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of an insulated wire, while the other pole is in communi
cation with an insulated metal plate fixed inside a pivot 
in the upper part of the machine. Upon this pivot swings 
a moveable hood, or cage, and the latter, though not 
affected by the motion of waves, will, upon being struck 
by a passing vessel, swerve round and come into metallic 
contact with the insulated plate above mentioned, thus 
completing the electric circuit with the earth, or, more 
strictly speaking, with the water. As will be readily per
ceived therefore, in this case, a single wire only is needed 
to connect one element of the battery with the fuze, the 
other element being of course allowed to pass to earth. 
In the other description of torpedo, a circuit closer of the 
same construction is used, and this on being struck furnishes 
a signal to the shore, whence a sentinel at once explodes 
any charge, or charges, which may be in the vicinity of the 
submerged machine. When disconnected from the bat
teries, these torpedoes naturally cease to be a source of 
danger, and herein lies one of the most valuable qualities 
of the electric exploding method. If considered desirable, 
the machines need in fact never be put into an active state 
except in a case of imminent danger. Thus, if a fleet of 
friendly vessels were pursued by hostile ships, the sentinel 
on the look-out would not connect his batteries until the 
former had passed over the torpedoes, and when the 
machines were well left behind, by simply turning a switch 
arrangement he would be enabled instantly to close the 
line of defence, and set up a formidable barrier not to be 
passed with impunity. 

In the simplest form of electric torpedoes (such as the 
majority of those used in America) where ignition is 
brought about by simply sending a current through the 
circuit, one wire leading from the torpedo to the battery 
and another to earth, the employment of the Abel fuze 
presents one very important advantage. Explosive 
machines fitted with these appliances may, when in posi
tion, be tested at any moment to ascertain their state of 
efficiency, and the operator is thus made cognisant of the 
serviceableness or otherwise of his apparatus and bat
teries ; this operation is effected by simply passing a weak 
current through the wire and fuze, which although insuffi
cient to produce ignition, is yet powerful enough for the 
transmission of signals. 

Where a large number of torpedoes are grouped to
gether, it is found undesirable, except in special cases, to 
use either the frictional or dynamo-electric machines for 
exploding the fuzes, for the reason that a current sent from 
one of these instruments to ignite a specific charge, in
duces similar currents in adjacent wires and at once causes 
a wholesale explosion. Constant voltaic batteries or piles 
are therefore generally resorted to, and the construction 
of simple forms of these from rough, handy materials 
(some sheet zinc and copper, a few pieces of wood, and a 
little vinegar and common salt) is a favourite occupation 
among sailors who have received elementary instruction 
in this system of warfare. 

By employing in torpedoes, instead of powder, a heavy 
c;1arge of gun-cotton, and exploding this by the newly
discovered method of detonation, a force is developed 
which, it is no exaggeration to say, would prove fatal 
against a vessel of the strongest and most cunning con
struction. 

NOTES 

,vE are glad to be able to annonnce that the arrangements for the 
Eclipse Expedition are progressing very rapidly and satisfactorily, 
and that there seems every chance of everything being done which 
can insure success. In response to their circular, the Council of 
the Royal Astronomical Society have received upwards of sixty 
applications from observers anxious to help in an examination 
of the phenomenon. It is proposed that, if possible, there 

shaII be two expeditions; one to Spain, the other to Sicily. The 
desirability of this is obvious, as the chances of bad weather are 
thereby considerably reduced. Unfortunately, those who know 
Sicily well state that the region to be visited is so brigand
ridden that other precautions besides those nsually employed in 
Eclipse Expeditions will be desirable. The Italian Government, 
which will also, we believe, send an expedition to Sicily, will, 
doubtless, look to this. The French Expedition will observe 
in Algeria. 

OUR Berlin Correspondent writes that Baron Liebeg has re
covered from his recent severe illness. 

WE regret to learn that Mr. Archibald Geikie, who recently 
left England to investigate the Geology of the Lipari Islands, 
was prostrated by fever as soon as he arrived there, and is in 
such a weak state of health, that he has been ordered back to 
England. 

AN Imperial decree has been published in Paris, ordering that 
the Minister of Fine Arts shall henceforth bear the title of Minis
ter of Literature, Science, and Art, and also that his department 
shall include the superintendence of the Institut de France, 
Academie des Sciences, the libraries, learned societies, and the 
like. When shall we get our Ministry of Literature, Science, 
and Art? 

THIS will be a week of Anniversary Meetings. On Monday 
the annual reunion of the Royal Geographical Society will be 
held at one o'clock, and of the Victoria Institute at four; and 
on Tuesday the Linnean Society will celebrate its anniversary at 
three, and the Ethnological at four. 

THE British lWedical Yournal states that the chair of Phy
siology, in the University of Pragne, vacant by the death of the 
celebrated Purkinje, has been filled by the appointment of Dr. 
Hering, of Vienna. It was offered to Professor Helmholtz, who, 
however, preferred to remain at Heidelberg. 

AT the annnal meeting of the Newcastle Natural History 
Society on the 10th inst., a discussion took place on the present 
position of the Alder Memorial Fnnd. It was stated that while 
the original intention was to raise 600!. to carry out the memorial 
scheme, only about 300!. had been collected since March 1867. 
After some discussion, it was agreed to make efforts to raise an 
additional rnol., which was considered a sufficient sum to carry 
out the objects proposed. 

AT the recent general examination for women, held by· the 
University of London, five passed in the "Honours" Division 
and four in the First Division. Of the seventeen candidates, five 
were from the Cheltenham Ladies' College, all of whom were 
successful, two being placed in the Honours and three in the 
First Division. 

l\fR. J. ,v. ELwEs, of King's College and the London 
University, and Mr. W. T. Sollas, of the Royal School of 
Mines, have been elected (equal) Exhibitioners in Natural 
Science, at St. John's College, Cambridge. There were eight 
candidates; the examiners being Prof. C. C. Babington (Botany), 
Prof. Humphry (Physiology), Prof. W. G. Adams (Physics), 
Mr. Bonney (Geology), and Mr. Main (Chemistry). 

A RECENT number (94) of the German series known as "A 
Collection of Popular Scientific Treatises, edited by R. Virchow 
and Fr. von Holtzendorff," i5 a lecture on the Glacial Period (Die 
Eiszeit der Erde), by Alexander Braun. It gives a clear and 
concise history of the observations and arguments by which 
geologists have been led to the conclusion that a lengthened 
period of extreme cold overspread the greater part of E11rope 
before the commencement of the historical epoch. 

MR. C. P. SMITH reprints, as a separate publication, an 
epitome of a paper read before the Brighton and Sussex 
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Natural History Society on Nov. II, 1869, under the title of 
"The Moss Flora of Sussex, together with Notes on the Struc
ture and Reproduction of Mosses." 

THE first volume is published of Dr. Oppolzer's "Lehrbuch 
zur Bahnbestimmung der Kometen und Planeten." 

A PAMPHLET lies on our table entitled "History of Modem 
Anresthetics, a second letter to Dr. Jacob Bigelow, by Sir J. Y. 
Simpson, Bart." Vvithout entering into the merits of the con
troversy between the Scotch and American doctors, it is but 
just to the memory of Sir James Simpson to say that it appears 
to have been conducted by him in an admirable spirit of courtesy 
which is not always found in scientific discussions . . It is admitted 
on both sides that the first case of an anresthetic operation under 
sulphuric ether occurred at Boston on the 30th of September, 
r 846 ; and the first case of an amesthetic operation under chlo
roform occurred at Edinburgh on the 15th of November, 1847. 
The last sentence of Sir J ames's letter to Dr. Bigelow, written 
when the grave was almost closing upon him, is full of touch
ing pathos:-" With many of our profession in America I have 
the honour of being personally acquainted, and regard their 
friendship so very highly, that I shall not regret this attempt
my last, perhaps-at professional writing, as altogether useless 
on my part, if it tend to fix my name and memory duly in their 
love and esteem. " 

IN the N ortk America1t .Review for April appeared an article 
entitled" Darwinism in Germany," from the pen of Mr. Charles 
L. Brace, giving a rlsume of the present state of biological 
speculation on the Continent. 

MR. WILLIAM HUGHES, Professor of Geography in King's 
College, London, reprints '' Geography in its relation to History," 
a lecture delivered at the Birk beck Institution ; and "Geography, 
what it is, and how to teach it," a paper read before the College 
of Preceptors. 

THE Food Yournal for May commences a somewhat minute 
description of Mr. Twining's Museum of Domestic and Sanitary 
Economy at Twickenham, one of the most interesting and really 
valuable collections ever brought together by private enterprise. 

DURING the present year, the · following medals will be 
awarded for the encouragement of photographic discovery :-A 
large silver medal, by the French Photographic Society, for the 
best transparent pellicle that can be devised for the transfer of 
clichts; a large gold medal, by the Vienna Photographic Society, 
for the best dry process ; and two silver and two bronze medals 
for other deserving inventions. The Hamburg Society also 
promises medals for important discoveries. 

AT the sitting of the Paris Academy of Science for May 2, 

the President announced the death of Professor Lame, a member 
of the Institute since 1843. The deceased, a very celebrated physi
cist and mathematician, was born in l 795, educated at the Ecole 
Polytechnique, and was for some time engineer in the Russian 
service. On his return to France, he was appointed Professor of 
Physics at the above-named school, and remained in that capacity 
until the year 1845, when he was elected Examiner at the school. 
In the year 1848 he was appointed Professor in the Faculty of 
Sciences at Paris. Among his very many published works those 
on mathematics and the elasticity :or bodies are the most cele
brated. 

ACCORDING to the Britisk Medical 7ournal, the weight of the 
late Sir James Simpson's brain, including the cerebellum, was 
54 ounces. While, as is well known, the ratio between intellect 
and size of brain is by no means close, yet there can be no doubt 
that it is very important. Most of our great men have had large 
crania. The male brain ranges chiefly between 46 and 53 ounces, 
its average being 49½ (Quain and Sharpey). That of Cuvier is 
stated to have weighed 64 · ounces, and that of the late Dr. Aber
crombie 63 ounces, but it is possible that some error may have 

crept in through the use of weights of different standards. If not, 
Sir James's brain, whilst much above the average, did not nearly 
reach those of the celebrated men we have mentioned ; but at 
the same time, the convolutions were remarkably numerous ; 
they were, says a correspondent, "twisting and twining round 
on each other as if they could not find room within the head. 
The island of Reil was very wonderful." 

THE frontispiece to the Pkotographic Art 'Journal for !\fay is 
the first published example of Mr. Woodbury's new patent pro
cess of photo-mechanical printing in printing-ink. It was printed 
in a copper-plate press from a plate produced at the establish
ment of MM. Goupil, at Paris. It is entitled "Orpheline," and 
is a copy of a drawing by Girardet, an eminent modern French 
artist. The other illustrations in the same journal are a photo
graph by Messrs. Edwards and Kidd's photo-mechanical or sur
face-printing process, of a drawing made at Chartres last October 
by Mr. A. E. Browne; and a copy by the photo-engraving pro
cess of M. H. Garnier, of Paris, of an old lithograph by the cele
brated French painter Gericault. 

AN interesting application of photography to legal evidence 
has just taken place. The Spanish Government having refused 
to give up the Tornado, an English vessel captured some time 
since, or to give compensation to the owners, our own Govern
ment has acquiesced in the decision, a photographic copy of the 
private instructions given to the captain by the owners having 
proved conclusively the more than doubtful character of the 
vessel. 

THE Ame,·ican Entomologist for April appears under the new 
title of the Ame,-ican Entomo!o/;-ist and Botanist. Mr. Charles 
V. Riley continues the editorship of the entomological depart
ment, while the botanical section is undertaken by Mr. George 
Vasey, of Richview, Illinois, who has long been known in the 
West as a careful botanist. The paper is published at the enter
prising south-western capital, St. Louis, Missouri, a town which 
also supports the Grape Culturist, a monthly journal devoted 
exclusively to grape culture and wine making, and the St. Louis 
:Journal of Agriculture, published weekly. An epitome of its 
contents will be found under the head of " Scientific Serials." 

AT a recent meeting of the Paris Chemical Society, M. Scheurer
Kestner read a paper on the composition of fossil and recent 
bones. He finds that bones which have been buried for Jong 
periods contain, besides ossein, which is insoluble in water, 
another organic nitrogenous substance, soluble in water, and 
into which he supposes ossein to be slowly changed. Running 
water gradually removes this soluble modified ossein, and con
sequently the ancient bones found in loose impervious soils 
contain very little organic matter, while those buried in compact 
clay may retain a large quantity of it. The rate of decomposi
tion thus varies with the natur~ of the soil ; but in the same soil 
M. Scheurer-Kestner believes that the relative age of different 
bones can to a considerable extent be determined by their chemi
cal _composition. 

THE Scimti'ic Amffican states that Mr. Sherwood has in
vented an ingenious method for the separation of animal fibre 
from vegetable. The process does not alter the colour or struc
ture of the animal fibre, and permits the use of cotton or linen 
separated from it for nmnerous purposes. It is sufficient to 
suspend the goods in an atmosphere of nitrogen or carbonic acid, 
and to cause the vapour of perfectly dry sulphuric, phosphoric, 
or hydrochloric acid to enter the room. These fumes disentangle 
the vegetable fibre, and leave intact the animal-the two fibres 
can thus be separated and appropriated to their respective uses. 

ACCORDING to the Ckamber ef Agricultural Commerce, Belgium 
sent us during the year 1869 3,000 tons of meat, poultry, and 
rabbits; and the birds, at any rate, we might as well have fed and 
hatched at home. Delgium exported in the same year 34,375 tons 
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of raw beet-root sugar. What prevents us making sugar for our
selves in the United Kingdom? Certainly not climate, for the 
Hon. Agar Ellis, M. P., has grown sugar-beets this year in 

several parts of Kilkenny county; and Dr. Volcker's analysis of 

the roots finds a proportion of 8·94 to I0"9I per cent. of crystal
!isable sugar, while a proportion of only 8·5 per cent. is said 

to be sufficient to remunerate the sugar manufacttirer. The 

sugar-beets grown near Lavenham, Suffolk, in 1868 contained, 

according to the same analyst, from 9·62 to 12 ·84 per cent. of 

crystallisable sugar. 

A PARLIAMENTARY rettirn has just been issued showing to what 
extent the Act for establishing Hbraries and museums has been 

adopted. At Manchester the Public Free Library was opened 

on the 6th of September, 1852 ; the public subscription 

amounted to 12,823/., of which 813/. 18s. was contributed 
by artisans and workpeople, numbering upwards of 20,000 
persons employed in the various industrial establishments 
in the city and neighbourhood. On the question of main
taining the library, the number of votes recorded in favour 

of the adoption of the Act was 3,962; against its adoption; 40. 
The n~WiHootrts during the evening ho-urs are constantly 
crowded ; {mm the published tables it appears that the total 

number tJf tea.clets had increased from 39;944 in t853 to 135,877 
in 1863. Between 1863 and i864 the numbers fell from 9t, 121 
to 58,589; sho,ving to how great an extent the libraries ate used 
by the classes affected by the cotton famine. The number of 

borrowers, though subject to a slight fluctuation at the same 
period, has shown a comparatively steady increase frarn 2;000 in 

1853 to 27,749 in 1868. The daily average of visitors in 1868 
was 5,575; Or ttpwards of i;700;000 during the yeat. The total 
number of volumes in the library in June 1869, was 4CJ,498 in 
the reference library; and 49;791 in the lending department. 

THE Prussian Government appears to have ciefinitelidecided 
on introcittciilg the Vautherin (iron) sleepers in the place of wood on 
the StMe raHways. A contract has been recently entered into with 

the Saatbtuck Works, for the supply of 30,450 sleepers, intended 
for the railways from Treves to Saarbriick; from ' Saatbriick to 
Neunkfrchen, and from N'ennklrchen to Bingerbtiick. By this 
means it is thought also that the inconvenience will be avoided 

which has been experienced in France from the excessive de
strncti ::m of the forests, and the great excess of the consumption 

of timber over the native production. 

THE gradual destruction of fish in the rivers of Germany by 
the unrestricted fisheries has begun to attract serious atten
tion, and the evil is beginning to be felt also in the coast fish
eries. M. Schmarda, who has been commissioned by the 

Austrian Government to inspect and report on the French fish

eries, estimates the quantity of fish caught on the coast between 

Cherbourg and Toulon at upwards of 58,000,000 kilogrammes 

in the year. 

IT is stated that the Roman Catholics of San Francisco are 
building an "earthquake-proof" church. The side walls above 
the basement are 0nly 30 feet high ; at this height a roof rises, 
which, with the main roof, is supported independently of the 

walls, by two rows of pillars inside of them. Both roofs are 

firmly bound to the pillars, and the pillars are fastened together 

by itoti cross-beams, secured with heavy iron bolts, formifig a net
work of great strength. The theory of the plan 6f construction 
is, that should the pillars be shaken down, the roof would be 
launched outside the walls, thus giving a chance of escape from 
the ruins. In thus falling, the roof would be carried aside a 

distance of So feet, the length of the pillars. 

IT can scarcely be said that any amount of· water is too 

great for the supply of public and private wants, but as the 

expenses increase '.rapidly with the vol\.lme supplied, a limit 

is in practice soon reached and cannot readily be exceeded. 
The average amount of water consumed per diem for each 

.person is estimated at about three-and-a-half pints, below 
which proportion physical suffering commences. The quantity 

required for washing purposes is estimated at about one gallon. 

A considerable quantity is also required for the consumption of 

animals, for watering the streets, gardens, &c., the extinction of 

fires, and other purposes. The following table shows the 

quantity supplied in different cities to each inhabitant per diem, 
expressed in litres (==I '7 pints). 

Rome . ....... 944 litres derived from springs 
New York, .. 568 springs and rivers 
~{arseilles ., 470 ditto 
Besancon . ,. 246 . ditto 
Dijon ......... 240 RoSoir springs 
Bordeaux ... 170 springs and rivers 
:f\,retz ........ 125 ditto 
London ... ... 95 rivers 
Lyons........ 85 springs and rivers 
Brussels ..... 80 ditto 
Geneva...... 74 rivers 
Grenoble..... 65 springs 
Paris,........ 6o springs and rivers 
Montpellier. 60 springs 
Havre........ 42 ditto 
Liverpool. . . 28 ditto 

THE Field quotes the fo1!owing from the Toronto Globe, illus

trative of the much-disputed fact that the queen-bee can be 
fertilised within the hive. The observer is Mr. Malone, of 
Garden Island:-" I first made some small nuclei hives, and in

serted three frames in each (with brood and comb in them), and 
placed a queen cell in each in such a manner that by turning a 

button I could see the cell. As soon as the queen was hatched 
I caught her and placed her in a cage 6in. square by Sin. long, 
two sides of the cage being wood, the rest wire, and placed a 
good number of worker:bees in with her, and put the cage on the 
top of the frames in a hive containing a good swarm of bees, 

havirig fits! removed their queen. When the queen was five 
· days old; that is, ort the fifth day, I took out all the worker bees 

f'torn the tage; and placed seven nice large drones in with the 
queen, I left the queen and drones together forty-eight hours in 

the cage; having placed them back again on top of the frames, 
and replaced the cover and plugged up the ventilators which are 
in the sides Of the covet, to keep Out the light. Of course I put 
some horiey in the cage, out of the reach of the bees below in the 

hive; to keep the queeri and drones from starving. Each time 
on examination, I found (with one exception) a dead drone, 

· having all the end of his abdomen burst · open, and twice I noticed 

evidences of impregnation. To make myself doubly sure that 
they were fertilised by this method, I introduced the queens into 
new swarms, and closed the opening so that nothing but a 

worker bee contd go in and out, and all the queens (with one 
exception, as mentioned above) in a few days commenced laying, 

and reared nicely-marked Italian workers." 

THE REV. E. O'MEARA, A.M., is preparing a catalogue ofirish 

DiatOmacere. This catalogue will appear in the form of a re
port to the Royal Irish Academy, and will, we presume, be 
published irt its Transactions. A synonymy 6f all the· species 
will be giveri; and figttres of all the new' species; ot of species 
the figures of which ate not easily accessible. This catalogue, 

which will be the result of many years' labour, will, we believe, 

form a w6rthy supplement to "Smith's British Diatomacere." 

C6M.FLAINts have appeared in some oi the Dublin papers 

that the libtary of the Royal Dublin Society was closed for a 

week during the Dublin Cattle Show. It is also rumoured that 
a complaint of the same kind was forwarded to the autho
rities at Kensington. When it is recollected that this is, 

perhaps, the only equally large library in Europe that is open 
to the public from IO A.M. to IO P. M. throughout th~ year, it 

will be seen that the public have little real cause of complaint in 
its being closed for eight or ten days in the twelve months. 
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