science and art schools, and
railway. connection with all parts of the kingdom, was not
even to be found on the maps, the first house having been
erected in the year 1792. In 1851 the population of South-
port and the adjoining place Birkdale was 5390, whereas
at the census of 1901, Southport had a population of 48,083
and Birkdale 14,197, together 62,280. Here is evidence of
great local enterprise, resulting in a development of which
its people may be justly proud.

At the commencement of the nineteenth century the
population of the United Kingdom was nearly 154 millions,
at the beginning of the twentieth nearly 414§ millions.
Then there was not a mile of railway in the United
Kingdom : now there are about 22,000 miles. Here, too,
is evidence not only of the prosperity which has prevailed
throughout Great Britain during the century that has
passed, but also of the enormously increased demands which
have arisen during the same period on the means of
locomotion.

It was towards the latter half of the eighteenth century
that the formation of good roads was commenced in Lanca-
shire and the adjoining counties by John Metcalf, the blind
road-maker, and that Palmer in 1784 introduced mail
coaches travelling at from six to seven miles an hour on
the main roads. In 1801 the mail coach from London to
Holyhead occupied nearly forty-six hours on the journey,
and the mails reached Dublin on the third day after leaving
London. Now the journey from London to Holyhead is
performed in 5§ hours, and Dublin is reached in 9} hours
after leaving London.

In 1803, just one hundred years ago, Telford reported to
the Government on the state of the roads, and as a result
tha great road to Liverpool from the Metropolis and the
other great highways were constructed. It was enlightened
wisdom that eighty years ago placed intercommunication
in the forefront of the definition of engineering; it still
maintains that position, and I purpose to say a few words
on the present aspect of the question.

Road Traffic—Motors.

Speed in locomotion appears to be now the first consider-
ation, whether as regards mails, passengers, or goods., L
would refer in the first instance to locomotion on our main
roads. Here three or four classes of machines appear to be
ambitious to drive pedestrians, horsemen, and horse-drawn
vehicles off the road.

The first practical steam carriage was used by Trevithick
in the year 1802; and now, a hundred years later, it is
found that for the traction of heavy loads on the main roads
steam is still most suitable. The points of importance in
connection with traction engines and their trailers are their
speed, weight, and width; of course, there is no question
that, as regards facilitating traffic, the large heavy waggon
replacing many smaller horse-drawn ones will be found a
boon. Mr. E. R. Calthrop, M.Inst.C.E., one of the
founders of the Liverpool Self-propelled Traffic Association,
is opposed to any weight restriction, but it must be re-
membered that the momentum of heavily laden waggons
drawn by a powerful traction engine at the maximum speed
of five miles an hour is very great, and causes uncomfort-
able vibration in the houses along the main thoroughfares
of our towns; on the other hand, light traction engines
are now being successfully used, drawing from four to five
tons of market produce through the streets of London
without causing undue vibration, and at a cost, I am in-
formed, of about one-half that of horse traction.

But a far more burning question is that of the speed of
motor cars along our public thoroughfares. The strugele
to maintain a trophy. at home, or to regain it from abroad,
is one in which every inhabitant of this country sympathises.
The great Gordon-Bennett Cup Race in July {ast redounded
to the credit of the Automobile Club of Great Britain and
Ireland, who made and carried out the arrangements and
were at considerable pains to find a suitable course in a
sparsely inhabited district ; every measure which experience
has shown to be needful having been taken to prevent
accident. The race was decidedly international in character,
French, Germans, Americans, and English contestinﬁ for
the prize; and in heartily congratulating the German Auto-
mobile Club on their success, it may be noted that M.
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Jenatzy covered a distance of 327} miles in 6 hours 39
minutes, or at the rate of 49} miles an hour, though he
attained to a speed of 61 miles an hour between the points
of control. Even this speed was exceeded at a trial in
Pheenix Park, Dublin, when Baron de Forest attained to
a rate of 86 miles an hour. But between racing speed and
ordinary travelling speed there is necessarily a great differ-
ence, and our twenty miles maximum on country roads is
in excess of that allowed in France, where it is now fixed,
though I believe not enforced in the open country, at 18}
miles, and at 12} miles where there is much traffic. The
two classes of motors used for higher speeds are the petrol
and the electric. The former are mainly internal-combus-
tion engines; having to be light] they run at the com-
paratively high speed of 800 revolutions per minute. They
are generally used in connection with bicycles, tricycles, or
light carriages. They have also been used for light vans
and coaches, and successful trials have been made with
self-propelled lorries for military purposes, and by local
authorities for watering and dust collecting. Their appli-
cation to omnibuses has not proved economical, owing to
the difficulty of providing pneumatic tyres for such heavy
vehicles.

The electric motor depends on storage batteries; those in
general use are of Planté's lead-couple type. Like the
petrol motor, the electric motor is rather a luxury; most
of the automobile carriages used in London are of this
class; there is liability of injury to the, batteries by over-
discharging them. Colonel Crompton, in a paper recently
read at the Engineering Conference, suggested the use of
““ standardised accumulators,’’ to be supplied to the owners
of electrical vehicles at depdts on production of a subscription
ticket, and the Engineering Standards Committee has
appointed a sub-committee to consider the question. Motor
cars are now used by some of the railway companies as
feeders to their lines, and also in competition with tramway
lines.

The increasing use of motor car§ renders more than ever
necessary the regulation of traffic in ecrowded thoroughfares,
a subject which will doubtless be dealt with in the paper
on ‘“ The Problem of Modern Street Traffic,”’ which Colonel
Crompton is about to read before this Section of the British
Association. -

The use of motor-driven vehicles for road traffic is so in-
timately associated with improvements in prime movers that
it will interest the members of this Section to be reminded
of the opinion expressed more than twenty years ago by
Sir Frederick Bramwell, F.R.S., Past President Inst.C.E.,
who presided over the Meeting of the British Association
at Bath in 1888. 1In a paper read before this Section at the
Jubilee Meeting of our Association at York in 1881, and
afterwards printed in extenso, Sir Frederick Bramwell said :
‘“ However much the Mechanical Section of the British
Association may to-day contemplate with regret even the
mere distant prospect of the steam-engine becoming a thing
of the past, I very much doubt whether those who meet
here fifty years hence will then speak of that motor except
in the character of a curiosity to be found in a museum.”
In a letter addressed to the President of this Association
on July 2 last, Sir Frederick Bramwell directed attention
to the largely increasing development of internal-combustion
engines, and expressed a feeling of assurance that, although
steam-engines might be at work in 1931, the output in that
yvear would be small of steam as compared with internal-
combustion engines.

To keep alive the interest of the Association in this sub-
ject, Sir Frederick Bramwell has kindly offered, and the
Council has accepted, the sum of 5ol. for investment in 24
per cent. self-accumulative Consols, the resulting sum to
be paid as an honorarium to a gentleman to be selected by
the Council to prepare a paper thaving Sir Frederick’s
utterances in 1881 as a sort of text, and dealing with the
whole question of the prime movers of 1931, and especially
with the then relation between steam-engines and internal-
combustion engines. That paper will doubtless prove to be
a very valuable contribution to the proceedings of this
Association, and one can only regret that many of those
assembled here to-day cannot hope to be present when it is
read, and to listen to an account of the nearest approach
which has then been made towards the production of a
perfect prime mover.
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Electric Tramways and Light Railways,

I now pass to the application of electricity, to tramways,
and in doing so may quote from the careful expression of
opinion given in this town from this Chair twenty years
ago by the late Sir (then Mr.) James Brunlees, President
of the Institution of Civil Engineers: ‘‘ The working of
railways by electricity has not advanced further .than to
justify merely a brief reference to it in this paper as among
the possibilities, perhaps the probabilities, of the not distant
future.”

It was stated in a paper read by Mr. P. Dawson in April
last before the Tramways and Light Railways Association,
that the total route-length of electric tramways and light
railways in the United Kingdom, either completed, under
construction, or authorised, amounted at the end of last
year to 3ooo miles, the length of single track being 35000
miles, on which some 6000 cars were running.

It cannot, in my opinion, be regarded as being fair to
the railway companies<-which have to pay large sums of
money for the land on which their lines have been con-
structed—to have to compete with tramways which are laid
along the public roads without any payment being made
for their use. The roads are disfigured by aérial conductors
and the supporting posts by which the electric current is
conveyed to the cars, except in those comparatively rare
instances in which the conduit system is used; nor can it
be denied that tramways greatly interfere with the use of
the roads for ordinary traffic. The effect of electrolytic
action on iron pipes laid beneath the roads is still under-
going investigation.

Railways.

Turning now to railways, it may be noted that on some
of the principal lines in Great Britain the length of the
runs without a stop is being increased in the case of fast
trains, the speed of whith"is in some cases from forty-eight
to fifty-nine miles an Hour.

Railway companies are turning their attention to the in-
troduction of electric traction wherever it can be beneficially
used, as for instance on the Mersey Railway, the North-
Eastern Railway between Newcastle-upon-Tyne and Tyne-
mouth, and the Lancashire and Yorkshire Railway between
Liverpool and Southport. With the object of facilitating
the introduction and use of electrical power on railways,
Parliament has passed fan Act entitled the ‘ Railways
(Electrical Power) Act, 1903,” which will come into oper-
ation on January 1 next.

The electrical service on the Mersey Railway has now
been in regular and uninterrupted operation since the
beginning of May in the present year. Trains are run at
three-minute intervals, there being 750 trains in all between
5 a.m. and 12 midnight; and as it is the first example of
a British steam railway converted to the use of electric
traction, a short description of it cannot fail to be of interest.

The Mersey Railway was first opened for traffic on
February 1, 1886, and was afterwards extended at both
ends, the last extension to the Liverpool Central Station
being opened for traffic in January, 1892. With steam
locomotives, largely owing to the want of adequate ventil:
ation, the railway was not a success. Electrification was
decided upon, and in the latter part of 1gor the British
Westinghouse Electric and Manufacturing Company,
Limited, undertook the entire contract. The length of the
railway is about 3§ miles, and there are gradients in the
tunnel below the river of 1 in 27 and 1 in 30.

The power station is at Birkenhead, and contains plant
aggregating more than 6000 horse-power, comprising three
engines of the Westinghouse-Corliss vertical cross-compound
type. >
The generators are all three alike, mounted on the engine
shaft between the cylinders. They are standard Westing-
house multipolar machines, of the double-current type, of
1250 kilowatts capacity, Direct-current is collected from
the armature at 650 volts, no alternating current being used
at present.

Leads are carried below the floor from the machines to
a switchboard, from which are controlled the main gener-
ators, the auxiliary lighting sets, battery, booster, and
feeders. The battery consists of 320 chloride cells con-
nected in parallel with the'generators through a differential
booster, and charge or discharge according as the line
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load is light or heavy. They have a capacity of 1000
ampere-hours, and a momentary discharge capacity of
2000 amperes.

The auxiliary sets, two in number, are for lighting pur-
poses, and yielding direct current at 650 volts, are available
in case of need to supply current to the main traction
circuits. 210 volt incandescent lamps are used for light-
ing, arranged in groups of three in series.

The feeders are carried from the switchboard down the
ventilation shaft to feed the insulated electrical collector
rails, which are placed in the space between the up and
the down lines, and somewhat above the level of the rails,
an insulated return collector rail being placed between each
pair of rails. A train consists of two motor cars, one at
each end, and from one to three trailers as required, de-
pending on the amount of traffic. The motor cars each
carry an equipment of four Westinghouse motors of 100
horse-power, making 400 horse-power per car, or 800 horse-
power per train. These motors are all controlled ‘in unison
from the motorman’s compartment at either end of the
train by means of the Westinghouse multiple controlled
system, which has worked from the start without a hitch,

In conclusion, it may be noted that every precaution has
been taken against fire. The electrical equipment is all
thoroughly fireproof, and the motorman’s compartment is
encased in asbestos slate, cutting it off completely from the
remainder of the train.

Of tube railways with electric traction there are three
now working in London, two between the City and the
south side of the River Thames, using the ordinary two
wire 500 volts continuous current system, and another (the
Central London) extending from the City to Shepherd’s
Bush, using the composite system. This railway conveyed
during the year 1902 no fewer than 45 million passengers.
There are eight other tube railways now in course of con-
struction in London. The recent terrible catastrophe in
Paris must serve as a warning in the future equipment of
such lines where currents at high tension are employed,
and where short-circuiting may bring about disastrous
results.

A paper will be read before this Section by Mr. F. B.
Behr on the authorised Manchester and Liverpool Express
Railway, which is intended to be constructed on the Mono-
rail system, and to be worked electrically.

Canals.

Concurrently with the construction of roads in this
country was the formation of canals, as a means of inland
communication, mainly for the carriage of minerals and
merchandise, though they also conveyed passengers by
express boats. The only recent structure of this character
in the United Kingdom is the famous Manchester Ship
Canal, with which the name of Sir E. Leader Williams,
M.Inst.C.E., is associated. This, however, is hardly a
canal in the sense in which that word was employed by
Brindley, ‘‘the father of inland canal navigation in
England,’ as the largest amount by far, in the proportion
of 10 to 1, is its seaborne as compared with its local traffic.
It is interesting to notice that a very important wheat trade
is being carried on with India, exported both from Bombay
and Kurrachee. The seaborne traffic and the barge traffic
for 1894 was 686,158 tons and 239,501 tons respectively,
and has during eight years increased, until in 1902 it had
reached 3,137,348 tons and 280,711 tons respectively.  The
most interesting recent development of the works is the
new Dock now in course of construction, with its five sets of
transit sheds, which are being built on the Ferro-Concrete
system,

Ships.

The intercommunication of the nations of the world is
largely dependent on the navigation of the ocean. The
first vessel to cross the Atlantic fitted with steam power was
the Savannah, of about 300 tons, which arrived at Liverpool
from Savannah, in Georgia, in thirty days, partly under
steam and partly under sail.  Ocean steam traffic has been
extending ever since. Two years ago I had occasion, in
connection with my Presidential Address to the Institution
‘of Civil Engineers, to collect some statistics with regard
to shipping, and found that according to Lloyd’'s Register
the largest British vessels then afloat were the twin-screw
steamers Oceanic, of 17,274 tons, and the Celtic, of 20,904
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tons, both gross register, built for the White Star line,
and regularly making the passage between Liverpool and
New York in seven days and eight days respectively ; and
the Celtic is still the largest mercantile steamship afloat,
tha tonnage of the new German steamer, Kaiser
Wilhelm I1., being 19,360 tons gross register.

Unfortunately these fine ships, with many others, are
now no longer owned in this country, although still flying
the British flag. The latest German steamer on the
American line, together with others recently launched from
the Vulcan Works at Stettin, have maintained a speed
averaging more than 23 knots, whilst the Cunard Com-
pany's liners—still, happily, English—the Campania and
Lucania, built ten years ago, average 22 knots. This com-
pany is under contract with the Government to build two
liners to maintain an average speed of 24} knots. The
secretary of ‘‘ Lloyd's Register of British and Foreign
Shipping " has kindly supplied me with a list of the
steamers of 10,000 tons and upwards which have been
launched in the United Kingdom between 19oo and June,

1903. It is given in aggregate below i—
Year i No. of ships Agg{:g::‘:egrou
1900 | 8 95,275
1gor 8 107,396
1902 7 | 98,505
. 1903 } 6 | 67,600
(six months to June 30) / |

In the Address already referred to T mentioned the appli-
cation as having been then recently made of the Parsons
steam turbine to H.M. torpedo-boat destroyers. The South-
Eastern and Chatham Railway Company’s new steamer The
Queen has been fitted with this class of engine of latest
design. There is a central high-pressure turbine, driving
its shaft at 700 revolutions a minute, and two side low-
pressure turbines, each driving its separate shaft at soo
revolutions a minute. The steamer is 310 feet long, and
is now running successfully in the service between Dover
and Calais. f

For some time past much attention has been paid, more
especially in France, to the perfecting of submarine vessels
for the purposes of naval warfare, but it cannot yet be said
that they have passed beyond the experimental stage,
although the advance made has been such as to cause our
Admiralty to order several additional vessels of the sub-
marine type. These vessels are to be propelled by internal-
combustion engines when on the surface of the water and
by electric motors when submerged.

(approximate)

Aéronautics.

Another of the attempted means of locomotion is that of
aérial navigation. How little we appear to have advanced
beyond where we were fifty years ago, when on September
24, 1852, that eminent French engineer, Henri Giffard,
succeeded during an experimental ascent in Paris in driving
a balloon against the wind for a very short distance,
although on October 19, 1901, M. Santos Dumont was
successful in navigating his balloon from St. Cloud round
the Eiffel Tower in Paris and back to the spot where he
had started only half an hour previously. Many have been
engaged in this so far unsolved problem of aérial navi-
gation, but there is one of whom we seldom hear. 1 will
quote what Dr. Janssen said in his Presidential Address
to the International Aéronautic Congress, held in France
on September 15, 1900, regarding Mr. Langley, Correspon-
dent of the Institute of France and Secretary of the Smith-
sonian Institution at Washington. *‘ Independently of the fine
and profound researches of this investigator upon the resist-
ance of air, Mr. Langley has constructed an aéroplane which
has progressed and has sustained itself during a time notably
longer than any of the apparatus previously constructed.”

In the last report of the Smithsonian Institution, that for
1901, it is stated that this steel flying-machine had a sup-
porting area of 54 square feet, a weight of 30 Ib., developed
1} horse-power, and repeatedly flew from one-half a mile
to three-quarters of a mile. I cannot close this portion of
my Address without referring to the death on February 7
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last, in the ninety-fourth year of his age, of that eminent
scientific aéronaut, Mr. James Glaisher, F.R.S., who in
1803 made his famous ascent to an altitude of seven miles,
and who described at the Newcastle-upon-Tyne Meeting in
that year, in an evening lecture, the balloon ascents made
for the British Association.

Wireless Telegraphy.

In addressing this Section I feel that I ought to say a
few words on the subject of ** wireless telegraphy.” With
regard to signalling Signor Marconi certainly seems to have
made progress. In January, 1gor, signals were conveyed
from Poldhu in Cornwall to the Isle of Wight, a distance
of 200 miles, and in December of the same year, between
Cornwall and St. John's, Newfoundland, a distance of 2000
miles. In the year 1902 signals were transmitted from
England to the Baltic and the Mediterranean, which had
thus passed over both sea and land. It seems to be not
improbable that signals can be sent any distance, so long as
the sending station can develop suflicient energy. The
question of ‘* syntonism,”" by which it is proposed to assure
the secrecy of messages, appears to be still sub judice, but
is undergoing further investigation.

There appears to be a practical field for the development
of *“ wireless telegraphy,” more especially where ordinary
telegraphy cannot be applied, as, for instance, between shore
und ships at sea or between one ship and another.

The Marconi Wireless Telegraph Company have oblig-
ingly furnished me with a list of eighteen land stations
fitted on the Marconi system for commercial ship signalling,
together with a list of forty-three passenger-steamers
.already furnished with the Marconi apparatus, thus afford-
ing evidence of its application to practical purposes.

The system of ** wireless telegraphy "' by Sir Oliver Lodge
and Dr. Muirhead has, I understand, been fitted to cable
steamers of the Eastern Extension Telegraph Company, to
enable communication to be made with their cable stations.

SEWAGE DisrosaL.

The bacterial treatment of sewage is receiving much
attention, and by the courtesy of Mr.. J. Corbett,
M.Inst.C.E., the Borough Engineer of Salford, I am en-
abled to make a brief reference to the system of sewage
treatment now carried on at the Salford Corporation Sewage
Works, adjoining the Manchester Ship Canal. Twenty
vears ago the works were constructed with precipitation
tanks for lime treatment of the sewage. After fourteen
years of experiments with various precipitation and filtra-
tion processes, ten of the original precipitation tanks were
formed into two large tanks in which precipitation takes
place with the aid of milk of lime and salts of iron. The
other two original tanks were converted into six roughing
filters containing 3 feet in depth of fine gravel, to intercept
particles which have escaped the precipitation process, and
which would tend to choke the final filters. The final
purification is on bacteria beds or aérated filters, with an
open false floor of perforated tiles and large open culverts
giving constant ventilation through the beds, some of which
are filled to a depth of 5 feet and others to a depth of 8 feet
with crushed clinkers of from % inch to { inch diameter.
The liquid is *‘ rained "’ on to the surface by spray jets,
and the beds are used generally in shifts of two hours each
for eight hours a day in dry weather and for twenty-four
hours during heavy rainfall.  An average quantity of from
400 to 00 gallons of sewage per square yard per day is
treated with satisfactory results.

LiverrooL Docks.

Although there may seem little of interest in the vast
areas of sand which separate Southport from the sea, yet
if the whole sea coast from the Dee to the Ribble be taken
into consideration, there are few areas of greater interest
to the hydraulic engineer than these rivers with the shores
that bound them, and few in which stranger changes in
land level have occurred within historic times. In the
Itinerary of Ptolemy, the Ribble is named immediately after
the Dee, the Mersey being omitted altogether.

At the meeting of this Association at Liverpool in 1896,
reference was made to these matters, not only by the
President of this Section, Sir Douglas Fox, Past President
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Inst.C.E., but also in papers read, one of which, by Mr.
1. M. Reade, F.G.S., is entitled ‘* Oscillations in the Level
of the Land, as shown by the Buried River Valleys and
Later Deposits in the neighbourhood of Liverpool.”

Evidence of the gradual sinking of the land is given by
the very interesting discovery in 1850 of a Roman bridge
at Wallasey Pool, Birkenhead. After excavating fourteen
feet, the workmen came upon a bridge of solid oak beams,
supported in the centre by stone piers and resting at the
ends upon the solid rock at the sides of the creek. The
length of the bridge was 100 feet and its width 24 feet,
and the beams were each 33 feet long, 18 inches wide,
and ¢ inches thick; there were 36 beams formed into 12
compound beams, each 27 inches in depth. Careful draw-
ings of this bridge were made by Mr. Snow, an engineer
employed on the work then in progress. The drawings
show that the rocky bed of the stream was some 13 feet
below the bridge, which was itself about 16 feet below
present high-water level.

Formerly Liverpool was one of the ports subordinate to
the Comptroller of Chester, and is styled in the Patent ** a
creek in that port."

The first Act of Parliament authorising the canstruction
of Dock works was obtained in 1709, and in 1853 the water
area of the docks had been increased to 178 acres. Since
1853 the progress has been much more rapid, especially
within the last thirty years. The total area of the docks
and basins at Liverpool and Birkenhead is now 3566 acres;
whilst in connection therewith there are rather more than
35 miles of quayage. The marked tendency in recent years
to increase the length, beam, and depth of ocean-going
steamers has necessitated the provision of dock accommoda-
tion for a much larger class of vessel than formerly existed ;
and during the last decade works of great magnitude have
been successfully carried out by the Mersey Docks and
Harbour Board, under the able direction of the late Mr,
G. F. Lyster, M.Inst.C.E., and, since his death, of his
son, Mr. Anthony G. Lyster, M.Inst.C.E. In the northern
section a new graving-dock has been constructed, extensive
additions have been made to the Canada and Huskisson
Docks, whilst the difficult work of constructing new river
entrances has also been satisfactorily completed. In the
southern section, the Queen’s Dock has been enlarged and
other important additions have been executed and brought
into use.

To convey some idea of the magnitude of the works
executed, it may be mentioned that the amount expended
by the Dock Board in the extensions above indicated
exceeds 1,750,000l

The largest lock connected with the port of Liverpool
is the Canada, 6oo feet long by 100 feet wide, the sill being
14 feet below the datum of Old Dock sill, which datum is
4 feet 8 inches below Ordnance datum, or mean sea-level.
Two large river-entrance locks into the Brunswick Dock
are now approaching completion, the larger lock having a
length of 350 feet and a width of 100 feet, with a sill 19 feet
6 inches below the datum of Old Dock sill.

One of the striking features in connection with the
port of Liverpool is the difficult and extensive work con-
nected with the dredging operations at the Mersey Bar,
Since the commencement in 1890, to August, 1903, no less
than #%2,000,000 tons of material have been dredged and
removed from the Bar and sea channels, and the average
quantity for the last five years has been in round figures,
7,000,000 tons per annum. The total tonnage of the port
for the year ended July 1, 1903, was 13,308,305, and the
receipts therefrom amounted to 1,185,066l., exclusive of
graving dock and other rates.

IRRIGATION. :
This being the first Meeting of the British Association
since the completion of the Assuan dam, which 1 had the
opportunity to inspect when visiting Egypt in the early part
of this year, I should like to devote to it a short portion
of my Address. Those who desire to learn all about that
work in detail T would refer to the papers (to which,
indeed, I am indebted for my information on the subject)
read before the Institution of Civil Engineers on January 27
last by Mr. Maurice Fitzmaurice, g.M.G., M.Inst.C.E.,
who had charge of the work on behalf of the Egyptian
Government from its commencement in 1898 until
December, 1901, and by Mr. F, W. S. Stokes, M.Inst.C.E.,
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managing director of Messrs. Ransomes and Rapier, of
Ipswich, who undertook the manufacture and erection of
the sluices and lock-gates.

The Nile reservoir has been constructed for the purpose
of impounding the water of the River Nile during the winter
months, and discharging it in the months of May, June,
and July, so as to supplement the ordinary flow of the river,
and thus enable land to be irrigated which would otherwise
receive either no water, or an insufficient supply. The
situation chosen for the dam was the head of the Assuan
cataract, There were various reasons for the choice : there
was a wide section of the river, the waterway being about
seven-eighths of a mile, thus permitting the construction of
sufficient sluices at different levels to discharge the whole
volume of the Nile in flood without weakening the dam by
placing them too close together; the height of the dam
would be moderate ; the site chosen seemed to promise good
rock foundation throughout, and there were several natural
channels when the water was low, each of which could be
dealt with separately if desired.

Arrangements had to be made to house and feed a
population of 15,000; offices, workshops, a hospital, and
other temporary buildings had to be erected, and a line of
railway about 3 miles in length had to be constructed to
connect the railway from Luxor to Assuan with the works
at the dam. This preliminary work was carried out in
1898, and on February 12, 1899, H.R.H. the Duke of
Connaught laid the foundation-stone of the dam.

To enclose the site of the permanent masonry dam, and
to render it dry for the purpose of excavation and laying
the masonry, temporary dams, known in Egypt as ** sudds, ™
had to be formed both above and below the site of the
permanent dam. At low Nile the river at the Assuan
cataract divides itself into five channels, and this work was
done in five sections. The down stream ** sudds ' were first
made, and consisted of stones.- After the rush of water
had been thus stopped, the up-stréam ** sudds "' were formed
of bags of sand.

It was found that the rock on the site of the dam was
decomposed. The importance of a solid rock foundation
was paramount, and to obtain it the excavation had to be
carried down to a considerable depth, necessitating the re-
moval of double the amount of material which had been
contracted for, and the consttuction of nearly one and a
half times the quantity of masonry that had been antici-
pated. The masonry, consisting of local granite set in
Portland cement mortar, was commenced in May, 1900,
was carried on vigorously during two working seasons in
which the Nile was abnormally low, and was finished in
June, 1902, less than 34 years after the first stone was laid,
and one year before the expiration of the contract time.
The dam is nearly 1} miles in length, and the difference
between the surface of the water on the up-stream side and
that on down-stream side is 65} feet when the reservoir
is full. The masonry is pierced by 180 sluices, of which
140 are 23 feet high by 6 feet 61 inches wide and 40 are
11 feet 6 inches high by 6 feet 61 inches wide.

The construction of the dam having closed the river to
navigation, provision for the passage of vessels was made
by means of a canal formed on the west bank of the Nile
and having a succession of four locks.

The capacity of the Nile reservoir when filled to the top
water height of 348 feet above mean sea level is about
37,600 million cubic feet, a quantity which might have been
greatly increased had not the desire to preserve the Temple
of Philae prevented the raising of the water to the level
originally proposed. Even now many portions of the temple
or its adjacent buildings are partially submerged.

It is anticipated that by allowing the whole volume of
the Nile to pass through the sluices when most laden with
mud during floods, the silting up of the reservoir to any
considerable extent will be prevented. The cost of the
works was nearly 2,450,000l ‘or about 10l. per million
gallons of water impounded.

The original surveys and designs for the works were pre-
pared by Mr. Willcocks (now Sir William Willcocks,
K.C.M.G.), under the instructions of Lord Cromer and Sir
William Garstin, Sir Benjamin Baker, K.C.B., K.C.M.G.,
F.R.S., Past President Inst.C.E., being the consulting
engineer. On the retirement of Mr® Fitzmaurice, he was
succeeded by Mr. C. R. May, M.Inst.C.E., as engineer in
charge. The work was carried out by Messrs. John Aird
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and Co., as contracters, Mr. John A. C. Blue,
Assoc.M.Inst.C.E., acting as their agent.

All concerned in the inception and execution of this great
undertaking are to be congratulated on its successful and
speedy completion, in the face of the many difficulties which
were encountered and overcome.

WATER SuppLy.

To everyone a plentiful supply of good water is not only
a luxury, but almost a necessity of existence, yet how few
even amongst the more intelligent of the millions who are
accustomed to find such a supply ready to hand at the
nearest tap have more than a very imperfect notion of the
works that have to be constructed to obtain it, or the daily
care and attention given to secure and maintain its purity,
to ensure its efficient distribution, and to prevent its waste
by careless, ignorant, or reckless consumers, It may there-
fore not be out of place that when the chair of this Section
of the British Association happens, as now, to be occupied
by one whose professional life has been largely associated
with waterworks undertakings, he should address you on
that subject, and endeavour briefly to direct attention to
some of the main features of waterworks construction and
management. In following that course I shall, however,
necessarily have to describe what is already well known to
at least a portion of my audience, on whose indulgence I
must therefore rely.

Water supplies may be divided into two main classes,
namely, ‘* Gravitation ' and ‘' Pumping.” In some in-
stances a combination of gravitaiton and pumping is re-
sorted to, especially’ in those cases in which the more
elevated portions of the district to be supplied are situate
above the gravitation level, In selecting a suitable source of
supply the main points for consideration are the quantity
and the quality of the water. The quantity should be such
as will not only suffice to meet the requirements throughout
the most protracted’ periods of drought and frost of the
existing population to be served, but should provide for the
probable growth of that popul:nion during a reasonable
number of years to come. The quality of the water selected
should be the best that can be obtained, having due regard
to considerations of ‘éxpense. The question of the altitude
being sufficient to permit of a supply by gravitation is of
far less moment than those of quantity and quality, because
the difference in cost between water derived by gravitation
and that obtained by pumping is, in the United Kingdom,
less than is generally supposed ; indeed, contrary to popular
belief, gravitation water is frequently more costly than
pumped water, owing to the much greater capital outlay
usually incurred in the construction of the works for storing
and conveying it.

Gravitation works may be divided into three classes,
namely, those in which water is taken directly from a spring
or stream without storage, those in which it is taken from
a natural lake, in which case the surface level of the water
is usually raised so as to increase the capacity of the lake
as at Thirlmere, and those more numerous cases in which
the water of a spring is impounded in an artificial reservoir
generally formed by the construction of an earthen or
masonry dam across the valley along which flows the
stream to be taken.

In the more populated portions of England it is becoming
more and more difficult to find an unappropriated gathering
ground available as a source of water supply. The gather-
ing ground, or drainage area as it is frequently termed,
should either be free from human habitations and other
sources of possible pollution, or any pollution arising there-
from should be capable of being efficiently disposed of by
removal from the area of the gathering ground or other-
wise,

The gathering ground must also possess a site suitable
for the formation of an impounding reservoir. When this
has been selected it next becomes necessary to ascertain the
amount of the available rainfall, as recorded by rain-gauges
situate in the drainage area or its immediate vicinity, or
where these are not available, as deduced from the returns
obtained from more distant rain-gauges, care being always
taken that some at léast of the gauges have been observed
for a sufficient number of years to enable the true average
rainfall to be determined. To store the whole of the water
flowing from a gdthering ground during a cycle of wet
years in order to utilise it during a cycle of dry years would
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entail the construction of reservoirs of enormous capacity,
at a cost incommensurate with the object to be attained ;
it is therefore customary to make them of such size as to
enable the supply to be maintained without risk of failure
throughout the three driest consecutive years, the mean
annual rainfall of which years generally amounts to about
four-fifths of the average taken over a long period—say,
forty or fifty years. From the mean rainfall of the three
driest consecutive years a deduction must be made for loss
by evaporation, which is usually between twelve and sixteen
inches. The result is known as the available rainfall, and
represents the quantity of water which can be drawn con-
tinuously from an impounding reservoir without fear of
failure in the driest years. But the whole of this water
can rarely be abstracted from a stream without injuriously
affecting mill-owners or other riparian owners on the stream
below the reservoir ; therefore they have to be compensated
for the injury they sustain, This is sometimes done by
payments in money, but where the mills on the stream are
numerous it is generally more economical to make com-
pensation in water delivered into the stream immediately
below the reservoir, because the same water compensates
each mill in succession as it flows down the stream.

It has now become an accepted principle that one-third
of the available rainfall flowing down a stream in a regu-
lated quantity day by day throughout the year is of greater
benefit to the mill-owners (with a few exceptions) than the
whole of the rainfall allowed to flow in the irregular manner
in which it is provided by nature. This compensation water
is discharged from the reservoir into, the stream either
during certain hours on working days or by a uniform flow
throughout the twenty-four hours of every day; a method
now frequently demanded by County Councils on so-called
sanitary grounds, but which is in my opinion not infre-
quently detrimental to the interests of mill-owners without
a corresponding advantage to the public. i

Where compensation in water is given there remains for
distribution in the district to be supplied a quantity equal
to only two-thirds of the available rainfall. .

Assume for the sake of illustration a case in which the
gross annual rainfall is 4o inches. Then we have :—

Inches

Gross annual rainfall ... s 40
Deduct to arrive at the mean unnuzl} rainfall of
the three driest consecutive years—say one-

fifth of forty s

Mean annual rainfall of three driest consecutive
years Yk
Deduct for evaporation, say e 14

Available for supply if no compensation water

be given ... e . I8
Or if compensation water be given deduct one-

third e D
Leaving available for supply ... ey, 12

Having now ascertained the amount of the rainfall avail-
able for the supply of the district, it remains to be seen
whether or not the area of the gathering ground above the
reservoir is sufficient to give the required quantity of water.
If it is not, the area may in some cases be extended by
means of catch-waters in the form of open conduits cut
along the sides of the valley below the embankment of the
reservoir, and at such an elevation as will enable them to
discharge the waters they collect into the reservoir above
its top water line.

Almost all waters derived from gathering grounds are
much improved by filtration before use for potable purposes.
In some cities and towns in this country, more especially
in Lancashire and Yorkshire, the benefit derived from
filtration has not been sufficiently appreciated, and the water
is still delivered into the houses unfiltered; but I am of
opinion that the time will come when nearly every town
of importance supplied with water derived from gathering
grounds will adopt filtration, for it not only removes matters
in suspension but it also diminishes the discoloration due
to peat which is to be found in most moorland waters.

Reservoir dams in Great Britain consist either of earthen
embankments or masonry walls. Of the former, examples
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of considerable size may be seen at the reservoirs of the
Manchester Waterworks, designed by Mr. J. F. Bateman,
F.R.S., Past President Inst.C.E., who was President of
Section G of the British Association at the Manchester
Meeting in 1861; and at the Rivington reservoirs of the
Liverpool Waterworks, designed by my father, the late Mr.
Thomas Hawksley, F.R.S., Past President Inst.C.E., who
was President of this Section at the Meeting at Nottingham
in 1860,

Earthen embankments are formed of the most suitable
materials to be obtained by excavation in their neighbour-
hood ; the water is retained by a wall of watertight clay
puddle forming the core of the embankment, extending for
its whole length and continued at each end into the natural
ground forming the hillsides, This puddle core has to be
carried down into the ground until watertight strata be
met with, occasionally necessitating a puddle trench having
a depth of 8o feet or more below the bottom of the valley
and 200 feet or more in depth in the hillsides. Where the
strata forming the sides of the valley are not watertight, it
is necessary to continue the puddle core along the sides of
the reservoir by means of wing trenches. The determin-
ation of the depth and extent of the puddle trench in order
to secure the watertightness of the reservoir is one of the
most difficult and anxious duties of the engineer on whom
rests the responsibility of its construction. In forming his
judgment he has to rely entirely on his experience for guid-
ance, this being one of those matters which cannot be learnt
at an engineering school or even in an engineer’s office.
How much depends on the exercise of a wise and trained
judgment may be understood when it is realised that an
error in this respect may result in very costly works having
subsequently to be undertaken to stop an escape of water
which might in the first instance have been prevented by a
comparatively small outlay.

Provision has to be made for the passage of flood-waters
during the construction of the embankment. This is
ordinarily effected by the construction at about the level of
the stream of a tunnel of sufficient diameter to convey
with only a slight head the volume of water produced by
the greatest flood which experience has taught us to antici-
pate. This tunnel is sometimes formed beneath the em-
bankment, but preferably, where the circumstances are
favourable, it is carried through the natural ground near
to one end of the embankment. A shaft is built in con-
nection with the tunnel, in which, after the embankment
has reached its full height, are placed the outlet valves of
the reservoir,

It is of the utmost importance that ample provision should
be made for carrying off the flood and other surplus waters
coming from the gathering ground when the reservoir is
full, for if this be not done serious consequences may ensue,
including the washing away of the embankment with re-
sulting destruction of property and even of life. The
surplus waters sometimes fall down a shaft erected within
the reservoir, and make their escape by means ®f the tunnel
previously mentioned, but more frequently they flow over a
masonry weir and reach the stream below the embankment
by means of a bye wash formed in the hillside. In my
opinion the latter method is in most cases to be preferred,
as being free from the risk of blockage by ice to which
the shaft and tunnel are liable. Engineers are occasionally
reproached with extravagance in the magnitude of the
provision made for the escape of flood waters, but it must
always be borne in mind that a maximum flood has to be
provided for, such a flood as may occur only once in twenty
or thirty years, but which must find a means of escape
when it does occur, without danger to life or property.

Masonry dams are not so frequent in this country as
earthen dams, partly by reason of their greater cost and
partly because the geological conditions are generally not
favourable to their formation, for not only do they require
a supply of suitable stone near to hand for their construc-
tion, but they also need an incompressible foundation, such
as rock or very strong shale. Any irregularity in the com-
pression of the foundation occasioned by the weight of the
dam would be liable to fracture the masonry of which it
was built.

In the case of masonry dams a tunnel for the passage of
flood waters during construction. is formed at a suitable
level in the masonry of the dam, and after completion of
the work they are generally allowed to pass over the top
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of the dam for the whole or a portion of its length, thus
obviating the necessity for and the cost of an independent
bye wash. :

Whilst masonry dams have the advantage over earthen
dams of not being liable to be breached by a waterspout, I
am not aware of any case in which an earthen dam has
been destroyed in that manner, and so far as I am able
to form an opinion the accidents due to other causes have
been as frequent in the case of masonry dams as in that
of earthen dams. The destruction of masonry dams has
in some instances been the result of too great reliance
having been placed on theoretical calculations, without
sufficient allowance having been made for the many defects
in material and workmanship which might occur in a work
of that kind. It was the opinion of the late Mr. Thomas
Hawksley that in some cases the destruction of masonry
dams had been occasioned by the neglect of the effects of
uplift due to the pressure exerted by water finding its way
beneath the bottom of the dam, a possible condition which
he was very careful to take into account when designing
the masonry dam of the Vyrnwy reservoir of the Liverpool
Waterworks.

Examples of large masonry dams in the United Kingdom
may be seen in that constructed by Mr. G. H. Hill at
Thirlmere Lake, from which the city of Manchester is
partly supplied with water. Also at the Vyrnwy reservoir
of the Liverpool Corporation Waterworks, designed by and
partially carried out under the direction of the late Mr.
Thomas Hawksley, after whose retirement it was completed
by Mr. G. F. Deacon, who presided over Section G on the
occasion of the visit of the British Association to Toronto
in 1897; and again at the reservoirs near Rhayader, in
Wales, now approaching completion, from the designs and
under the direction of Mr. James Mansergh, F.R.S., Past
President Inst.C.E., for the supply of water to the city of
Birmingham.

From the impounding reservoir the water has to be con-
veyed to the point of distribution by an aqueduct. This
aqueduct, which is sometimes of great length, may consist
either wholly of metal pipes, usually of cast iron, or partly
of a conduit constructed of masonry, brickwork or concrete
following the contour of the ground, with occasional tunnels
where high ground has to be passed through, and metal
(inverted syphon) pipes where valleys have to be crossed.
These conduits may be either open or covered, the latter
method being generally adopted, when they become what
is technically known as *‘ cut and cover " conduits. In the
case of a continuous pipe-line of considerable length it is
divided into sections by means of break-pressure tanks inter-
posed at suitable elevations, each tank being say 100 feet
or thereabouts below the preceding tank, by which means
the pipes are relieved from the excessive pressure to which
they would be subjected if the head due to the elevation of
the impounding reservoir was carried forward to the service
reservoir, from which the water is distributed to the con-
sumer. Steel pipes are frequently used abroad where the
cost of carriage is great, but they have not yet been much
employed in this country, sufficient experience not having
yet been gained in reference to the deterioration of steel
pipes due to the action of the water from within and of the
ground in which they are laid from without.

The lines of pipe are provided at intervals with suitable
stopcocks, sluice-valves, and air-valves, and also in some
cases with self-acting valves which close automatically in
the event of the velocity of the water in the pipe becoming
abnormally increased owing to the bursting of a pipe
bevond. 1

I have already stated that most waters obtained from
gathering grounds are much improved by filtration. The

rocess of filtration may be carried on where the water
eaves the impounding reservoir or at any convenient point on
the line of conduit thence to the place of distribution, pro-
vided the filter-beds are situate at such an elevation as to
place them on the line of hydraulic gradient. Various con-
siderations will influence the determination of their position,
but it is desirable that the water should not be subjected
to long exposure to light after filtration. Filtration by the
slow passage of the water through a bed of sand from two
to three feet in thickness, supported by small gravel or
other suitable material, is the method usually adopted in
Europe, though what is known as mechanical filtration has
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been used to a considerable extent in the United States,
and may under certain conditions be usefully employed.
However I do not think it is likely to take the place to any
considerable extent in this country of the efficient system
of sand-filtration introduced so long ago as the year 1828
by the late Mr. James Simpson, Past President of the
Institution of Civil Engineers. The rate of filtration, to
be thoroughly effective, must depend on the condition of
the water to be filtered, but a rate of from 450 to 3550
gallons per square yard of surface of sand per day (i.c.
twenty-four hours) is usually found to be efficient. Filter-
beds are generally open to the sky, but occasionally, when
situate at considerable elevations, they are covered by roofs
to prevent interruption by the formation of ice in times of
severe frost. In certain exceptional cases in which the
water is difficult to treat it is twice filtered with excellent
results. The water after filtration should be discharged
into a pure-water tank or service reservoir of sufficient
capacity to enable the process of filtration to proceed at a
uniform rate by night as well as by day, without regard to
irregularities in the rate of demand in the district of supply.

The particles in suspension in the water, which are inter
cepted by the process of filtration, gradually form a film
over the surface of the sand, and thus improve the filtra-
tion; but this film at last becomes so thick as unduly to
reduce the rate at which the water passes through the
sand. The filter-bed is then laid off and, the water having
been withdrawn, the surface of the sand is scraped off to a
depth of about a quarter of an inch ; the sand thus removed
is washed in suitable machines to free it from the matter
intercepted during the process of filtration, and is after-
wards replaced in the filter-bed either immediately or after
several similar scrapings have taken place, care being taken
that the thickness of the sand left in the bed shall not at
any time be reduced below that required to ensure efficient
filtration. From time to time the sand is removed to a
depth of several inches and washed, and occasionally it is
taken out and washed to its full depth. From the fore-
going description it will be understood that the filtration
of water, although a simple process, is one which necessi-
tates constant watchfulness on the part of those responsible
for the management of those waterworks undertakings in
which the water undergoes filtration.

As near to the termination of the aqueduct conveying the
water from the impounding reservoir to the point of distri-
bution as the levels of the ground will permit, a service
reservoir should be constructed for the purpose of equalising
the flow of water along the aqueduct, and for maintaining
the supply to the district during any temporary interruption
on the line of aqueduct due to a burst pipe or otherwise.
The service reservoir should contain not less than one day's
supply, two or three days, and, in exceptional cases, even
more being sometimes desirable. Service reservoirs should
by preference be covered so as to exclude light, and thus
prevent the growth of vegetation which would otherwise
take place. The covering, when consisting of brick arches,
has also the advantage of keeping the water cool in summer,
and preventing the temperature from becoming too much
reduced in winter, The rate of draught on the service
reservoir is continually varying throughout the day and
night according to the hourly requirements of the popula:
tion which it serves. This variation is very considerable,
amounting during certain hours of the day to at least twice
the average rate of consumption during the twenty-four
hours. It will therefore be apparent that were it not for
the equalising effect of the service reservoir the aqueduct
must have a capacity at least double that which is needful
where a service reservoir is available. At Southport, for
example, although the water is distributed from a service
reservoir, that reservoir is situate at a distance of about
seven miles from the town, because, owing to the great
extent of comparatively flat land in the neighbourhood of
Scuthport, it was impossible to obtain a suitable elevation
nearer to the town than Gorse Hill, on the summit of which
the reservoir stands. Consequently the main pipes thence
to the town have to be of sufficient capacity to convey the
water at a rate corresponding with the demand at the time
of maximum consumption, or, in other words, of about
twice the capacity which would have been needed if the
service reservoir could have been placed close to the town,
when these pipes would, for the greater part of their length,
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have been situate on the inlet instead of on the outlet side
of the reservoir,

Having now followed the water in the case of a gravita-
tion supply from its source to the service reservoir from
which it is to be distributed to the consumers, it will be
convenient to follow in a similar manner water obtained by
means of pumping, leaving until later the consideration of
its distribution, which, after it leaves the service reservoir,
is common to both gravitation and pumped water.

Pumping supplies may be divided into two sections—first,
those where the water is drawn from a source only slightly
below the level of the pumping engines, such as where the
water is taken from a stream or lake, or from culverts
formed in gravel beds, or is discharged from impounding
reservoirs situate at too low a level to enable the water to
gravitate to the point of distribution ; and secondly, where
the water is raised from deep wells sunk in the sandstone,
chalk, or other water-bearing strata.

In the first-mentioned cases the water has usually to be
filtered, when it is generally found convenient to place the
filter-beds at the pumping station, the water being firstly
lifted (unless it will gravitate) on to the filter-beds, and
secondly, after filtration, and by means of a separate pump,
forced through pipes up to the service reservoir whence it
is to be distributed.

In the case of deep wells, the water seldom, if ever, re-
quires filtration, and is usually raised either directly or
through pipes into the service reservoir, the total lift being
frequently divided between lift pumps and force pumps with
the object of balancing the work to be done by the engine.

Sometimes the well alone will yield a sufficient supply
of water, but often it has to be aided by boreholes or by
drifts or headings driven horizontally in the water-bearing
strata near the level of the bottom of the well, and occasion-
ally continued for a considerable distance, even as much
as a mile or more from the well, the length of the head-
ings depending on the quantity. of water which can be
profitably obtained from them, and also on other consider-
ations too various to be mentioned here. There are cases
in which it is possible to obtain sufficient water by boring
from the surface of the ground and lowering a pump down
the bore hole. The expense of a large well is thus saved,
but it is, of course, impossible to augment the supply by
drifting. !

The time at my disposal will not admit of any observ-

ations on the merits of the various kinds of engines and.

pumps employed in raising water; they are not only very
numerous, but each has to be considéred in relation to its
suitability for the particular circumstances of the case in
question. Suffice it to say that, although most of the water
pumped in the United Kingdom is raised by means of steam
engines, water turbines, gas engines, oil engines, and (to
some slight iextent) electric motors are also employed. It
may be mentioned that one of the largest oil engines in this
country is engaged in pumping water from a deep well, and
it is not improbable that gas and oil engines will in the
future become more largely employed for waterworks
purposes.

It should here be mentioned that there are a few in-
stances in this country, and many in the United States of
America, in which a service reservoir is dispensed with,
and water is pumped directly into the main and distributing
pipes of the district to be served, a method which, although
employed with success, should not, in my opinion, be
adopted where the circumstances admit of the use of a
service reservoir. Where direct pumping is used, provision
must be made to ensure continuous pumping day and night
without intermission, so as to avoid interruption to the
supply of the district, and the speed of the engines must
be ‘constantly varied to meet the demands of the consumers
for the moment. The maintenance of uniformity of pressure
in the main pipes may be assisted by the employment of
large air vessels, or by accumulators such as are used for
the supply of hydraulic pressure, or preferably by a com-
bination of air vessels and accumulators. !

We will now return to the service reservoir. . ‘When this
reservoir is situate between the source of supply and the
district to be supplied, it receives the whole of the water
and delivers it into the district as needed for use; but when
the district lies between the source and the service reservoir,
it receives the excess of supply over consumption, and on
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the other hand makes good any deficiency during those
hours when the consumption exceeds the supply., In either
case this reservoir has the effect of equalising the flow
from the source to the reservoir throughout the twenty-four,
hours of the day.

From the service reservoir the water is conveyed by one
or more main pipes into the district of supply. These pipes
are gradually reduced in diameter as they pass through the
district, the water which they convey is taken off by other
main pipes branching from them, and finally enters the,
service pipes, which are usually from five inches to three
inches diameter, and are those from which the consumers’
communication pipes are taken. The service pipes should
in all cases be controlled by valves, so that the water can
be shut off from them without interfering with the flow
through the main pipes. Consumers’ communication pipes
are not generally allowed to be attached to pipes of greater
diameter than five inches, and where a pipe of six inches,
diameter and upwards is carried along a street, another
pipe of three or four inches diameter (preferably the latter
size), and called a ryder pipe, is laid alongside to receive
the attachments 'of the communication pipes.  The ryder
pipe is divided into lengths of from 350 to 400 yards, each
of which is controlled by a valve at its junction with the
main pipe. Hydrants for use in case of fire are attached
to the ryder and other service pipes throughout the district .
at a distance apart not exceeding 100 yards. Except in
streets where the houses are small and not high, it is
desirable to lay the service pipes of not less than four inches
diameter, not because a smaller pipe would not suffice to
meet the requirements of the domestic consumers, but in
order to ensure an ample supply of water in case of fire.
When determining the sizes of the main pipes to be laid
throughout a town, the engineer commences with the pipes
most remote from the service reservoir, and gradually in-
creases the diameter according to the probable number and
magnitude of the supplies to be taken from them.

Pipes of cast iron having sockets run with lead and set
up with a hammer are mostly used for waterworks purposes,
but in some instances turned and bored joints put together
without lead have been used with success, but these are
only suitable where: there is an unyielding foundation. I
remember a case in Yorkshire, where turned and bored
pipes were, much against the advice of the engineer, used
for the distribution of gas in a colliery district, with the
result that in a few years nearly every joint was leaking ;
fortunately the engineer had anticipated that result, and.
had laid the pipes with sockets in addition to the turned
and bored joints; consequently, by opening the ground at
‘each joint and running the joint with lead, the leakage was
stopped without necessitating the relaying of the system of
pipes. The main Elipe of forty-four inches diameter, con-
veying water from Rivington to Liverpool, passes for several
miles over a coalfield, and the ground has in places sub-
sided over the coal workings as much as four feet without
interfering with the supply of water; the ground. having
been opened at the pipe joints, the lead, which had been
‘partially drawn from the joints; was forced back by hammer-
ing, and the joint was again made sound.

In some countries, where the cold is intense, water pipes
have to be laid at a depth of from 10 feet to 12 feet below
the surface of the ground to protect the water from frost,
but in the United Kingdom a depth of from 2 feet 6 inches
;o 3 feet has been found to be sufficient even in very severe
rosts. : f i

Water, especially when soft, causes the interior of cast-
iron pipes to become incrusted with nodules of iron, which:
reduce the effective diameter of the pipe and so diminish
its capacity. This action is greatly retarded and in some
instances entirely prevented by the application to the pipes,.
soon after they have been cast, of the coating introduced:
many yvears ago by the late Dr. Angus Smith, a process
now nearly always employed. el o

It was at Southport that I witnessed the bursting of a
main pipe, the only occurrence of the kind that I have seen
during a period of fortyyears, of which a considerable

ortion has been spent amongst waterworks. Owing to the
introduction of a new supply of water, the original main
I pipe was charged with water at a higher pressure than it
‘had been intended to bear, with the result that several
‘fractures occurred. I happened to be standing on one of
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the roads at a little distance from the town when I heard
a sound, and looking in the direction whence it came, saw
in a field near by a black column rise vertically in the air
for about forty feet in height, A girl who happened to be
working in the field put her hands to her ears and fled,
probably thinking she had seen Satan himself, but the
column soon became clear, the black colour having been
caused by the peat carried up with the water.

Having traced the water from its source to the door of
the consumer, we now enter into another branch of the
subject.  Up to this point the water has been entirely under
the control of the company or local authority by whom it
is provided, but from the moment it enters the consumer's
communication pipe, or where the communication pipe is
the property of the water supplier, from the moment the
water reaches the premises of the consumer, it comes under
his control, subject only to such regulations and super-
vision as the Legislature has given the water supplier
power to make and to exercise.

When water was supplied on the now almost obsolete
‘““intermittent service,'’ under which a town was divided
into a number of districts into each of which in succession
the water was turned for only one or two hours a day, the
water suppliers paid but little attention to the fittings within
the houses of the consumers, because, however great the
quantity of water wasted through defective fittings, the
waste could only last for the short time during which the
water was turned on in each district, and it ceased
altogether during the night.

About the year 1831 the system of ‘‘ constant service,’
“by which is meant a supply of water available from the
pipes of the water suppliers at any moment throughout the

~day or night, was introduced into this country by the late
‘Mr. Thomas Hawksley, at Nottingham, and it soon became
evident that if a constant servicé was to be maintained the
fittings within the houses of the consumers must be adapted
‘to the new conditions and be placed under regulation and
supervision. Suitable regulations were therefore formu-
lated, and have since been improved and modified to meet
modern requirements. These regulations, which are mainly
directed to the use of proper pipes, taps and other fittings,
and to service cisterns so constructed as to prevent a con-
tinuous flow and consequent waste of water, do not in any
way limit the use of water by a consumer, who is at liberty
to take as much as he requires whether by day or by night,
nor does their strict enforcement inflict any hardship on
the consumer, to whom good water fittings kept in a proper
state of repair are in the end more economical than cheaper
and inferior fittings requiring the frequent attendance of
‘the plumber.

About five years ago, 1 had occasion to obtain statistics
relating to the consumption of water in sixteen towns (in-
cluding Southport) in England, containing an aggregate
population within the district supplied of rather more than
five millions of people, and found that the average quantity
of water consumed in those towns for domestic purposes
was 18} gallons per head per diem, showing what can be
effected by good management and a careful observance of
proper regulations for the prevention of waste without im-
posing any restriction on the quantity of water legitimately
used. The figures which I have quoted as water for
~domestic purposes include the unmetered trade supplies and
that comparatively small amount of waste which cannot be
prevented, but do not include the water supplied by meter
for trade purposes, the amount of which varies greatly in
different towns, but being paid for by the consumer accord-
ing to the quantity used may be disregarded when com-
paring the management of waterworks undertakings.

Some soft waters, more especially those derived from
moorlands, have an injurious action on lead pipes and lead-
lined cisterns, and are liable to cause lead poisoning in
sensitive persons drinking the water, but this action is now
commonly prevented by bringing the water into contact
with lime before distribution.

In certain instances of public supplies, the hardness of
the water is reduced by one of the several softening pro-
cesses now in use, but it more frequently happens that the
softening is effected by those consumers who require soft
water for boiler or other trade purposes.

A few words with regard to the water supply of the town
in which the Meeting of the British Association is now being
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held may not be out of place, the more especially when it
is borne in mind that the rapid growth of its population
during the last half century could not have taken place
but for the introduction of a supply of good water.

The Southport Waterworks Company, by whom water
was originally brought to Southport, was established under
the authority of an Act of Parliament passed in the year
1854. Water was first obtained from a well sunk at Scaris-
brick, about five miles south-east of Southport, a source
which was practically superseded by another well which
was a few years later sunk at the Aughton pumping station
near Ormskirk. As the population to be supplied increased
in numbers, the Company subsequently sank a third well,
and constructed the still larger Springfield pumping station
near Town Green, about nine miles south-east of Southport,
and it is from the Aughton and Springfield wells, both sunk
into the Bunter Beds of the New Red Sandstone formation,
that the present excellent supply of water is derived. At
each pumping station the water is raised by a pair of beam
rotative steam-engines into two covered service reservoirs
situate on the summit of Gorse Hill, near Ormskirk, at an
elevation of 260 feet above ordnance datum, or in other
words, above the mean level of the sea. From this reservoir
tha water is brought through two main pipes to Southport
and Birkdale, which places have from the commencement
of the undertaking had the advantage of a constant service.
The late Mr. Thomas Hawksley acted as engineer to the
company from its formation until his death in 1893, and I
subsequently acted in that capacity until the transfer, under
the powers of the Southport Water (Transfer) Act, 1gor,
of the undertaking of the company to the Southport, Birk-
dale, and West Lancashire Water Board, consisting of re-
presentatives of the Corporation of Southport, the Urban
District Council of Birkdale, and the Rural District Council
of West Lancashire.

The advances in recent years in chemical science, and the
application of the science of bacteriology to the examination
of water, have led to the condemnation of waters which
a few years ago would have been deemed to be perfectly
suitable for a town supply. Whilst fully appreciating the
advantages to be derived from the most careful examin-
ation of water supplied for domestic consumption, I cannot
but think that we are sometimes unnecessarily alarmed by
the results obtained. Taking a broad view of the subject,
and looking to the healthy condition of towns which have
for many years been supplied with water from sources now
regarded with suspicion, I venture to think that the teach-
ings of chemistry and bacteriology are as yet but imperfectly
understood, and that in the future it will be found that
some waters now considered of doubtful character are per-
fectly good and wholesome. I am well aware that the ex-
pression of these views may call forth the indignation of
some of my friends amongst eminent chemists and bacteri-
ologists to whose opinions on such subjects I feel bound to
pay deference. A Royal Commission has recently recom-
mended that a Government department be established and
endowed with enormous powers of interference with the
action and discretion of the bodies entrusted by Parliament
with the responsibility of the administration of water sup-
plies, and it behoves those bodies to give careful consider-
ation to that recommendation, and to take such steps as
may be necessary to check any attempt to give effect to a
proposal which may result in committing them to the carry-
ing out of unreasonable requirements, possibly involving
needless expenditure, at the bidding of a Department from
whose dictum they may have no appeal.

Although a matter only indirectly connected with water
supply, I think it may be of scientific interest to this
Section to have brought to their notice the case of the River
Rede in Northumberland, which takes its rise in the Cheviots.
At a place called Catcleugh, about four miles below the
source of the Rede, its waters are diverted by the Newcastle
and Gateshead Water Company for the supply of their dis-
trict. The gathering-ground above the point of diversion
is about 10,000 acres in extent, and the quantity of water
taken is ascertained by means of a gauge, and registered
continuously by a recording instrument. An inspection of
the diagrams taken during periods in which there was no
rainfall shows a daily variation in the volume of water
flowing down the river. For example, during a period of
eight days (June g to 16, 1899) without interruption by rain,

LW . »
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the gradual rise and fall of the river was almost regular,
day by day, the maximum flow occurring about ¢ a.m.,
and the minimum about g p.m., the difference between the
two amounting to nearly 10 per cent. of the total quantity
passing down the river at the time of minimum flow.
Various suggestions as to the cause of this phenomenon
have been made, but 1 am unable to give any satisfactory
explanation. It occurs in winter as well as in summer,
and may take place daily throughout the year, though it
cannot be observed except during dry periods. It may well
be that a similar phenomenon occurs in other rivers, but

has escaped observation owing to the absence of recording ’

gauges.

THE INTERNATIONAL GEOLOGICAL
CONGRESS.

HE ninth gathering of the International Geological
Congress was held this year in Vienna. After a pre-
liminary series of excursions through different parts of
Austria-Hungary the members assembled in the rooms of the
University on Thursday, August 20, when the meeting was
inaugurated by the Archduke Rainer and the Minister of
Public Instruction. According to the programme prepared
by the committee of organisation, each alternate day was
to be devoted to the reading and discussion of papers on given
subjects of general interest, while the intervening days were
given up to excursions in the neighbourhood of the imperial
city, After the formal opening of the congress, the after-
noon of the first day was spent, under the presidency of Mr.
Emmons, of the United States Geological Survey, in receiv-
ing a miscellaneous group of communications, including a
paper on the Laccolites of the Aar-massif by Prof. Baltzer,
and an account of the recent volcanic eruptions of Martinique
and St. Vincent by Mr. E. O. Hovey, illustrated by an ex-
cellent series of photographic lantern slides. The next day
of discussion (August 22) was dedicated to the crystalline
schists, under the chairmanship of Prof. Zirkel in the morn-
ing and Prof. Loewinson-Lessing in the afternoon. Until
the various communications are in print and can be studied
and compared, it is hardly possible to say how far they have
advanced our knowledge of the subject. The speakers on
this and subsequently on the other selected subjects of dis-
cussion showed a prevailing tendency to dwell on the local
peculiarities of the regions most familiar to them, and rather
to lose sight of the general principles to which local observ-
ations should properly lead. The crystalline schists of Ger-
many, Austria, the Alps, Finland and North America were
all brought into review, so that a sufficiently wide basis was
provided for satisfactory generalisation. = The third day
(August 24) for the reading of papers, under the presidency
of Sir Archibald Geikie in the forenoon and Prof. Heim in
the afternoon, was spent in listening to essays by various
geologists on the important phenomena embraced under the
general designation of *‘ overthrusts.” MM. Lugeon and
Houg described the structures displayed in the Alps, Prof.
Uhlig those of the Carpathians, Mr. Bailey Willis those of
the United States. In an interesting discussion Prof.
Heim indicated that he surrendered the so-called ** double-
fold '* of the Glirnish, as originally advocated by him, and
now admitted that the structure implied a gigantic over-
thrust.  Prof. Rothpletz, who has long maintained this
view, also took part in the debate, which at times became
lively from the energy of the speakers and the difficulty
which they found in confining their exuberance within the
limits of time prescribed by the council. Though the
doctrine of overthrusts was admitted, considerable diver-
gence of opinion appeared as to the true nature and origin
of the structure,

Wednesday (August 26) was. dedicated to a consideration
of the geology of the Balkan peninsula and the East, under
the presidency .of Prof. Barrois in the forenoon and Prof.
Tschernyschew in the afternoon. An interesting and im-
portant series of papers was read, in which the present state
of our knowledge of these regions was detailed by those
geologists to whom the recent advance of that knowledge has
mainly been due.

On Thursday (August 27) the morning was taken up in the
reception of miscellaneous communications in four different
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rooms of the University. As this extensive building includes
a large number of rooms separated from each other by stair-
cases and passages, and as no adequate system of placards
was adopted to guide the members to these various meeting-

laces, much time was lost in trying to find them, and
in some instances the search was abandoned in despair. The
afternoon was devoted first to the reception of the reports of
the various Commissions appointed by the congress at pre-
vious meetings. A satisfactory statement was made by Prof.
Beyschlag as to the progress of the international geological
map of Europe. Sir Archibald Geikie gave in the report of
the Commission on lines of raised beach in the northern
hemisphere and also that of the Commission on international
cooperation in geological research. On his proposal it was
agreed to form a small committee for the purpose of collect-
ing information from different countries with a view to com-
bined effort in those branches of inquiry which are not purely
geological but require the services of other sciences. The
first number of the ‘‘ Palaontologia Universalis '’ was laid
before the meeting by M. Oehlert, who was warmly con-
gratulated on the successful launching of this enterprise.
The report of the Commission on glaciers was presented by
M. Finsterwalder. The recommendation of the committee
appointed to consider the Spendiaroff prize was unanimously
adopted, that the prize should be awarded to Prof. Brogger,
of Christiania, The last official act of the congress was to
choose the next place of meeting, which, by a majority, was
fixed to be Mexico.

A very unpleasant impression was made on a number of
members of the congress by the action of the Vienna com-
mittee of organisation in regard to the next meeting place.
So far back as March last the general secretary wrote to Dr.
Bell, acting director of the Geological Survey of Canada,.
asking whether an invitation could be sent from Canada to
hold the next meeting of gongress there, and assuring him.
that many Austrian geologists would be very pleased to visit
that country and would be happy to support the invitation
at the approaching Vienna meeting. No mention was made
in that letter, or in any subsequent communication, that
applications had been sent to any other country. Dr. Bell®
replied in the same month of March that he cordially wel-
comed the proposal and would do all in his power to further
its acceptance. The Geological Survey and the Royal Society
of Canada warmly supported it, and eventually the Govern-
ment authorities took it up and Parliament actually voted
25,000 dollars towards the necessary expenses of the meet-
ing. Dr. Bell was commissioned to proceed to Vienna and
personally invite the congress to hold their next session in
Canada. On arriving in Vienna, however, he found that,
unknown to any one in Canada, the committee had also been
simultaneously in treaty with Mexico, and without writing
to know what was being done in Canada had inserted in the
official programme an invitation which had in response been
received from Mexico. He soon saw that though the com-
mittée could not bind the congress, they had practically de-
cided the question in favour of Mexico so far us their votes
and influence could go. The Canadian authorities naturdlly
feel indignant at such treatment, and it will excite no sur-
prise if they are in no hurry to renew their invitation should
the visit to Mexico fail of accomplishment.

Excursions have always formed a prominent part of the
work of the geological congress, and this year they have-
been organised on a greater scale than ever before. Not
only was there a diversified series set on foot before the meet-
ing and another after it, but half the time of the congress
in Vienna was devoted to excursions in the neighbourhood.
Whether these miscellaneous parties contribute as much as
might be desired to the enlargement of the geological ex-
perience and knowledge of the congressists, they at least
have one excellent result inasmuch as they bring together
scientific friends who have seldom a chance of meeting each
other and, likewise, enable them to make the personal
acquaintance of men with whose writings they may have been
long familiar. Indeed, it may be asserted that the fostering
of such personal acquaintance is perhaps the most practically
valuable part of the work of the congress. For the en-
lightenment of the excursionists an admirable Livret Guide
to Austrian geology was drawn up by Dr. Teller. Of this
&ublication an account will be given in another issue of
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NOTES.

Pror. Granam Kerr has just received a letter from Mr.
J. S. Budgett in which the latter announces that he has
solved the important problem of the development of Poly-
pterus, . The letter is written from southern Nigeria and
dated August 28. It appears that Mr. Budgett has been
able to fertilise a large quantity of eggs of Polypterus
senegalus, and that the early development is ** astoundingly
frog-like ""—segmentation being complete and fairly equal,
and the process of invagination resembling that of the
frog's ‘egg. Prominent neural folds are formed which arch
over in the normal fashion. Mr. Budgett had already made
three expeditions to various parts of tropical Africa in his
endeavour to obtain material for studying the development
of Polypterus, and zoologists will rejoice that his efforts
have been at last attended with success. The Crossop-
terygians have been for some time the most important
vertebrate group awaiting the investigation of the embry-
ologist, and the results gained by Mr, Budgett in the work-
ing out of his material in the laboratory will be looked
forward to with the greatest interest by all vertebrate
morphologists.

A MOVEMENT is in progress for erecting a memorial of
James Watt, and at a meeting recently held it was decided
that the form the memorial should take should be an in-
stitution for scientific research, and an appeal is now being
made for funds to carry out .the project. Mr, Andrew
Qarnegie, who is the secretary for America, has promised
a subscription of 10,000l. towards the object.

Tue. Bombay University Syndicate announces that the
subject selected for the Dr. Theodore Cooke memorial prize
for 1905 is ** Electric Traction and the Application of
Electricity to the Requirements of Cities in India.”” Com-
petitors for the prize should be graduates in engineering
of the University of Bombay of not more than seven years'
stnndmg

“I'ne second lntnrnatxonal Congress of Philosoph‘ is to be
hcld in September of next year in Geneva.

. THE fourth International Congress of Pe\chology will, it
is stated, meet in Rome in the spring of 1903, instead of
in the autumn of 1904, as had been arranged.

" Dr. Louis PaArkEs has been appointed to succeed the late
Prof. Corfield as consulting sanitary adviser to H.M. Office
of Works.

Tuk forty-eighth annual exhibition of the Royal Photo-
'graphic Society opens to-day at the New Gallery, Regent
Street. ‘The exhibition will remain open until October 31.

¢ FurTHER trials on the electric railway at Zossen have
resulted in a speed of nearly 114 miles an hour being
attained.

AN exhibition of the pathological specimens which have
been added to the St, George's Hospital Museum during the
past year will take place at the museum from October 1
‘to 17.

[ Tug death is announced of Mr. Washington Teasdale, of
Leeds, at the age of seventy-three. He was a fellow of
‘several scientific societies, and president of the Leeds Astro-
nomical Society.

- A Reuter telegram from Santiago de Cuba announces
‘that a shock of earthquake, the most violent since 1885,
occurred there on the morning of September 19, and lasted
fifteen seconds.
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Tue death, at the advanced age of eighty-five, is
announced of Dr. Alexander Bain, who for twenty years
occupied the chair of logic in the University of Aberdeen,
and was a voluminous writer on language, logic,
psychology, and kindred subjects.

It is stated by Reuter that the private subscriptions
towards Captain Bernier's projected North Pole expedition
amount to 12,000l., of which Lord Strathcona has given
1oool. It is also stated that the Canadian Government
will probably build and equip the vessel for the expedition.

A PROVINCIAL sessional meeting of the Sanitary Institute
will be held at the University of Birmingham on Saturday
next, September 26. A discussion on some practical con-
siderations in connection with modern methods of treating
sewage will be opened by Prof. A. Bostock Hill and Mr.
J. E. Willcox.

Tue Colonial Economic Committee of Berlin announces
that the utility of the gutta-percha discovered by the ex-
pedition which was undertaken to New  Guinea under the
leadership of Herr Schlechter has so far been established that
the gutta-percha from the low-lying country may be re-
garded as suitable for cable purposes as an admixture, and,
if carefully obtained, be fit for cables in a pure condition.
Large quantities of gutta-percha have been obtained from
New Guinea, and are at present being tested, the Secretary
of State for the Imperial Post Office having granted a large
sum of money for the purpose. It is proposed by the
Colonial Economic Committee to establish a gutta-percha
enterprise for the education of the native population of New
Guinea in the cultivation of gutta-percha and its winning.
This will take the form of a fresh expedition under Herr
Schlechter for a period of three years. Assistance will be
given by natives of Borneo and others familiar with the
question of rubber production.

A successrur journey through eastern Mongolia (supple-
menting a more extended journey accomplished last year
by Mr. Campbell, Chinese Secretary of the British Lega-
tion) has, says a Peking correspondent of the Times, just
been completed by Mr, Claude Russell and Mr, Hicks Beach.
The party left Peking on July 2o, and, passing through
Jehol, struck north to the Manchurian Railway at Tsitsihar,
which was reached in forty-eight days. Their route lay
east of the Khingan Mountains, the distance covered, 1000
miles, being to a considerable extent, so far as is known,
through country not previously visited by any European.
The travellers rode on ponies, with pack mules for their
baggage. They had Tour servants, but no escort. They
met with unfailing courtesy from all classes, both Mongols
and Chinese. The country is thinly peopled, but is being
gradually colonised by Chinese from within the Great Wall.

A Brimisn and International Aéronautical Exhibition,
organised by the Aéronautical Institute, was opened at the
Alexandra Palace on Thursday last. Among the exhibits
are a model balloon, and kites and specimens of
balloon accessories sent by the German Government, ex-
amples of Mr. S. F. Cody’s kites and his gear for flying
them, various flying machines either full size or in model
form, and the large machine which Dr. Barton is con-
structing.  In connection with the exhibition three com-
petitions are to be held, silver and bronze medals being
awarded to the two winners in each. The first is for kites,
and in judging consideration will be taken of the way in
which the kite leaves the ground, the manner in which it
ascends, its steadiness, the time required to let out the
whole mile of wire or string, the altitude attained, and the
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rapidity and manner of descent. The second competition
is also for kites, and is organised with a view of ascertain-
ing the best and safest form of aéroplane for man-lifting
kites and dynamic flying machines, The third competition
is for parachutes.

IN the Atti della Fondaszione Scientifica Cagnola (vol.
xviii.), Prof. Grassi gives an excellent survey of our present
knowledge of malaria. He describes fully its epidemiology

and prophylaxis, and the morphology and development of |

the latter connection he intro-
The asexual parasites producing
the febrile attacks are named ‘‘ monogonia,” the develop-
mental forms in the mosquito ‘‘ amphigonia,” while the
recurrent attacks of fever which occur at long intervals
after infection are regarded as being due to parthenogenetic
parasites, which develop from the non-flagellating (female)
sexual cells, or gametocytes.

the malaria parasite. In
duces some new terms.

Tue first volume of reports of the Sleeping Sickness
Commission of the Royal Society has just been issued.
In report No. 1 Dr. Aldo Castellani describes his discovery
of the presence of a trypanosoma in this disease (see
NaTURE, Ixviii., p. 116). Report No. 2 is a ‘‘ progress re-
port ' by Lieut.-Colonel Bruce, F.R.S., and Dr. Nabarro,
" who have continued the work of Dr. Castellani, and they
confirm his discovery of the presence of a trypanosoma in
the ' cerebro-spinal fluid of sleeping-sickness.  In every one
of forty cases examined the trypanosome was found, even
in the early stages. In fifteen cases of other diseases the
trypanosome was not observed, so that the parasite is not
present in the cerebro-spinal fluid of the general population.
In the blood also of sleeping-sickness the trypanosome is
practically always to be met with, In six individuals
suffering from fever, but presenting no symptoms of sleep-
ing-sickness, trypanosomes were also detected in the blood
but not in the cerebro-spinal fluid. The question arises

whether the trypanosome found in the blood of these six

cases was the same species as (that present in sleeping-
sickness. Morphologically there are certain differences
between the two, but the results of inoculation experiments
are up to the present indefinite. The distribution of sleep-
ing-sickness in Uganda is striking, the disease occurring
only in a belt of country fifteen miles wide on the northern
shores of the Victoria Nyanza. In this district a tsetse fly
(identified as Glossina palpalis by Mr. Austen, of the British
Museum) was observed to be very abundant, and the ques-
tion is raised whether this fly conveys the infection in
sleeping-sickness, just as one does in the tsetse disease
of horses, &c., which is also due to a species of trypanosoma.
Flies, freshly caught, were allowed to bite a monkey, and
in five days trypanosomes were found in its blood, showing
that the flies do convey trypanosome infection, though
whether the sleeping-sickness species it is not yet possible
to say. The report concludes with the clinical histories of
a number of cases of the disease, and is illustrated with ten
plates.

WEe have recently received meteorological ‘‘ Yearbooks '
(1) from Dr. H. Hergesell, director of the service of Alsace-
Lorraine, containing hourly observations for Strassburg
and summaries at various other stations, for the year 1899 ;
and (2) from Dr, P. Berghaus, containing hourly obsery-
ations for. Bremen, and rainfall statistics at a few stations.
The observations and results of both ‘' Yearbooks ' are
carefully prepared according to the uniform system adopted
for all the States of the German Empire.

Dr. G. HEeLLMANN “has published a rain chart of the
Prussian provinces of Hessen-Nassau and Rheinland, in-
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cluding Hohenzollern and Oberhessen, together with a dis-
cussion of the rainfall statistics for the last ten years. This
work is the eighth of the valuable series prepared by him
at the request of the Berlin Meteorological Department, to
which we have before referred in our columns. The tables
contain mean annual values of rainfall, nionthly percent-
ages of those values, the greatest falls in short periods, and
other useful information.

In a paper read before the Royal Society of New South
Wales, Mr. H. C. Russell clearly disproves a somewhat
common belief that a wet season in England is followed by
a wet season in Australia. A diagram illustrating the
paper shows that, although sometimes heavy rains in
England will be followed next year by heavy rains in
Australia, they seldom do so. Mr. Russell finds that, from
1880 to 1885, and from 1894 to 1901, for instance, rain was
abundant in England, while Australia was suffering a severe
drought.

A prarer read before the South Staffordshire and East
Worcestershire Institute of Mining Engineers by Mr. F. G.
Meachem deals with underground temperatures. The mean
increase in temperature, deduced from the summary of the
results collected by the British Association committee and
published in 1882, was 1° F. for a descent of 64 feet, Since
1882 other important observations have been made, from
which it appears that the highest rock-temperature obtained
at a depth of 4580 feet (Calumet and Hecla Copper-mines,
Lake Superior) is 79° F., the temperature at a depth of 105
feet being 50° F. The difference of temperature in the
column of 4475 feet of rock was 20° F., averaging 1° F.
for every 224 feet. The average annual temperature of the
air where the observations were made is 48° F., and that
of the air at the bottom of the shaft is 72° F. The mean
increase obtained by the observations of Mr. H. A. Wheeler
at other mines in the Lake Superior district in 1886 was,
however, 1° F. in 100.8 feet. Mr. Meachem has made
various temperature-tests at Hamstead Colliery extending
over several years, and all observations show an increase
of temperature in undisturbed strata of 1° F. for every 110
feet of descent beyond 65 feet from the surface. It has been
found that the temperature of the undisturbed strata at
the pit bottom, 1950 feet below the surface, is 66° F. This
was ascertained by inserting a maximum and minimum
thermometer, protected by a metal case, into a bore-hole
driven 10 feet into freshly-cut coal, The hole was closed
with clay and left for various periods from one to fourteen
days. Repeated observations led to the result stated, It
is concluded that by sinking larger shafts and introducing
more efficient ventilating machinery, miners will be able
to do as much work at a depth of 3000 feet as is now done
at a depth of 1000 feet, and that mining engineers will
be able to reach any depth at which coal is likely to be
found in this country and work the same,

We have received the second fasciculus (with plates 13-24)
of Dr. E. A, Goeldi’s ‘* Album of the Birds of Amazonia "’
(Album de Aves Amazonicas), in course of publication by
the Museum Goeldi, at Para., The plates of this part,
which, like their predecessors, are coloured, include selected
representatives of the Cotingidw, Psittacidae, Ceerebidae,
Picidae, Formicariidee,  Cuculida, Dendrocolaptida,
Cracideae, &c., and likewise depict those extremely character-
istic South American birds, the trumpeter, seriema, horned
screamer, ruddy tinamu, and rhea. The latter bird, it may
be mentioned, is commonly known by Europeans in Brazil
a3 the emeu (ema), while it may also be noticed that the
natiVe name anhuma might conveniently be adopted in
ornithological literature for the screamers. The plates

.-
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depict, so far as possible, the birds in their natural surround-
ings, and although in some perhaps a trifle too gaudy, the
colouring appears to be very true to nature. When com-
plete, the book should be invaluable to all interested in the
birds of Brazil.

AxoTHER illustrated work recently to hand (although the
cover is dated 1go2) is part x. of the atlas of the section
devoted to Crustacea in ‘‘ Illustrations of the Zoology of the
Investigator,” by Major Alcock and the late Mr. A. F.
McArdle. This part includes plates lvi.<Ixvii., the majority
of which illustrate crabs, although some crawfishes are
also figured. In the absence of the text, fuller notice is
difficult.

Tue Boston (U.S.A.) Society of Natural History is to be
congratulated on the decision to publish an annual summary
of the work done on the land mammals of North America.
The part just issued, dealing with the years 1901 and 1902,
forms No. 3 of the Society’s Proceedings, and is compiled
by Messrs. Miller and Rehn. With the aid of such
annual summaries naturalists in other countries may hope
to keep abreast of American work in this department of
zoology.

WEe have received the second part of vol. xiv. of the
Natural History Transactions of Northumberland, Durham,
and Newcastle, It contains the presidential addresses for
the years 19or and 1902, both of which set an excellent
example in that they deal exclusively with local subjects.
The committee records with regret! the determination of
the Tyneside Naturalists' Field Club to terminate its
connection with the Society, which has existed since the
year 1864 ; this feeling of regret will, we think, be wide-
_spread, especially as it will involve in the near future a
severance of the Joint Transactions of the two bodies.

ARTICLE two of vol. xvii. of the Journal of the College
of Science of Tokyo contains an account of a worm (Cerato-
cephale osawai) which, at certain seasons, appears in
swarms in the Gulf of Tokyo and the rivers debouching
therein, after the manner of the palolo worms of the South
Pacific and the Atlantic. Instead, however, of belonging

to the Eunicida, the Japanese species, which is regarded"

by its describer, Mr. A. Isuka, as new to science, is refer-
able to the Lycoride. According to the experience of the
fishermen, which is confirmed by Mr. Isuka's personal
observations, the Japanese ‘‘ palolo” swarms during the
months of October and November, usually in four periods
of a few days’ duration each. The swarming season always
takes place when the moon is either new or near the full,
and invariably occurs in the evening just after flood-tide.
‘On the occasion of the author's observation, the height of
the swarm did not last more than a couple of hours, the
worms after this apparently sinking to the bottom ex-
hausted.

Tue collections of plants made by Mr. J. N. Rose in
Mexico and Central America have not only added a number
of new types, but have yielded several plants which are
likely to be of horticultural value. In an account, the third
which has appeared in the Contributions from the United
States National Herbarium, attention is directed to two new
bulbous species of Polianthes, and a Crinum. Of the genus
Argemone the author has obtained eleven species, including
the three well-known cultivated species of which wild
specimens are rare, even in herbaria,

.
THERE is very considerable difficulty in obtaining inform-
‘ation concerning the botany of Siam, and the reason for
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this appears to be that no collectors have attempted to work
the country systematically. Mr. F. N. Williams has written
a short article on this subject in the current number of the
Journal of Botany, in which he enumerates the few collec-
tions of Siamese plants which he has discovered in the
Kew Herbarium. Almost as little known is the algal vegeta-
tion of the Shetland Isles, for which the only records date
back to the year 1845. A list of the marine alga collected
by Mr. Bérgesen—together with those previously recorded
-—is contributed by him to the same journal.

Tue growth of canker-areas on trees has been attributed
by some investigators to frost, and by others, including
Hartig, to the ravages of the fungus Nectria ditissima.
The suggestion made some years ago that bacteria were
the cause of disease has not met with much support from
pathologists. In the Bulletin International de l'Académie
des Sciences de Cracovie, Mr. J. Brzezinski adduces fresh
evidence in favour of this view so far as apple, pear, and
hazel trees are concerned. After unsuccessful attempts to
set up disease in sound tissues by infection with Nectria, the
author sought for the origin of disease in the bacteria
which are abundant in the wood elements. It was not
difficult to get pure cultures, and after inoculation with the
bacteria discoloration and destruction of the tissues soon
followed, Canker spots were not produced, but it is prob-
able that they would not develop in the space of time
during which the experiments were conducted.

A RrEroRrT has recently been issued by the Foreign Office
giving the result of inquiries made by His Majesty's
ministers as to the navigable inland water-ways in France,
Belgium, the Netherlands, Germany, and Austria-Hungary.
The reports are necessarily statistical, but at the same time
contain a great deal of useful information: Each of the
above countries has expended out of State funds during the
past twenty-five years very large sums in improving the
inland navigation either, by deepening and improving the
natural rivers, or, where this was not practicable, by
canalising them, or by the construction of new water-ways.
Mr. Hugh O’Beirne, who drew up the report relating to
France, has arrived at the conclusion that, taking into con-
sideration the cost of improving the water-ways, which
varies from 14,924/, to 064,516l. per mile, it would have
been cheaper and more advantageous to have constructed
railways. Mr. Robinson, the reporter for the Netherlands,
directs attention to the use of petrol motors for moving
the boats, and says that the number of small steamers and
tugs employed on the water-ways has immensely increased
in Holland, and that water transport seems to be on the
verge of a revolution owing to the introduction of the
cheap, small and practical petroleum motors which can
be fitted to almost every description of craft.

A NeEw edition—the third—of ** The Figures, Facts and
Formule of Photography '' has just been published by
Messrs. Dawbarn and Ward, Ltd. The work has been con-
siderably enlarged, and now has an index.

WE have received a copy of the map and report on the
auriferous quartz reefs of Cue and Day Dawn in the
Murchison Goldfield of Western Australia, by Mr. W. D.
Campbell (Bulletin No. 7 of the Geol. Survey, W.A.).

The reefs lie in areas of granite, diorite and amphibolite.

Tue ninth edition of the well-known ‘‘ Bloxam's Chemis-
try,'’ revised and rewritten by Prof. J. M. Thomson, F.R.S.,
and Mr. A. G. Bloxam, has been published by Messrs.
J. and A. Churchill. The work retains its characteristics
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as a convenient, though necessarily condensed, account of

essential points in inorganic and organic chemistry, and it
will doubtless remain a popular volume of ready reference
for students.

Messrs. C. GrirriN aNp Co. have published a second
edition of the late Dr. Alder Wright's work on *‘ Animal
and Vegetable Fixed Oils, Fats, Butters, and Waxes,"
edited and partly rewritten by Mr. C. A. Mitchell. The
scope of the work has been extended in the direction of the
requirements of practical chemists, more details being given
of analytical methods and processes for detecting adulter-
ation of individual oils. The systematic description of tests
for adulteration occupies 222 pages, and consists almost
entirely of new matter.

Tue additions to the Zoological Society's Gardens during
the past week include a Vervet Monkey (Cercopithecus
lalandii) from South Africa, presented by Mr. A, F. Putz;
a Lesser White-nosed Monkey (Cercopithecus petaurista)
from West Africa, presented bv Dr. S. Carew; a Sooty
Mangabey (Cercocebus fuliginosus) from West Africa, pre-
sented by Mr. Frank Ree; a Getulian Ground Squirrel
(Xerus getulus) from Morocco, presented by Mr. D. Seth
Smith ; two Green Lizards (Lacerta viridis), European, pre-
sented by Mr. R. E. McLaren; a Chimpanzee (Anthropo-
pithecus troglodytes, &) from West Africa, two Suricates
(Suricata tetradactyla) from South Africa, an Indian Coucal
(Centropus rufipennis) from India, deposited.

OUR ASTRONOMICAL COLUMN.

Tue RotatioN PErRIOD OF SATURN.—In No. 3900 of the
Astronomische Nachrichten, Mr. W. F. Denning gives a
résumé of his observations of the white spots which have
been visible on Saturn since July 1; out of thirty-two
observing nights only seven were recorded as giving ‘‘ good
seeing.”  Mr. Denning finds it difficult to reconcile the
rotation period observed with that usually given, i.e.
1oh. 15m., but finds that a period of 1oh. 39{m. agrees
with the observations much better. As the mean of many
observations of seven of the markings, he obtains the period
1oh. 3om. 21.15., so that if the bright spot discovered by
Prof. Hall in December, 1876, near to the equator of Saturn,
really represented, in its period of 1oh, 14m. 23.8s., the
rotation of that part of the planet, there is a difference of
25 minutes between the equatorial and the north temperate
currents, the latter being the slower; this is in accordance
with the Jovian phenomena, where the north temperate
markings take 5} minutes longer for one rotation than do
the equatorial markings.

A collection of the observations, made by
observers, of Barnard's large white spot
rotation - period of 10h.” 38m. for that' region  of
planet.

various
indicates a
the

NewLy DETERMINED STELLAR Rapian VerociTies.—From
spectrograms obtained at Potsdam with the spectrograph
No. iv., in conjunction with the 32.5cm. refractor, Prof.
Vogel has determined the radial velocities of B Arietis,
w Urse Majoris, and ¢ Urse Majoris. From measure-
.nents of the magnesium line at A 4481, he has found the
relative velocity in the line of sight of the components of
B Arietis to be between 6o and 7okm., of @ Ursa Majoris
about 4s5km., and of e Urse Majoris about. 1z-20km.
(Astronomische Nachrichten, No. 3808).

RePORT OF THE CAPE -OBSERVATORY.—In his report of the
Cape Observatory for the year 1902, H.M. Astronomer,
Sir David Gill, refers to several additions and improve-
ments-of the instrumental equipment.

The new 24-inch Zeiss objective prism, presented to the
abservator
for mounting, and has a refracting angle of 114°
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by Dr. Frank McClean, F.R.S., is now ready-

The oppositions of Uranus, Saturn, Jupiter, and Neptune
were observed with the heliometer, and 476 observations of
a Centauri were made in connection with a redetermination
of the parallax of that star undertaken by Messrs. Cookson
and Lowinger,

Two hundred and eighty successful spectra of stars
ranging in magnitude from 3.5 to 5.5 were obtained with
the 24-inch *‘ Victoria ’' telescope fitted with the ** Grubb "
objective prism.

In connection with the astrographic chart work 322
triple charts have now been taken, and 434 plates, contain-
ing 248,021 stars, have been completely measured up to
date.

The geodetic survey of South Africa is being carried out
despite climatic difficulties, but the determination of the
Anglo-German boundary in south-west Africa has been
delayed by the imperative necessity for giving the workers
a rest and a change of climate; the whole of the triangula-
tion is, however, complete. ,

LiverrooL AsTRONOMICAL Society.—The first annual re-
port of this society shows that a successful session has been
held. The Society possesses a fine s-inch equatorial by
Cooke and Sons, of York, a 3-inch transit instrument, a
sidereal clock, and a valuable library.

Amongst the papers read during the session, and sum-
marised in the report, may be noted the presidential address,
entitled ‘‘ The Nebular' Hypothesis,”” by Mr. W. E.
Plummer; *‘ Sun-spots and Terrestrial Magnetism,'’ by
Father Cortie, S.J. (a vice-president); and an account of
a visit to the Yerkes Observatory by the Rev. R. Killip,
secretary of the Society.

UNIVERSITY  AND EDUCATIONAL
INTELLIGENCE,

A scuHooL of electricity is to be established in connection
with the Harris Institute, Preston. The cost will be de-
frayed out of a legacy of 2000l. left for the purpose of
advancing mechanical and electrical engineering by the late
Mr. J. Billington Booth, of Preston. Of the bequest, 1000l.
will be devoted to the electrical engineering department,
ghich will be under the superintendence of Mr. G, E.

ittins.

Froym the calendar for the session 1903-4 of the Bristol
University College we learn that, excluding medical
students, there were 285 day students during the session
1902-3, and 751 evening students. The subscriptions to the
sustentation fund for the same year amounted to more than
six hundred pounds; a special fund of 5500l. has been com-
pleted, and amongst other amounts from various persons
and public bodies, the Bristol Town Council has contributed
five hundred pounds for fifteen free studentships.

Science announces that Prof. J. Mark Baldwin, of Prince-
ton University, has been called to a new chair in philosophy
and psychology in the Johns Hopkins University, where it
is proposed to organise a university department in these
subjects, Dr. E. W. Scripture, assistant professor of ex-
perimental psychology at Yale University, has resigned and
is succeeded by Dr. Charles H. Judd. Dr. Scripture is
spending the year at Leipzig, where he is carrying on re-
searches on the analysis of speech by means of gramo-
phone records, under the auspices of the Carnegie Insti-
tution.

As is customary at this time of the year, we have recently
received a number of prospectuses of technical institutions,
and to some of them reference has already been made in
these columns. The polytechnics of London appear to try,
year by yvear, to make their courses of study more and more
attractive to practical workmen as well as increasingl
useful. The workshops in them are excellently equippetl
and the practical demonstrations and lectures in connection
therewith should prove of great benefit in supplying work-
men with a knowledge of the scientific principles upon which
their ‘particular branches of technology are based. It is
gratifying to.observe a tendency towards specialisation on

"l [ ,‘.‘
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ths part of the various polytechnics, and a growing dis-
position to give prominent attention to the industries in
their immediate neighbourhood. Thus at the Northampton
Institute in Clerkenwell there are, in addition to many
other classes, a department of electrochemistry to meet the
needs of the men in the numerous workshops in the district
engaged in the electroplating industry, and a horological
department for the large numbers employed in clock and
watch. making. At .the Borough Polytechnic. there are,
besides numerous other courses of study, a special school
of bakery and confectionéry managed by the Association of
Mastér Bakers and Confectioners, and a branch institution
at Bermondsey is concerned with leather manufacture in
all, its branches. Some other polytechnics, though not
perhaps specialised yet to the same extent as those men-
tioned, have numerous trade classes; at the Battersea Poly-
téchnic,. for example, the prospectus shows that mechanical
and electrical engineers, men in the building trades, and
those employed in technical applications of chemistry, can
all find classes designed to meet their requirements.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, Septembér 14.—M. Bouquet de la
Grye in the chair.—~The simplicity of the spectra of the
kathode light in gaseous compounds of nitrogen and carbon,
by ‘M. H. Deslandres. The kathode ray spectra of carbon
monoxide, carbon dioxide, and acetylene have been studied.
In the luminous payt already known, and in the first half
of the ultra-violet region (A 400 to A 300), the kathode light
gives nearly the same spectrum as the light from the
positive pole, but in, the second half of the ultra-violet
(A 300 to A 200) it gives a characteristic spectrum, a new
band spectrum in addition to the five band spectra of carbon
already known, characterised by a remarkable simplicity in
the arithmetical relations of the bands.—The action of a
trace of water on the decomposition of the alkaline hydrides
by iacetylene, by M. Heénri Moissan, Dry acetylene gas
only reacts with potassium hydride at a temperature of
42° C. or higher; if the gas, however, contains a trace of
water, the reaction can take place at the ordinary tempera-
ture. This is attributed to the disengagement of heat
which occurs when the reaction is started at any one point,
which determines a rise of temperature to more than 42°,
after. which the combination becomes total.—On equations
of differences possessing a fundamental system of integrals,
by M; Alph. Guidberg.—Description of a localised storm,
by M. Jean Mascart.—On the resistance of Gasterosteus
aculeatus to changes of osmotic pressure in the surrounding
medium, by M. Michel Siedlecki.

GOTTINGEN.

Royal Society of Sciences.—The Nackrichten (physico-
mathematical “section), part iv. for 1903, contains the
following memoirs communicated to the Society :—

June 27.—Ed. Riecke : On the nearly-saturated current
in an air-space bounded by two concentric spheres,
W. voigt: Contribution to the theory of light for active
crystals, On specific optical properties of hemimorphous
crystals, Ph. Furtwiingler: On the construction of a
certain Klassenkdrper (domain).

July 11.—0O. wallach : Researches from the Gottingen
University Chemical Laboratory, xii. (1) On the trans-
formation of cyclic ketones into bases of nitrogenous ring-
systems; (2) on a new cyclic base from methylheptenone ;
(3) on the behaviour and constitution of menthenone.
J. von Braun: Contribution to our knowledge of tetra-
valent oxygen.

July 25.—Ed. Riecke :

On nearly-saturated currents
between two parallel planes.

New Soutn WaLgs.

Linnean Society, July 29.—Dr. T, Storie Dixson, presi-
dent, in the chair.—The continental origin of Fiji, by Mr.
Walter G. Woolnough. Part ii,, petrology. The rocks
now described fall chronologically into two groups :—(1)
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a Palwozoic, or even older group, of quartzites, slates,
jointed tuffs, granites and quartz-diorites; and (2) a
Cainozoic group of andesites, olivine-andesites akin to
basalts, ‘‘ soap-stones,”’ and molluscan and coral limestones.
—The bacterial origin of the gums of the arabin group,
by Dr. R. Greig 8mith. x. The pararabin gum of Ster-
culia. The gum of Sterculia diversifolia. consists of a
mixture of arabin and pararabin. The arabin is produced
by Bact. acaciae. Another organism, Bact. pararabinum
n.sp., was isolated from the gummed fruits, &. Upon solid
media and in solutions containing saccharose, dextrose,
levulose, galactose, mannite or glycerine, a slime was
formed. By appropriate treatment this yielded a pararabin
gum which was soluble in dilute acids and insoluble in
dilute alkalies. It was not hydrolysed by boiling 5 per
cent, sulphuric acid, but by treatment with concentrated
sulphuric acid the carbohydrate was converted into arabinose
and galactose. The bacterium did not secrete invertase,
and in solutions of saccharose formed carbon dioxide, ethyl
alcohol, succinic, acetic, butyric and formic acids.—
Australian fungi, new or unrecorded, decades v.-vi., by
Mr. D. MecAlpine. A new genus of Hyphomycete is pro-
posed, to include a form parasitic upon the flowering stems
of Lobelia gibbosa, Labill. ; also eighteen species, referable

to thirteen genera, Phoma lobeliae, B. and Br., and
Seynesia banksiae, Henn., are recorded.
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		Oznakowane pola formularza		Zatwierdzono		Wszystkie pola formularza są oznakowane



		Opisy pól		Zatwierdzono		Wszystkie pola formularza mają opis



		Tekst zastępczy





		Nazwa reguły		Status		Opis



		Tekst zastępczy ilustracji		Zatwierdzono		Ilustracje wymagają tekstu zastępczego



		Zagnieżdżony tekst zastępczy		Zatwierdzono		Tekst zastępczy, który nigdy nie będzie odczytany



		Powiązane z zawartością		Zatwierdzono		Tekst zastępczy musi być powiązany z zawartością



		Ukrywa adnotacje		Zatwierdzono		Tekst zastępczy nie powinien ukrywać adnotacji



		Tekst zastępczy pozostałych elementów		Zatwierdzono		Pozostałe elementy, dla których wymagany jest tekst zastępczy



		Tabele





		Nazwa reguły		Status		Opis



		Wiersze		Zatwierdzono		TR musi być elementem potomnym Table, THead, TBody lub TFoot



		TH i TD		Zatwierdzono		TH i TD muszą być elementami potomnymi TR



		Nagłówki		Zatwierdzono		Tabele powinny mieć nagłówki



		Regularność		Zatwierdzono		Tabele muszą zawierać taką samą liczbę kolumn w każdym wierszu oraz wierszy w każdej kolumnie



		Podsumowanie		Pominięto		Tabele muszą mieć podsumowanie



		Listy





		Nazwa reguły		Status		Opis



		Elementy listy		Zatwierdzono		LI musi być elementem potomnym L



		Lbl i LBody		Zatwierdzono		Lbl i LBody muszą być elementami potomnymi LI



		Nagłówki





		Nazwa reguły		Status		Opis



		Właściwe zagnieżdżenie		Zatwierdzono		Właściwe zagnieżdżenie










Powrót w górę

