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SIR RODERICK IMPEY MURCHISON, D.C.L., Erc.
(With a Portrait.)

Tuis distinﬂliahed savant is the eldest son of Kenneth Murchison, Esq., of
Tarradale, 1n Ross-shire, where he was bornin 1792. He was educated at the
Durham Grammar School, and at the Military College of Marlow, and received
the honorary degree of M.A. from the Umversities of Cambridge and Durham,
He served as an officer m the army from 1807 to 1818, 1 Bpan and Portugal
with the 36th Foot. He fought at Corunna, under the gallant Sir John Moore;
he afterwards served on the staff' of his uncle, General Bir Alexander Mac-
kenzie, and lastly, as captain in the 6th Dragoons.

« After having served his country as a soldier,” says an able writer in the
North Britwsh R , ¢ Mr. Murch brought mto the field of science all the
ardour of s profession, and, after twenty Wurs’ unremitting toil, placed himself
in the highest rank of modern geologsts. hen the more recent tormations on
the earth’s surface had been well mnvestigated, and 1t had been placed beyond a
doubt that their age could be determined }Z their imbedded tossils, 1t became a
problem of the deepest interest to extend the same law to the older sedimentary
deposits ; to trace the later formations downward to the oldest; to deseribe tho
forinutions which contain the earhest traces of orgame life, and to distinguish the
strats which compose them from those which been deposted when no hving
thing moved among the waters.”’*

Mr. Murchison’s earliest scientific laurels were gammed in his native land.
Thus, 1 1827, he read a memorr on the Coalfield of Brora, in Sutherland, to the
Geological Society of London, of which he was then Becretary; and next session
followed it by an additional paper on the Oolitic Rocks of that and other purts of
Scotland. 1n 1828, 1n company with his friend Professor S8edgwick, he commu-
mecated to the Geological Society an account of the Becondary Strata of the Isle of
Arran; and 1 the same session, that important memorr on the Old Red Sand-
stones of the North of Scotland, in which the occurrence of fussil fishes 1n these
deposits was first made known to naturalists. This memoir may truly be described
a4’ the starting-pomnt of all that has recently been done in 1nvestigating the Old
Red Sandstone of Bcotland.

Mr. Murchison's researches were now, for a time, turned to foreign lands; as
s valuable Memoirs on the Austrian and Bavarian Alps, and on some parts of
Tyrol and Germany, amply show, But, i 1831, he returned to Brntish ﬁeology,
and began those mvestigations n the west of England which have ndelibly con-
nected ﬁm name with the most ancient and perhaps most interesting period in
the history of the orgamic beings that have whabited our planet. In the sbove
year, Mr. Murch ap%wd If to a systematic e: tion of the older
sedimentary deposits ngln.nd and Wales ; and, after five years’ labour, he
succeeded 1n estabhishing what he denomnated *the Silurian System,” com-
prehending a succession of strata which ie beneath the Old Red Sandstone, and
scem to be 1n close approximation to the deposits that preceded the existence of
plants and ammals. Ths system (named from 1ts oocupyi:ig those countis
winch f d the t kingdom of the Silures) 18 divided mto the Upper
Silurian, consisting of Ludlow and Wenlock rocks; and the Lower Silurian, of
Caradoe and Llandeilo rocks The same succession of the older sedimentary
stratn was found 1 the west of Europe, and in North and South America; and
Mr. Murchison next traced the extension of the Siluman system to the moun-
tuinous kingdoms of Norway and Sweden, and particularly to the vast empire of
European Russia, where the relative position of the older rocks has suffered
little or no disturbance from the mtrusive agency of fire + After vears spent mn
mapping the rocks, and collecting, classifying, and describmg the fossils, the
Silurian System was at length published 1 1839; and, by its full and accurate
fucts, and clear and lucid arrangement, has, without dispute, formed the hacs
of all that has subsequently been done 1n Palmozoic ﬁeology, both 1 ths
country, on the continent of }‘auro e, 1n America, and 1n other parts of the earth.

Under the countenance of the Imperial Government, Mr, Murchison, in com-
puny with Professor 8edgwick and M. de Verneuil, in 1848, commenced a geolo-
gc survey of the Rusman Empire ; having prevxov.;sly efplored several parts of

er.

many, Poland, and the Carp , &8 inter the and

* Men of the Tvme. New Edition, 1856,  + Ibid.
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Russian deposits ; and he next examined the Paleozowc rocks of Scandinavia - the
Tesults of the entire Expedition were publhished m two large volumes, m 1845. In
1941, upon the presentation of the first Report upon this Geologieal Survey to
Nicholus, Emperor of Russia, lis majesty presented Mr. Murchison with” the
decorntion of the second class of St. Anne, in diamonds, which, however, the
Foreign Office 1n England mennly refused him permssion to wear; and the
Emperor, as if aware of the shght thus gut upon his friend m England, presented
him with & magmficent colossal vase of Biberian avanturine, mounted on a column
of porphyry, with this inscription:—‘Gratis Imperatons totius Rossize,
Rodenco Murchison, Geologie Rosme Explorator:, 1842.” After three years’
additional labour, Mr. Murchison completed his survay of Russia, when the
Emperor conferred upon hum the Grand Cross of the Order of 8t. Btanislaus;
and upon his return to England, in 1846, thus honoured and accredited, he was

ermitted to accept and wear the Russan orders, and received the additional
ﬁonout of British Kmghthood. 3 )

Sir Roderick Murchison has since rgﬂ;:bhn.hed his Siluria, an elaborate volume
of 523 pages, contsining & faithful outhine of bis previous labours, with a detailed
d iption, and d d practical and popular view, of the older sedimentary
rocks and their characteristic orgamc remams, In this work, the author de-
monstrates by strong and lusive evidence, that the Sil System 1s an
independent gy , which apy to have been formed 1n various parts of the

rlobe at one and the same time, of the same rocks and minerals, and inhabited
{:y the same ammals and plants. Sir Roderick has altogether estabhished this
System with incontrovertible evidence, 1 Great Britamn and Ireland, Germany,
¥rance, Belzium, North America, Spam, Portugal, Sardims, Cape of Good
Hope, the }I-m-:lﬁn t Hindost Austrshs, South America, the
Umt.lt;d S:utes, F f ; d Islands, &cl; ho 3

A brief notice of tlus great work was given in the Year-Book of Facts, 1855
p.261. One of the latest lubours of the lamented Professor Edwai{; Forb'esav?‘a);
the production of & brilhant paper upon Sir Roderick Murchison’s work, in the
Quarterly Review.

Among 8ir Roderick Murchison’s late scientific investigations was a tour to the
North, the results of which are thus charscterized by a competent writer in the
Inverness Courser.—*“ As the head of the Scottish Geologieal Survey for the Go-
vernment, 1, was his larovmcc either to confirm and verity the results of the two

enrs of hard labour he had 1n 1826-27 among the mountams of Ross and Suther-
nd, strengthened as Ins observations then made were by visits to other High-
land tracts i 1834, 1 1840, and 1850 ; or else to ascertan thut the views of more
recent explorers (especially of Mr. Hugh Miller) were more defimte and correct
than s own, The tendency of Mr. Miller's last descriptions of the quartz
rock of the Scarabens of Caithness, and the marble beds ofg)urness and Assynt,
was to classify them all as subordinate or mcluded beds of the great Old Red ﬁ{md:
stone formation, which he has so fully and beautifully lustrated. Sir Rodenck
Murchison, m his Iate examination of the country, which mvolved a double tra-
verse of the county of Sutherland, and one along the whole north coast from Cape
Wrath to Thurso, und which has since been ¢xtended to the west const of Ros%-
shire, has, we understand, seen reason to adhere to the opiion he lon, 8go ex-
Pressed, und of which he 18 now firmly persuanded; namely, that the har crystal-
me rocks of Sutherland and Ross, which form but one and the same series, are
of mfimtely ugher antiquity than the Old Red Sandstone seres, which not onl
overlups them unconformably, but 18 composed or made out of tl’wm »” v

Sir Roderick Murclnson’s name must be recorded m the annals of he late Dis.
covery of Gold in Austraha. In 1844 he instituted s comparison between th;
rocks of Enstern Australs and those of the auriferous Ural Mountains, and, as
a result, he was the first who Ambhcly declured his opimon that gold must exist
mn Austraha.* In 1846 he urged the superabundant Cormsh t 8 10 e, l:
to New South Wales, and there obtain gold from the alluvial soul 1 the mfx::eg

* In the published Parhamentary Report of the Gold Dis
of 8ir Roderick Murchison’s name wauponutted; an act of lﬁ;f‘f,{;rfﬂ;n oe: t:g:
gu.rt of the British Government whuch 8ir Roderick very reasonably pointed out;
ut thus orission was ewlllned by the circumstance of the Report havin, been
drawn up by the Rev. W, B, Clarke, who attempted to set up some elgun to
ll?sng mu:e ;tlutt':l:lr %rognostwaéllou: long before Sir Roderick Murchison ; but
eave y disproves Clarke’s ussertion, (S i its G
les:, chap. iv.) P on, (See dustralia und its' Gold
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that they extracted tin from the gravel of their native country, Later iu the
same yesr Sir Roderick addressed Farl Grey, then Secretary for the Colonies,
stating his views as to the existence of rich gold-fields in the above colony.

During the past year, science has sustained a twofold loss in the deaths of the
eminent geologists, Greenough and De ls Beche, to whose memory Sir Roderick
Murchison has paid this graceful and feeling tribute:—

16, Belgrave-square, April 16,
“The decease of these two eminent geologists having led me to address my
valued friend, the Dean of Llandaft (W. Conybeare), on the heavy loss our
saience had sustwined, I have received a reply, from which I extract a few
passages, whilst I omit, for personal reasons, certamn paragraphs laudatory of
those who are endeavouring to fill up the ranks n that body which I had called
¢ lu werlle garde’ of the geologcal forces :—

“¢Now, within six weeks of the close of my threescore and eighth year
(writes Dean Conybeare), I must expect to sce the allies and associutes of the
pursuits of my own more vigorous ({yeurq of hfe gathered. One of them (Green-
ough) was my first mstructor and guide 1 our common hne, the other (De la
Beche) a most efficient compamon and collaborateur during my long residence
in the most interesting field of Somercet, and the successful completer of all I
had imperfectly sketched in the geology of (Hlamorgan. Perhaps I most deeply
feel (as I ought) for my old leader He was truly the first President of the
Geological SBociety of London, 1 the widest possible sense of the expression, at
the very earhiest influx of geological science mto England, and he was 1n every
way qualified to take the lead  His long residence on the Continent, his general
Iiterary acquaintance with all, and his personsd mtimacy with many of the prn-
cipal scientific men, made lnum the channel of e 10n bet us ted
folks and our Germamc and French alhes ; and thus alone was one of the pomnts
most amportant at our first start. Then, his sagaeity in detecting and mdustry
in collecting all the scattered information that bore upon the physical geography,
not of England alone, bhut of the {;lobe, was m 1tself truly admrable. 18 geo-
dogical map of England 18 & full record of his work for our country, and s
recent map of Hindistan attests equally is mmute and detailed information
respecting the most distant localities,

¢ Of my later friend and associate, De la Beche, let me say that to his active
aid I owed a3 much 1n my Saurian researches as I owed to Greenough when I
wrote The Geology of England and Wales The Museum of Practical Geology
will truly remain the great memorial of his importance i our field, and one
which will make his value more and more appreciated every year.’

““ The loss of Greenough, advanced as he was 1 years, was wholly unexpected :
for shortly before lus death, at Naples, he wrote to me a letter full of amimation,
kindness, and bright intellect, whilst the departure of my schoolfellow, De la
Beche, was daily and mournfully anticipated by many friends, who, hke myself,
had watched with anxiety the progress of lus futal diseuse.

¢ No words of mie are required to rase either of these two remarkable persons
in the estimation of their associates, for I well know that their loss 1s sincerely
felt by all those who were ncquainted with them; but let me impress on the
munds of the general pubhic the deep respect in which we, of the same calling as
the deceased, hold the character of the two men, the elder of whom was the first
President of the Geological Society of London, the Eounger the founder of the
first great national estublishment ever raised n the British isles for the advance-
ment of Natural History science, and especially for the diffusion of sound geolo-
gical and mimng knowledge. ) . i

¢ May the arrangement and classification exhibited in that admirable establish-
ment, as completed by De la_Beche and lus truly emment coudjutor Edward
Forbes, be vigorously sustaned by those who may be ugpomted to succeed them !
Such u proof of our estimation of their labours will bo the best testumonial we
can offer to thewr memory.

¢“Rop. I. MurcHISON."”
Sir Roderick has succeeded Sir Heury do la Beche in the office of Director of
the Museum of Practical Geology.* During the past year, also, her Muajesty’s

* Now styled * The—l\let.ropohtan School of Science applied to Mining and
ihe Arts.”
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Governmont has recognised the well-merited reputation of Sir Roderick, by con-
ferring on him the important office of Director-General of the Geological Burvey
of Greal Britam and Ireland. We agree with a writer in the Scotsman, that the
above sppointment may be regarded as the due acknowledgment on the part of
the nation of the value of this important work, the Geological Survey being often
mercly the completion of the scheme traced out m 1ts maps and sections. The
samo writer then refers to some of Sir R. Murchison’s domgs in reference to Scot-
land *‘ In1834he stirred up the British Association, then meeting at Edinburgh,
to urge the claims of Scotland 1n reference to the Trigonometrical Survey on the
attention of Government ; and in 1850, when this migratory parhament of science
returned to ths city (Edinburgh), we find im again mstant in the good cause. In
all the subsequent” movements on this question he has taken a prominent part,
ever urging on the more rapid prosecution of the Trigonometrical, and the exten-
son of the Geological Survey to Scotland, and now that he bas attamned this most
mfluential oflicial position, we have no doubt he will not forget the just claims of
hug native land.”

To this should be added, that at the meeting of the British Association at Glas-
gow, last autumn, under the able presidency of the Duke of Argyll, the proceed-
ngs of the Geological 8ection were enriched by some very able contributions by
#ir Roderick Murchison, Of these pupers, abstracts will be found 1n the Geolo- *
gical section of the present Year-Book of Facts.

Sir Roderich Murchison filled the office of Premdent of the Geological Bociety in
1831, 1832, and 1842, 1843; and President of the Geographical Society 1n 1844, 1845,
and 1852, 1853. He 18 also a Fellow of the Royal Society, the Linnsean Society,
&c.; Member of the Impenal Acudemy of Sciences at 8t. Petersburg, and the
Royal Academies of Berlin, Copenhagen,and Brussels; Corresponding Member of
the Institute of France; Honorary Fellow of the Royal Society of Edinburgh,
of the Royal Irish Academy, &c. Sir Roderick has also been three yoars a
Trustee of the British Museum, and during the past year he was appointed to
the Royal Cc for the Exlbition of 1851.

Sir Roderick Murchison 1s the author of nearly one hundred publications on
the sciences of geology und geography ; his contributions to varous scientific
bodies dating from the year 1826. An ong his latest works is his Memouwr on the
Stracture of the Alps, Apennines, and Carpathians : The Thuringerwold and the
Harz Compared; and Suurw, or the Hustory of the Oldest Rocks containing
Orgamie Kemawns, *

Sir Roderick Murchison enjoys a world-wide reputation for his courtesy and
aflubihity to scientific visitors to this country; and us presidential réuntons of
professors of science, art, and hterature, take foremost rank among the im-
tellectuul hospitahtaes of the London season.
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THR UNIVERSAL EXPOSITION AT PARIS.

ON May 15, 1855, the Universal Exhibition, or the New Palaces of
Industry, on the Seine, were opened with Imperial splendour. In an
account of the ceremony, in the Atheneum, No. 1438, the writer
draws the following parallel with the Great Exhibition of 1851, in
Hyde Park :—

The building in H{g‘e Park was the People’s Palace. The buildings in the
Chanmps Elysées are Imperial works. All land contributed _its portion to-
wards the house of glass: the Government of France furmished the plans and
guaranteed the edifice of stone. From the first of May the million took pos-
session of 1ts own groperty in Hyde Park, and to the last hour of its existence,
hung about 1t with the love felt for a pet estate. In Paris there is no sense
of common ownership, or the respect that springs from ownership, among
the multitude. The edifice does not even belong to the Exposition, When
the riches 1t contains are scattered to the four winds, its massive
will still remain, to be used for—no one knows what purpose, It has a life,
therefore, apart from the industrial ga.thennﬁ; and hence the people occupy
it “temporarily, as they would occupy the Tuilerios on the morrow of a revo-
lution, and move about 1t as they would move through palaces and gardems
for a day, on sufferance of the higher powers, In Hyde Park every Enghshman
felt at home; and his Crystal Palace had the umty, as well as the variety, of
an epic.

The Paris Palaces of Industry are three in number—the Central
Palace, the Palace of the Fine Arts, and the Palace of Machinery.
These are separate buildings, and have various forms. The central
building is a parallelogram, with a triple roof of glass, barrel-shape,
like the transept of our Crystal Palace :—thc middle arch having a
wider base, but a less elevation than ours. In this building the cere-
monial took place. A long gallery, very narrow for the length, of the
shape of a railway tunnel, but well lighted from a partial glass roof, is
the Machinery Palace. It runs along the bank of the Seine for three-
quarters of a mile, and is particularly ugly when viewed from the steps
of the Chamber of Deputies, or the esplanade of the river. But within,
it is perhaps the most effective of the three. The Central Palace,
nemly square in shape, has no vistas.

The grand feature of the French Exhibition is thus described in the
Literary Gazette, No. 2000 :—

‘What nobly distinguishes the Paris Exhibition from that of London, 1s that it
comprises an exmbition of the works of living artists, French and forexgm, in
painting, sculpture, engraving, hthography, and architectural designs, whereas
the London show was conﬂneg Vely to manufuctured goods. The collec-
tions of the Fine Arts have been placed in a separate building specially con-
structed for them 1n the Avenue Montuigne, at some distance from the Exhibi«
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tion Palace, This building, though only in lath and plaster, is not without some
pretensions to mhitecturil menﬁs, and it is ad.nnngly distributed for the pur-

oses to which it is destined. Three large square saloons are set apart—one fctx:
grnuia. and two for France ; one of the latter bein called the ** Grand Salon,
or the “ Salon d’'Honneur.” The English have side saloons to the right which
run up the greater part of the edifice; the Belimu and Dutch have the corre-
spon saloons on the left sde; and the French have the remaining side
saloons on either hand. Denmark, Italy, Switzerland, and Baden, have the
rooms nearest the entry, and Austria occupies a saloon to the right of Prussia.
In addition to all this, the English have a large saloon for sculpture, and Horace
‘Vernet, Ingres, Decamps, have specinl saloons to themselves. The other coun-
tries not here mentioned are provided for in otber saloons. The total number of
works exhibited 18 5028; the number of artists by whom they are contributed is
2004, France exhibits 1832 paintings by 690 artists ; 354 preces of sculpture by
354 sculptors ; 191 engravings by 77 engravers ; 156 architectural designs by 69
architects; and 95 hthographs by 28 hthographers. Great Britamn nquhes 231
paintings by 99 artists, 143 aquarelles by 49 artists ; 80 pieces of sculpture by
36 artists; 152 engravings by 41 engravers; 18 wood engravings by 11 engravers;
26 lithographs by 6 lithographers ; 7 chromo-hthognghs by 3 artists; and 126
architectural designs by 61 architects. Prussia contributes 154 paintings by 78
artists; 38 preces of sculpture by 11 sculptors; and 4 hthographs, 3 chromo-
lxthoﬁraphn, 1 architectural design, and 45 engravings by 22 persons. Austria
supplies 107 paintings, 91 pieces of sculpture, 24 engravings, b architectural de-
signe ; Belgium 206 paintings, 25 preces of sculpture, 16 engravings, 2 hthographs,
and 2 architectural designs; the Umted States 36 pamntings, and 3 pieces of
sculpture ; and Holland 95 paintings, 4 aquarelles, 3 preces of sculpture, 26 en-
gravings, and 4 nrchnteeturn?demgnm Tuscany, once 8o renowned for pre-emi-
nence in the arts, exhibits only one work—s painting; and amongst ¢ out-of-the-
wx.;,t "ﬂcountrles only two present themselves—Java with one panting, and Peru
with five.

It is 1mpossible adequately to describe the surpassing grandeur of this exhibi-
tion of the Fine Arts -—it 18 to the artists now hiving what the collections of the
Louvre are to those that have gone to the tomb. Landseer, Cornelius, Kiss,
Delacroix, Couture, and, as alrcady mentioned, Vernet, Nigrds, and Decamp
figure in 1t,—and after them come a host scarcely less worthy, though less
famous ;—all the great men- of the day in fact are there.

The English part of the Exhibition comprised contributions from
Leeds, Nottingham, Birmingham, Belfast, Sunderland, Glasgow,
Dundee, London, Edinburgh, Dublin, the Pottery districts, and other
great centres of our national industry ; and the general character of
these contributions was not only splendid mechanical skill, but far
greater artistic taste than it was the fashion on the Continent to sup-
pose the English possessed. The specimens of our productions from
India also made a splendid show. The Belgians made a very credita-
ble display, not only in all the branches of ordinary manufactures, but
also in those which from elegance or ingenuity partake of the character
of art. The Parisians figured nobly. Austria, Wurtemburg, the
smaller states of Germany, and Switzerland, were fully equal to what
they were at London. Turkey made for herself an elegant compart-
ment, one of the most charming features in the Exhibition. Tuscany
showed marble, sculpture, and painted glass. Russia did not exhibit
atall. France occupied the largest place in the Exhibition (the English
came next), and her display was, on the whole, the most brilliant of
all.  Each exhibiting nation had its special district; but the central
nave or transept was made common to all. And here were grouped in
wich profusion the most curious, the most beautiful, and most extraor-



MECHANICAL AND USEFUL ARTS. 9

dinary contents of the Exhibition. Prominent amongst them were a
reproduction of the famous apparatus of the Royal Observatory at
Greenwich, models of English vessels, specimens of the higher order of
English manufactures, and some objects of English art. Here were
also some exquisite specimens of Parisian manufactures, some very fine
altar-pieces and church ornaments, copies of portions of the architec-
tural ornaments of the Cathedral of Cologne, the apparatus of a light-
house, collections of arms and cannon supplied by the artillery and the
navy, &c. &e.

The Exposition was closed with Imperial state on November 15, when
the Distribution of Medals took place ; the number of exhibitors who
obtained medals or honourable mention being about 12,000.*

In the Report presented to the Annual General Meeting of the Insti-
tution of Civil Engineers, held December 18, the Exhibition was
admitted to have been, in some respects, more interesting than
that of London in 1851. There were better displays from the colo-
nies ; the machinery and wrought metals of the continent generally,
and the agricultural implements and machinery of France in particular,
exhibited great progress; and the foreign machines for textile fabrics
showed more attention to accuracy of fitting, and considerable advance
in mechanical skill. These features were more apparent, in conse-
quence of the inadequate manner in which many important branches of
British industry were represented ; for instance, there were only two
English locomotives among the twenty railway engines exhibited—
fourteen of which, however, bordered on the system introduced by Mr.
Crampton. The models of the great works of civil engineering were,
with few exceptions, exhibited only by the Ministry of Public Works
of France, and by members of the Institution of Civil Engineers ;
and a well-merited tribute was paid to the excellent and liberal spirit
which animated the fourteenth class, composed almost entirely of
French engineers, by whom the only two grand prizes of honour were
recommended to be awarded to Mr. Stephenson and Mr. Rendel, whilst
the decoration of the Legion of Honour had been requested for
Mr. Stephenson and Mr. Brunel ; and a large number of prizes of
honour, and of medals of the first and second classes, and honourable
mention, had been awarded to other members and associates of the
Institution.

Feeling the importance of the occasion, the Council had not hesi-
tated to deprive the Institution, even for an inconveniently long period,
of the services of Mr. Manby, the Secretary, in order to his proceeding
to Paris tv fill the post of Vice-President of the fourteenth class (civil
constructions), as soon as it was found that other members, who had
been appointed to the jury, could not attend, and the manner in which
the duties had been performed was noticed approvingly.

MACHINERY AT THE PARIS EXHIBITION.
Mgz. FAIrBAIRN, Civil Engineer, in the capacity of juror at this Ex-

“' The Grand Medal of Honour is engraved in the title-page to the present
volume.
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hibition, collected a series of facts, in connexion with the various forms
and ad:’ptations of the objects that came before him ; and these he hag
grouped together in a comprehensive description of the mechanical con-
trivances displayed in the Exhibition, in such form as to show in what
we are different from, and wherein consists our superiority over, those
of other countries.®

Mr. Fairbairn proceeds briefly to examine the present state of the
Steam Machinery of France and other parts of Europe, in compa-
rison with those of our own in that section of the Exhibition of 1851.

Steam Engines and Steam Machinery.—The number of steam en-
gines in the Exhibition was 112, consisting of 71 stationary, 24 marine,
and 17 locomotives, as follows :—

Locomo- :

Stationary. tives, Marine.

Framce . .« « « « » 25 . . . . 6 ... .1
Great Britam . . . . 11 . . . . 2 ... .11
Austris . . . . . o 11 . . . . 1 .. . 0 =
Prussia . . . « . . 1 .. 00 1000 =
Belgum. . . « . . 1 . ... 8. ... —
Hanover I T T
‘Wurtemburg . . —_— . e v e 2 .. =
Baden . . . . . — e e e 1 ool -
Sweden. . . . . .11 . ..., —.... 1
Umted States . . . 11 . . . . — . . . « —
Holland . . . e !
Total . . .70 . .. .17 ... . 24

Stationary Engines.—The department of stationary engines com-
prised almost all the varieties of construction—horizontal, vertical, and
oblique. The horizontal with one cylinder appeared to be much in
demand, and the vertical with two cylinders, upon Woolf’s principle,
having an expansion from four to five times the volume of the small
cylinder, had for many years existed in France. This description of
engine had been for the last half century in general use in that country,
and almost equally so in Belgium and most other parts of the continent.
They were worked generally at a pressure of 40 lbs. to 50 lbs. on the
square inch, and the steam was supplied from boilers with the fire
under the two longitudinal tubes. These tubes were connected with
the boiler at both ends, and the heated currents having made two or
more circuits of the boiler, made their escape to the chimney in the
usual way. These boilers are not, in wmy opinion, superior in the
economy of fuel to those with internal flues, or the tubular system as
constructed in this country; but their resisting powers to internal
pressure are greater than boilers of larger dimensions. The horizontal
single cylinder engines appear to be gaining ground upon the double
cylinder vertical engine, and, doubtless, this arises from their superior
economy (not in fuel but in price), their compact form, and the limited
space which they occupy ; and now that metallic pistons are so accu-
rately constructed, the wear and tear upon the cylinders is greatly

* The entire paper, of which the above is the substance, was read by Mr.
m‘?nrlnz ti)s the British Association, at their late Meeting at Glasgow, Sep-
er 12-19.



MECHANICAL AND USEFUL ARTS, 11

reduced. The condenser is placed below the cylinder, and the air-
pump i8 worked by a lever attached to the eross-head of the connect-
ing-rod and horizontal slides. The air-pump, like the cylinder, is
placed horizontally, and various forms and devices are adopted in order
to give the required motion of the feed-pump, and other organic parts
of the engine. The valves in most of those engines are of the usual
construction, worked by an eccentric from the fly-wheel shaft, but they
have peculiar features of a variable laps working through the spindles
of the valves, and by a moveable cam which works in a square frame at
the end of the spindle, any required expansion can be obtained. This
appears to be a very ingenious and a very simple contrivance, and
seems to answer the purpose of cutting off the steam at any required
point of the stroke. The consumption of coal in this engine is repre-
sented to be v, v, and % kilogrammes of coal, per horse power per
hour, or about 3 lbs. English ; and in order to convince the public of
the truth of this statement, the makers publicly announced that they
offered a guarantee that it shall not exceed that amount.

The application of the horizontal in place of the vertical cylinders is
not a new idea; on the contrary, it is nearly as old as the steam-
engine itself ; but the difficulty in former days was the want of tools
and accuracy of construction in order to render the working parts
smooth and steam tight. This is no longer an obstacle, as the perfec-
tion of the automaton tools surmounts all those inconveniences, and
hence it follows that the conceptions of former days— for want of
the instruments requisite for construction—have remained in statu quo
up to the present time. In the Paris Exhibition the claimants for
originality of design, and the practical application of others previously
known, were numerous on all sides ; and although the desire to become
an original inventor may in some cases be objectionable, it nevertheless
has its use in stimulating that active race to renewed exertions in fur-
therance of future developments in practical science. The reduced cost
and compact form of the horizontal engine is likely to supplant the old
vertical system, and assuming the same rate of expansion to be in ope-
ration, and the steam to be cut off at one-fourth or one-fifth of the
stroke, the result will be—so far as regards the economy of fuel—the
same as that derived from the double cylinder, and that by a much less
expensive engine in the original cost. In this country these improve-
ments, although well known, are not carried to the same extent as in
France ; notwithstanding that the same kind of engine is in operation,
they have, nevertheless, made slower progress, excepting only the hori-
zontal non-condensing engine, which is now extensively used as an
auxiliary force in most of the manufacturing districts. There is, how-
ever, still wanting a well-digested system of the horizontal condensing
engine, compact in form, and adapted to the work it has to perform.
Much has yet to be done in this way ; and the Paris Exhibition presented
numerous examples for our guidance.

Locomotive Engines.—The locomotive engine had its origin in
England, and as yet retains its superiority over all others, both in
design and construction. It would, however, be illiberal and unjust if
we did not accord great merit to the many excellent specimens contri-
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buted to the Paris Universal Exhibition. Of sixteen locomotive en-
gines exhibited, nearly all of them were somewhat complex in arrange-
mwent and design, but evincing great care and attention to solidity of
construction. Many of the engines are upon the system of Crampton,
with the valve motions outside, which gives to the engine an appear-
ance of complication that does not occur in those of English construc-
tion. In other respects the engines are the same as our own, with the
link motions, and other indispensable attachments.

Marine Engines.—In marine steam engines there waslittle to recom-
mend, as the contributions were very scanty in that department, and
would not bear a comparison with those that were exhibited at the
Crystal Palace in 1851. With the exception of a pair of neat engines
from the Mortala Works in Sweden, two pairs from Cail and Co., and
a small pair from Tod and M‘Gregor, of (lasgow, for the screw pro-
peller, there was nothing besides models that deserve the name of
marine construction.

Hydraulic Engines and Machines.—The turbine appears to have
supplanted the water-wheel almost entirely in the estimation of the
French engineers and manufacturers; and the millwrights or con-
structors, availing themselves of the Universal Exhibition, contributed
a great variety of articles of this kind. In many parts of France,
Switzerland, and Germany—particularly in the mountain districts,
where fuel is expensive—the turbine is of great value; and in many
parts of the country where water and high falls abound, the turbine is
a more convenient and less expensive machine than the water-wheel.
On the subject of turbines and their comparative economy, there exists,
however, considerable differencc of opinion - the advocates for the tur-
bine contending that they are equally effective as the water-wheel, and
yield from seventy to eighty per cent. of the theoretical fall. Others,
again, contend for superiority and economy in the water-wheel. Mr.
Fairlairn has found them range from fifty to sixty per cent. of the
actual fall, and in some cases as high as sixty-five to seventy per cent. ;
but they are certainly not so effective as the breast-wheel when well
constructed, yielding, as a well-constructed wheel will do, from
seventy-five to eighty per cent. In the turbines there is, however, a
considerable reduction in the first cost of the machine, and lovking at
their great velocity when propelled by high falls, and their relative
weights, they are certainly preferable, under certain conditions and
certain localities, to water-wheels. In other respects, where the fall
of water does not exceed fifty feet, the water-wheel will be found to
possess, as far as my experience goes, considerable advantages over the
turbine.

Machinery for the Manufucture of Cotton, Silk, Flax, and Wool.
—In these departments, namely, the French, Belgian, and Zollverein,
several excellent specimens of machinery were found. Some of them
were highly finished, and the new combing machine made by the
Messrs. Schlumberger and Co., appeared conspicuous for its ingenuity,
and the efficiency of its operations. This machine has been greatly
improved by Messrs, Hetherington and others, since its first intro-
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duction into Manchester and Bradford; and in the preparation of
cotton for fine yarns it is one of the mnost important machines that has
come into use for many years. In the combing of flax and wool it is
becoming equally important ; and in its application to the manufacture
of the long wool, alpaca, and the mohair fabrics of Bradford it has at
once established its superiority over the system of carding and combing
by the old process. The English contributions of machinery are always
gafe in the hands of such men as Platt Brothers and Co., and the other
English contributors, Several newly-improved machines of the very
Dest construction might be seen in the space occupied by the English
for the manufacture of cotton. Messrs. Platt Brothers and Co. con-
tributed a complete system of cotton machinery; and Messrs. Elce and
Co., of Manchester, did the same, excepting only the blowing and
spreading processes, which were omitted; Mr. Mason, of Rochdale,

.also contributed several specimens of exceedingly well made machines.

The machinery for the manufacture of flax and silk was very imper-
fectly represented in the English department. Mr. Peter Fairbairn, of
Leeds, a large constructor of flax machinery, stood prominently for-
ward in having effected the greatest improvements in his contributions
to the perfection of those machines—in fact, his machinery is to the
flax manufacturer what Mr. Whitworth’s machine tools are to work-
shops, of the very first quality ; and the reason assigned by him for not
exhibiting was the enormous expense of showing his very extended
series of machines to advantage.

Flour Mills,—The contributions to the Corn Mill Department were
numerous and interesting; and the contributors showed no small
degree of skill in the numervus forms and devices by which they
respectively recommended their machinery to public attention. A
flour mill, by Burdon, of five pairs of stones, and driven by a turbine,
on the principle of Poncelet, deserved especial notice, from the novelty
of its design and the facility by which the stones can be stopped and
started. The turbine, with its cistern, is placed below, in the centre
of the stones, five in number; the main shaft or spindle penetrates the
first floor, and from thence ascends to the top of the mull, and in its
passage gives motion to the difterent machines for dressing, cleansing,
elevating, &c.

Special Mackinery and Apparatus for Workshops.—The articles
contained in this classification comprised a collection of such varied
forms and character as to render any process of adjudication extremely
difficult, and the distance by which they are separated from each other
renders it still more troublesome to arrive at a just and correct deci-
gion. . . . Amongst other novelties of the Exhibition was the engine
of Mr. Siemens. It is upon the regenerative principle, or that of ren-
dering active the latent heat of steam by a process of applying heat to
the steam of the cylinder as it is exhausted at the end of the stroke.
This steam having performed its work upon the piston, is discharged
through conducting pipes into a second and third cylinder, aud these
two latter are enveloped by exterior cylinders, having furnaces at the
ends, and on which the heat currents of these furnaces impinge, giving to
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the lower end a temperature in the interior of almost §00°, This increase
of temperature surcharges the steam as it passes from the centre cylin-
der, doubles its volume, and acting upon the piston or plunger by its
expansion, drives it forward ready for the same repetition in the suc-
ceeding stroke. The steam, thus expanded and reduced in temperature,
is passed by another conducting pipe into the opposite side of the
piston, which, acting upon it in a state of saturation, having received
some additional heat in its passage through some wire gauze which fills
the annular space between the two cylinders over the furnaces, it is
again ready for the succeeding stroke. In this way the engine is
worked, the steam making a constant circuit, and worked over and
over again with about one-tenth of supply from a small vessel or boiler
attached immediately above the heated cylinders. The results, ac-
cording to Mr. Siemens, are highly satisfactory, and produce from the
same quantity of coal more than double the force of the steam-engine. .
BRITISH RAILWAYS.

Mz. RoBerr STEPHENSON, M.P., President of the Institution of Civil
Engineers, has presented an address, in which he applied himself to the
great question of British Railways, which were described as spreading,
like a network, over Great Britain and Ireland, to the extent of 8054
miles completed. Thus, in length, they exceed the ten chief rivers of
Europe united, and more than enough of single rails are laid to make a
belt of iron around the globe.

The cost of these lines has been 286,000,0007.—equal to one-third of
the amount of the National Debt.

The Railway works have penetrated the earth with tunnels to the
extent of more than 50 miles. There are 11 miles of viaduct in the
vicinity of the metropolis alone—the earthworks measure 550,000,000
of cubic yards, which would form a pyramid a mile and a half in
height, with a base larger than St. James’s Park.

Eighty millions of train miles are run ancually on the railways,
5000 engines, and 150,000 vehicles compose the working stock ; the
engines, in a straight line, would extend from London to Chatham ;
the vehicles from London to Aberdeen; and the companies employ
90,400 ofiicers and servants; whilst the engines consume annually
2,000,000 tons of coals, so that in every minute of time 4 tons of coal
flash into steam 20 tons of water—an amount sufficient for the supply of
the domestic and other wants of the town of Liverpool. The cual con-
sumed is almost equal to the whole amount exported to foreign countries,
and to one-half of the annual consumption of London.

In 1854, 111,000,000 of passengers were conveyed on railways;
each passenger travelled an average of 12 miles. The old coaches
carried an average of 10 passengers, and for the conveyance of 300,000
passengers a day 12 miles each, there would have been required at
least 10,000 coaches and 120,000 horses.

The receipts of the railways in 1854 amounted to 20,215,0007. ; and
there is no instance on record in which the receipts of a railway have
not been of continuous growth, even where portions of its traffic have
been abstracted by competition or new lines.

The wear and tear is great : 20,000 tons of iron require to be re-
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placed annually ; and 26,000,000 of sleepers annually perish ; 300,000
trees annually felled to make good the loss of sleepers; and 300,000
trees can be grown on little less tha.:: 5000 acres of forest land.

* * * *

Parliamentary legislation for railways is full of incongruities and ab-
surdities. The Acts of Parliament which railways have been forced to
obtain, cost the country 14,000,0007. sterling,—the exclusive fault of
Parliament itself, and of the system it enforced. The legislation of
Parliament has made railways pay 70,000,000 of money to landowners
for land and property ; yet almost every esiate traversed by a railway
has been greatly improved in value.

»* * * * *

The Electric Telegraph—that offspring and indispensable companion
of railways—was next considered : 7200 miles of telegraph, or 36,000
Jiles of wires, have been laid down at least. Three thousand people

, ‘are continually employed, and more than a million of public messages
were annually flashed along this ‘¢silent highway.” To the working
of railways the telegraph has become essential. The needle was capable
of indicating at every station whether the line is clear or blocked, or
if accident has anywhere occurred. The telegraph could, therefore, do
the work of additional rails, by imparting instantaneous information to
the officers, and enabling them to augment the traffic over those por-
tions of the line to which their duty might apply. It also enables
large savings to be effected in rolling stock, by affording the means of
supplying such stock at any station at which it is needed, from some
other station where it has accumulated and is not wanted. The mode
in which this system was worked was described, and its simplicity was
commended. As a perpetual current is passing through the wires, the
guard or engine-driver has only to break the train wire in case of acci-
dent, and the officers at the nearest station are instantaneously apprised
that something is wrong and that assistance is needed. Some statistics
were given to show that the business of the Electric Telegraph Com-
pany has increased fifty-fold in seven years.

Railway accidents occurred to passengers, in the first half of 1854,
in the proportion of one accident to every 7,195,343 travellers.

The results of Railways are astounding: 90, 000 men are employed
directly, and upwards of 40,000 colla.teml]y—130, 000 men, with their
wives and families, represent a population of 500,000 souls; so that
1 in 50 of the entire population of the kingdom might be said to be
dependent on railways! The annual receipts of railways now reach
20,000,0001., or nearly half the amount of the ordinary revenue of the
state. If railway intercourse were suspended, the same amount of
traffic could not be carried on under a cost of 60,000,0001. per annum ;
go that 40,000,000l. a year were saved by mlways To the pubhc
¢ time is money,” and in point of time, a further saving is effected ;
for on every journey averaging 12 miles in length an hour is saved to
111,000,000 of passengers per annum, which is equal to 38,000 years
in the life of a man working eight hours a day; and allowing an ave-
rage of 3s. per diem for his work, this additional saving was 2,000,0007,
a year.

The address concluded with some words of practical application :
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The duty devolves on Civil Engineers of improving and perfecting this
vast system. Every farthing saved, on the train mileage of the king-
dom, is 80,000.. a-year gained to railway companies. There is, there-
fore, ample field for economical appliances, and therefore no economical
arrangement, however trifling, is to be neglected. ~Nothing would
afford the President greater satisfaction than that from his observations
some sound practical improvement should result to a system with
which his name, in consequence of his father's works, had been so
largely associated ; for, however extensive his own connexion with rail-
ways, all he had known, and all he had himself done, was due to the
parent whose memory he cherished and revered.

Referring to the benefits derived from the Institution, the President
observed that it is the arena wherein have been exhibited that intelli-
gence and familiar knowledge of abstract and practical science, charac-
terising the papers and discussions ; in consequence of the constang in-,
tercourse within its walls, professional rivalry and competition are now
conducted with feelings of mutual forbearance and conciliation, and the
efforts of the members are all directed in the path of enterprise and
towards the fair reward of successful skill. The business of the civil
engineers, from a craft, has become a profession, and by union and pro-
fessional uprightness a great field is opened to energy and knowledge.*

CHANGES IN IRON.

Dr. Noap states, as the result of experiments made during a recent
visit to the Welsh iron-mines, that ‘¢ The tendency of iron to pass from
the fibrous or tough to the crystalline or brittle condition is promoted
by various causes ; everything, in fact, which- occasions a vibration
among its particles has this tendency.” He then describes his expe-
riments, which prove that the metal may be made to pass from one
state to the other :—*‘Seeing a large quantity of iron chain lying
about, and learning that, though scarcely worn, it had been laid aside
in consequence of the breaking of some of the links, he examined
several from different parts of the chain. He found that a single smart
blow with a hammer was sufficient to snap the metal, the fracture of
which was crystalline, and its brittleness such that it could, without
difficulty, be broken into small pieces under the hammer. Dr. Noad
then heated strongly in a forge some of the broken links, and allowed
them to cool very slowly underneath a bed of fine sand. After the
lapse of twenty-four hours they were examined ; the metal was founda
to have recovered its tenacity ; it could no longer be broken to pieces
under the hammer ; and when at length, after repeated heavy blows,
it did partially yield, the texture of the metal was found to be per-
fectly fibrous—every trace of a crystalline structure had disappeared.

* With the opening of the year 1858 were commenced two weekly newspapers,
?eeidl devoted to the p frasi , ly, the Engineer, and the E»yiscm
ournal,
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MACHINERY FOR MANUFACTURING HOLLOW PROJECTILES.

Mgz. R. PeTErs, engineer, of Southwark, has patented a Machine
for manufacturing Ordnance-shells and other hollow vessels, from which
excellent results are obtained. His invention consists in the em-
ployment of a hollow mould, made in two or more parts, into which
metal or other material is poured through a pipe which descends about
midway into the mould ; and in imparting to the mould, after a sufficient
amount of material in a fluid or semi-fluid state has been poured
therein, two rotary motions at right angles, or nearly so, to each other.
The centrifugal force acting iu all directions, distributes the contents of
the mould evenly all round the inside thereof ; while the internal pipe
acts as a vent for the escape of air and gases, and prevents any con-
siderable quantity of material, if any, being forced therefrom. On
stopping the two motions, and opening the mould, the hollow article
will drop out perfectly formed. When making shells, and if so desired,
the inventor inserts round the outside of the internal pipe a ferule screw
threaded on the inside. This ferule will become incorporated with the
shell, and will be ready for receiving a fuse threaded with a corre-
sponding screw. It may be also necessary to insert a plain ferule round
the pipe when forming other articles, to prevent adhesion thereto.—
Mechanic® Magazine, No. 1689.

SELF-CAPPING RIFLE.

MoxsiEUR NERON, of Paris, has exhibited to the Institution of Civil
Engineers an ingenious mode of placing Detonating Caps on the Nipple
of a Rifle or a Musket. The apparatus consists of a tube containing
twenty-two caps, placed parallel with and close beside the barrel, being
partially inserted in the stock, and so arranged, that whilst the near
end was attached by a pin to the hammer, the further extremity is free
to travel in a slot. Its action is very simple ; the tube being filled
with caps from a reservoir, several of which occupy but a very small
space, the end cover being turned down. On drawing the hammer to
balf-cock, the tube is drawn forward, until a cap is brought over the
nipple, and at full-cock the cap is pressed down upon it. After firing,
if any portion of the copper remain attached to the cap, it is removed
by a small picker preceding the tube, on its being again drawn forward
to repeat the operation.

It is evident that by this simple and cheap addition to any fire-arm,
much time must be saved in loading, and a great waste of caps must
be avoided ; whilst about 25 per cent. of copper is saved in making the
caps, and they are kept dry in the reservoir, instead of being exposed
to damp, and running the risk of not exploding.

The system is stated to have obtained the approbation of the highest
military authorities in France, and with the characteristic alacrity of
the Government of that country, to be already in process of adaptation
to the Mini¢ rifles, and to fire-arms of all kinds, for the French army.

THE FRENCH, OR MINIE RIFLE.

The following account of the progressive improvements in this for-

midable weapon are by a Correspondent of the Atlus journal :(—
B
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It was not until about 1835 that the French Government began
seriously to occupy itself on this subject. Capt. Delvigne, of the
Infantry, then submitted to the Minister of War a system, the object of
which was to suppress the clumsy mode of loading by forcing the ball
to the bottom of the barrel with a mallet, and at the same time render
the operation easier and quicker, with the advantage of having the
bayonet fixed. His plan consisted in having a cylindrical chamber for
the powder in the breech, much smaller than the bore of the gun. The
charge of powder filled the chamber ; and the ball, which entered
freely, was pressed down on the mouth of the chamber, and two or
three strokes of the ramrod flattened the ball into the shape of an
orange, and made it fill the rifle, thus stopping all windage. By this
mode much time was gained in loading, the bayonet remained fixed,
and there was a great accuracy in firing ; but the range was diminished,
compared with the musket, in consequence of the flatness of the ball,
To remedy this defect, M. Thiéry, Chef d’Escadron d’Artillerie, pro-
posed an oblong ball, which had a much greater range ; and this led to
the adoption of the present cylindrioconical ball. In 1844, Colonel
Thouvenel, of the Artillery, proposed a great modification in the carabine
(rifle), which consisted in fixing at the bottom of the barrel a steel
cylinder half the diameter of the bore ; this cylinder was surrounded
by the charge of powder, the ball rested on the end of the cylinder,
which was flat, and three strokes of the ramrod (which was hollowed
at the end to the shape of the ball) sufficed to make it fit the rifle, and
fill up all windage. After innumcrable experiments to determine the
inclination and the depth of the grooves, their number, and the length
of the barrels, which were made by fixing the barrels on a solid
immoveable stand, and adjusting them with the greatest precision to
the target, the Commission arrived at the most important results that
were ever obtained on small arms. The length of the barrels was fixed
at 86 cents. (2 feet 94 inches), the number of the grooves at 4, and
their inclination 1 turn in 2 metres ; the ball, weighing nearly double
the ordinary ball, has three sharp circular grooves on the cylindrical
part, which are found to give it greater accuracy of flight. The ball
end of the cartridge is dipped in melted tallow, which has the effect of
cleaning the rifles, and thus prevents the residue of the powder filling
them up. The charge is less than half that used in the musket. Some
idea may be formed of the importance of this arm when it is known
that at the distance of 1000 metres (nearly 1106 yards), from a target
24 feet long, and 6 feet high, 30 per cent. of hits is the average
result of the firing of the chassewr @ pied. The practical results at
the sieges of Bomarsund and at Sebastopol, where the Russian artillery
could not show themselves at the embrasures without being killed or
wounded to a man, speak enough for the importance of this arm. This
is the weapon, with a sword bayonet in addition, which the chasseurs
& pied and the Zouaves are armed with ; it is called carabine a tige.
The foot artillery are also armed with a short rifie on the same
principle.

In 1849, M. Minié, member of the Rifle Commission, and who
had taken an active part in all the progressive improvements the rifle
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had undergone, proposed to rifle the musket, and employ a ball of his
invention, which did not require forcing down, and which might be put
in the hands of the infantry—this ball being cylindrical, and terminated
at top by an oval-shaped head. By an ingenious contrivance, this ball
was made to expand itself and fill up the groves by the explosion of the
charge. The part next the powder presented a hollow cone. Its orifice
was stopped up by a thin cup of iron, which acted like a wedge, when
the explosion forced it into the hollow, and consequently expanded the
sides of the ball, and made it fill the rifled grooves—this 1s called la
balle & culot. Four regiments were armed with this weapon to
try the system on a great scale, and one million of balls (the number
fixed by the minister) were expended in trying it at different distances.
Although inferior to the carabine & tige, the different Commissions
were unanimously favourable to the system from its great simplicity
and general effect ; but as there were a considerable number of bad
shots from the ball being torn asunder by the explosion of gas, it
was not adopted. Nothing discouraged, M. Minié modified the ball
and remedied the defect, and now the Imperial Guard is armed with
this weapon.

Thus, after nearly twenty years spent in pursuit of the object, and
millions of balls expended in experiments, the French have found a
substitute for the defective musket, and which will, no doubt, modify
the actual system of warfare. One advantage is, that it can be put
into the hands of the commonsoldier, and 1t requires but little instruction
to employ it. Where gunpowder is employed, it is impossible to fore-
see @ priori what will be the result. The following curious incident
will show with what care and intelligence the French officers execute
the commissions entrusted to them. In the course of the experiments
on the balle & culot, somebody thought of trying whether the balls
would stand the transport necessary for a campaign. Accordingly, a
barrel full of balls was sent travellng on the roads round Vincennes,
and when they had made fifty or sixty leagues the barrel was opened,
and to the astonishment of every one, the balls were found transformed
into every imaginable shape. But the new ball made up into cartridges
stands travelling on paved roads without showing the least deformity.
In the French army, one-third of the officers is taken from the non-
commissioned officers, the most capable and the most instructed. With
this capacity, it was not likely that M. Minié would remain long in an
inferior position. He was in the first formation of the chasseurs a pied,
a corps created by the Duke of Orleans. The prince duly appreciated
his merits, and gave him advancement; and from being a simple soldier
he is now chef de bataillon (answering to lieutenant-colonel in the English
service). He is directeur du tir at the Ecole Normale du Tir (shoot-
ing school at Vincennes). This is an excellent institution, where the
principles of the law of projectiles, in short, everything relative to
firearms, is taught. Every regiment, once a year, sends a lieutenant
to the school, where, for four months, he studies, theoretically and
practically, the principles of firing under able professors. When they
return to their regiments they instruct the men, and make them good
marksmen. As directeur du tir a more competent man could not be

B2
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found than M. Minié; his accuracy of firing at any distance withim
range of the aim is prodigious.

PRINCE'S BREECH LOADER.

I~ some trials with this improved weapon at Hythe, the distances
were from 800 to 200 yards. At the 800 yards three-fourths of the
shots struck the target, the bullets being completely flattened. From
the effect produced it was stated that even at that distance they would
have gone through two or three men, though two drams (avoirdupois)
of powder only were used. Not one random shot took place, as even
those that missed the target would all have ‘‘told” on a body of men.
At the 200 yards 26 shots out of the 30 fired were within two feet
square, the four outsiders were a few inches high. All, however,
would have struck a man.

For the second day’s shooting the rifle was intentionally left un;
cleaned, to test the effect producible from neglect. Fifty consecutive «
shots were fired at 800 yards, all of which were within a circle of three
feet. Eighteen days’ shootings mnext took place, the number of
rounds fired varying from 40 up to nearly 200 daily. No miss fire nor
stoppage of any kind occurred, though all the experiments were
carried on with one rifle and one carbine, 0:577 bore, both being
regulation guns, altered to Mr. Prince’s plan. Neither did a random
shot take place, the very nature of the principle rendering it impos-
sible for the ball not duly to receive the ¢‘ rifiing.” The above results
being obtainable from weapons possessing greater accuracy and range
even than our present Minié, while they are capable of being discharged
three times as often, without any counteracting disadvautage, renders
their utility beyond all question.

The power of discharging three shots for one, and keeping it up con-
tinuously, is most important, not merely for the eftect produced, but
for the confidence with which men so armed must be inspired.

NEW AMERICAN CARBINE.

EvEry one who has seen a Dragoon loading a Carbine, on even the
most steady horse, must have been impressed with the extreme
awkwardness of the process, which reguired him, in spite of the shying
and starting of the frightened animal, to fix a cap upon the nipple, to
draw the ramrod, ram down the cartridge, and replace the ramrod
before he is in a condition to fire, what, after all, is the most
inefficient of all firearms. Most of these difficulties have been sur-
mounted in the construction of the above carbine, tried at the School
of Musketry at Hythe. It is the same that is now used by the United
States Dragoons. It is perfectly simple in its construction, weighs
7lb 7Toz.; and, although the barrel is but 22 inches in length, it has a
range of from 150 to 700 yards. It can be fired with the greatest pre-
cision at 400, and in several experiments a 6-inch bull’s eye has been
hit six or seven successive times at 870 yards. It can be fired with a
good aim 10 times per minute with facility, and has been discharged,
as a soldier would fire over a parapet, as often as 15. It can be fired
almost any number of times without cleaning, and exposure to the
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weather has little or no effect upon it. It can be loaded by a horse-
man without any ramrod, and can be discharged without the trouble of
capping. In the hands of proper men, it will give to cavalry the
advantages which it has lost by the use of the Minié rifle in the hands
of infantry troops. The principle can be applied to any weapon, and,
should it be used by infantry, would give them an infinite advantage
over an enemy differently armed. The carbine caps itself from a reser-
voir in the hammer, and is easily and most effectually loaded at the
breech,—T%mes, Feb. 23,

IMPORTANT INVENTION IN WARFARE.

It is understood that the late destruction at Sweaborg was chiefly
effected by means of Bomb-shells charged with a liquid combustible.
We are informed that an invention precisely of the nature of these
shells was communicated to Lord Hardinge, in April, 1854, by
Mr. William Hutton, writer in Stirling. Mr. Hutton’s communi-
cation was remitted to the consideration of the Board of Ordnance,
with several others bearing on the same subject ; and so lately as the
29th August last, the thanks of the Board were conveyed to himn for
his invention. From the accounts supplied to their Government by
the Russian authorities at Sweaborg, as to the operation of the shells
charged with liquid thrown into the town by the British fleet, Mr.
Hutton is fully satisfied that the Admiralty has adopted his suggestion.
Mr. Hutton, has, he believes, discovered another preparation for
charging bomb-shells, of a nature so fearfully destructive to human
life, that he has resolved not to divulge it. To the same gentleman
were the Government, it is said, chiefly indebted for many useful hints
with regard to alleviating the sufferings of the army in the Crimea
during the course of the past winter.—Scotsman.

COLT'S NEW CARTRIDGE.

CoroNgL CoLT, whose revolving pistol now forms a part of the
necessary outfit of every officer of the armyand navy, has invented a
New Cartridge, which, with the lever ramrod, is calculated to render
this weapon as perfect as any invention can well be. The cartridge is
said to be waterproof, to go off clean, and to be so adapted as to admit
of rapid loading. Amongst the many important testimonials recently
added to the value of this revolver is one from Colonel J. A. Chalmer,
R.A., who, after submitting it to a test of 400 rounds, at ranges vary-
ing from 50 to 100 yards, speaks of it asa ‘‘good, effective, substantial,
and serviceable arm.”’  Lieutenant-Colonel A. Gordon and Captain Sir
Thomas Hastings, R.N., in their evidence before the Select Committee
on Small Arms, also speak in the highest praise of the efficiency of the
weapon.—United Service Gazette.

NEW GUN CARRIAGE.

A Gux Carr1AGE, of novel construction, has been experimented
with, at Munich, with complete success. Although the carringe is
constructed entirely of forged iron, it weighs two cwt. less than
the common 6-pounder gun carriage : it therefore requires less manua}
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labour to detach it from the tumbril, and can be placed in position
with greater celerity. But the chief feature of the invention is, that
the gun is placed beneath the axle, by which means the chances of
upsetting the gun from the inequalities of the field are greatly reduced,
as the centre of gravity is placed much lower than in the gun carriage
at present used in the artillery.

. PATENT BREECH-LOADING CANNON.

Tuis Cannon, patented by Mr. J. Maudslay, of Westminster-road, is
80 made at the breech end as to allow of an oblong aperture being made
through the side, sufficiently large to receive a breech piece or charge
chamber, which rests on two pivots, so placed as to keep it in balance,
and to enable the charge chamber to be easily moved round sideways
by a rack and pinion, or other suitable means ; in order that the open
end of the chamber may receive the powder and shot, and be then,
tarned to its position for firing, where the bore of the charge chamber
is in a right line with the bore in the body of the gun. This chamber
is also moved forward into close contact with the body of the gun, in
order to prevent escape and consequent loss of effect in the discharge,
by means of a powerful screw or wedge. For details, see Meclhanics’
Magazine, No. 1668.

WROUGHT-IRON FLYING BATTERIES.

Ir thick wrought-iron plates can make effectual Floating Batteries,
why may they not make excellent Flying Batteries and approaches
against fortifications? This would certainly be a very excellent revival
of the old method of atlacking castles and walled cities by covered ap-
proaches moved on wheels, in which the workmen wielded their bat-
tering-rams with terrific effect. We recommend the plan to the con-
tending powers of Europe; it is one which deserves to be tried against
the north side of Sevastopol.—Scientific Americun.

IMPROVEMENT 1N GUNNERY.

A ~voveL and important Improvement in Gunnery has been exhibited
in a series of experiments with a cannon constructed to propel chains and
shot in any given dircction. The gun is of a peculiar construction, and
the chain and shot, when discharged, expand to the full length of the
chain and carry everything before them, so that a column of men might
be swept down at an explosion. The ground selected was a plain in
Battersea park ; the cannon used were diminutive models, 9 inches in
length and one inch bore. One shot was attached at either end of a
chain, 9 feet long ; the guns were raised 2 feet above the level of the
park, and two targets were placed 20 yards distance to fireat; between
the targets and the cannon a number of large sticks were driven into the
earth, to resemble a column of men. These arrangements perfected,
the inventor applied the match ; the powder instantly ignited, and the
guns exploded with the desired effect, every stick being swept down.
The experiment was repeated several times with the same results ; and
had the chain been 60 feet instead of 9 feet long, and the cannon of
proportionate dimensions, we are convinced nothing within their range
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—men or horses—could have remained 2 feet above the ground. We
understand the inventor can unite two, three, or more cannon together,
pointed as arrangements of an attack or defence might require, and
cause them to explode instantaneously by the application of one match.
The perfection of such a system of gunnery would, in the present state of
our warlike relations, prove of inestimable advantage, and create a
new era in the ordnance department of the empire. The inventor is
M. Thomas Spargo, Adelaide Chambers, Gracechurch-street, City.—
Mining Journal.

BRITTEN’S PATENT SHELLS.

PuBL10 attention having heen drawn to the improved Shells of Mr.
Bashley Britten, by his own letters in the 7%mes, and by a question
put to the Government in the House of Commons by Mr. Roebuck,
we publish the following description, from the Specification of the

» inventor.

¢¢ The object of this invention is to increase the range and accuracy
of projectiles to be fired from cannon and other pieces of ordnance, by
adapting to them the principle of the rifle, or spirally grooved gun ;
and also to construct the projectiles in such & manner as to provide for
their flying with the same point constantly foremost.

““The general form of the projectiles is conical. They are to be
inserted in the gun so that the apex or point shall be towards the
muzzle, and the base or widest part towards the breech.

¢“The body of the projectile is made of cast-iron, with a hollow
cavity for containing explosive compound, which may be ignited by a
common fuse, or other suitable means at the apex. This cavity so
situated renders the hinder portion of the projectile of less weight in
proportion to size than the fore part, so that the centre of gravity of the
whole body will be in front of its greatest diameter, by which arrange-
ment the flight of the projectile will be with its point in advance. A
coating of lead, or other soft metal, extends round the circumference of
the projectile at this part, and is formed at the hinder extremity. On
the explosion of the powder, the edge or wall of soft metal at the cir-
cumference will expand, and be driven forwards will it completely fills
the bore of the gun; and if the gun be rifled, or grooved, the soft metal
will be forced into the grooves, and by following the spiral turn will
acquire a rotatory motion, during flight, round the long axis of the
projectile.

‘¢ The method of coating the projectiles with soft metal in such a
manner as to stand the explosive force of the powder is as follows :—
The iron is first coated with zinec by the process commonly known as
the galvanizing process ; and while sufficiently hot to keep the zinc in
a fused state on its surface it is plunged into a mould or vessel of suit-
able form containing the lead, or other soft metal in a fused state, and
then allowed to get cold. Care must be taken that the surfaces are
free from tarnish or oxide ; and the lead should be as near as possible
of the same temperature as the zinc.”

The inventor states that in experiments made at Shocburyness on
the 26th of July, without at all straining the gun used, his shells, with
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little more than half-charges of powder, acquired an effective range of
about 1000 yards more than the solid shot of the service with the full
charge, while in point of accuracy his projectiles were far superior.

These shells will hold about twice as much powder as the shells of the
service, and can be made to explode on striking in the same manner as
the Lancaster shells,

¢“One of the most important features of the invention, is the
facilivy with which it may be adapted, and the economy of its em-
ployment. All that is required is a trifling alteration in our present
guns, which need not cost more than a few shillings each ; and which
could be made on board ship just as readily as elsewhere, and which
would not weaken the gun or interfere with the use of the service
charge when preferred. The gun used in the experiments was a
common gun with the alteration.

¢¢ The shell would cost but little more than the ordinary ones, and
taking into account the saving in some respects, the whole cost would
not be greater than that of the ordinary charge for common guns.”

Again, Mr. Britten says: ‘‘It is now admitted that, on the 26th
of July, my shells beat the solid service shot by 1000 yards clear.

¢¢ Supposing that my invention had been on fhis occasion represented
by a hostile gunboat, armed with only 9-pounder guns, but having my
improvements, and that they had tested the invention by keeping about
half-a-mile out of reach of the guns of the batteries, and plied them
with my shells, would it, I ask, bave been possible to save the place
from destruction, even if all the monster service-guns of the arsenal at
‘Woolwich had been sent down by rail, and done their best to save it *

CAST-STEEL GUNS.

Mzssks. SHORTRIDGE, HowrLy, and JEssop, of the Hartford Steel
Works, Willey-street, Sheffield, have manufactured a Cast-Steel Gun
for the Government, with every probability of success. The question
of manufacturing artillery, which, without being of such impracticable
weight, should greatly surpass in strength, lightness, and durability,
the present iron gun, has been urgently forced upon the attention of
the Government and the country by the events of the war. Our pre-
sent artillery is made of cast iron, and it has been found that to secure
strength with any degree of durability, the guns must be made of
immense weight ; and, notwithstanding this, it has been found that
the guns have given way after a very limited number of shots, and thus
need frequently to be replaced. In a 24-pounder, the pressure of the
explosion is 72 tons on each square inch, which is ten times the force of
the tensile resistance of a square inch of the metal. The additional
strength has been obtained by the large thickness of iron forming the
breech, and the tendency of the manufacture has consequently been to
increase the disproportion hetween the thickness of the muzzle and the
breech of the gun. The result of experience shows clearly, however,
that cast-iron is not the best material of which to make artillery, as it
has not sufficient power to resist the repeated percussive action to which
it is exposed, especially in siege operations. Experiments have been
made, by Mr. Nasmyth and others, to make large guns of wrought
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iron ; but, from difficulties in the manufacture, these experiments
have unfortunately not been attended with success, Guns of small
dimensions have for some time past been made of cast-steel, but it has
hitherto been considered impossible to make a sound ingot of cast steel
of the size necessary for guns of a large calibre. Messrs. Shortridge,
Howell, and Jessop have, however, overcome this difficulty by an im-
provement in the process of manufacture. Their experimental gun is
of the size of an ordinary 18-pounder—viz., 6 feet long, 174 inches in
diameter at the breech, and 11} at the muzzle, with a bore-hole of
5 1-5th inches in diameter ; and it weighs in the ingot state 35 cwt.,
but is intended to weigh only 25 cwt. when bored and finished. The
advantage which the gun is expected to possess over our present artil-
lery may be gathered from the following differences in the material :—
This cast-steel is six times the strength of cast iron, and twice the
strength of the malleable iron in use by the Russians, who in this, as in
other matters, have left us in the rear. It is also much less liable to
granulate and become weak and useless. The ingot for the gun is, we
understand, the largest of the kind that has ever been cast in Sheffield,
or, in fact, in the country.

MALLEABLE IRON ORDNANCE.

A WroueHT-IRON Gun has been manufactured by Mr. Dundas, at
Paragon Works, North Britain, on a principle maintained by him to be
the only practicable method by which guns and mortars of that mate-
rial and of large calibre could be made sound and trustworthy; the
difficulty of procuring dense and solid forgings of great bulk being well
known to every practical engineer. This gun, a 9-pounder, was sent
down to Woolwich to be proved. Two heavy charges, of 91b. of powder
and a ball, the usual proof charge of a cannon of this size, were first
fired from it. These produced no change in the gun, nor displacement
of its parts. Fifty rounds of ordinary service ammunition were then
rapidly fired from the cannon, causing no change whatever. The gun
was then sent down to Shoeburyness for a further trial ; and as thirty-
six ordinary service rounds more were fired from it without any remark-
able result, the charge was gradually increased to four, five, and lastly
to six pounds of powder and two balls. Under this application, the
gun at length began to yield, and it finally became unserviceable at the
third round of the last series—six pounds of powder, two balls and a
wad. In all 152 rounds were fired from it. The following is a brief
description of the method of the construction of this gun. Four bars
of iron, about an inch thick, five inches broad, and the proper length
of the gun, are put up longitudinally into segments of a circle, which
if placed edge to edge, form the rough outline of the bore. The edges
of these bars are then accurately planed. The bars or staves are then
hooped temporarily as a cylinder by means of two rings at the extre-
mities, and turned in a lathe to a surface perfectly true and cylindrical,
A series of iron rings, three inches broad and three-quarters of an inch
thick, carefully welded, is bored to a size slightly smaller than the barrel
or cylinder ; these rings, being afterwards expanded by heat, are one
by one placed on the cylinder, and plunged into cold water. Instant
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contraction ensues, the staves are compressed more powerfully than
could be done by any artificial means, and no appearance of a joint in
the staves is perceptible. The exterior surface of the mass is again
turned perfectly cylindrical, and a second series of rings placed in like
manner over the first ‘‘breaking band.” In the lathe the iron now
assumes the exterior of a cannon, the trunnions having been previously
placed forged on a centre ring. To bore the gun with great per-
fection is very simple, as the boring bar can be supported at both ends,
and the breech end of the gun being, for a few inches, bored slightly
conically with a shoulder, into which fits a solid plug introduced from
the muzzle ; the cannon is now complete. Since this gun was made,
many improvements have suggested themselves to the inventor, who
was much in doubt as to the proper proportions required by the sepa-
rate parts of the cannon, and who, perhaps too confidently, made his
gun much slighter than service ordnance of the same calibre, this being
one-third lighter than a cast-iron 9-pounder gun. By the substitution .
of tilted cast-steel for iron staves, further strength is expected; while,
by corrugating the cylinder to the extent of from one-eighth to one-
sixteenth of an inch, and turning the rings to fit these corrugations
when shrunk on, great additional tenacity will be gained.—Journal of
the Society of Arts, No. 150,

MONSTER MORTAR.

Mz. RoBerRT MALLET, of Dublin, has constructed a Monster Gun or
Mortar, which is thus described in the Dullin Evening Express:—
The attempt to weld together longitudinal bars, so as to form a cylin-
der, failed in the hands of one of the ablest English engineers, from the
circumstance that the long-continued high temperature maintained
during the process of welding, produced a tendency to crystallization,
and, therefore, was destructive of that fibrous structure essential to
the strength of iron for artillery purposes. In Mr. Mallet’s mortar
the cylinder is former by a serics of flat rings, fitting on one another
by flanges, and clamped together by strong external bolts. The force
exerted by the explosive gas is chiefly lateral, and not longitudinal ;
that is, it has a tendency to burst the cylinder in a direction at right
angles to its axis, and only a small force comparatively to separate
these rings in a direction parallel to the axis. Of one of these mortars,
completed at Millwall, and the shell cast, the dimensions are startling.
Instead of the 13-inch shell (the largest hitherto) weighing about
2001b., and carrying about 301b. of powder inside, we are to have a
ghell of 36 inches diameter, weighing about 2,4001bs., and charged
with half a ton of gunpowder. The range is stated to be about half
as far again as that of the 13-inch mortar.

RUBSSIAN INFERNAL MACHINE.

Taz following details of this war implement are from a Report of
some Machines taken up in the Baltic ; when Admiral Seymour, ex-
amining one on the poop of the Exmouth, incautiously tapped a little
bit of iron which projected from its side, saying, ‘‘ This must be the
way they are exploded,” when the machine went off, and everybody
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round was scattered on the deck, and more or less burnt. Each
machine consists of & cone of galvanized iron, 16 inches diameter at the
base and 20 inches from base to apex : it is divided into three cham-
bers ; the one near the base being largest, and containing air, causes
it to float with the base uppermost. In the centre of this chamber is
another, which holds a tube with a fuse in it, and an apparatus for
firing it. This consists of two little iren rods, which move in guides,
and are kept projected over the side of the base by springs, which
press them outwards. When anything pushes either of these rods
inwards, it strikes against a lever, which moves like a pendulum, in
the fuse-tube ; while the lowek end of the lever breaks or bends a small
leaden tube, containing a combustible compound, which is set on fire
by coming in contact with some sulphuric acid held in a capillary tube ;
this is broken at the same time, and so fires the fuse, which com-
municates with the powder contained in the chamber at the apex of the
cone, and which holds about 9 lbs. or 101bs. At the extreme apex is
a brass ring, to which are attached a rope and some pieces of granite,
which moor them about nine or ten feet below the surface, so that the
only vessels they could hurt, the gunboats, float quietly over them,
and, now we know what they are, they have been disarmed of all their
dread. But they prove dangerous playthings: the Commander-in-
chief was examining one of the fuse-tubes that was supposed to be
spoilt, for it was full of mud and water, when he accidentally touched
the lever, and it exploded in his hands, scattering the mud into the
faces of all present.

GUNPOWDER EXPLOSIONS.

At a Mceting of the American Association for the Advancement
of Science, Professor Olmstead read the following paper on the
Wilmington (U.S.) Gunpowder Explosion. ¢‘On the 31st of May,
1854, three wagons from Dupont’s mills were passing through
Wilmington, Del., each with 150 barrels of gunpowder ; about 12,000
barrels in all exploded, demolishing buildings and destroying life.
These wagons were accustomed to pass that route daily for fifty years.
The regulations prescribed had fallen into disuse, They had left the
mill at distances of half-an-hour, but had got within twenty-five feet
of each other. Wishing to trace out analogies between this explosion
and some phenomena of tornadoes, Professor Olmstead wrote to Bishop
Lee, whose house was destroyed, and received in answer from his son
some interesting facts. The cause of the explosion does not appear,
but it is known that two of the men were smoking by the side of their
teams. Some of the phenomena were surprising. A splinter from a
‘Venetian blind was blown through an inch hoard, making as smooth a
hole as if pointed with steel. Metals were often displaced. The shoes
were torn off the horses’ feet, castors from furniture, and hinges from
doors, and a wagon-tire was torn off and straightened, and one piece
left on a hill a quarter of a mile off. Windows were destroyed for the
distance of more than a mile. Those near the spot were burst in,
those further off had the nearer windows burst in, the others out ;
those further off were all burst out. A piano opened near the spot was
little injured; one closed, further off, was burst open and nearly
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ruined. The effect on the animal system was to produce a sense of
suffocation at first, and afterwards soreness of the throat, or even
hemoptysis. Many were carried some feet and dronped erect. A man
on horseback was lifted out of the saddle and dropped into it again.
But the most wondrous effect was exhibited by three depressions where
the wagons had stood. The one under the middle wagon was ten feet
by five, and three feet deep. It appeared that the earth (macadamised)
had not been removed but condensed. Professor Olmstead knew of no
instance of greater power, even in the great explosion of Brescia, where
two millions of pounds of powder exploded, that equalled this. Iron
water pipes were broken four or five feet underground. In the New
Haven tornado of 1839, a piece of bureau was carried half a mile, and
found sticking into a barn, having penetrated through a thick plank.
Feathers have been stripped off fowls, and a woman washing found
herself and her tub, with its water, in the cellar, while some of the
clothes she was washing were found beyond West Rock, a distance of *
two miles. Fowls have been known to be stripped of their feathers in
such tornadoes.” Professor Mahan said, that sappers and miners had
a rule that the lateral force of an explosion would destroy the works at
three or four times the distance to the surface, and the downward force
would do the same to three quarters the distance of the surface.
Professor Henry said that the shoes were not blown off the horses’ feet,
but that the horses were blown'away from the shoes. Iron has a
specific gravity of about seven times that of an animal body. Mr. Wm.
C. Redfield saw no satisfactory evidence of a vacuum. Causes are often
mistaken, but he had never found any clear evideuce of a vacuum,
though so much had been attributed to such a cause. Professor
Brainard thought many phenomena resembled those of electricity, as
stripping doors of their hinges and birds of their feathers. Professor
Loomis thought the indentation in the ground was analogous to the
process for submarine explosions, only as the resistance of water is
greater than air, the force is proportionally greater. As to feathers,
the loss of them has been attributed to vacuum, but a fowl suddenly
exposed to vacuum loses no feathers. Professor Loomis put a live fowl
into & gun of two-inch bore, with a sixth of a charge of powder, and
aimed at zenith. It came down denuded of feathers and mangled by
using more powder than was necessary. IProfessor Johnson thought
there was an analogy between the indentation of gunpowder here and
that often exhibited by more violent fulminates. Two ounces of ful-
minating mercury will perforate an inch plank when there is nothing to
oppose it in any direction. Professor Rodgers thought that there never
could be any condensation of air by explosion without a subsequent
rarefaction, and that vacuum played a necessary part of the phenomena
of tornadoes.”

CAPTAIN NORTON'S RECENT INVENTIONS.
CaPraIN Norrox has explained, at the United Service Institution,
the following Inventions, when also Le exhibited models, the more
clearly to illustrate them :—

1. Fog-alarm signal, to be placed on the rails. This model is merely stuffed
with paper; the unfilled varnished waterproof papers Show the stages of forma-
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tion. It is evident that it cannot rust or become damp, neither is there anything

to fly and cause injury.

2. Whistling bolt,r{o be shot by the ﬁard of a train, high over the head of the
engine-driver, or on one side of him. e cartridge is attached to the mnner end
of the bolt, and 18 fired without previous o nin(.i;

3. Fire-ball bolt. The quick-match 18 placed between the shaft and the ball;
the latter of course can be made to produce either fire or flame.

4 Explosive percussion-bolt signal. The igmiter is the last inserted ; and the
bolt falling on grass or soft clay, i3 sure to explode by the fracture and conse-
quent friction of the glass-tube 1gniter.

5. Elastic expanding sabot. Its base is fortified by a circular piece of sole, or
stout leather, glued on with gutta percha, or other cement. 1th this sabot
2ron shot may ﬁe fired from a rifle, or other gun, without injury to the rfle or
bore of the gun.

6. Cartridge—that does not require to be opened previous to or in the act of
loading; 1t can be drawn when required entire, without losu’xslany portion of the
powder, and is pecuharly well adapted to Sharp’s breech-loading rifle, as it does
:;ot require to be cut by the action of the closing lever, as his present cartmdge

oes.
. _ 7. Implement for firing cannon, without n vent or touch-hole. Tt is easily
fitted on at the mouth of the gun, and the firing of the gun cannot derange it.

8. Shot or shell, made of pressed clay, artificial stone, or glass, for artillery.
It will be efficient against all but stone walls; the appl of the elast: bot
cushions 1t 1n 1ts passage through the gun, and prevents the palpitations that
might otherwise fracture 1t.

9. Frictional oxploding mignal, that may be thrown from the hand, and caused
to explode at the end of & cord high 1 the awr. It can be used to warn a train
JSollowng, not to run into a trum brought to a stand by an accident, as n the
melancholy case near Straffen.

10. Glass-tube i1gmter. When charged with percussion powder, or lucifer
composition, the ends are closed with cork, glued with hquid glue.

11. Sabot, made of pressed lenther, so as to fit on the lower end of an elongated
shot or spherical ball.

12. Improved cordage, so as to give greater strength to the strands forming
the rope, cord, or band ; the strands are comented together by a solution of gutta
percha, with a shight or no twist.

13. Rifle arrow, or holt, adapted to Sharp’s American breech-loading nfle.
This has been shot to the distance of nine hundred yards; the cartridge may be
sttached to 1t, so a3 to hie 1 the harrel without cutting off the end and apilling
some of the powder over the jomnture of the breech, as 18 the result with Mr.
Sharp’s cartridge, winch 1y attached to us shot. This bolt 19 pecubarly eflicient
for vertical fire, to dislodge an enemy from behind strong buildings, ramparts, or
other cover

14 A shell, with a frictional igmting cord attached close toits short fuse, to
roll down & glacis or other sloping ground, and explode among assumling troops
at the end of the cord by the strain of the momentum.

15. A sufe menns for fornung percussion shells for cannon. This shell may be
let fall, pornt foremost, from the topmast on the deck of a man-of-war, and 1t will
not explode ; but 1f atterwards, without any alteration, it is allowed to fall from
the same height 1nto s tub of sund or clay, 1t will explode : the reason 1s, thut the
percussion apphance being below the onfice in the shell, 1t 18 not pressed upon in
the first mstance, but 1n the second 1s.

16 A brass tube, to demonstrate the principle of his imfproved cartridge. This
is done by putting & hittle gun-cotton mto a small piece of tough paper, such as
cartridge paper, and then inserting the paper mto the tube, keeping the cotton-
charged end of the puper about the eighth of an inch apart from the end of the
tube, then applymg a heated poker to the cotton-end of the tube, but without
coming 1 contact with the puper, when the gun-cotton will explode without
bursting or soling the paper.

17. Rifle fire-shot, or spinster. This shot, of the oylindro-conoidal form, and
weighing about two ounces and o quarter, was shot to the distance of eighteen
hundred yards, from a rifle ot the eleven calibre, the charge of sporting powder
about five drachms, and the elevation about thirty degrees, so as to give the
longest range.

18. A model of the form of the shot that should be used from a two-groove
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rifle cannon, It is the same which is described by & diagram, No. 12, in his
pamphlet on ¢ Projectiles ;" the punch formed head only to be made conoidal,

19. A case representing his 1mproved manner of forming drainsin land, by
round well-burnt clay-balls, ahout four inches 1n diameter. These, as they can
(t;lx:ly touch one another ot the points, will allow a free passage for percolating of

e water.

20. A fuse-case, turned from artificial wood, made by hydraulic pressure from
prepared saw-dust.

21. Concussion-fuse for shells of the largest size. A select committee of Artil-
lery officers, at Woolwich, about nine years ago, reported officially, that it was
¢ simple, safe, and efficacious, being well adapted for horizontal fire at high velo-
cities,”—B8ee fig. 7, in his pamphlet on * Projectues,”

22. An mstrument for compressing sabots made of leather, cork, tow, or other
matter, mto the required form.

The whole of these models are permanently exhibited at the Crystal
Palace, the Polytechnic Institution, and the Panopticon.

RUSSIAN FIELD MINEY AT SEBASTOPOL. .

TrE following account of the small Mines which the Russians planted .
thickly about their advanced works at Sebastopol, and which were ex-
ploded by the touch of the foot, is given in a communication by the
Correspondent of the Z%mes :—

¢ A strong case containing powder is sunk in the ground, and to it
is attached a thin tube of tin or lead, several feet in length; in the
upper end of the tube there is enclosed a thin glass tube containing
sulphuric or nitric acid. This portion of the tube is just laid above
the earth, where it can be readily hid by a few blades of grass or a
stone. If a person steps on it, he bends the tin tube, and breaks the
glass tube inside. The acid immediately escapes, and runs down the
tin tube till it arrives close to its insertion into the case, and there
meets a few grains of chlorate of potass. Combustion instantly takes
place ; the mine explodes, and not only destroys everything near it, but
throws out a quantity of bitumen, with which it is coated, in a state of
ignition, so as to burn whatever it rests upon. Later in the day, I
very nearly had a practical experience of the working of these mines ;
for an English sentry, who kindly warned me off, did not indicate the
exact direction till he found he was in danger of my firing it, when he
became very communicative on the subject. One of them blew up
during the armistice, but I do not know what damage it did. We have
lost several men by them. While the ground is occupied by the Rus-
sians, they mark them by small flags, which are removed when the
enemy advance. It makes it disagreeable walking in the space between
the works.”

PORTABLE IRON BARRAOKS.

Mr. Samver Hemming, of the Clift-house Factory, at Bow, has
contrived an Iron Barrack to accommodate fifty men, which, upon in-
spection, seems to deserve the attention of Government. The erection
is in length 78 feet, and 19 feet in breadth, in the interior, and it occu-
pies a space of ground 80 feet by 40 feet, having the earth heaped
against each side, to the thickness of several feet outside, and sods of
earth laid over the arched roof, so as to present the appearance of a
mound or hillock, to a distant observer. A regiment might walk over



MECHANIOAL AND USEFUL ARTS. 81

it, and do it no harm. The house is sunk about three feet, the soil
being excavated to that depth like a cellar. No cannon shot, thrown
horizontally, could penetrate the sloping earthen bulwark and side of
the house, except near the ceiling, so that the soldiers, when lying
down or sitting in the house, would be secure from anything but shell
firing on the side next their enemy. On the other side openings are
left in the earth for the glass windows. The ceiling is 9 feet above the
ground, in the centre, and arched on each side so as to join the walls,
which are 8 feet high above the excavated part. At this level a wooden
shelf runs all round, and above it a row of pegs. The beds, having a
width of 4 feet each, and 25 on each side, would be placed at right
angles to the wall, their feet towards the middle of the house, where a
wide passage would still be left. Along the middle the roof is sup-
ported by an iron pillar or rod, an inch and a half thick, at every 10
feet. The tables, which are wooden, may be hoisted up by pulleys in the
«ceiling, and their legs folded. The whole structure is composed of plates
of corrugated iron, the plates of the sides heing 6 feet by 3, and the
curved plates of the roof 7 feet by 2, so that three of the roof plates, end
to end, span the entire arch. The plates are screwed into a wooden beam,
which can be done more easily, and with less chance of being deranged,
than if they were screwed into holes in the iron, but the whole struc-
ture is perfectly compact, and its foundation secured by angular pieces
of iron at the sides, sunk in the earth outside. There is a door and a
window at each end, and holes in the roof for ventilation are made at
every 10 fect. The cost of such a house as this is 130l., about 30 per
cent. less than such a wooden hut as would accommodate the same
number of men, according to the pattern of those in our camp at Sebas-
topol. Its weight is only 5 tons and a half, but the great economy of
it is in the stowage on board ship. The iron houses are more easily
put together, and without any risk of shrinking, splitting, or otherwise
spoiling the materials, They are weather-tight, and warm beneath
the mass of earth in which they nare imbedded, and the rain cannot
get in.,

THE FRENCH FIELD-IIOSPITALS, OR AMBULANCES,

TaE word Ambulance, or field, or flying hospital, is very familiar to
most of our readers ; but many are, perhaps, not aware of the actual
manner in which these hospitals are organized and conducted.

The principle upon which the whole arrangement rests is, that the
medical officer—viz., the scientific man, should not be harassed with
anxiety about stores and packages, and that those matters should rest
entircly with responsible agents, whose duty it is to attend to his direc-
tions, within the limits of the regulations. Hence we have the follow-
ing practical divisions :—

The medical ofticer at the bed-side is invested with the whole control
and management of his patient. The pharmacien, upon the surgeon’s
prescriptions, prepares the medicines ; the clerk sees to the procuring
and proper use of the required articles of furniture, and to the carrying
out of the diet-cards filled up by the medical officer ; the ward atten-
dant takes the immediate charge of the sick or wounded man ; the
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sisters of charity and chaplains aid in the work of benevolence and
kindness ; the assistant-commissariat officer, who receives orders from
his superior, watches over the management of the whole ; and the
regular working of all these secures a perfect unity of action.

The ambulances, temporary hospitals, and convalescent depdts are
intended, during a campaign, for the reception of the wounded or sick
soldier. If the seat of war is too distant from the frontier of France,
where hospitals are organized for the reception of the sick or conva-
lescent, an eligible locality is chosen for the erection of temporary hos-
pitals ; hence the great central nosocomical establishment of Constan-
tinople. Now, these various modes of relief for the soldier—viz., the
ambulance, the-temporary hospital, the convalescent depdt, and the
permanent hospital, have each a peculiar organization.

The ambulance is the moveable hospital which follows the army in all
its movements. There are ambulances for the infantry, and others for
cavalry—all connected with the different divisions. At head-quarters.
there is, besides, a reserve of surgeons, and two ambulances of infantry
and one of cavalry, always ready to go forward at a moment’s notice.
It was important, in order to insure lightness and rapid movements
from one place to another, to arrange the packages so that they might
not prove cumbrous under any circumstances. Everything must, there-
fore, be reduced to the least volume, and all the requisites for dressing
wounds are disposed in panniers, the weight of which is so calculated
as to suit the strength of the pack-horse, in case the usual wagon
breaks down, or cannot be got through a difficult country.

Only five carriage boxes are allowed for the reception of the following
articles :—amputation and trephining cases, tents, litters, splints, soli-
dified broth, brandy, linen and lint, medicines, &c. These five boxes
or cases constitute an infantry ambulance, and provide 8900 dressings.
Three cases, with 4900 dressings, form a cavalry ambulance. These
ambulances are subdivided into active and reserve sections, The re-
serve section, which comprises two cases for the infantry, and 3500
dressings ; and one case, with 1500 dressings, for the cavalry, remains
generally with the wagons attached to the corps, and is kept ready to
supply the active section with any article that may be wanted. The
latter is again subdivided into ambulance depdt and flying ambulance.

The dep6t ambulance settles down at a convenient distance from the
battle-field, and the attendants immediately take down the cases from
the wagons, prepare the linen, lint, dressings, &c. They light a fire,
and immediately make, with their solidified broth, a good saucepanful
of soup. This is called the precaution soup, and thus they have at
once what we should call beef-tea for the wounded. Everything being
thus prepared, a red flag is unfurled, to apprize the wounded men
where they can get relief. The flying ambulance goes, in the mean-
while, to the immediate rear, within the enemy’s range, to attend to
the men who receive dangerous wounds. At the same time clerks,
under the command of commissariat officers, and accompanied by
medical officers, proceed along the lines, and cause the wounded to be
taken up by the attendants and the drivers. This latter arrangement
is especially intended to prevent the soldiers from yielding to compas-
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sion, and succouring their fallen comrades, no man being allowed to
leave the ranks, however desirous of aiding the wounded.

The ambulances just described are called the European ambulances,
but there is another kind, called African ambulances, which latter have
been instituted to serve in countries devoid of roads and destitute of
accommodation. An ambulance of this kind, calculated for a corps of
10,000 men, contains 6500 dressings, and requires 364 pack wmules.
Twenty-four of these carry iron litters, on which soldiers who have had
a limb amputated may be placed; and 250 carry little arm-chairs
made of iron and leather, which may be unfolded, slung, and fastened
to the pack-saddle, and will take a patient on each side of the mule.
The rest of the mules carry the casks of diet drinks, the stretchers,
the blankets, the leather covers for the sick, the tents, the surgical
boxes, the cases containing the drugs, &c. Sixteen medical officers,
7 clerks, and 104 attendants on the sick or wounded, are attached to

« this ambulance, which is mainly intended by its fleetness for vanguard
service, and for picking up the wounded on the field of battle. Both
the European and African ambulances are being used in the Crimea
with the best effects.

Light carts have also been sent to the seat of war. Three wounded
men can be accommodated on the front seat; there is a case behind,
properly secured, which is so made as to contain 2 stretchers; and
boxes, surrounded by wire-work, are intended for the guns and sacs of
the soldiers.

Such are the characters of the ambulances, the peculiarity of which is,
to move rapidly from place to place, and to be ready for all the emer-
gencies of war. Thus, before Sebastopol, the ambulance placed in the
trenches receives the wounded immediately they are struck, and these
are sent, after the first dressings are applied, to the ambulances placed
behind the lines. Hitherto, all the sick and wounded were attended
to in the latter ambulance until they could be removed to Constanti-
nople ; but General Canrobert established a temporary hospital on the
beach of the bay of Kamiesch, which hospital accommodates 500 patients.
By this and other means, 10,000 either wounded or sick soldiers have
received, though 800 leagues from their country, the same attention as
they would have at the Val de Grice or Gros Caillou in Paris.—ZLuncet.

PROTECTION OF THE NEW PALACE AT WESTMINSTER FROM LIGHTNING.

IN the published Estimates of Civil Services (chap. 1) for the year
1855-6 there is a charge of 2314(., for Works necessary for Protecting
the New Houses of Parliament from injury by Lightning, to which an
explanatory Report is appended by Sir W. Snow Harris. In a notice of
this subject, the Times of April 23 has the following remarks :—

Sir Snow Harris, in his present Report, once more refutes the fallacy
of the vulgar and unphilosophical assumption that lightning rods
‘‘attract” the lightning, and so act as efficient safeguards. It is proved
by a most extensive induction of facts, and a large generalization inthe
application of metallic conductors, that metallic substances have not
exclusively in themselves any more attractive influence for the agency
of lightning than other kinds of common matter; but that, on the



34 YEAR-BOOK OF FAQTS.

contrary, by confining and restraining the electrical discharge within a
very narrow limit, the application of a small rod or wire of metal to a
given portion of a building is, in reality, highly objectionable. Besides,
the application of an ordinary lightning rod is of a very partial cha-
racter ; it has small electrical capacity, and is very often knocked to
pieces by heavy discharges of lightning. To mention only a few recent
instances out of several adduced by Sir Snow,—last June, Ealing
church was struck by lightning, the small conductor attached to the
tower was partially fused, and damage ensued. So again, in July, a
church at Astbury was struck, and the small conductor fused in several
places, the discharge dividing on the body of the church, and dis-
placing and shivering several stones. In her Majesty’s navy conductors
of this description have been repeatedly knocked in pieces by lightning.
To secure such a building as the New Palace at Westminster against
lightning, Sir Snow considers it requisite to complete the general con
ductibility of the whole mass, and so bring it into that passive or non-
resisting state which it would assume in respect of the electrical dis-
charge, supposing the whole were a complete mass of metal ; by which
means a discharge of lightning in striking upon any given point of the
building would have, through the instrumentality of capacious electrical
conductors, unlimited room for expansion, upon the surface of the
earth, in all directions to which, by a law of nature, the discharge is
determined. “‘In fact,” to quote from the text of the Report, ¢‘ what
is called lightning is the evidence of some occult power of nature,
forcing a path through substances which offer greater or less resistance *
to its progress ; such, e.g., among the former, as atmospheric air,
vitreous and resinous bodies, dry vegetable substances, and such like.
In the case of such bodies a powerful evolution of light and heat
attends its course, together with irresistible, expansive, and disruptive
force, by which the most solid and compact structures are rent asunder ;
whereas, in finding a path through substances which offer comparatively
little resistance to its course, this explosive form of action, which we
call lightning, becomes transformed into a harmless and wunseen
current ; hence, the great productive influence of a capacious and
general system of conduction, such as that just adverted to, which does
not restrict the discharge to a given partial and narrow path, but is
g0 circumstanced that lightning striking anywhere upon buildings can-
not enter upon any circuit of which the large capacious lines of condue-
tion do not form a part.”

Such are the principles on which Sir Snow Harris recommends his
metallic conductors to be applied in the great mass of the buildings
constituting the New Palace at Westminster ; and which, he feels
assured, will effectually secure those buildings from the effects of
lightning both for the present and for all future time. Now, the
general surface of the roofs of the palace being iron coated with zine,
and connected with the earth by iron waterpipes in very many places,
fulfils, to a great extent, one of the important conditions of the general
conduction required ; and thus the large mass of the roofing may be
deemed as virtually a portion of the earth’s surface electrically con-
sidered. It is only necessary, therefore, to provide for the several por-
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tions of the building above the general level of the roofs, and to make
up, by capacious conductors of copper, for the comparatively low-con-
ducting power of the roofs and the cast-iron pipes which connect them
with the earth. The elegant central tower, for instance, is 150 feet
above the general level of the roofs of the palace ; and Sir Snow
recommends that a capacious conductor of copper tube of two inches
diameter, and at least one-eighth of an inch thick, be fixed within the
upper part of the tower, in its south-west angle, from the large copper
terminal which surmounts it to the level of the roofs of the buildings
generally ; that this tubing should be effectually secured at the joints
over solid screw plugs and coupling-pieces, and secured to the masonry
by metallic staples. At the junction of the tower with the roofs, Sir
Snow would recommend this copper tubing, after being well connected
with the metals of the roof, to be continued externally to the earth in
as straight a course as possible, and there terminated by one or two

* projecting branches of solid copper rod. The reason assigned for con-
tinuing the copper conductor a8 a whole into the earth (the soil of
which should consist of carbonized matter as far as possible), instead of
terminating it in the metals of the roof, is this—viz., that the electrical
discharge would have a line of the same conducting material through-
out, and not have to leave a high for a lower conducting power.
Throughout the entire height of the Victoria and Clock Towers (800 feet
from the ground) Sir Snow recommends that a copper band of conduc-
tion, similar to the conductors applied in her Majesty’s navy, five
inches wide and 3-16ths of an inch thick, be fixed and secured to the
walls ; the band to be properly connected with the metal bodies of the
roofs generally, and also with the metal rail of the staircase within
each tower. The north and south towers in the centre of the portion
of the river front will also require special protection, by attaching
bands of sheet copper from the vanes to the roofing beneath, and from
these conductors constructing an independent line of the same metal, to
be continued to the earth. The north and south wing towers of the
river front should be treated similarly. In the ventilating shaft of the
House of Commons, where a coke fire is generally in operation, it is
recommended that a tubular conductor should be fixed on the east side
of the shaft, and connected with the metals of the roof, as, otherwise,
the ascending rarefied column of warm air might determine the course
of a stroke of lightning in the direction of the shaft. Lastly, the
ornamental turrets and pinnacles of St. Stephen’s Porch should be pro-
tected by small bands of sheet copper, two inches wide, and one-eighth
of an inch thick, neatly attached to them, and placed in connexion with
the metals of the roof below.

These recommendations are the result of serious deliberation, and
Sir Snow believes that they are absolutely requisite. The instances of
warious church spires struck by lightning and ruined are adduced in
support of his views. It is worthy of remark, as illustrative of the
%eplomble ignorance which exists on the subject, that on the spire of

hristchurch, at Doncaster (struck in the year 1836), a ball of glass
had been placed, under the notion that glass, because a non-conductor,
is also a repellent of lightning. 5

o}
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ARTILLERY AND PROJECTILES.

Ar the late meeting of the British Association, a considerable portion
of the Sittings of the Mechanical Section was devoted to the above all-
engrossing subject, in connexion with the great War in which we are
engaged. First, a paper by Mr. W. B. Adams, was read by Mr. Ward.
It gave a description of various kinds of projectiles, and the philoso-
phical reasons why gun-cotton is better for blasting rocks than for
gunnery. The first guns in use in all countries were long ; but the
inconvenience of very long guns was the cause why the length was
cartailed, and why also carronades and mortars were invented. The
paper then went on to describe the material of which Artillery should
be made, and the proper mode of manufacture, and an improved trun-
nion, with some original suggestions regarding the form of wadding and
shot best suited to give sure aim and increased velocity and penetra-
tion. In giving his idea of the hest form of a ball, Mr. Adams thought
that the conical form, with feathers, was the best, which is exactly
that which Mr. Kennedy, of Kilmarnock, has lately patented, and
which has been expcrimented upon lately at Ardrossan and Treon. The
idea of an elongated ball, which should also be charged like a bomb,
has also been anticipated by Mr. Kennedy. Welded guns, united by
hydrostatic pressure,—the coating inside with another metal to prevent
abrasion,—and several other improvements, which have in part been
adopted by inventors, were also recommended.

Dr. Robinson was of opinion, that feathers upon a ball was a mis-
taken idea, because the ball ca~ries with it a portion of air, and that
rotation could not be secured to the ball by feathers alone, as they
could not act but on the body of air which they carried with them.
Rifled guns are more liable to burst, because the force necessary to
explode a ball from such a piece of ordnance is much greater than that
required from a plain bored gun ; and also that a rifled gun is much
more liable to burst or be rendered useless from frequent discharges,
because of the force necessary to cause rotation having to be added to
that which causes projection. Dr. Robinson alluded to the bronze
guns of the Dardanelles, which are of three feet bore, used against our
fleets not many years since, and which were made by Mohammed II.,
and asked whether bronze might not now be used instead of cast-iron.
He suggested the probability that on experiment railway-iron might be
found better than cast-iron for ordnance.

Mr. Fairbairn said the material of which guns were made was not so
good as it was fifty years ago. He was present at Woolwich this week,
and saw the practice of the guns there. One of them seemed properly
moulded in every part ; but it was found that the welding in one part
was not sound, and the gas getting into the fracture operated just like
a wedge, and split it as if it had been made of paper. Another was
formed of steel bars, with a breech of cast-iron attached to it. The
breech was entirely blown off the gun, and the bars torn asunder. It
appeared to him absolutely necessary to have such a material as would,
not only resist the severe impulse which the discharge of the shot
caused, but be perfectly solid in the mass. If they were made of parts,
such as the staves of a cask, these opened, and the result was the frac-
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ture of the gun. The Stirling gun was a mixture of wrought with
cast-iron, and it certainly carried one-fourth or one-fifth more of com-
mon pressure, but when applied to artillery under Colonel Dundas,
after a few rounds the pieces were burst. The mode of casting these
large guns is also defective. They were generally cast solid, and in
the cooling the metal was left exceedingly porous in the centre, and
‘when one began to bore out the gun, one found it was not of so close
a texture inside as out. Now they took the precaution of having cores
in the middle, through which they sent a current of cold water to cool
the inside simultaneously.

Dr. Robinson : About a century ago they cast them hollow, and it
was thought a great improvement to cast them solid.

Mr. Fairbairn believed if they went about the work more carefully,
they would arrive at a safer and better mode of casting than at present.
Jf the mortars were made a foot louger, ke believed, instead of sixty
pounds, fifty pounds of powder would carry a shell of the same weight,
and to & greater distance, and with greater accuracy. He thought, in
the mortars, a great quantity of the metal was in the wrong place in &
great many cases. They had the same thickness of metal at the mouth
as at the breach, whereas it might taper without any danger, the pres-
sure being less at the mouth. He explained an ingenious ball, in
which there was a spiral tube, so that the ball with an ordinary gun
suited all the purposes of a rifle; but he did not know whether the
experiment was successful or not. Till lately guns of the ordinary
calibre would stand 600 or 700 rounds before they were injured, but
they always gave way at the vent. But they got into a plan of putting
a tube into the vent, which made them stand 600 or 700 rounds more.
Now-a-days the same guns would not stand 100 rounds ; perhaps the
reason was that the metal was not properly selected. He believed the
subject was now before the authorities at Woolwich of what caused the
explosion at Sweaborg,—and he hoped it would lead to better material,
or a better selection. The iron procured by Lot blast is excellent for
machinery purposes ; but he did not think it the best for artillery.
‘With regard to the Turkish artillery, he was at Constantinople some
years ago, and they are almost all made of a mixture of brass and
tin. Mr. Mare, at Blackwall, is stated to have constructed a gun three
feet in diameter—the breech of cast-iron and the tube of direction of
wrought-iron,

Dr. Robinson : The bronze guns failed in a very remarkable manner.
The ball rises on firing, is deflected on the gun, and if the gun is long
it is agaia deflected, and deep holes are made in the barrel owing to the
softness of the metal. Could not a thin lining of steel or wrought-iron
be inserted into the tube ?

Mr. Fairbairn thought it was very difficult to form any gun that
differed in its parts. He would prefer to have a gun perfectly solid—
of steel, 1f they pleased ; for he had seen excellent specimens of steel
manufactures from Prussia in the Great Exhibition, and well calculated
for making field artillery, The artillery of the present time was much
larger than it was in former times, and allowance must be made for
that, The Government was endeavouring at present to get charcoal-
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iron from Nova Scotia, and there were large supplies of wood and iron
in the Bay of Fundy.

Mr. Lawrie proposed to have no vent at all, but to fire in the man-
ner in which rocks are blasted, by means of galvanism. This would
prevent wearing at the vent. He hoped artillery would be brought te
perfection, for as weapons had improved, war had decreased in bru-
tality ; and he hoped there would be a good stand-up fight for it, in
order that they might have a lasting peace.

A Member stated that some hydrostatic presses had been made of
cast-iron with a case of wrought-iron, at Mr. Downie’s works here, and had
stood an immense pressure, but they had not as yet tried it on gums.
Mr. Fairbairn asked if the gun made at Mr. Downie’s had been cast in
such a way as to cause an amalgamation of the cast and wrought-iron ?
If that were the case, he had no doubt it would secure great strength.
He had a doubt, however, that there was a difference of ductility which
would cause separation. It had occurred to him that they might be
cast under extreme hydrostatic pressure. They had cast them at Wool-
wich with 19 feet of iron on the gun, but he did not as yet know the
result. Mr. Sykes Ward thought a gun could not explode so readily if
the powder did not impinge directly on the ball.

Dr. Scoreshy stated, as the result of experiments he had made, that
the quality of iron might be effectually tested by its effect in counteract-
ing the deviation produced on a compass by a magnet placed in opposi-
tion to it.

Mr. Neilson, iron-founder, gave, as the result of his experience,
that, if repeatedly heated, or heated without being subjected to severe
hammering or pressure, the centre of a mass of iron was sure to become
crystalline and friable.

Mr. Rennie thought the defects of the artillery of the present day
were, in a great degree, to be attributed to the competition in cheapness
among manufacturers.

Mr. Western suggested the appointment of a committee to collect
information on the subject from practical men.

The Duke of Argyle expressed the obligation the Government would
be under to such a committee for the information it might collect. Sir
E. Belcher stated that, in engagements which he had witnessed, much
more severe than that of Sweaborg, no accidents whatever had occurred
to the ordnance. He suggested the employment of guns similar to
those of the Chinese, with strong cast-iron breeches, the direction tube
being & matter of little moment.—dAthencewmn, No. 1456.

MANUFACTURE OF SMALL ARMS AND ARTILLERY,

Mg. WiiTworTH has taken out several patents for improvements in
Small Arms and Artillery, and has placed them at the disposal of the
Government, should it wish to avail itself of them. The most remark-
able of his patents relates to a Rifled Cannon, which in its main fea-
tures may be described as a return to the principle upon which pieces
of ordnance were constructed when first introduced into modern war-
fare, The inner portion of the tube consists of three cast or wrought-
iron longitudinal sections, forming, when put together, an accurate



MEOHANICAL AND USEFUL ARTS. 39

pine-sided interior, with the requisite pitch for making the projectile
rotate on its axis, Nicely adjusted wrought-iron bands or rings hold
these sections firmly together, and distribute evenly among them the
strata of the discharge. They can be tightened up into one continuous
air-tight sheathing, or removed again, and the whole taken to pieces by
the action of powerful screws placed at either end of the gun ; each
part having its dimensions accurately determined by gauge, can be re-
placed in case of injury, and the touch-hole will no longer, by wearing
out, render the entire cannon useless. Mr. Whitworth proposes to
make this new implement of warfare breech-loading, if considered
desirable, and he calculates on combining in it the advantages of weight
due to the present cast-iron gun, of strength, such as may be claimed
for wrought-iron orduance, of a rifie bore which presents almost insu-
perable difficulties by any other plan, and has not been successfully sur-
anonnted in the Lancaster ; finally, of a degree of portability which
would tell in a thousand different ways, and would make guns of the
largest calibre available in the field. The ten-inch pistol with which
he commenced his experiments in the shooting gallery was constructed
on this principle, and realized all his expecuations.

Mr. Whitworth has also invented for swmall arms, two Breech Loaders,
which are remarkably ingenious, and appear to fulfil every requisite
condition. One bears some resemblance to the breech used in Sharpe’s
American rifle, being raised up from below to form the base of the
barrel ; but, instead of being elevated by a lever, a screw is employed,
and an ingenious application of the inclined plane on one side renders
the adjustment of parts perfect, and makes any escape of the gases,
when the arm is discharged, impossible. The other breech-loader
bears no resemblance to any invention of the kind that we have yet
seen, and will, we belicve, be found upon trial to have a decided
superiority over all the rest. Itis a double chamber on a line with the
bore of the rifie, and having a reciprocating motion from right to left,
or left to right, as moved by the hand of the marksman, who thus,
with a single barrel, has all the advantages of a double-barrelled gun.
—Abridged from the Ttmes,

MONSTER SHELLS,
A 1ARGE number of Shells has been supplied to the Government Ly
the Lowmoor Iron Company for the use of the Baltic fleet in 1856.
Each shell is 9 feet 6 inches in circumference ; its weight is 1 ton 6 cwt.
1 gr. 7 Ib. ; the aperture by which it is charged, and the fusee inserted
is 2§ inches in diameter, and the shell itself 24 inches thick, and at the
aperture 3} inches. Such a weight of metal requires considerable
leverage to place it in the mortar, and it cannot be done without the
aid of machinery, to facilitate which, the mouth of the shell is sur-
rounded at a convenient distance by four lugs, made of wrought iron and
cast into the shell, which, by these means, is placed within the mortar.
The cost of each shell unfilled will be 207, to 25!. The mortars for the
discharge of these monster shells are of wrought iron, and will weigh
about 35 tons each,



40 YEAR-BOOK OF FACTS,

LAYING THE GUNS OF THE BATTERY WITHOUT EXPOSING THE MEN.

Mr. BaBBAGE has communicated to the Jllustrated London News,

No. 757, the following method of laying the guns of a battery without
exposing the men to the fire of the enemy.

The numerous casualties, chiefly by rifle-shot, which have occurred to those
employed 1n pointing guns at the ohject of attack, and also in examming their
effect after their discharge, nduced me to recur to means which had previously
been devised for reconnoitring with security. The highest skill 1s required in
the man who ponts the gun; Ius safety 1s, therefore, to be considered first.

In pointing a gun at the ohject to be hit, the two sights of the gun and the
distant object must be brought into the same line. To do this, a man stands
behind the gun and looks along that hne. But if, mstead of a man m that
position, we put u good common looking-glass inchined at an angle with the line
of direction, the coincidence of the two sights and the distant object can then be
made by an observer placed in other positions.

Suppose an officer 18 placed 1n the corner of a battery where neither rmfle nor
rouns shot can reach, he may either pomt the gun by hus eye, may employz
common opera-glass, or he may use a small telescope, which, if required, mugh
be fixed to a post.

In laying guns by means of a telescope some httle difficulty may occur from
the foei for the sights and the object not bemng the same. This difticulty can be
much dimimshed hy placing the looking-glass nt a greater distance behind the
gun. In fact, with a sumple mverting telescope of very low power, or with a
ggsmmou opera-glass, avery moderate distance will render both ogyects sufficiently

istinet,

The angular position and elevation of the gun must be adjusted by directions
from the officer to the men attending the gun. These adjustments must be con-
trived by screws, or other means, 80 a8 to be made by the men when screened
from direct fire.

‘When the officer is satisfied that all the guns are well laid, he must then turn
to a telescope attached vertically to the parapet. Fixed to the telescope by an
arm reaching ahove the parapet must be another small looking-glass, having an
angular motion on 1ts horzontal axis. This teleﬂi(:lpe may consist of a single lens
of from threo to eight feet focus, and have attached to 1ts eye-glass a small prism
to turn the vertical rays into o horizontal direction.

The officer, having adjusted his telescope on the poini he is battering, ma;
then observe the united effect of all the guns; or he may cause them to be fire:
in succession, waiting between each shot until the smoke has cleared away, 1
order that he may judge of the precimion with which each gun has been laxd,

The plan of seeing round a corner hy means of a small bit of looking-glass has
been long known and described 1n books on the amusements of science. A
repetition of the combination constitutes the toy bdz which children are surprised
to find they can see through a deal bourd. In a different form, by means of an
inclined mirror concealed within the tube, the frequenter of the theatre pomnts
his glass 1 one direction wiulst he surveys the real object of his attraction m
another, Buch a telescope, when used behind a wall or a tree, becomes a safe
reconnoitring telescope.

CAPTAIN GRANT'S COOKING APPARATUS FOR TROOPS.

A vERY careful and economical arrangement of Cooking Apparatus,
the invention of Captain Grant, has been introduced, and is now in full
operation at Aldershot Camp, having been approved and adopted by the
Government. The apparatus mainly consists of a long horizontal flue,
opening at the middle of its length into a chimney. This flue is built
strongly of brickwork, and is covered with transverse iron plates,
turned down at their ends so as to clasp the exterior of the brick-
work. At each end of the flue is built & fire-place of fire-brick and fire-
clay, the door of which is furnished with vertical openings for the
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admission of air, and with a slide for shutting off the air when neces-
sary. The fire is also supplied with air from below, which creates so
powerful & draught that any description of fuel will burn well. The
iron covering plates have formed in them holes to receive cooking
kettles or saucepans, which descend some distance into the flue, so that
the heated gases play round a large extent of their surfaces.

Very great care and scientific skill has been shown by Captain Grant
in 50 arranging the parts as to provide for all the circumstances to
which the action of the heat is likely to give rise, such as the expan-
sion of the metals, &c. Thus the fire-doors are made slightly narrower
than the space between the brickwork enclosing them, the doors being
fixed in their positions by means of studs below and above taking re-
spectively into recesses in mortise-bars, which sustain the doors, and
into the covering plates, which are over them. The intensity of the
fires is regulated by means of balanced dampers suspended over pulleys
placed one against each side of the chimney. These dampers are some-
what narrower than the flues, so that the draught may never, by
mismanagement, be wholly stopped; and, being balanced, may be
raised or lowered as occasion requires, The saucepans are fitted with
handles, placed so as not to get heated, and with moveable chambers
for steaming, &c. Means are provided for removing the chimney of an
ordinary camp cooking-apparatus of this description, and for placing
in its stead another having space in it to receive a large portable oven
for baking. In this arrangement, the flues are arranged so as to bring
the heated gases into close and continuous contact with the oven, and
the flue above is contracted towards its lower part in order to prolong
the time during which this contact continues, and thus to abstract as
much of the heat as possible from the gases before they pass off.

The saving in fuel effected by the employment of this invention is
very considerable. At the Aldershot Camp, where the cooking houses
are all on this plan, the food for thirty thousand men is prepared with
a consumption of coal amounting only to half-a-pound per day for each
man, the cost being one-halfpenny per man a week.—Mechanics’
Magyazine, No. 1687.

* NEW ARMY AND NAVY BED,

Mgsses. APPLETON have exhibited to the Society of Arts a new Bed
or Mattress for the use of the army and navy, as well as for emigrants
and travellers. This bed weighs only 4§ Ib., and when folded up is 2
feet long, and about 7 inches diameter ; when spread open, it is 6 feet
long, and 2 feet broad. It consists of an outer or lower covering of
waterproof material and an inner lining, non-waterproof. Between the
two there are corrugations, 1§ inch broad, filled with ground or pul-
verized cork, which does not ‘‘mat” or ¢‘felt,” preserves the body
from damp, retains the heat, has sanitary and purifying qualities, and
no inscet can live therein. The mattress might be used, under some
circumstances, for pontoons or floats, and a single one has sufficient
buoyancy to support the heaviest man.
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NEW STEAM GENERATOR BURNING PURE HYDROGEN,

M. JAMETEL, in a letter to M. Boutigny, says :—*‘I had ascertained,
as well as yourself, that evaporation, especially that of water, mlght
be considerably assisted by multiplying or increasing the surface in
contact with the heat. I also knew that it was possible to increase the
amount of heat transmitted by a metal by employing heating surfaces
crossed by bars, immersed to & certain depth in fluids, exchanging their
temperatures ; in fact, besides the advantage of a greater mass of heat-
ing surface, the surface of fluid in contact with the latter (plates or
bars also counting as heating surfaces) would be continually renewed
by the simple circulation of the fluids themselves,

¢¢1 first construct a cylindrical boiler with two hemispherical covers,
the lower one immersed in & fire, the upper one in connexion with a
dome, furnished with the usual appendages of steam boilers.

‘¢ This boiler is surrounded with a double case or jacket, in which
the products of combustion circulate, and which products in ascending
come in contact with cylindrical surfaces ending in the boiler, after
having passed along the sides. The feed-water descends in a contrary
direction, and comes in contact with the said bars, the heat of which
increases in proportion as they approach the bottom, and being already
in a state of vapour before it has arrived at this point, it becomes sur-
charged with heat, and yields a completely dry steam, which should
then and there be taken. The products of combustion continuing their
passage come in contact with metallic wire-cloth, which removes the
last particles of heat from them.

¢¢ The whole, boiler and casing, is placed in a furnace of masonry, but
a space is left in which the air which feeds the combustion is heated as
it comes in contact with the sides of the casing.

¢ With respect to the combustion I should tell you that the hydrogen
comes in from underneath, and into the centre of a circular case fur-
nished on the inside with wire-cloth, the upper cloth carrying a layer
of amianthus, on the surface of which the hydrogen burms, the neces-
sary air previously heated flowing in laterally thereto.”—Translated
from the Moniteur Industriel.

BIDEN’S PATENT IMPROVEMENTS IN MARINE STEAM-ENGINES.

TuE increased extent to which high-pressure steam is now coming into
use renders it necessary that all accessory contrivances for improving
the effectiveness and economy of Engines should be made available. At
present there is excessive waste in our modes of condensation, and
boilers are rapidly destroyed by the injurious action of salt water upon
them.

It is well known, and has been frequently shown by experiment,
that steam is readily condensed by being passed through a metallic
conduit immersed in a constant stream of cold water. Symington and
others availed themselves of this mode of condensation. Mr. Biden
contemplates in his patent the adaptation of this system to high-pressure
engines, 80 a8 o return the condensed steam, as water, at nearly boiling
temperature, into a reservoir whence it is to be pumped back into the
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boiler. The temperature of this returned water may, of course, be
regulated by the length and size of the pipe or conduit through which
it is passed, these being determined also by the pressure at which the
steam leaves the cylinders.

The great advantages resulting from this arrangement are easily seen.
The duration of the boilers employed in connexion with it would be
much increased, and the expenditure of fuel would be necessarily
diminished.

The patentee provides two safety or escape-valves: one to carry the
steam which passes off when the engine is stopped to the condenser—
the other, which is a little more weighted, to ensure safety should the
first, by neglect or accident, get out of order.—Mechanics Magazine,
No. 1657. -

NOVEL DESIGN IN NAVAL ARCHITECTURE.

Tur difficulties which have occurred in the prosecution of the War
with Russia, from the deep draught of our line-of-battle ships may,
perhaps, secure attention to the following design for a great raft, pro-
pelled by an immense steam power, which has occupied the thoughts of
its projector, Mr. Daft, a civil engineer, for a period of thirteen years.
As will be gathered from the details, he contemplates a complete revolu-
tion in the existing system of naval architecture. To many the scheme
may appear utterly wild and impracticable, but some may, nevertheless,
trace in it materials for useful reflection. It is proposed that the raft
should be composed of 300 pontoon-shaped iron boats, nearly all 100 feet
long by 10 feet wide and 7 feet deep, having semicircular bottoms and
sides, and flanged on the edges or gunwales. With fifteen of these placed
longitudinally, the length of the raft would be 1500 feet, and 20 in
breadth, with 5 feet spans letween each, would give a width of 300
feet. Thus the deck area would be little short of ten acres. 'I'he
pontoon boats it is proposed to brace together by diagonal tie-bars, while
the deck would be formed of timber six inches thick, firmly bolted to
the flanges, and having hatchways into each of the boats, which would
thus furnish the accommodation and stowage required for passengers
and goods. Bulwarks are contemplated, 12 feet 6 inches high, and
consisting of hollow iron stanchions, 33 feet 4 inches apart from each
other, with iron compartments between, made to open from the top on
centres. The whole mass would thus be braced together as if it were
one huge solid substance 1500 feet long, 300 feet wide, and 20 feet
thick. It is proposed by the hold projector of this new leviathan to
propel her by twenty-two steam engines of at least 200 horse-power
each, eleven on each side of the raft, with paddles and screws affixed
alternately. Into the arrangements for mooring, for saloon space, com-
mander’s quarters, an observatory, &ec., it is not necessary to enter ;
but the calculation is, that the raft will carry a freight of 20,000
tons, though perfectly safe and steady without, obtain a speed of fif-
teen knots an hour, draw only 3 feet 6 inches of water, and give a
surface sufficient to act as a floating break water in the roughest sea. The
projector contends that it will be impossible to founder such a struc-



44 YEAR-BOOK OF FACTS.

ture; that, in case of running ashore, the boats grounded can readily
be drawn off by the power of the engines; and that the prinoiple of
the design involving the repetition of so many given parts, as in the
architecture of the Crystal Palace, these can be let out to different
contractors, and the whole got together with the greatest rapidity and
ease.—Times.

NOVEL STEAMER.

A vEssEL, with several striking points of novelty, has been built,
to ply on the Clyde. The engineer is Mr. George Mills. The vessel,
instead of bLeing built solid, and with a bow and a stern (each different),
is divided into two parts, perpendicularly on a line with the keel, from
end to end, while the ends themselves are formed equally the same, so
as to admit of her sailing with either first. The two pertions are
placed apart and parallel to each other, and the recess formed betwixt
them will then be a rectangular space for the main paddle-wheel to
work in. The fabric will then present a broad platform, the hulls at
each side being available for carrying the cngines, boilers, &ec., while
the four parts may contain cabins. On the platform, which has been
formed by dividing the vessel into the shape described, cabins or saloons
may be placed with passages round them, and having plates of glass on
each side, to admit of scenery being viewed to great perfection. These
again may have their roofs decked, which would make them available
for promenades. In order to obtain manceuvring power, the vessel has
a small paddle-wheel placed at each end, the immersed float of which
stands vertically to the passing fluid, and thus only presents its edge as
a resistance to the way of the vessel, the other floats and portions of
the wheel being above the surface of the water. When the vessel is
approaching a pier, or in any intricate or crooked navigation, the
paddles will be used for the purpose of manccuvring her; and this
can be done so as to cause her to go either to one side or the other, or
to go broadside on, or to whirl round in her own length.— Liverpool
Standard.

IRON MASTS AND YARDS.
Mgssrs. Caro, M1LLER, and Co., of Liverpool, have constructed an
Iron Yard of the following extraordinary dimensions '—

Length . . . . . . . . 112 feet.
Diameter at shings , . . . . 2feet 4inches.
Do. yardarms . « +« s« 1foot2inches.

This mainyard, the largest ever made, and weighing from seven to
eight tons, is for the new ship Schombery, belonging to Messrs. James
Baines and Co.’s Black Ball line of Australian clippers under the patent
of the inventor, Mr. J. Clare. A wooden yard of the same size would
weigh from eleven to twelve tons ; and when we take into account the
difference between the iron and wood yard (the former is hollow, of
course), we think it of sufficient importance to the shipping interest to
direct especial attention to this invention. The weight of spars is a
consideration in the outfit of a vessel, and when a material can be found
lighter than wood, and that material cheaper, we should think it would
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Dbe to the interest of shipowners to countenance the substitute. The
workmanship of the mainyard of the Schombery is beautiful,— Liver-
pool Telegraph, Sept. 22.

SCREW PROPULSION.

A PAPER has been read to the Institution of Civil Engineers, ‘‘On
the Application of the Screw Propeller to the Larger Class of Sailing
Ships, for Long Voyages,” by Mr. R. A. Robinson. The introduction
of Screw Propulsion in 1839 by Mr. F. P. Smith, and the success he
attained with the Archimedes, directed attention to that system for
commercial vessels; the Great Britain was an early instance of the
application, and then followed the fleet of screw steamers established by
Mr. Laming, for the trade between London and the ports of Holland.
Thence the progress was so rapid, that at the beginning of 1854 above
two hundred commercial screw ships were registered in the United
Kingdom. Meanwhile, many attempts have been made for using large
powerful screw ships on the long sea routes to India and Australia, but
uniformly without success. The author’s object was to investigate the
causes of this failure, and to suggest the means of attaining success.

At the late meeting of the British Association, in a paper ‘‘ On the
Effects of Screw Propellers when moved at different Velocities and
Depths,” Mr. . Rennie stated, from experiments which had been
made under his observation, it was desirable that the screws of vessels
should be of small dimensions, light, and of rapid motion, and that
their cffect would be increased by their being as deeply immersed as
possible. He also recommended the disc screw. Several members
questioned the effect attributed in the paper to deep immersion.

NEW MODE OF PROPELLING STEAMERS.

Davies’s Patent Railway Floats for Propelling Vessels consist of a
series of float-hoards inside a chamber or recess let up into the bottem
of the vessel—a sort of double-keel one-third of the way along from the
stern. These float-boards are carried on an endless railway, in two
horizontal lines inside the chamber. 'When propelling they are vertical,
and they return above horizontally to renew their action, and then offer
but little resistance to the water. Thus half the number are always
propelling. The float-boards, in changing their positiom, ¢‘feather"
without jerk or blow, the upper edge gong first. As soon as a float-
board descerds, it acts upon all the water confined in the chamber,
and, as it cannot escape by the sides, or above the float-boards, it must
necessarily all be carried through the opening at the stern, against the
heavy pressure of water from without, or carry the vessel rapidly on-
ward. Competent engineers are said to have admitted that this ¢ con-
fining of the water will give to the action of the float-boards the same
effectiveness as if they pressed against a dead wall.”—Builder, No.
625.

IMPROVEMENTS IN PROPELLING VESSELS.
Mr. C. DE Beraug, of Dowgate-hill, has secured a patent for a New
Propeller. It consiets of a rectangular box, open at both ends, fixed
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laterally on the sides of the vessel, in the place of the ordinary paddle-
box, but completely under water. A disc of iron, or other metal, fits
closely into this box, and is coupled to the crank on the main shaft of
the engine by a connecting-rod. This disc acts as a plunger, and when
in action the end towards the bows first reaches the bottom of the box ;
the hinder end then coming down rapidly, ejecting the water stern-
wards with great force, somewhat on the principle of the common
bellows, propels the vessel forwards. Working under water, it is out
of reach of gun-shot, and is therefore as safe in that respect as the
screw.—Builder, No. 625.

GRIFFITHS’S PATENT SOREW PROPELLER.

At the Vauxhall Foundry, Liverpool, has been executed the largest
brass casting yet made at that place, namely, Griffiths’s Patent Screw
Propeller (for the United States war frigate, the Princeton), of 16 feet
6 inches diameter, weighing, with its spare blade, about 8 tons. This-
propeller, as well as two others, constructed by Mr. Robert Daglish, jun.,
St. Helens, for the royal navy, embrace all the recent improvements
introduced by Mr. Griffiths, which are—Increased speed relative to
the power employed. The entire absence of the destructive and un-
pleasant vibration which invariably attends screw vessels with the ordi-
nary propeller. The absence of this, in the case of Griffiths’s screw
propeller arises from its peculiar form, the blades being wide at the
root and tapering towards the extremity, or exactly the reverse of all
other propellers. It offers no obstruction to the vessel when under
canvas, nor does it in the least degree affect the steering qualities of
the vessel. All that is required is simply to fix or stop the engine with
the propeller in a vertical position.

Several plans have already been tried to obviate the drag of the screw
when not used, and the most effective and successful is the one adopted
in the royal navy, which consists in lifting the screw out of the water ;
but this plan, in the merchant-service, is attended with several disad-
vantages. 1st. The well-hole, for lowering and lifting the screw, must be
made through the chief cabin ; 2nd, besides adding considerably to the
expense of ship and machinery, it is also attended with much trouble
and labour to hoist and lower the screw, and to ship or unship it to or
from the connecting machinery, which cannot be made so firm and solid
a8 when a fixed screw is used. )

It is now generally admitted that a screw vessel, well rigged, and
with a favourable breeze, might make her passage nearly as soon, with-
out using her machinery, as the best sailing ship ; and this was shown
by the Great Britain on her voyage to Australia, when she made seven-
teen knots per hour under canvas alone, with the screw so immersed.

Another important advantage offered is the facility of replacing a
blade which may get broken through some accident. It is not an un-
usual occurrence for a screw-ship while at sea to lose one or two blades.
To provide for these casualties, and also to enable the engineers to fix
the pitch of the screw to suit the vessel and engines, this propeller is con-
structed with the blades inserted into a large centre boss, secured in its
position and s arranged that you may either alter the pitch of the
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serew or permit the insertion of a fresh blade into it without requiring
the docking of the vessel.—Abridged from the Liverpool Témes.

OLIFFORD'S PATENT METHOD OF LOWERING SHIPS BOATS,

MRg. Crirrorp, of Inner Temple-lane, has patented certain improve-
ments in Apparatus for Lowering Boats evenly, for preventing their
filling with water, and for releasing them effectually from the vessel to
which they belong in times of emergency.

In this invention, a barrel is placed under one of the seats, having
two holes therein, Three ropes are employed ; one of which, being
passed through the barrel and firmly secured therein, is wound round
it. The other two ropes are fixed to the ordinary davits or apparatus
at the ship’s side ; they pass respectively through two blocks (each
having three sheaves, which may or may not rotate on axes), and then
epter one hole in the barrel in opposite directions ; they are otherwise
doft unfastened. The two blocks are fixed to diagonal ropes, which are
inside, fast on either side of the boat. By this arrangement, when the
first rope is pulled the barrel rotates and winds up the other two ropes
to any required elevation. The first rope is then made fast to hitch-
pins, or otherwise, in the boat. The lowering is effected by paying off
the first-mentioned rope, thus allowing the barrel to rotate ; and as
soon as the boat has descended and moved to a distance equal to the
length of the two ropes, they will be drawn out of the holes and through
the blocks, and the boat will be free.

BUOYS AND BEACONS,

IN a discussion, at the Institution of Civil Engineers, on Mr. Her-
bert’s paper ‘¢ On the Construction of Buoys, Beacons, and other Sta-
tionary Floating Bodies,” it was generally admitted, that most favour-
able reports had been received relative to the Buoys ; they were moored
in extremely exposed situations, where they had proved their supe-
riority, by being always visible, and deviating but slightly from the
perpendicular, at times when buoys of the old form were almost entirely
submerged, and were only visible at intervals, in a horizontal position,
in the trough of the sea. There was no reason why a larger class of
Beacons on the same principle should not be equally successful, and it
wasg probable that it might be extended to supporting floating lights.
The latter, however, demanded experiment.

STEAM FLOATING-BATTERIES.

THE inapplicability of our large ships of war for the attack of the
Russian stone fortresses and strongly-fortified harbours, has led to the
construction of a large number of Floating-Batteries. These vessels are
built from one model, and are pierced for ten or twelve guns ; except
two batteries, the Glatton and the Trusty, which are pierced for six-
teen guns. Feet. Inches.

Length between the perpendiculars 172 6
Breadth, extreme . . . 43 8
Depthinhold ., . u 7
7 9

1469 fons,

.

Draught . . . e .
Tonpage . . . . .

.
.
. .
.

.
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The two decks (the lower one to be the fighting deck) are of 9-inch
oak, resting on 10} in. by 10} in. beams, placed 1 ft. 9 in. apart from
centre to centre, and supported in the middle by stancheons of iron
hinged at the top, so as to be struck or hung up when in action. The
frames, iron plates, and planking of the sides, form a solid mass 2 feet
thick ; the iron plates outside being 4 in. thick, planed on their edges,
placed close together, and bolted to the woodwork with 1} in. bolts.
The port-holes are 3 ft. 4 in, by 2 ft. 10 in.

The engines of these batteries are of 150-horse power, non-condensing,
and have four tubular boilers with two furnaces in each ; the boilers
being of a cylindrical form, with flat ends, and capable of working up
to a very high pressure. These batteries have been fitted with a screw,
six feet diameter, in the usual place ; but other two, one on each
side, will now be added, to give more propelling power ; the shallow
draught and small area of the screw, in consequence of the necessarily
small diameter, rendering this addition necessary : for, with a pressure
of 60lb. to the square inch, and the engines making 130 revolutions
per minute, the speed attained was but a little over three knots per
hour.—Abridged from the Jllustrated London News, No. 763.

THE ERICSSON AS A STEAMER.

TaE Ericsson, now converted into a steamship of improved design,
made her trial trip down the Bay on May 12. Captain Ericeson
claims to have made a very important improvement by his new con-
denser. The saving is great in fuel, in the wear of the boiler, and the
labour of cleansing it, through the use of fresh water in lieu of salt.
By the new plan, the boilers of the Ericsson are charged with fresh
water ; and as there is no waste, she may carry the same out from New
York to Havre and return without diminution other than what might
result from accidental leakage. In addition, she has apparatus for
distilling 1000 gallons of fresh water from salt 2 day, so that the great
bulk of the water-tanks is saved for freight. Altogether, as a steam-
ship, she comes near to the caloric standard of cheapness of power and
economy in space. The room occupied by the machinery and boilers is
unusually small, and the consumption of fuel greatly reduced from the
old standard. It is stated that her furnaces cannot consume over thirty
tons a day, and it is expected the Atlantic voyage will be made on
a ton an hour. The speed of the ship on her trial trip was about
twelve miles an hour, with an alleged consumption of fuel not exceed-
ing three-fourths of this quantity.

The underwriters rate this steamship the best and strongest-built
vessel, without exception, in the United States. She is provided with
four large quarter-boats, all slung, and two deck-boats, all of them
Francis's hfe-boats. In addition, she carries a life-car, mortar, and
lines, which, in case of her being driven upon the coast, would enable
her at once to communicate with the shore and land her passengers in
safety.—New York Puper.

In the same journal appears the following interesting résumé of the
previous fortunes of the Ericsson, giving a clearer account than has yet
been furnished of the experiment of hot-air as a motive power with
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which she has been connected. At her first trial, the ship accom-
plished about nine revolutions of her wheels a minute and a speed of
about seven miles an hour. Her cylinders were so large, being fourteen
feet in diameter, that the bottoms, to which the fires of the furnace
were directly applied, were rendered insecure through constant expan-
sion and contraction. This difficulty it was found could not be easily
remedied, when the plan was adopted of running the ship on the high-
pressure principle, and by this means very much reducing the size of
the cylinders, bringing them down to about six feet. This operation
was long in being accomplished, and was attended with very heavy
expenses; so that the Company formed to test this new motive power
had almost altogether withdrawn, Such was the state of things when
the ship, in May or June last, made her first trip with the new ma-
chinery ; and when, in returning to her dock after what Captain Ericsson
deemed a most successful trial, she was struck by that fatal flaw which
scarried her to the bottom. The internal finishing of the ship, which
was most sumptuous, was ruined by this accident. The river was then
swollen by a heavy rain, and turbid in the extreme. The mud of its
banks, held in solution by the disturbed currents, settled in every
chink and cranny, penetrated and encrusted every part of the cabins,
saloons, state-rooms, and engine, adding to the latter a rust even worse
than the filth, and necessitating its entire removal. The accident,
though happening at home, was nevertheless a complete shipwreck.
The ship was in fact reduced to a mere hulk, with everything
moveable in ruins, and everything fixed requiring removation, the
entire machinery included.

The vessel was, after weary exertions, finally got into dock. It was
then that somebody’s money must repair damages, and be the means of
saving what could be saved from the wreck. No one had sufficient con-
fidence in the resuscitation of the now unlucky enterprise to advance
funds to carry it out. The consequence was, that the beaten track
had to be resorted to, and the vessel was converted into a steamship.
Such is in brief the story of the Ericsson.

THE NEW AMERICAN STEAMSHIP, ‘‘C. VANDERBILT.”

Ta1s colossal steam-ship has been launched from the building-yard
of J. Simonson, in Green Point, New York. She is the first of a class
heretofore deemed almost apocryphal, and at least quite impracticable,
by builders in general. Her dimensions and power are much greater
in proportion to those of the Atlantic and the A frica than are the latter
to the Greui Western or the Sirius, which were substantially the pio-
neers of ocean steam navigation.

The cost of the C. Vanderbilt will be about 700,000 dollars. The
extreme length of the hull is 335 feet, and the length at the water line
is 328 feet; the breadth of beam is 49 feet, the depth of hold 33 feet.
She is of 5100 tons burden, carpenter’s computation, or about 4000
tons register. The water-lines are nearly straight, and the centre of
displacement amidships—indeed, the centre of the ship, the centre of
weight, and the centre of buoyancy—fall within a distance of 8 feet fore
and aft. The main-deck is of great capacity, even in comparison with

D



50 YEAR-BOOK OF FACTS.

the size of the ship: this is owing to the fulness of her lines. Her
lower decks, of which there are two, besides the boiler deck, are of the
same character. The floor is nearly flat, and is formed entirely of solid
white oak, each timber being 15 by 21 inches, bolted together length-
wise of the ship with one and a gquarter inch bolts, seven feet long ;
sixty tons of these bolts are used. The frame-timbers, which are prin-
cipally of white oak, are placed unusually close together, and are strapped
diagonally by 94 tons of wrought-iron straps, which are bolted wherever
they cross each other. The planking is of oak, six inches thick. The
hull weighs 2300 tons. Her engines will be supplied by Messrs. Secor
and Braisted, of the Allaire Works, with two marine steam engines.
The cylinders will be 90 inches in diameter, and the stroke of the
piston will be 12 feet. The side pipes will be 28 inches in diameter.
The horse power is estimated at 1700. The engine will be finished in
the most complete manner, and from its position in the ship will be an
ornament to it. Its workings may be observed like the engines on
North River steamboats. The cylinders will weigh 19 tons each. The
crossheads which support the shafts, will weigh five tons each. The
shaft will be 25 inches in diameter, and all the minor pieces are ele-
gantly finished, and fitted with the utmost nicety and exactness. The
wheels will be of wrought-iron, 42 feet in diameter, which is larger
than any yet built. The face of the paddle will be 11 feet long : there
will be three flanges to each wheel, weighing 7 tons a piece. There
will be four tubular boilers—28 feet in length, 13 feet in width, and
14 feet high: they will be fired from the side. The two engines will
be placed amidships, and two of the boilers fore and aft, facing each
other about 15 feet apart. From the boilers, the steam-chests will rise
14 feet. The smoke-pipes, one to each pair of boilers, will be 11 feet
in diameter. The steam-ship will be supplied with two masts, upon
each of which will be placed two yards. There is no bowsprit to the
vessel, and apparently but little reliance will be placed upon her sails.
—Abridged from the New York Courier and Inguirer.

THE SCREW STEAMER ‘‘ AZOFF.”

TaIs vessel combines many points of excellence which, so far as we
are aware, have never before been attained in so complete and efficient
a manner. The Azoff is of 800 tons, builder’s measurement ; she is
built under Lloyd’s new rules for iron ships ; is classed A 1 for twelve
years, the longest period for which iron ships are classed ; and is believed
to be the strongest steam-vessel yet constructed. Not only are the scant-
lings very heavy, but the distribution of the materials is so managed as
to secure the maximum of strength when the vessel is subjected to a
longitudinal strain—the only species of strain from which iron vessels
are found to suffer. The model of the vessel is a very fine one, being
sharp at the ends and with a considerable rise of floor, which prevents
the ship from rolling in the way usual in screw vessels. Notwith-
standing the fineness of the model, however, the vessel has large carry-
ing capacity, as will be obvious from the fact that she has carried out
to the Crimea nearly 400 navvies and about 600 tons of cargo, besides
nearly 800 tons of coals and 8000 gallons of water. This large carry-
ing power is the result chiefly of the smallness of the space occupied by
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the engine, which, although capable of propelling the vessel at the rate
of 13 or 14 miles an hour, does not, exclusively of the boilers, fill a
space of more than 20 measurement tons in the vessel. The vessel and
her machinery have been designed and constructed by Mr. Bourne,* civil
engineer of Glasgow and Greenock ; and the whole combination seems to
realize the desire so general among shipowners, of uniting a high rate of
speed and a fine form of vessel with large carrying capacity. The fine
model of the vessel enables her to be propelled easily through the water,
and the steam is supplied to the engine during only a small portion of
the stroke, leaving the residue of the stroke to be completed by the ex-
panding steam, by which arrangement steam and therefore fuel are
saved to a very important extent. This expedient of economy is well
known and largely practised in Cornwall, in the case of the pumping
engines for the mines; but has been hitherto availed of in steam
navigation only to a very small extent; whilst the main secret of the supe-
«rior economy of fuel attained in the Azoff lies in the more perfect and
extensive application of this principle than has heretofore been usual
in steam-vessels; and next are the small dimensions of the machinery,
which prevents any important loss of heat by radiation, or of steam by
leakage through the piston. The compactness and simpheity of the
machinery in the 4zof cxceed that of any other vessel : there are few
parts to be looked after or to go wrong ; and when to these important
qualities are added the smallness of her consumption of fuel we think
there is fair reason to conclude that she is yet without a rival. The
Azoff left the Thames in the autumn with a number of navigators for
the completion of the railway in the Crimea.—Z%mes.

NEW IRON MORTAR BOATS,

Ax Iron Mortar Vessel has been so constructed by Mr. John Laird, that
when she has mortar, shell, crew, and every necessary apphance on
board, she will only druw three feet of water. She will present very
little bulk above the surface; and as she will be painted sea-green, it
will be imnpossible for the enemy to distinguish her from their batteries,
even when within range of their guns, except by the occasional puffs of
smoke from each shell. She is of 100 tons measurement, and is made
of the best iron plates, manufactured at the Mersey forge. The expe-
dition with which she was constructed is, we believe, unprecedented.
The order was received by Mr. Laird on the 23rd of October; the keel
was laid down on the 25th of the same month ; and on the 13th of
November, just three weeks from the day of the order being received,
she was launched in the River Mersey, complete, with mortar-bed,
masts, rigging, anchors, cables, sails, shell-room, accommodation for
crew, &c.  The vessel is strongly built of iron, with wooden decks, and
the complicated nature of the work would have precluded the possibility
of her completion in this short time had not Mr. Laird provided relays

of men working night and day. This is stated to be the first English
mortar boat built of iron.

' Author of some valuable works on ﬂ; Steam Engine and Steam Navigation,
Y
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IMMENSE MARINE FORGINGS.

In the Greenock Mail is described a portion of the machinery now
constructing by Messrs. Fulton and Neilson, Lancefield, forthe stupendous
steamer of 10,000 tons burthen, building by Mr. Soott Russell, at Mil-
wall, and deumbed in the Year-Book of Facts, 1855, pp. 87, 88, 61,
62. The following are some of the forgings :—

1 Intermediate shaft, 21} feet long, 26-inch diameter.

2 Paddle shafts, 37} feet long, 24§-inch diameter.

2 Cranks, 7 feet *tween centres, and 21-inch thick,

Propelling shaft, 47 feet long, and 24§-inch diameter.

3 Friction straps, 10 feet inside diameter, 144 inches thick; also
columns, covers, &c.

The forging of the intermediate shaft occupied upwards of six months.
It is 29 tons in weight—the largest ever made—and certainly one of the
finest pieces of forge-work in the world. The forging of each of the two
paddle-shafts will occupy two months ; and, when completed, they will
be about 30 tons weight each.

Of the two cranks, when polished and ready for fitting up on board,
the nett weight was 7 tons 4 cwt. each., One of these cranks was sent
to the Paris Exhibition by Mr. Scott Russell, where it excited con-
siderable attention.

The propeller shaft is the heaviest piece of forged iron in the world.
It is nearly 35 tons in weight. The peculiar feature of this shaft is
its great length. It will be connected with no less than nine other
shafts, each 25 feet in length, and 24§ inches in diameter. When
connected, the extreme length of the whole shaft will be about 275
feet ; and, exclusive of couplings, the gross weight will be little short of
290 tons,

The friction straps each, when finished, will weigh about 10 tons.

As for the vessel, so much has been written about her already, that
there is now little left to add. We may mention, however, that the
jolly boats, eight in number, will all be small screw steamers, and will
be raised and lowered by water power ; and the vessel herself will be
steered by a small engine of several horses power. She is expected to
be launched in about twelve months, or in February, 1857.

PREVENTION OF SMOKE IN STEAM-VESSELS.

AN experiment has been tried at Portsmouth, on board the royal
steam-tender Elfin, with Mr. Prideaux’s Furnace Valves for the Pre-
vention of Smoke. Not only was the smoke effectually got rid of, and
with West Hartley (!) coals, but the steam was kept up in the boilers
at full pressure, after one furnace fire out of four was extinguished ;
showing that the advantages conferred by these valves in preventing
smoke and reducing the temperature of the engine-room are obtained
without any diminution of the steam-generating power of the furnaces.
TUpon Mr. Prideaux’s valve-doors being removed, and the ordinary doors
substituted, the thermometer, which had previously stood at 66 degrees,
rose to 96 ; exemplifying what must certainly be regarded as one of
the features of this invention—viz., that during its use the exterior of
the fire furnace-door always remains cool, no matter to what extent
the firing may be pushed.




MECHANICAL AND USEFUL ARTS. 53

NEW STEAM FIRE-ENGINE FOR THE RIVER THAMES.

THE very important services which have, on many occasions, been
rendered by the steam floating fire-engine, at water-side fires, de-
termined the Committee of Management of the London Fire Estab-
lishment to provide a second and more powerful machine of that
description, and for the future to abolish the use of manual labour in
the floating engines. The boat is of iron, about 130 feet long, and was
built by Mr. Mare, at Blackwall. It is fitted with two horizontal
double-acting brass pumps, 10 inches diameter, worked by two direct
steam cylinders, 14 inches diameter, and 18 inches stroke. Each
pump, with its steam-engine, is mounted upon a strong iron frame,
and placed one on the larboard, the other on the starboard, side of
the vessel, about midships. Each steam cylinder is provided with &
tubular boiler. The air-vessels are of copper, of the balloon form,
and of great capacity. They are placed immediately over the pumps,

" and deliver their water into a six-inch horizontal main, which con-
nects them together ; and from which four 4-inch pipes rise through
the deck, terminating in screwed elbows, for the attachment of the
leather hose. The main can readily be shut off from either engine,
and each one of the service-pipes can at any time be opened or closed
at pleasure. The leather hose, of which a very large quantity is pro-
vided, is 34 inches in diameter, and has been tested to 100 lbs, upon
the inch. It is wound upon two large reels, placed before and abaft
the engines. The pump-valves consist of a large brass grating, upon
which is placed a butterfly valve of thick vulcanized caoutchouc. The
valve i8 not loaded, but has a perforated guard-plate above to prevent
it from opening too far. By this beauntiful arrangement the intolerable
noise which accompanied the action of the large metallic valves in
the former engine has been got rid of. The power of the engines
collectively is 80 horse-power, and may be worked up to 100 horse-
power. It is expected they will throw four jets of water, 1% inches
in diameter, or 10 jets of 1 inch each to the usual heights! As the
boat, when fully equipped, will draw but little more than 3 feet of
water, peither screw nor paddle-wheels could be used as propellers;
recourse has therefore been had to a somewhat less efficient but more
convenient agent—the jets. For this purpose a centrifugal wheel, or
pump, upon Mr. Appold’s plan, has been placed behind the engines,
and motion given to it by two large driving-wheels; these driving-
wheels, when disconnected from the propeller, acting as fly-wheels to
the steam-engines, carrying them over the dead centres. The piston-
rod of the pump is attached to the piston-rod of the steam-engine
by a screw coupling, which is readily connected or disengaged. The
centrifugal pump is 3 feet 2 inches diameter by 94 inches wide ; and
the outlet of each of the two propelling jets is 12 inches in diameter,
with the power of reducing them as may be desired. The numerous
contrivances to guard against accidents, and to make each part in-
dependent of the other in the event of injury, as well as the compact
and judicious arrangement of the whole, display much ingenuity and
forethought on the part of the designer, Mr. James Shand, of the firm
of Shand and Mason, by whom the whole of the engine work has been
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executed. The propelling apparatus has been constructed agreeably to
the plans of Mr. J. G. Appold.—Mechanics’ Magazine.

STEAM BOILER SAFETY VALVES.

A PAPER has been read to the Imstitution of Civil Engineers, ‘‘ On
the Application of Volute Springs to the Safety Valves of Locomotive
and other Boilers,” by Mr. J. Baillie, communicated by Mr. R. Ste-
phenson, M.P. 1In order to commence the discussion on the paper,
a ‘‘Description of an improved form of Safety Valve for Steam
Boilers,” by Mr. J. Fenton, M.I., was read by the Secretary. The
object of this valve is the prevention of accidents, arising from the
liability of the ordinary mushroom-shaped safety valves to stick fast ;
this is effected by making the valve spherical, with a hemispherical
seat and & hemispherical cup bearing upon the ball valve ; this cup
is connected to the valve lever by a spherical joint; all the other
joints of the lever and attachments being also on the ball and socket
construction, so that all are free to move in any direction and no
sticking of any part is possible. An illustration was given of the
adaptation of the volute springs to hydraulic safety valves for equal-
izing the pressure on watermains, and obviating the injurious effects of
the concussion caused by the oscillation of the column of water. This
system, which has been introduced by Mr. Croker, for the Amsterdam
‘Water Works, is casily adjusted to a head of 170 feet, representing a
pressure of 39.2 lbs. per square inch, or a total load of 1970 lbs. on
the valve; it has been in use for six months, and might be perfectly
relied upon. The arrangement is very simple, consisting merely of "a
vertical branch of 8 inches diameter springing from the horizontal main-
pipe of 6 inches diameter. On the top of the branch pipe is fixed a
valve and set of gun metal, so arranged, that upon the lugs are fixed
the wrought-iron bolts holding the cross-bar, between the under-side of
which and the top of the valve iz placed a volute spring of about 2%
tons pressure ; the exact pressure is regulated by adjusting bolts
provided with stop-nuts, and the apparatus can be accommodated to
the required head with great facility and precision.

MOTIVE POWER OF ELECTRICITY.

Mr. G. E. DEriNg, of Lockley, Herts, has patented a mode of obtain-
ing Motive Power from Electricity. The arrangement consists of a flat
surface, composed of a series of electro-magnets, on which is made to
rock or roll by their galvanic action, a cylinder, which either constitutes
» keeper or armature for all the magnets, or carries, or has suspended
to it, a number of armatures corresponding with the electro-magnets.
The object of the arrangement is, that by a succession of small pulls,
one long stroke may be obtained, and thus the full power of every mag-
net secured without the loss hitherto sustained in most arrangements
for producing electro-motive power.— Builder, No. 628.

PATENT ENDLESS RAILWAY,
Mz. BovpEriy, of the firm of Boydell and Glasier, Camden Works,
London, has brought forward an invention which excited considerable
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attention at the recent Carlisle Meeting of the Royal Agricultural
Society of England. It consists in attaching to the wheels of a vehicle
a number of shoes or sleepers, on which are fixed short lengths of iron
rail, 8o that as the vehicle advances, these portions of rail are suc-
cessively brought beneath the wheel, and thus virtually form an end-
less railway on which the carriage runs ; the connexion between the
wheel and each shoe or sleeper being of such a character that the
action is the same as if the two were altogether independent of each
other for the time that the wheel is traversing the rail. The length of
the shoes or sleepers of course depends upon the size of the wheel, and
the number of them is generally about five to each wheel.

It is plain, that vehicles fitted with this Endless Railway can only be
used where slow motion alone is requisite; for were the velocity
acquired very considerable, the centrifugal force applied to the parts of
the railway would produce certain derangement. This circumstance,

*however, does not affect the utility of the invention as applied to agri-
cultural purposes, or to many other operations in which a greater rate
than four or five miles an hour is not requisite.

Mr. Boydell’s attention has not, it should be stated, been confined to
the simple principle of connecting to the carriage-wheel an endless rail-
way, but rather to the method of applying this principle so as to obtain
a practicable and efficient arrangement of the parts.

AERIAL RAILWAY.

TaE Select Committee of the Royal Arsenal at Woolwich have wit-
nessed the erection of a novel machine, introduced by the inventor, M,
Balan, a working French engineer, who has obtained for it a patent from
the British Government. The apparatus bears the title of an Aerial
Railway, and propels cars or waggons by their own weight on inclined
wire ropes. These ropes are firmly attached at the extremities ; and
at the ends where the materials or goods are to be unloaded they are
kept apart by a lever, the length of which varies according to the incli-
nation required. The centre of this lever is attached to an upright
post by a bolt, When the lever is horizontal the ropes are horizontal, and
when one end of the lever is depressed the ropes will be inclined in a re-
verse way, and the cars travelling on rollers will go in opposite directions.
For earthworks, such as cuttings, embankments, quarries, &c., this
apparatus will be found useful, as it requires few hands to work it; the
weight of the load depressing the rope, so that the car travels without
assistance to the lever, where it is unloaded ; and the other rope being
raised, the car slides to its loading place. It may be advantageously
used for crossing rivers, where bridges would interfere with the naviga-
tion, and in any place where the distance does not exceed 400 yards to
convey either goods or persons. Beyond that distance the rope must be
supported by uprights placed according to the undulation of the ground.
To enable the cars to pass the supports, a framework is fixed in front
of each ; on this framework is laid a moveable frame, with ropes
attached, so a8 to pass over pulleys set in the stationary frame, the
other ends of the ropes having counterbalancing weights. The moveable
frame is laid near the ground, and is maintained in that position by a
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trigger, so that when the car arrives it touches the trigger, the move-
able frame is released, and drawn up by the counterbalancing weights ;
thereby giving the rope a greater inclination, and allowing the cars to
pass over the upright, and giving it a sufficient impetus to reach the
next frame, where the same operation takes place. It is likewise
adapted for the purpose of an electric telegraph, copper wires being
placed inside the ropes in the same way as in the submarine telegraph.

ALL THE RATILWAYS IN THE WORLD.

THE number of miles of Railway in operation upon the surface of the
globe is 40,070 ; of which 16,964 miles are in the eastern, and 23,106
in the western hemisphere; and which are distributed as follows :—
In Great Britain, 7774 miles; in Germany, 5340 miles ; in France,
2569 miles ; in Belgium, 873 miles ; in Russia, 422 miles ; in Sweden,
75 miles ; in Norway, 42 miles; in Italy, 170 miles; in Spain, 60
miles ; in Africa, 25 miles ; in India, 100 miles ; in the United States,
21,310 miles ; in the British Provinces, 1827 miles ; in the Island of
Cuba, 359 miles ; in Panama, 50 miles ; and South America, 60 miles.

The longest railway in the world is the Illinois Central, which, with
its branches, is 731 miles in length, and was constructed at a cost of
15,000,000 dollars.

The number of miles of railway in the United States exceeds that in
the rest of the world altogether by 2550 miles. The number of rail-
ways completed in the United States is 274 ; the number partially com-
pleted 63 ; and the number in course of construction 107 : the number
of miles now in operation is 21,310, which have been completed at'a
cost of 621,316,103 dollars. The number of miles in course of con-
struction is 16,975. The State of Massachusetts has one mile of rail-
way to each seven square miles of its geographical surface: Essex
county, in this State, with a geographical surface of 400 square miles,
has 159 miles of railway facility, which is a ratio of one mile of rail-
way to each three square miles of its geographical surface. The per-
manent way of the American railways, however, is said to be of a very
flimsy character compared with that of England.—Builder, No. 630.

THE PANAMA RAILWAY.

Tais line, connecting the Atlantic and Pacific Oceans, is now actually
completed, and the trains are running through from sea to sea! It
extends from Navy Bay, on the Atlantic, to the Bay of Panama, on the
Pacific ; its entire length being less than forty-nine miles. Its gauge
is fivefeet ; its grades are easy, the highest for a short distance near the
summit being sixty feet to the mile on the Pacific, and fifty-three feet
to the mile on the Atlantic slope, the summit being only 250 feet
above the level of the sea. Some of the bridges are of iron, and it is
intended to replace all the wooden structures with that material. The
neutrality of the isthmus it traverses is guaranteed by the Government
of the United States by special treaty with New Granada ; and also by
(dreat Britain and the United States by the Bulwer treaty. It thus
becomes the highway of nations. The amount expended on the road
to this date is about six millions of dollars (1,200,000%). It is
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estimated that one million of dollars more will replace the wooden
bridges with iron, and finish and fully equip the road for expected
increase of traffic, making the entire cost 1,400,0007. sterling, or seven
millions of dollars. This has been accomplished by the enterprise of
our Transatlantic brethren, at an inconsiderable cost in view of its
importance, & work which many pronounced an impracticability, and
all deemed a hazardous undertaking.—Builder, No. 627.

PREVENTION OF ACCIDENTS ON RAILWAYS.

Tug Caledonian Railway Company have fitted their carriages with a
means of communication between the guards and engine-drivers. It
consists of a wire passing through iron tubing running beneath the
carriages, close to the wheels. One extremity passes round a small
cylinder in the guard’s break-van, and the other is fastened to a strong
spring attached to a bell which is fixed on the tender of the engine.
*When the guard wishes to communicate with the driver, he gives a
slight turn to the handle of the cylinder. The wires being tightened,
pull back the spring, which, when it rises to a certain distance, detaches
a hammer, which strikes the bell with considerable force. A back turn
of the cylinder enables the spring to seize the hammer and again detach
it, and thus as many strokes may be given to the bell as the guard
pleases. The wire is detached at each carriage, and is coupled together
by a loop. Incase of breakage, two wires are used, one passing along
each side of the carriage, and both are carried round the cylinder,

BONELLI'S SYSTEM OF RAILWAY SIGNALS.

M. BoNELLI’S system consists of a thin iron bar running parallel to
the rails, and fixed edgewise upon insulators of earthenware, which
raise it about three inches above the surface. A combination of springs
establishes a communication between this bar (which the inventor calls
a line-bar) and a telegraphic apparatus fitted to one of the wagons.
For a full illustrated description of Chevalier Bonelli’s apparatus, see
Mechanics Magazine, p. 315, No. 1678,

RAILWAY AND MARINE BIGNALS,

A vERY useful application of Captain Norton’s Frictional Exploding
Signal has been demonstrated to fire the alarm-signal some fifty yards
in front of the engine-driver. This is effected by the pressure of the
engine against a connecting wire or cord stretched across the rail breast
high, from . post or rod on one side of the line, round another on the
opposite side, and tied to the igniting-wire of the signal. The pressure
of the engine draws the cord, and fires the signal in fromt of the
driver. A floating marine danger-signal has also been produced.
This signal is in the form of a buoy, the covering or lid projecting
about two inches beyond the body of the buoy ; the frictional-igniter is
placed in the centre of the lid, and on the ship pressing against the
projecting lid, the igniter fires the charge, the pressure being from the
circumference to the centre when the igniter is placed.
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RAILWAY SWITCHES.

A REPORT has been read to the Institution of Civil Engineers, ¢“On
the Construction of Railway Switches and Crossings,” by Mr. B. Bur-
leigh. The writer said many attempts had been made to introduce
improvements in the construction of switches and crossings, which had
been more or less successful. Among those chiefly deserving attention
were, Wild’s system of housing the tongue-rail of the switch beneath
the top flange of the fixed rail ; Parsons’s solid point rail switches and
crossings ; Baynes’s switch, with its deep tongue-rs.il,intended to clear
the sliding chairs of any dirt lodging upon them ; and Carr’s crossing,
in which pieces of metal were welded under those portions of the upper
table of the wing and point rails most exposed to abrasion and com-
pression. These, although advantageous modifications, were still sus-
ceptible of improvement, particularly in the weakest parts, which were
the outer rails of the switches, and the wing rails of the crossings, in
the line where the outer edge of the wheels crossed them in a diagonal
direction. A great defect in ordinary switches was the lateral weak-
ness of the tongue-rail, which was sometimes sprung to such an extent
by the leading wheel as to open the point sufficiently for the next wheel
to run on to the wrong line, and cause serious accidents. Observations
of the defects induced the introduction, by the author, of a switch with
a projecting piece, rolled upon the tongue-rail, for supporting the flange
jf the wheel during its transit over the spot ; the surface of the pro-
tecting piece being sunk to such a depth below the top of the rail as to
correspond with the depth of the flange of a new wheel, which would
therefore take a bearing on both the rail and the projecting piece
simultaneously. The result, he said, was successful.

HYDROSTATIO RAILWAY BREAK.

Tuis invention has been tested on the Hereford and Shrewsbury
Railway. To every carriage in the train was appended ordinary breaks,
Under each carriage and van was placed a small cylinder, of 4} inches
diameter, with a solid plug or piston, having a stroke of 3 inches.
Under the carriage, a tube, of 1 inch bore, was securely fixed, one end
of which entered one side of the cylinder beneath the piston, and the
other end the opposite side, so that the cylinder and tube formed one
continuous chamber. The termination of the tube at each end of every
carriage was enlarged so as to form the matrix of a joint for connecting
the separate vehicles. The necessary power for moving the pistons
attached to the break-levers is obtained by a tube connected with the
boiler. The train was stopped, it is said, when going at the rate of
40 miles an hour, in 300 yards ; the distance required, when the com-
mon break apparatus is used, being 1600 yards. It was thought that,
by increasing the area of the cylinder under the tender, any train going
40 miles an hour might be stopped in 120 yards.—Buzlder, No. 641.

TRANSMISSION OF TIME SIGNALS.

Mz. C. P. SmyTH has detailed to the British Association the manner
in which the Time Ball on Nelson’s Monument in Edinburgh, and the
machinery connected with it, are constructed and managed. He di-
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rected attention to a model which was connected with the wires of
the electric telegraph by a wire from the Royal Exchange, erected at the
expense of Sir Thomas M‘Dougall Brisbane. At 5 minutes to one,
2 minutes to one, and at one o’clock, the time was communicated from
the Royal Observatory, in Edinburgh, and indicated by the model.
He said that Sir Thomas Brisbane was one of the most earnest pro-
moters of the erection of time-balls at the harbours of Glasgow and
Greenock ; having, on his many voyages, been convinced of the immi-
nent peril and numerous shipwrecks which arise from the want of cor~
rect chronometers for ascertaining the longitude. It was shown by the
Greenwich experiments, that there was no inaccuracy to be apprehended
on 8o short a distance as that between Edinburgh and Glasgow.

SWEDISII CALCULATING MACHINE.
+ Mr. H. P. BaBsace has read to the British Association a paper
%¢On Mechanical Notation, as exemplified in the Swedish Calculating
Machine of Messrs. Schutz.”

Mr. Babbage said : the system of describing machinery, of which I am about
to mve u brief outhne, is not new. It was pubhshed by Mr. Babbage, in the
Philosophical Tr t in the year 1826, where apparently it did not attract
the notice of those most likely to find 1t practically useful. It had been used for
some years before tlus 1n the construction for the Government of the Calculating
Engine, which is now 1n the Museum at King’s College, London; and it was also
used 1 the contrivance of tho Calculating or Analytical Engimne, on which my
father was engaged for many years. Indeed, without the md of the mechamecal
notation, 1t wou#d be beyond the power of the human mind to master and retain
the detals of the compheated machinery which such an engine necessarily
requires, Its importance as a tool for the invention of machinery for any pur-
pose 18 very greal, as we can demonstrate the practicabihity of any contrivance,
and the certamnty of all 1ts parts working in umson, before a single part of 1t 1s
actually made. It 18 important, also, as a means of understanding or explaining
to others the mechamsm of existing machinery ; for 1t is utterly impossible to
make the notation of a machine without comprehending its action in every single

art. There are also many other uses, which I shall not now stop to mention.
g‘ho general principles of the notation are the same now as in 1826; but the
sracticul cxpernence of many years has, of course, suggested many alterations in

etull. To understand the construction of a machine, we must know the size
and form of all 1ts purts, the time of action of each part, and the action of one
E“t on another throughout the machine. The drawings gnive the form and shape,

ut the{y vo the action of the parts on each other very umperfectly, and nothing
at all of the time of action Tho notation suﬁahes the deficiency, and gives at a
glance the required information. Having made the drawings of a machine, we
must assign letters to the different parts. Hitherto, I behieve, this has been left
to chance, and each one has taken the letters of the alphabet, and used them
with hittle or no system. With respect to lettering, the first rules are, that all
framework shall (vze represented by upright letters. Moveable pieces shall be
represented by slanting letters. Kach piece has one or more working ponts;
each of the working points must huve 1ts own small letter; the working points of'
framework having small printed letters, and the working points of the moveablo
pieces having small written letters. 'We have the machinery diided 1nto framing,
indicated by large upmght letters, moveable pieces by lKrge slanting letters;
workm% points of framng indicated by small printed letters; working ponts of
moveable preces indicated by small written lotters. In letter drawings the axes
are to be lettered first. Three alphabets may be used—the Roman, Etruscan,
and wnitten, These should be selected as much as possible so that no two axes
which have arms or parts crossing each other, shall have letters of the same
alphabet. Having lettered the axes, all the parts on them, whether loose or
absolutely fixed to them, must be lettered with the same alphahet, care being
taken that on each axis the parts most remote from the eye shall have letters
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earlier in the alphabet than those parts which are nearer. It is not necessary
that the letters should follow each other continuously, as in the alphabet :—for
instance, D, L, T may represent three cog-wheelson the same axis; » must be, the
most remote, L the next, and T the nearest. The rule is, that ““on any axis, a

art which is more remote from the eye than another, must invariably have a
letter which occurs earlier in the alphabet.”” By thus system, very considerable
information is conveyed by the lettering on a drawing; but still more to distin-
th parts and pieces, an index on the left hand, upper corner, is mven to each
urge letter; this is called the “index of identity,” and all parts which are abso-~
lutely fixed to each other must have the same Index of identity; no two parts
which touch or interfere with or cross each other, on the drawings, must have
the same ndex of identity. This may generally be done without taking higher
numbers than9. All pieces which are loose round an axis must have aletter of the
same character, Roman, Etruscan, or writing, but a different index of identaty
will at once inform us that 1t is a separate prece, and not fixed on the axis.

I shall now endeavour to explam how the transmission and action of one piece
on another is shown, beginming from the source of motion. Each part is written
down with its working points ; those of its points which are acted on are on the
left-hand side; those points where 1t acts on other pieces are on the rght-hand :
if there are several, a bracket connects the small letters with the lurge. The
pieces being arranged, arrow-headed lines join each acting or driving pomt of
one piece with the point of another piece, which it drives or acts on, Itis usually
necessary to make two or three additions when a machine 18 compheated, before
all the parts can be arranged with simpheity ; but, when done, “the trains,” as
they are called, indicate with the utmost pr the tr of force or
motion through the whole machinery, from the first motive power to the final
result. It1s, however, one of the principles of the notation to give at one view
the greatest possibl t of for 80 long as no confusion is made;
and 1t hias been found that without in any way interfering with the simplicity of
“‘the trains,” a great deal more information may be conveyed. For instance,
whilst lookinﬁ at the trains, it 18 often convement or necessary to know some-
thing of the direction of the pece under consideration, and, by the use of a few
signs placed under the large letters, we can convey nearly all that is wanted in
this respect. Again, though the drawings of a machine are specially intended to
gve the size and shape of each piece, yet, by the use of some signs of form which
are placed over the letters, the shape of each piece may be mdicated. It 1s found
that these siﬁns do not confuse the trains; but, on the contrary, extend their use
’b);) Iuuln'ng the information they convey more condensed, and more casily acces-
sible.

I now pass to * the eycles,” as they are termed, or to that part of the notation
which relates to the time of action of the differcnt parts of a machine. *‘The
cycles” give the action of every part during the performance of one complete
operation of the hine, whatever that may be. Each piece has & column of
its own, and the points by which it 18 acted on are placed on its left-hand, and
the points by which it acts on other parts are placed onits mght; and each
working point also has its own column. The whole length of the column indi-
cates the time occupied 1n prepamllﬁlone operation, and we divide that time into
divisions most suited to the particular machine. During each division of time
that a prece is in motion, an arrow up and down 1its column indicates the fact ;
and during the time of action of each working pont, an arrow in its column shows
the duration of 1ts action. The times thus shown are, of course, only relative and
not absolute time ; but 1t would be easy to show both, by ma,king the divisions of
the col correspond with the 1 3 ds or t g which the
machine performs one operation. The arrows which pomnt upwards indicating
circular motion in the direction screw in, and the arrows which point downwards
screw out; where the motion is hnear, the downward arrow indicates motion
from right to left,

A Correspondent of the Athencum says :—*¢ If the Calculating Ma-
chine of M. Schutz, of Stockholm, can be brought to construct tables
according to the duodecinal scale of Baron Silvio Ferrari, noticed in
the Athenwum of November, 1854, and all works and caleulations in
geometry, astronomy, horology, navigation, and military science, short-
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ened and made less difficult, a great advantage will be conferred upon
the world. An examination into the truth of the matter by competent
persons should be made; and if found correct, let a set of the requisite
tables be printed without delay, and let England go ahead and carry a
light to the nations. The Roman ten, X, or some other sign, would
replace the cipher to be removed to the column of dozen or twelves.
The eleven might keep its place.”

M. Schutz’s machine has also been described in the Jllustrated London
News, where it is further elucidated with three engravings.

IMPROVED BORING TOOLS.

ParexTs have recently been obtained in America and Great Britain
for ‘¢ Improvements in Boring Instruments known as augers, bits, or
gimlets,” the invention of Mr. Ransom Cook, of the United States.
These improvements are of a valuable character, and will tend to very
tonsiderably diminish the work expended in boring. To shipwrights
and others, of whose labour this operation forms a considerable and
laborious portion, the invention will be of great utility. It was sug-
gested to the inventor by the microscopical examination of an insect.

The improvements consist in giving to the lips or cutting edges of
boring implements a curved or gouge shape at their extremities, as well
as in the under cutting or back sloping of those edges, in order to give
them a sliding or drawing movement in cutting. To enable others to
make and use the improved instruments, the inventor describes their
construction and operation as follows:—‘* The body of the boring
implement may be forged for this purpose in almost any of the forms
now used, but my cutting edges are most easily adapted to the twist
or screw auger and the centre-bit. In drawing or plating for the screw
auger with edges on my plan, the extreme or cutting end should bé left
about square, and thicker than for the ordinary lips. In hammering
out the lips before turning them, they should be extended from the
screw or centre farther than for right-angular lips. These lips should
also be hammered so as to have some projection downwards, that is,
project from the handle end, somewhat in the form of a swallow’s tail.
After the hammer work is finished, the lips, except those for boring
endwise, are to be filed or dressed with the under back slope. No
particular angle is essential in this slope, but the augers seem to work
best and easiest when the slope is at about 45 degrees from the body of
the auger. These implements are then to be tempered, finished, and
used in the same manner as the ordinary kinds. These boring imple-
ments will be found to cut so much easier than those now in use, that
they require much less stock on their bodies, and but a small screw to
hold them to the wood.” —Mechanics’ Magazine, No. 1683,

EARTH-BORING MACHINE,

Mz. Corin Marner has described to the Society of Arts a Machine
invented by him for Earth-boring, the chief novelties in which consist
in the form of the boring head and the shell-pump, and the mode of
acquiring the percussive motion. The latter is accomplished by means
of a steam cylinder, the steam being admitted at the bottom only. A
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cast-iron rod in connexion with the piston raises the pulley over which
the guide-rope is passed, and so lifts the boring-head. When the piston
has reached the top of the stroke, a projection in the same rod is made
to act on a cam, by which the steam is shut off, and the exhaust-port
is opened. The boring-head and piston then fall by their own weight.
Very favourable results were said to have been attained by the use of
this machine ; but it is right to add, that Mr. Herbert Mackworth stated
in the discussion which followed 1ts description, that still higher results
had been attained in Germany by the use of an apparatus invented by
Herr Kind,—Socicty of Arts Report.

MARINER'S COMPASS,

M=. G. GowLaND, of Liverpool, chronometer and nautical instrament
maker, has patented a new description of Mariner’'s Compass, having
cards of a spherical, cylindrical, or other similar form, with the poinis
marked on their peripheries. The nature of the invention is described
as follows :—¢¢ The inventor constructs a compass with the points or
graduations marked on the exterior periphery of azone-shaped card,
instead of upon the upper surface of a flat card; and is thereby cnabled
to raise the compass to a considerable height above the deck of the
vessel, and thus to diminish the local attraction of the iron-work of
the vessel ; at the same time the indications are rendered very distinct,
and the steersman is enabled. to see both the head of the vessel and the
compass with a much less movement of his eye.”

Mzr. J. GRrAY, of Liverpool, has invented a method of so arranging
and constructing Ships' Compasses as to counteract the vibratory action
to which they are subject in steamships and other vessels. The compass
is suspended within & vessel or bowl, which is held in a state of
suspension within another vessel or bowl containing fluid, which Mr,
Gray prefers to be of thick varnish, on account of its adhesive and
sluggish action, which is beneficial in keeping the inner bowl steady.
Mr. Gray connects the bottom of the inner vessel or bowl with the
bottom of the outer vessel or bowl by springs; and he also connects
the upper and inner rim with the outer rim by vulcanized India-rubber
or other springs ; the inner vessel or bowl being kept in a central posi-
tion by tangential screws, so as to counteract the lateral action, whilst
the springs below will regulate the vertical position of the inner bowl
in conjunction with the fluid contained in the outer bowl.

IMPROVED SLIDING RULE.

Mzr. Cmaries HoAr has devised certan modifications in the Sliding
Rule : there is much that isnew and useful in the arrangement, and
the changes introduced will evidently simplify the method of using an
instrument scarcely yet sufficiently understood, and certainly not so
extensively employed in making calculations as it deserves to be.

The chief advantages of the New Rule are a series of new gauge-
points, by which brickwork of any thickness can be converted to
standard, or cubic measure; a table of constants, to facilitate the
forming of estimates, and the gauge-points for polygons and circles, very
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clearly tabulated ; with concise formule for the various operations,
which, with the necessary gauge-points, are engraved on the face of the
instrument, thus preventing the necessity for trusting to, or taxing the
memory.

By some slight mechanical improvements, the rule is also made useful
in plan drawing ; and the whole is evidently got up with the care and
excellence of manufacture, generally found in the rules and scales
manufactured by Mr. Tree.—Proceedings of the Institution of Civil
Engincers.

MITOHEL'S TYPE-SETTING MACHINE.

Tais Machine, the invention of the brother of John Mitchel, the
Irish agitator, is described in The New York Lvening Mirror as
working with remarkable accuracy and rapidity, at Trow’s Printing
Office, in Queen Anne-street, New York. ‘¢ We have before us,” says
the Report, ‘‘a couple of pages of the *first proof’ of this machine-
work ; and it is remarkably free from errors. The machine is of a
triangular shape, somewhat resembling a grand pianoforte, only not
as large. It has a key-board corresponding to the letters of the
alphabet and the ¢ punctuation marks,’ as the keys of the piano repre-
sent the various notes in the scale of music ; the work is done by
playing upon the finger-board precisely as tunes are played upon the
pianoforte.

¢¢ This part of the performance is done by girls, who acquire the art
with great facility. The letters are supplied by long galleys, each filled
with a single letter, which require constant replenishing ; and every
touch upon the key sends the desired letter into a long line beneath the
machine, from which it is taken by a compositor, broken into lines to
suit the width of his page or column, and justified. The ¢distribution’
of the type is as ingeniously managed as the ‘composition.” Mr. Trow
informs us that one of these machines will do the work of five men,
The following additional details are from the New York Tribune:—

¢ Five give employment to ten large, and an equal number of small girls, with
a foreman to oversee, and one additional femule to supply the machines with type.
Two compositors alternately rehieve each other, first sctting and next yustifying a
quantity of matter, whu'c the smaller attendants busy themselves in distn uting
and arranging thetype for the muchines Three thousand ‘ems’ of long primer

hayo been set up per hour, or twenty-six thousand 1n u day of ten hours, Y one
gurl ; but much depends, of course, on the skill of the operator,”

MACHINE FOR MAKING BUTT HINGES,

Mz. CHARLES MILLER, of New York, in patenting a machine for
manufacturing hinges, claims a series of punches, which cut out two
blanks of proper shape, with a pair of bending rollers, for giving the
proper bend to form the joint : by this means, two pieces of metal, fed at
proper intervals, are cut, bent, and put in position ready to receive the
pin; so controlling the action of the punches, rollers, and cutters, that
they act nearly simultaneously during each intermission of the feed
movement, the rollers following the punches, and the cutters succeeding
to the rollers ; the arrangement of wire feeder and cutting apparatus,
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which the flames and gases from a furnace play. By these means the
fuel is ignited, and burns at the expense of the oxygen of the ore, and
metallic iron is left mixed with the foreign substances usually accom-
panying such minerals. This reduced ore then descends down a shoot
to a furnace suitably arranged, and is subjected to a temperature suffi-
cient to bring the iron to a pasty condition, when it is worked together
i:ll a puddling furnace, and drawn out in balls of the required size for

ilting.

MINERAL INDUSTRIES OF THE UNITED KINGDOM.

MR. RoserT Huxnt, F.R.S., Keeper of Mining Records, has read to the
Society of Artsa paper on this important inquiry. Tinfirst claimed the
author’s attention. It was obtained at a very early period in western
Cornwall, and the districts westward of Helston and those around St.
Austle were the localities from which the ancients most probably
derived their supplies. Tin mining, in the strict sense of the term,
was unknown before the time of the Romans, previous to which it was
obtained by washing the drift deposits of the valleys. The total quan-
tity of tin ore raised in Cornwall and Devon in 1853 was 8866 tons,
the average value of which was 68/. per ton, producing 65 per cent.,
or about 6000 tons of metallic or white tin ; we also imported about
2500 tons, and re-exported about 1000 tons of the foreign tin, and
rather more British. A process invented by Mr. Robert Asland has
lately been put in operation at the Drake Walls mine for the purifica~
tion of tin ore. It is essentially one for effecting the combination of
tungstic acid of the woolpaur with soda, by roasting and dissolving out
the tungstate of soda. A process introduced by Mr. J. A. Phillips
also promises many advantages.

Out of the tin produce another branch of ruineral industry, though
not a very large one, arose. This is the production of Arsenic, esti-
mated at 2000 tons annually. The chief market for this is, however,
now closed, the principal portion having been used in the preparation
of Russian leather. The importance of scientific knowledge to our
mining population is well exemplified by the fact, that hundreds of
tons of the grey sulphuret of copper have been thrown over the cliffs of
the western shores into the Atlantic Ocean, and hedges have been built
with copper ores of twice the value of the ordinary copper pyrites.
Indeed, for along period, tinmines were abandoned when the miner came
to the yellows—the yellow copper pyrites ; and only about one hundred
years back was attention drawn to the value of these ores. Now there
are about one hundred copper mines in Cornwall, the annual value of
the produce of which amounts to 1,200,000, The smelting is carried
on at Swansea, where the Cornish copper ore is combined with the rich
ore imported from Cuba, Chili, Peru, Spain, South Australia, &c.,
from which we import some 53,000 tons annually. In 1854, about
30,000 persons were employed in and about the Cornish mines. Of
these 65600 were women, and 5000 children. Nearly all the lead ores
raised in this country contain more or less silver,—the ores of Derby-
shire, and of the northern counties containing the least, while those of
Devon and Cornwall contain the most. Formerly it was not profitable
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by the processes adopted—the oxidation of lead—to separate the silver
when it existed in less proportions than fifteen ounces to the ton. By
the process of desilverisation introduced by Mr. H. L. Pattinson, F.R.8,,
it is now economical to separate the silver when no more than five
ounces existed in a ton of lead. A process has lately been introduced
in which zinc is employed in combination with the fused metal; by the
action of affinity the silver is thus readily separated. The manufac-
tures of carbonate or white lead, and of a new white lead, which is
an oxy-chloride of lead, were then noticed. Nearly the whole of our
supplies of zinc ores are derived from the Vielle Montagne, there being
but two or three zinc smelting establishments in Great Britain, and few
metallurgical processes are more crude than the operation of reducing
zinc to the metallic state. The author then alluded in succession to
manganese, antimony, nickel, and cobalt, our clays and salt, passing
thence to coal and iron.

* The raw material of our Mineral Industries may be estimated for
the past pear at about 34,000,000!. sterling. Experience has hitherto
done everything for those engaged, science but little. The vast specu-
lation so injurious to legitimate mining, the child of ignorance or fraund,
is the direct consequence of the want of that exact observation and
system of record which sooner or later will establish some constants
by which mining industry may be guided. Again, humanity demands
that no effort should be spared to lessen the frightful loss of life—
nearly one thousand men—annually sacrificed in our coal-mining ope-
rations.

NEW FORMULA FOR CAST-IRON BEAMS.

Mg. FAIRBAIRN, in his recent work on Cast and Wrought Ironm,
states that, for bridges, warehouses, &c., cast-iron beams should not be
loaded with more than one-fifth or one-sixth of the breaking weight.
The following simple formula will give the safe load in cwts.
equally distributed at one-fifth the breaking weight. It is derived
from Mr. Hodgkinson’s formula for the breaking weight in tons in the
middle :—

w=26ad

where W = brenlnu weight in tons.
a = area of Eotmm flange 1n inches.
d = depth of beam in inches.
! = length between supports in inches,
‘The new formula 18—
a
§=1 26ad

L
where 8 = safe load equally distributed in cwts.
a = area of hottom flange 1n inches,
d = depth of beam 1n mnches.
L = length betwcen supports in feet,

The beams are supposed to be of Mr. Hodgkmson s section of greatest
strength, the flanges being in the proportion of 6 to 1.—R. H. Skaife ;
Journal of the Society of Arts,

E2
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MANUFACTURE OF STERL.

Mgz. SaxDERsON has read to the Society of Arts a paper ‘‘On the
Manufacture of Steel,” which thus concludes :—

From the outline which I have given of the processes by which
various steels are manufactured, it will be seen that there are in each
great defects, want of uniformity, temper, or clearness of surface, un-
fitting them for many useful purposes. To obviate these defects, both
bar converted and also raw steel are melted, by which the metal is
freed from any deleterious matter which the iron might have con-
tained ; a uniform and homogeneous texture is obtained, whilst an
equality in temper or degree of hardness is secured ; besides which the
surface is capable of receiving a high, clear, and beautiful polish—
qualities which the other steels I have described do not possess. The
first stcel which may be called cast steel is the celebrated Wootz of
India ; it is produced by mixing rich iron ore with charcoal in small
cups or crucibles. These are placed in a furnace, and a high heat is
given by a blast. After a certain time this ore melts and receives a
dose of carbon from the leaves and charcoal charged with it. The
result is a small lump of metal with a radiated surface about the size
of a small apple cut in two ; it is very difficult to work ; nevertheless,
swords and other steel implements are manufactured from it in the
east ; it is not found in England as an article of commerce. The
melting of bar steel was first praétically carried out by Mr. Huntsman,
of Attercliffe, near Sheffield, whose son yet conducts its manufacture,
for which he enjoys a very high celebrity, by making use of the best
materials, and insisting upon the most careful manipulation of his steel
in every process. The manufacture of cast steel is in itself a very
simple process. Bar steel is broken into small pieces, which are put
into a crucible, and are melted in a furnace ubout 18 inches square
and 3 feet deep. The crucible is placed on a stand 3 inches
thick, which is placed on the grate bars of the furnace. Coke is used
as fuel, and an intense heat is obtained by having a chimney about
40 feet high. Although a very intense white heat is obtained, yet it
requires 34 hours to perfectly melt 301bs. of bar steel. When the
steel is completely fluid, the crucible is drawn from the furnace, and
the steel is poured into a cast-iron mould. The result is, an ingot of
steel, which is subsequently heated and hammered, or rolled, according
to the want of the manufacturers. Cast steel is not only made of many
degrees of hardness, but it is also made of different qualities ; a steel
maker has, therefore, to combine a very intimate knowledge of the
exact intrinsic quality of the iron he uses, or that produced by a mix-
ture of two or three kinds together ; he has to secure as complete and
as equal a degree of carbonization as possible, which can only be at-
tained by possessing a perfect practical and theoretical knowledge of
the process of converting; he has to know that the steel he uses is
equal in hardness, in which, without much practice, he may easily be
deceived ; he must give his own instruction for its being carefully
melted, and he must examine its fracture by breaking off the end of
each ingot, and exercise his judgment whether or not proper care has
been taken ; besides all this knowledge and care, a steel maker has to
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adapt the capabilities of his steel to the wants and requirements of the
consumer. There are a vast variety of defects in steel as usually ma-
nufactured ; but there are a far greater number of instances in which
steel is not adapted for the manufacture of the article for which it was
expressly made. Cast steel may be manufactured for planing, boring,
or turning tools; its defects may be, that the tools when made, crack
in the process of hardening ; or that the tool whilst exceedingly strong
in one part, will be found in another part utterly useless,

TEMPERING OF STEEL.

In the discussion on Mr. Sanderson’s paper, ¢‘ On the Manufacture of
Steel,” read to the Society of Arts, an inquiry was made as to the kind
of steel suitable for particular articles, and how its quality might be tested.
This gave rise to the remark that the Tempering of Steel depended on
the skill and experience of the workman. Mr. Harry Scrivenor, of

*Liverpool, has, however, obtained from a clever workman the following
memoranda on the subject :—

¢TI received your letter inquiring what steel was best for different
kinds of manufactures. I should say cast-steel, if it can be applied ;
double shear for hatchets, or any kind of edge tool that cannot be well
made of cast-steel. The temper to be as follows :—

¢1st. For boring cylinders, turning rolls, or any large cast-iron, lot it be as
hard as water will make it, minding not to heat it more than a cherry red.
Degrees Fahr,

2nd. Tools for turmng wrought-iron pale straw colour 430

3rd. Bmall tools for ditto, shade of darker yellow . . 450

4th, Tools for wood, a shude darker . . . . . . 470

6th. Tools for screw-taps, &c., still darker straw colour 490

6th. For hatchets, chapping-cinsels, brown yellow . . 500

7th. For small rimers, &c., yellow, shghtly tinged with 5

purple 20

8th. For shears, light purple . . . . . . . . . 530

9th. For springs, swords, &c , darkpurple . . . . 550

10th. For fine saws, daggers, &c., dark blue . ., . . 670

11th., For hand and pit-saws, &c., paleblue , ., . . 590
¢¢ The temper greatly depends on the quantity of carbon that is in the
steel—this the practical man soon finds out, and he tempers or draws

down the tool accordingly.”

BRONZE CASTING FOR THE COLOSSAL WASHINGTON MONUMENT.

THR casiing at Munich of the horse for the above monument is one
of the great feats of modern foundry, as fifteen tons of bronze had to be
melted and kept in a state of fluidity. For several days and nights
previously, a large body of fire was working at the huge masses, which
required to be stirred at times, to which they answered in a grumbling
tone. Still, when the bronze was entirely liquified, an ultimate essay
was made in & small trial cast, and for heightening the colour some
more copper was even then added. Successively, all the chambers
through which the metal had to flow in the form were cleared of the
coal with which they had been kept warm, and the master ultimately
examined all the air spiracles and the issues of the metal ; then the
props of the different tubes were set, and every man had his duty
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and place assigned to him. Finally, the master, amidst the intense
expectation of the many art-amateurs present, pronounced the words,
¢ In the fiame of God ;” and then three mighty strokes opened the
fiery gulf, out of which the glowing metal flew in a circuit to the large
form. The sight was mognificent; and in the little sea of fire stood
the master, and gave his commands about the successive opening of the
props. Hot vapour poured forth from the air spiracles ; in the con-
ducts the metal boiled in waves; still, no decision yet, as the influx of
the bronze in the very veins of the fizure could be but slow. At once
flaming showers jumped out of the air-conducts, and the master pro-
claimed the cast to have succeeded. A loud cheer followed, when the
master approached Mr. Crawford, the artist of the Washington monu-
ment, to congratulate him on this success. Another cheer was given
to M. de Miller, the chief of the Royal Foundry of Munich, who had
personally conducted the work.— Bu:lder, No. 665. .

CAST-STEEL BELLS.

Tue Shefield Independent records that the firm of Naylor, Vickers,
and Co., Millsands, have introduced into Shefficld a new trade, in the
making of Cast-Steel Bells. These bells are extensively used in Ger-
many ; and steel has these advantages over bell-metal, that the bells
may be made thirty per cent. lighter, are only about half the price, and
are very much stronger. We often hear of wuch hesitation about
ringing the bells of old churches, for fear of danger to the tower. If
the bells could be replaced by others of only two-thirds their weight, it
would probably obviate the difficulty. In casting a steel bell weighing
25 ewt., it required fifty-six pots of steel, and the whole were poured
with rapidity and order in five or six minutes. The casting is said to
have been successful, producing a sound bell uf great size and power,
aud of good tone.

. NEW IRON SHOT-TOWER.

A Towkr formed of cast-iron, for the manufacture of shot, has been
erected in New York, by Mr. J. M‘Cullough, a shot manufacturer;
the designer and builder being Mr. James Bogardus, who is called the
first projector of iron houses. The foundation of the tower is of solid
masonry, 44 feet thick, on a basis 18 feet below the surface of the
ground, and 25 feet dinmeter: on this is bolted the first portion of the
iron structure, through twenty holes, 18 inches apart, by wrought-iron
bars 2 inches diameter, to which the lower tier of cast-iron pillars is
keyed. This tier of cast-iron columns supports the entire superstruc-
ture; they are said to be of sufficient strength to sustain a weight
of 28,000 tons. Upon the tops of the first tier of these columns
rests a cornice, made in ten sections, each pair meeting over the centre
ofa column. Upon the lines of junction stand the next tier of columns,
then another cornice, ded by more columns, all made to break
joint, and firmly bolted together. These are carried up to the height
of 174 feet above the ground. The tower tapers from 25 feet outside
diameter to 15} feet, the inner compartment being 2 feet less. The
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metal employed in the construction is something under 100 tons, less
than 170th part of what the first tier of columns would sustain. Mr.
M*‘Cullough estimates that this tower is capable of making 5000 tons
of shot per annum.— Builder, No, 671.

SINGULAR PROPERTY OF WIRE.

THE partner of a large manufacturing firm for telegraph cables
states, that on receiving new Wire from the wire-drawers, it was often
found so brittle that they could not work it. On observing this, they
threw it aside for some months, by the end of which its brittleness
disappeared, and it was found to be tough and good.—Herapatk.

PRESERVATION OF TIMBER.

Mr. A. E. PascHAL LE GRos, of Paris, and Castle-street, London,
Las patented ‘‘a new mode of effectually Preserving Timber and all
kinds of wood” by means of a cheap chemical compound, which does not
destroy the fibrous structure of wood, or otherwise injure it. For this
purpose there is employed a solution of muriate or hydrochlorate of
manganese, resulting from the manufacture of chlorides of lime and of
the bleaching liquid called lye, or water of gavelle, or chloride of
potash, which residue is at present treated by manufacturers as waste.
This salt containing a great portion of acid, it is neutralized by the ad-
mixture of chalk (carbonate of lime) or of oxide of aluminum. The
salt when thus reduced to a neutral state, gauges by the acrometer,
used for concentrated acids, from 30 degrees to 35 degrees ; and may,
therefore, be easily carried to the place where it is to be applied as a
solution, containing three parts weight water to one of acid. The acid
in the residue may also be neutralized, and the ferruginous matter in it
precipitated by mcans of oxide of zinc. There is thus obtained a double
salt of manganese and of zine, which is said to have the same or supe-
rior preserving qualities, as the double salt of manganese and of lime
produced, as above described. This double salt of manganese and of
zine may be very efhciently applied to absorbing the efluvium of putrid
or putrescent matter. For preserving wood the solution obtained in
either of the two ways described is poured into a trough, and the im-
mersion of the logs, or pieces of wood, is effected by placing them
vertically in the trough, in such manner that they are steeped in the
liquid to about three quarters of their length. The wood is thus sub-
jected to the action of the solution, during a length of time varying
from twelve to forty-eight hours. The solution rises in the fibres of
the wood, and impregnates them by the capillary force alone, without
requiring any mechanical action, whilst a horizontal immersion under
the same circumstances has been found to produce no satisfactory
effect.  The timber which has been thus prepared is said to acquire
new properties,—to become incombustible : neither has change of
temperature any influence upon it. ‘‘It is hardened, and the preservation
is more lasting than that effected by metallic sulphates, which weaken
the ligneous fibre, and impart to wood brittleness, and a tendency to
crack and warp under the action of heat.” The patentee further ree
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marks, that it will be easy, and in some cases convenient, to combine
the good effects of creosote with those of either of the two solutions
obtained as above described. For this purpose he dissolves in concen-
trated sulphuric acid a variable quantity of some tarry or resinous oil;
he then dilutes this solution with water, and mixes a suitable quantity
of it with the solution of muriate of manganese when required.

VENTILATION BY FAKS.

A pATENT has been granted to Lieut. Cook, R.N., F.R.8., Professor
of Fortifications at Addiscombe, *‘ for improvements in the method of
‘Working Gigantic Fans, called punkas, for agitating the air in hospitals,
barracks, churches, and other large buildings in tropical climates, and
in the height of summer in more northern latitudes.” These punkas
may be worked by manual labour, or by horse, bullock, or steam power.
The machine is so arranged, that one man can work sixteen punkas
with comparative ease. This is the number usually required for fan-
ning thé occupants of thirty-two beds, arranged in pairs, in an Indian
hospital. The action of any single punka may be arrested without
affecting the onward motion of the others, and set to work again at the
will of the patient. For private beds, ¢‘revolving fans” are used,
within mosquito curtains : these fans, by a simple and noiseless mecha-
nism, are made to fan the occupant for two, four, six, or eight hours,
according to the temperature of the room, and the consequent speed
required. —Builder, No. 659.

LIGHTING AND HEATING.

MR. JorN LoNgBoTTONM, Of Leeds, has patented some improvements
in combining atmospheric air with hydro-carbons for the purpose of pro-
ducing Light and Heat. The invention consists in causing the
atmospheric air, which is to be combined with hydro-carbons for the
purpose of light and heat, to be passed in contact with pumice-stone,
or other porous substance, saturated with caustic potash ; and then
to be passed in contact with pumice-stone, or other porous substance,
saturated with sulphuric acid, in order to free the air from water.
The dry and pure air is then passed in contact with the hydro-
carbon to be used, which, combining with the air, produces a com-
pound suitable to be used in place of gas. The air is propelled
through the process by bellows or blowing apparatus ; and is caused to
pass into, and in contact with, the hydro-carbon employed in a divided
or thin stream by means of cups and floats ; the combined matters then
passinto a gasometer, from which they are supplied for use in like manner
as gas. By passing atmospheric air through a bath of pumice-stone, or
any other suitable porous substance saturated with caustic potash, for
the purpose of absorbing the carbonic acid gas contained in the air, and
then through a bath of pumice-stone, or any other suitable porous sub-
stance saturated with sulphuric acid, for the purpose of absorbing any
watery particles or aqueous vapours, and thus thoroughly desiccating
or drying the air, and fitting it for the absorption of the vapours of hy-
dro-carbons, it is said to be rendered highly luminiferous, and well
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suited for all the purposes of which illuminating gas is susceptible.—
Journal of the Society of Arts, No. 150.

THE TORBANEHILL MINERAL.

TrE Quesn’s palace, says the Border Advertiser, has been for some
time lighted by means of this valuable substance, gas from the Torbane-
hill Mineral being destitute of sulphur. In 1854, 10,000 tons of the
mineral were sent to London alone. Not long ago the French Govern-
ment published a Report regarding this substance, which had previously
lighted up the whole of the Hotel des Invalides. This Torbanehill
mineral, adds our authority, is the means now resorted to for illumi-
nating many foreign capitals, and it is sent to the most distant part of
the globe. A ship loaded with blocks of this mineral conveys an enor-
mous quantity of a peculiar oil, the source of the illuminating power, in
the smallest possible bulk ; 75 per cent. or three-fourths of the sub-
stance being latent oil, and the rest pure clay.

NEW REFLECTOR FOR LIGHTS.
A nEw Reflector for Lights has been exhibited at the Institution of
Civil Engineers. It was composed of silvered porcelain, and appeared
to possess a very brilliant polish, which was stated to he indestructible.
Hitherto reflectors of small sizes only had been produced, but by means
now adopted it was expected that they could be made as large as 21 inches
in diameter over the mouth. If this manufacture was brought to the
perfection that was anticipated, great economy would result, as the
silvered copper reflectors, at present used, were very expensive origi-
nally, were liable to oxidation, and were frequently injured by the care
of the attendants, in rubbing them to keep the reflecting surfaces bright.
The new porcelain reflector had been transmitted by the Honourable
Major Fitzmaurice to Captain Washington, R.N., by whom it was in-
troduced to the notice of the meeting.

MR. BABBAGE'S OCCULTING LIGHTS.

Mr. BABBAGE suggests the application of this system to military
operations conducted 1n the night. He says :—

The failure of the Sebastopol assault on the 18th of June has been
ascribed to the mistake of a signal made by the general commmanding
one of the attacks—the fuse of a shell was mistaken for a rocket, the
signal previously agreed upon. One of the most extraordinary features
of the present war is the singular neglect by the allies of those aids
which a highly advanced state of mechanical science places at their
disposal.

The Russians, on the contrary, have for years examined and sys-
tematically treasured up every invention which could contribute to their
SuCCess.

It requires no profound military skill to perceive that, under the
peculiar features of the localities around Sebastopol, where combined
attacks are directed by two commanders-in-chief, it is important that
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they should possess, if possible, means of instant communication with
each other. It is still more important that each commander should
have instant means of conveying orders to the leaders of each of his
several attacks. Had this been the case, the mistake of a signal would
have produced but little inconvenience, because it might, as soon as
perceived, have been rectified. The commanders-in-chief might com-
municate with each other by a portable electric telegraph ; but this
instrument could not be used by the advancing troops. A more effective
instrument would be some simple telegraph, fixed at the two stations
chosen by commanders-in-chief.

During a night attack a very simple form of telegraph might be used,
which has already been proposed for enabling ships to communicate
with lighthouses or other vessels ; it is called the ‘‘occulting telegraph.”
Its principle is equally valuable for enabling the seamen to read the
number of anygiven lighthouse as soon as it appears above the horizon, or
forcommunicating his own necessity for assistance or the news he brings.

The best lighthouses consist of one argand lamp, surrounded by
glasses, which concentrate the greater part of the light in a direction
parallel to the surface of the sea. Now, it is well known that if an
opaque cylinder is lowered over the glass of an argand burner the light
will be entirely hidden. If the shade be lowered, and then quickly
raised, the light will suffer a temporary extinction, which is called an
¢ occultation ; at whatever distance the lamp can be seen this occulta-
tion will be perceived. It has been found by experiment that if these
occultations succeed each other at about the distance of one second,
they can not only be seen, but be easily counted. Here, then, is
a ready means of expressing small numbers. To express large num-
bers, as, for example, 374, it is only necessary to make three successive
occultations, and allow a pause of five seconds ; make seven successive
occultations, and allow a pausc of five seconds ; make four successive
occultations, and allow a pause of twelve seconds. After this the series
may be repeated.

Thus the number 374 can be communicated to all within sight of the
lamp in little more than half a minute. One great advantage of this
system of signals is, that the number can he repeated by mechanism
until it is acknowledged to have been observed. In the case of a light-
house, the same number must be repeated from sunset to sunrise.
Another advantage is, that this kind of telegraph is adapted to all exist-
ing numerical codes of signals. During the day the light of the sun
itself might be used for an occulting telegraph. The distance at whichk
sunlight could be employed might, under favourable circumstances,
extend to about 100 miles.

In 1851 an occulting light was publicly exhibited in London. The
plan was at that time communicated to the Trinity House.

Occulting lights were subsequently approved by the Light-house
Board of the United States, and Congress appropriated 5000 dollars to
make experiments upon them.

I have also evidence that the occulting system of lights was known
at St. Petersburg in 1853, and I infer that it has been practically
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applied at Sebastopol from the following extract from the letter
of the T'imes’ correspondent at Balaklava — (Z'imes, July 11) :—

¢ A long train of provisions came into Sebastopol to-day, and the
mirror telegraph, which works by flashes from a mound over the
Belbeck, was exceedingly busy all the forenoon.”

This can scarcely apply to any other than an occulting telegraph.—
Mechanics' Magazine, No. 1667,

NEW HEATING APPARATUS, BY MEANS OF FLUIDS.

GENERAT H. DEMBINSKI, of Paris, has patented in this country, as
well as in France and Belgium, new arrangements for Heating rooms,
large buildings, and hothouses, and for Cooking and other purposes.
The general principle is such an arrangement of fluted or plain tubes,
with tufts of wire passing through them, to be heated in any convenient
manner, as, while hot, can have water continually to flow over or
through them. This heated surface being extensive, in proportion to
the water to be heated, keeps the latter in a constant state of ebullition ;
and by passing it in that state through other pipes, so as to re-circulate
over the heated surface, great economy of fuel is estimated to be the
result. Ornamental vases, pillars, plinths, and other architectural and
fanciful designs, may be made the heating medium in halls, staircases,
single apartments, &c. One peculiar arrangement is adapted to camp
purposes, combining a heating apparatus with a large caldron for
cooking the mess for the troops.

SMOKELESS FURNACE.

IN a steam-boiler furnace in action, on a twenty-five horse-power
boiler, at granaries and flour-mills at Winchester Wharf, Southwark,
every alternate bar is so counected with a cross-piece at each
end as to form one entire moveable frame, which is connected
by gearing with the motive-power. The motion given to it is angular.
What are termed the stationary bars are not fixed as usual, but hung
80 as to balance the vibrating frame with the load of fuel which it
has to move. The fuel is fed through a hopper and regulating incline
plane, and the whole is self-acting, requiring, it is said, but little
attention from the stoker. The saving of fuel is estimated at about
ten per cent.—Builder, No. 642. .

SMOKE CONSUMPTION.

A LECTURE has been delivered at Sheffield, by Mr. Cashin, C.E., ‘“ On
Heat in relation to the combustion of fuel, and the perfect combustion
of Smoke.” The schemes introduced for the consumption of smoke under
a system of rapid combustion were classed by the lecturer under three
heads :—1. Those which cause the smoke from the fresh coal to pass
through or over the more perfectly-ignited fuel. 2. Those which pro-
vide for the admission of a supply of air to the gases. 3. Those which
have a jet of steam thrown into the furnace or chimney. A number of
the smoke preventing contrivances helonging to each of these classes
were described, and their several advantages and defects pointed out. In
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reference to a plan by Mr. Ashberry, of Sheffield, he stated that, pos-
terior to the bridge, Mr. Ashberry introduces a combustion chamber the
full width of the space between the boiler seating. The second bridge
or wall of this chamber is built close up to the boiler, within an aper-
ture in the centre, reaching to within about nine inches of the boiler.
Through this aperture the flame and gasesfrom the fire must pass. In
passing over the first bridge the gases are checked in the centre and
directed towards the sides of the furnace, soas to cause them to impinge
against the part of the second bridge farthest from the aperture. In
rushing to and through this aperture the flame and gases are com-
mingled and the gases thoroughly mixed, and if sufficient uncombined
oxygen be present they necessarily inflame. Mr. Ashberry’s plan, the
lecturer added, had this advantage—that a constant supply of air is
admitted through slots in the furnace-door.— Builder, No. 640.

NEW WATER-WORKS AT HAMPTON.

By an Act passed in 1852, the Metropolitan Water Companies are
compelled to make stated changes in the service and mode of supply
within a certain limited period. The West Middlesex, the Grand
Junction, and the Southwark and Vauxhall, have their new works con-
tiguous to each other, on the north bank of the Thames, immediately
above the village of Hampton, 22 miles above Vauxhall-bridge. From
this point the water is brought by the Companies to their several works
for deposit, filtration, and distribution by three great mains—two of
36 inches and one of 33 inches diameter. These mains are together
capable of bringing 60,000,000 gallons in the twenty-four hours. The
Tllustrated London News gives a view of the works, and these particu-
lars :—*¢ As far as the village of Twickenham the mains lie side by side ;
there the Grand Junction main diverges through Isleworth and Brent-
ford to the works of that company near Kew-bridege. The two other
mains, after being taken under the bed of the Thames at Richmond,
separate at Shcen. The West Middlesex main goes through Mortlake
to their reservoirs of deposit and filtration at Barn Elms, on the Surrey
bank, opposite to, and connected by a main under the Thames with,
their works at Hammersmith. The Southwark and Vauxhall main
continues through Putney and Wandsworth to the site of that company’s
works in the new park at Battersca. The length of the mains respec-
tively is as follows :—The Southwark and Vauxhall, 13} miles, or
23,000 yards; the West Middlesex, 8} miles, or 15,000 yards ; the
Grand Junction, 74 miles, or 13,500 yards. The aggregate area of the
sites of the works of the three companies, at Kew-bridge, Hummersmith,
and Barn Elms, and Battersca, is 120 acres. The reservoirs and filter-
beds at the works of all the companies are completed. The engine and
boiler houses at Hampton are roofed in, and ready to receive the machi-
nery, & considerable portion of which is on the ground, and now fixing.
The length of mains laid on is as fullows :—The Southwark and Vauxhall
Company, 12,500 yards ; the West Middlcsex Company, 14,500 yards ;
the Grand Junction Company, 7,500 yards. In this statement of the
wains laid is comprehended the portion of the two 86-inch mains laid
under the bed of the Thames at Richmond.” The daily delivery of
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water to London during the last few months, according to our authority,
has fallen little short of 100,000,000 gallons.

THE NEW RIVER WATER.

A ¢“ Reporr to Mr. W. C. Mylne, on the quality of the New River
Company’s Water,” by Mr. T. Spencer, F.C.8., in reference to an
analysis by Dr. R. D. Thomson, alluded to in a recent report of the
General Board of Health on the epidemic cholera of 1854, has just
been printed. Mr. Mylne is the engineer of the New River Company,
on whose behalf Mr. Spencer was employed to make new analyses, with
the view of subverting those of Dr. Thomson, which alleged, inferred,
or insinuated, the existence of two different qualities of water supplied
by the New River Company, the one considerably more impure than the
other, and probably promotive of cholera in the district (Soho)to which
i¢ was supplied. This the Company appears to deny, and Mr. Spencer’s
‘analyses to contradict ; his conclusions being to the effect that the New
River water is much the same as respects purity that it was in 1851,
when examined by Professor Graham and other chemists. As Dr.
Thomson, however, did not give that categorical information as to his
analyses which Mr. Spencer demanded, but referred him to a second
Report not then published, the latter has been unable to identify the
precise source of the objectional water, as to which he considers that
there must be some mistake, either in the analyses or in the fact or
supposition of its being the New River water.—Builder, No. 657.

NEW FILTER.

Mgr. CneaviN, of Donington, near Spalding, Lincolnshire, has in-
vented a Yilter, with which he has proved before the City of London
Commissioners that muddy, and even stinking water may be instanta-
neously made sweet, varying from 200 to 10,000 gallons daily. It is
so simple in its construction that, if properly attended to, it will not
get out of order for twenty years; whereas all others soon became uge-
less by being choked up—to remove which difficulty, Mr. Cheavin’s
filter has a cylinder and blow-pipe attached to it. In the above trial,
Mr. Cheavin produced a bucketful of water which, but half an hour
before, had been taken from the Thames at Southwark-bridge. It was
very filthy, and of a deep green colour, stinking exceedingly. To the
evident surprise of the majority of the Commissioners present, the
water, ponred in at the top, instead of issuing in dribllets from the tap,
as in the case of the ordinary filters, poured forth in an uninterrupted
flow, perfectly pure and bright, until the filter was emptied.

SBEWAGE OF LONDON.

Mz. J. B. Lawzs has read to the Society of Arts a paper on this
subject, in which he first proceeded to point out what constitutes value
in a manure, and next directed attention to the composition of Sewage.
Considering that human excrements were the main items to be taken
into calculation, he estimated the amounts of carbon and nitrogen con-
sumed per day in the food of individuals of different classes, ages, and
sexes ; registered the amounts of carbon expired daily by the lungs ;
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and then quoted or calculated from various experimenters the amounts
of solid and liquid excrements and the valuable constituents contained
therein. Mr. Lawes calculated that the sewage of London, if entirely
freed from water, would amount to 51,286% tons, of which about one-
sixth was nitrogen, namely, 88593 tons, equal to 10,758} tons of am-
monia. This is, however, unfortunately distributed through such a
vast bulk of water, that the cost of its distribution would be enormous,
whilst it was questionable how far it would be beneficial for corn crops.
‘Various attempts have been made to solidify the sewage, but Mr. Lawes
thinks that with our present knowledge the manuiacture of a solid
sewage manure is quite impracticable. He therefore recommended that
a few thousand acres at no great distance from the Thames should be
devoted to grass, as the most suitable crop for the application of liquid
sewage, and this wonld return to the metropolis milk and cream, with
which the inhabitants are at present most inadequately supplied. The
discussion on this subject extended over two evenings, and was well
sustained. There was universal agreement as to the desirableness of
freeing the metropolis and the river Thames of the sewage, but great
diversity of opinion was exhibited as to whether the cost of the collect-
ing and distributing works would le realized ; whether, in fact, the
value of the article would repay the cxpenses incurred in pumping, &c.

APPLICATION OF LIQUID MANURE TO SUBSOILS AND ROOTS.

THE result of Mr. Wilking’s plan adopted on some waste land at
‘Wokingham, by way of experiment, for one year, has been published.
The liquid manure was applied through semi-cylindrical tiles laid convex
side up on a water-tight floor of brick, edged round with bricks 4}
inches high, and covered with soil to a depth of 18 inches, in which the
crops were planted in lines running coincidently with the tiles. The
same sorts of seeds were planted in duplicate on the same sort of soil,
but without either the tile or brick apparatus. To the former, liquid
manure was applied about twice a week ; to the latter, none was given.
The results were quite extraordinary, especially with mangel-wurzel
and carrots. The mangel-wurzel was produced, with manure, at the
rate of about sixty-nine tons per acre, the average weight of the roots
being twelve pounds each, whereas on the unprepared piece it was four
pounds, and on a piece of ground prepared with a top dressing of liquid
manure, six pounds. Italian rye-grass was cut five times on the pre-
pared bed to one cut on the other ; the fifth of the former being exceed-
ingly tender and juicy, while the one of the latter was tough and dry.
Potatoes were doubled in weight Ly the manure. Hemp and flax grew
luxuriantly by its aid. In three months the hemp was six feet long,
and a second crop was then planted, which grew to the same length.
Mr. Wilkins says, that even three crops, and for cattle, seven crops,
annually, of the necessaries of life, might thus be produced. The cost
of construction, however, is considerable. With bricks for floors. he
estimates it at 100/, an acre, but with gas tar and sand, at 50
There are other difficulties in the way of the application of this method
on the large scale, but we think we can see how, by aid of steam-power
and a circulating system of valved and perforated manure pipes, such
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difficulties might be overcome, so far as inequalities of ground are con-
cerned ; whether to great profit remains as a further question,—
Builder, No. 626.

SUGAR MANUFAOTURE—CONCRETE CANE-JUICE,

Mr. W. A. ArcHBALD, a practical planter, with the view of preventing
the waste incurred by the present system of making cane-sugar, which
exceeds one-half of the juice obtained from any given quantity of canes,
has discovered a plan of importing the crops in the state of con-
centrated juice, or converting them into a new saccharine material,
called Concrete Cane-juice. Some difference of opinion having arisen as
to the practicability of making concrete from cane-juice, three im-
portant experiments have been made on canes imported from Demerara.

The result of the first experiment is declared to have been highly
satisfactory. The concrete was made with the greatest facility, being of
@ handsome yellow colour, and became hard in less than half an hour.
For the second experiment the canes were cut into lengths, split with
a knife, and ground. They were by this time so decomposed, as to
have become red, and emitted a strong odour, like that of decayed
pine-apples. A sufficient quantity of juice was procured, by pressing
the canes in a handmill. It was too nauseous to be drunk, owing to
the fermentation that had taken place, and was of a dirty greyish
white colour. The *“ Archbald ingredients” were added successively,
and mixed up with it, which first changed the colour to a light straw,
and then made it perfectly white and limpid, like filtered water. The
whole process of subsidence did not occupy half an hour. The juice
was now of an agreeable taste, and a guantity was poured into an
iorn fish-kettle, and allowed to boil. This it did, with the greatest
rapidity, without throwing up any scum whatever, and the evaporating
process was continued until the thermometer indicated that the juice
had attained the proper degree. It wasthen turned into convenient
vessels and set to cool; but the article is not so good as that made
on the former occasions, owing to the very bad condition of the
canes.

These Experiments have established conclusively the following
points :—

1. That the ¢ Archbald ingredients’ plish a perfect defecation, and that
the formation of scum during the process of boiling cane-juice to the sugar-pomt
is avorded. By this the waste of jmice for sugar-making process—estimated by
the late Dr. Bhier, of Demerara, as not less than 20 per cent. on any given quan-
ity m the clanfler—is entarely obviated, and the labour of the men employed in
skimming under the ordinary process 18 economized.

2. That the portion of juice which 18 usually converted into molasses—varying
from 40 to 55 per cent. on the quantity of sugar made 1n the ordinary way—s
sohdified, that 1s, converted into concrete. Hence, the waste on the ‘estate, in
various ways, before shipment, and that which occurs, during the transit across
sea, and subsequently 1n the docks, amounting in the two lutter cases to not less
than 17 per cent., can be prevented.

8. That the whole of the juice daily obtained from any given quantity of canes
may be made ready for slng:\ent, 1 the state of conorete, within twenty-four
hours after the latter have een cut—an advantage which the plmter and the
merchant will readily appreciate, for by the ordinary process it takes from a
month to six weeks to make only about half of such quantity ready for shipment
a8 sugar.,
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4. That cane-juice may be perfectly defecated and te made without new
machinery, the process being quite simple,

These Experiments have also shown that, by the use of the ¢‘ Arch-
bald ingredients,” cane-juice, though in a high state of fermentation,
may be perfectly purified and rendered fit for conversion into sugar
or into concrete. II‘he canes in the present instance had been cut nearly
two months, had been exposed to the heat of a ship’s hold, and sub-
sequently, in this country, to the deterio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>