


























A LIST
POPULAR WORKS

PUBLISHED BY

- LOCKWOOD ¢& CO.

7 STATIONERS-HALL COURT, LONDON, E.C.
—r P ta—

The Boy’s Own Book: A Complete Encyclopzdia of all
the Diversions, Athletic, Scientiflc, and Recreative, of Boyhood and
Youth, With many hundred Woodcuts, and Ten Vignette Titles,
beautifully printedin Gold. New Edition, greatly enlarged and im-
proved, price 8s. 6d. handsomely bound in cloth.

‘N.B.—~This is the original and genuine * Boy’s Own Book,’ mrmerlr published by
Mr. Bogue, and more recently by Messrs. Kent and Co. Care should be taken, in
ordering the above, to give the name of either the former or present publ
otherwise some inferior k, with & nearly similar title, may be supplied.

The Little Boy’s Own Book of Sports and Pastimes.
g:i%l‘nl n;mir gravings, Abridged from the above. 16mo. price

Merry Tales for Little Folk, Illustrated with more
than 200 Pictures, Bdited by MADAME DE CHATEBLAIN. 16mo.
8s.6d. cloth elegant. Contents :—Tho House that Jack Built—Little
Bo-Peep—The Old Woman and Her Eﬁfs— Oid Mother Goose—The
Death and Burial of Cock Robin—Old Mother Hubbard—Henny
Penny—The Three Bears—The Ugl&Little Duck—The White Cat
~The Charmed Fawn—The Eleven Wild Swans—The Blue Bird —
Little Maia—Jack the Giant Killer—Jack and the Bean Stalk—Sir
Guy of Warwick—Tom Hickathrift, the Conqueryr—Bold Robin
Hood—Tom Thumb—Puss in Boots—Little (}Led Riding-Hood—
Little Dame Crump—Little Googli'.l‘wob‘hocs—'l‘he Sleeping Beauty
in the Wood—The Fair One with Golden Locks—Beauty and the
Beast—Cinderella ; or, the Little Glass Slipper—Princess tta—
The Elves of the Fairy Forest—The Elfin Plough—The Nine Moun-
tains—Johnny and Lisbeth—The Little Fisher-Boy—Hans in Luck
—The Giant and the Brave Little Tailor—Peter the Goatherd—Red
Jacket ; or, the Nose Tree—The Three Golden Hairs—The Jew in
the Bramble Bush,

- Victorian Enigmas; being a Series of Enigmatical
Acrostics on Historical, Biographical, Geographical, and Miscel-
laneous Subjects; combining Amusement with Exercise in the
Attainment of Knuwledge. moted and encou Yy Ro;
Example. By CHARLOTTE ELiza CAPEL. Royal 16mo. cloth,
elegantly printed, price 2s. 6d.

Q@™ The idea for this entirely original style of Enigmas is taken from one sald to

{n.uve been written by Her Majesty for the l{oyll children, which, with its Solution,

ven.

FIA capital game, and one of the very best of those dable mental
which test knovledge and stimulate ma:i. To the Queen's loyal subjects
comes, moreover, additionally recommen by the hint in the titie-page and the
statement in the prefuce, that it is a game practised by Her Majesty and the Royal
children, if indeed it were not invented by the Queen herself.'—OriT10.

¢ A good book for family circles in thelong and dreary winter cva;lrl:r.lnummh
a4 it will enable the young to pass them away both plessantly and ol ,t;b!!‘y.'
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JOHN TIMBS’S POPULAR WORKS.

over dea children,

pereon,” and a preficient lecturer.'—ATHER AUM.

'l'hing'l Not Generally Known. By Jonx Truss,
T.8.A, Editorof‘ The Year Book of Facts,’ &, In Six Volumes,
fep. cloth, 13s.; or, the 8ix Volumes bound in Three, oloth gilt, or
half-bound, 18s.; cloth, gilt edges, 16s, 6d. Contents:—General In-
formation, 2 Vols —Curiosities of Science, 2_Vols.—Curiosities of
History, 1 Vol.—Popular Errors Explained, 1 Vol.

*,* The Volumes sold separately, as follows :—

Things Not Generally Known Familiarly Explained.
(General Information). £ Vols. 2s. 6d. each, or in 1 Vol. 5s. cloth.

¢ A remarkably l!lul‘l'; and instructive little book; & book as full of information |

a3 & pomegranate is full of seed.'—Puxon.
« A very amusing miscellany.'—GENTLEMAR'S MAGAZINE.
¢ And as instructive as it is amusing.'—NoTxs Axp Quenrizs.

Curiosities of Science, Past and Present. 2 Vols.
23, 6d. each, or in 1 Vol. &s. cloth.
¢ 4 Curiosities of Sclence' contains as much Information as could otherwise be
gleaned from reading elaborate treatises on physical phenomena, acoustics, opties,
astronomy, rology. and pal logy, logy, ical hy, mag-
netism, the electric telegraph, &c."~MINING JOURNAL.

Curiosities of History. Fecp. 2s. 6d. cloth; or, with
¢ Popular Errors,’ In 1 Vol 5s. cloth.

¢ We can_conceive no more amusing book for the drawing-room, or one more
useful for the school-room.'—ART JouRNAL.

Popular Errors Explained and Illustrated. Fep.
28, 8d. cloth; or, with ¢ Curiosities of History,” in 1 Vol. 5s. cloth.
¢ We know of few hetter books for young p itis i ive, entertaini;
and relisble.—BUILDER.
* A work which ninety-nine persons out of every hundred wonld take up when-

ever it came in their way, and would always learn something from.’
. ExGLIsY CHURCHMAN.

Knowledge for the Time: a Manual of Reading,

Reference, and Corversation .on Subjects of Living Interest.
Contents :—Historico-Political Information—Progress of Civiliza-
tion—Dignities and Distinctions—Changes in Laws—Measure and |
Value—Progress of 8 Life and Health—Religious Thought.
Illustrated trora the best and latest Authorities. By JoEN TiMBs,
F.8.A. Small 8vo. with Frontispiece, 5s. cloth.
¢It is impossible to wpen the volume without coming upon some matter of
interest upon which light is thrown.'—Moznix0 PosT.
¢ We welcome this attempt to preserve the bright bits and the hidden treasures
of contemporary history. It is with keen pleasure we bear in mind that this
learned ‘s eye our J lism and the daily utterance of scholars,
determined that no truth shall be lost.’—~Lroyp's Nsws,

Stories of Inventors and Discoverers in Science and
Useful Arts. By JomN TimBs, F.8.A. Second Edition. With
numerous Illustrations. Feap. 5s. cloth,

¢ Another § ing and well-coll book, ranging from Archimedes and
Boger Bacon to the Stephensons,'—ATHENZUM. )

¢ These stories by Mr. Timbe are as marvellous as the Arabian Nights' Entertain-
‘ments, and are wrought into s volume of great interest and worth,'~—ATLAS.

¢ Any one who reads and remembers Mr, M'nuxbpniiemmm '
good companion & “well-read
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JOHN TIMES'S POPULAR WORKS-—continued,

Walks and Talks About London. By Joms Tiuss,
F.8.A,, Author of ‘ Curiosities of London,” * Things not Generally
Known,” &c. Contents :—About Old Lyons Inn—Last Days of
Downing Street—Walks and Talks in Vauxhall Gardens—Last of
the Old Bridewell~The Fair of May Fair—From Hicks’s Hall to

ampden House— Talk about the Temple—Recollections of. Bir
Richard Phillips—Curiositics of Fishmongers’ Hall—A Morning
in Sir John Soane’s :Muscum—A Site of SBpeculation—Changes in
Covent Garden—Last of the Fleet Prison—Korty Years in Fleet
Strect—Changes at Charing Cross Railway London—Blackfriars
Bridge—Raising of Holborn Valley—An Old Tavern in 8t. Janes’s.
‘With Frontispiece, post 8vo. cloth gilt, 8s 6d.

‘The London of the last generation is, fay by day, being rent away from the sight
of the present, and it is \\-eiﬁhn Mr. Timbe is Im-.l{ned to walk and talk about it
ere it vanishes altogether, and leaves the next generation at s loss 1o understand
the past history of the metropolis so far as it has a local colouring, as so very much
of it has. Much of this has now gune for ever, but vur author has watched the de-
structive course of the “improver,” and thanks to his industry, many & memory
that we would not willingly let die, is consigned to the keeping of the printed page,
which in this instance, as in so many others. will doubtless prove a more lasting re-
cord than brass or marble.'— GENTLKMAN'S MAGAZIXKE.

Things to be Remembered in Daily Life. With
Personal Exﬁﬁences and Recollections. By Jonx Timss. F.8.A.,
Author of * Things not Generally Enown,” &c. &c. With Frontis-
piece. Fep. 8s. 6d. cloth.

¢ While Mr. Timbs claims for this volume the merit of being more reflective
than its predecessors, those who read it will add to that merit—that it is equally
instructive,"—NoTEs8 ARD QUKRIES.

¢ No portion of this book is without value, and several biographical sketches
which it contains are of great interest. . . . . * Things to be Remembered in Daily

Life" is & valuabl d ble book, and rep ts great and con-

siderable and arduous labour.'—MuRN1NG PosT.

¢ Mr. Timbs's personal experiences and recollections are peculfarly valuable, as
embodsing the observations ofan scute, intelligent, and cultivated mind. “ Things
to be Remembered* carries with it an air of vitality which augurs well for per-

petuation.’—OBSKRVER.

School-days of Eminent Men. Containing Sketches
of the Progress of Education.in England, from the Reign of King
Alfred to that of Queen Victoria; and School and College Lives of
the most celebrated British Authors, Poets, gnd Philosophers;
Inventors and Discoverers ; Divines, Heroes, Statesmen, and i8-
lators. By JonN Tiuss, F.8.A. Second Edition, entirely revised
and partiy re-written. With a Froutispicce by John Gilbert,
18 Views of Public 8chools, and 20 Portraits by Harvey. Fcap. 6s.
handsomely bound in cloth.

?‘ Extensively used, and specially adapted for a Prize-Book at Schools.

“‘I'he idea is a h-ppy one, and its execution cqually so. It is & bonk to interest all
hoys, but more y those of W i Eton, Harrow, Rugby, and Win-
chester ; for of these, as of many other schouls of high repute, the accounts are full

and interesting.’— NOTES AND QUXRIXS.

Something for Everybody; and a Garland for the
Year. By JouN Timps, F.8.A., Author of ‘ Things Not Generally
Known,” &c. Witha Coloured Title, post 8vo, 5s. cloth.

¢ This volume abounds with diverting and suggestive extracts. It seems to us
particularly well ada for parochial lending libraries.'—SATURDAY Rxvixw,

¢ Full o{' odd, qusint, out-of- the-way bits of information upon all imaginable
subjects §s this amusing volume, wherein Mr, Timbs discourses upon domestic, rural,
metropolitan, and social life; interesting nooks of English localities: time-honoured
customs and old-world observances; and, we need haraly add, Mr. ba discourses

well and pleassntly upon all.'—-NoTxs A¥D Qurxixs, July 20, 1861,
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A SERIES OF ELEGANT GIFT-BOOKS.

Truths Dlustrated by Great Authors; A Dictionary
of nnrly lfom- Thousand Aids to Mection. Qnotnﬂonl of Maxims,
Pmu md V pilml E;o:he relt ertqn‘g'f :ﬂ&AgL

leventh Edition, feap. 8vo. cloth, gilt edges,

~mqm perfect gama; their selection evinoes sound judgment and an
excellent taste." Dunm

'Vh‘mpt treasure with profound gratitude—it should find its way to every

‘thwdumhokdluund.'—lxmm

The Philosophy of William Shnkespea.re' delineating,

in Beven Hundred and Fifty Passages selected from his Plays, the
l(ulﬁform Phases of the l{umm Mind. With Index and References.

lated, Elucidated, and .Al c‘ll arranged, by the Editors

of ‘Truths Illustrated by Aut om. Second Edition, feap.

a‘vl:.h cloth, mltedsel.nwly 700 pages, with beautiful Vignette

wA.hmMﬁMlnlmwman riority to Dodd's® B ,
any other volume of Shakespearian selections.

Songt of the Soul during its Pilgri Heaven-
: being a New Oollecnon of Poetry, illustrative of the Power
ot the Chmtiln Faith; selected from the Works of the most emi-
nent Brltnh. tnd American Wnt.erl‘ Ancient and Modern,
Original and Tn By the Editors of ‘Truths Illustrated by
Great Authors,’ &o. Becond Edition, rmgl 8vo. elot.h. gilt edges,
638 pages, with beautiful Frontispiece and
"'mmnllm'ﬂlhm iated by the ad n("l'ln“
o)

The Beauty of Holiness ; or, The Practical Christian’s

Daily Oomplnlon being a Oollection of upwards of Two Thousand
Reflective and Spiritual , remarkable for their Sublmntv
Beauty, sud thesbxh ; selected from the Sacred Writings, and
arranged in Eighty-two lom, e-cb oomglmmg a different theme
for medihﬁon. the Editors of Greut
Authors.’ dition, fnp. 8vo. cloth, gilt edges pp., 68,
‘Enrywtofm!-mdw g deserves our deepest attention and research,
but all, may not be qunlly adapted to the purposes of meditation nnd
reflection. 08, therefore, who are in :hn wu-nm habit of eonsulting the Bible
will not objon to & selection of some of its and i
arranged and Mmﬂyumhmtﬂum—lx:m PROM PREFACE.

Events to be Remembered in the History of England.
Pormln;lSeriuof ing Narrat| d from the P
temporary Chronicles or l{odarn ﬂmwrnm of the most
kn.blpOce\menou n each Reign : with Reviews of the aners.
Domestic Hahits Amuuments. o-tumeg, &o. ho., of the Peo)
Chronologicul 'hi)h, &o. i BLBY, enty-tf
Edition, 1gmo, fine &ﬁ:’ wit! Nim Bemmml lustrations by
Anelay, price 8s elegant, gilt edges.

N.B.~A BorO0OL !nmol. without the Illustrations, 2s. 6d. cloth.

monuunhuhnhhnwmdnthhmuu ectloriable to the most
.amludlu that could not be oudlnnhaohnd
familics, and by abstinence from all party spirit, alike in politice as in religion.

-
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BOOKS FOR NURSERY OR MATERNAL
TUITION.

The First or Mother's Dictionary. By Mrs. JamEsoN
(formerly Mrs. MurPHY). Tenth Edition. 18mo. 2s. 6d. cloth.

# Common expletives, the names of hmllln objects, technical terms and
'al'dl. the knowledn of which would be useless dren, or which could not
well be oxphlnod in & manner adapted to the inhm capacity, hlve been entirely
omitted. Most of the definitions are short enough to be committed to memory ; or
they may be read over, or two at a time, till the whole are sufficiently im«
rruml on the mind. Tt wlﬂ be found of sdvantage if the little pupils be m-.m. to

ook out for themselves any word they may meet with, the meaning of which they
not distinctly comprehend.

School-Room Lyrics. Compiled and Edited by
AxxE KN1emT. New Edition. 18mo, 18, cloth,

La Bagatelle ; intended to introduce Children of five
or six years old to some knowledge of the French Language. Re-
y Madame N.L. Now Edition, mth entirely New Cuts,

18mo. 28, 6d. bound.

This little work hu nndergone & most unfnl revision. The orthogra, has
heen d for the old vnes. ILtis now
offered to parents md others enmed in the education of yonng children, as well
aiapted for famﬂluhln’ their puplls with the construction and sounds of the
French language, conveying at the same time excellent moral lessons.

¢ A very nice book to be placed in the hands of children ; likely to command
their attention by its beautiful embellishments.’—PAPKis FOR TIE SCHOOLMASTER,
¢« A well-known little book, revised, improved, and adorned with some nr,' pretty
new pictures. It is, indeed, French made very easy for very little children.
‘THE SCHOUL AND THE TEACHER.

Chickseed without Chickweed: being very Eas {
Entertaining Lessons for Little Children. In Three Parts.

1 words of three letters. Part IL. in words of four letters. MIII
n words of five or more letters., New Edition, with beautiful
Frontispiece by Anelay, 12mo. 1s, cloth.

A book for every mother.

Peter Parley’s Book of Poetry. With numerous

Elnggvinsi New Edition, revised, with Additions, 16mo. 1s. 6d.
clo

This little volume consists, in part, of extracts from various publications, and in
part of original articles written fnr it. It is designed to embrace a variety of pieces,
some grave, and some gay ; some calculated to amuse, and some to instruet ; some
designed to store the youthful Imn‘inntion with gentle and pleasing images ; some
to anﬂul; ﬁm mind with unful knowl edcei nome to impress the heart with senti-
ments of love,

Cobwebs to Catch Fhes, or Dialogues in short sen-

tenoes Adapted for Children from the age of three to eight years,

In Two Parts. Part 1. Easy Lessons in words of three, four, five,

and six letters, suited to children from three to five years of age.

Part IL Short Stories for Children from five to eight years of age.
12mo, 2s.cloth gilt,

*,* Tho Parts are sold separately, price 1, each.
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DELAMOTTE’S WORKS
ON ILLUMINATION, ALPHABETS, &c.

. .. .
A Primer of the Art of Illumination, for the unsei o{'
Beginners, with a_Rudimen Treatise on the Art, Practica
Directions for its Exercise, and numerous Examples taken from
Tlluminated MSS., and beautifully printed in gold and colours. By
, DELAMOTTE. Small 4to. price 9s. cloth autique.
‘A hnndybaok bnutlfnll* 1llustrated ; the text of which Is well written, and
calculated to be useful......The examples of ancient MSS. recommended to the
student, which, with much good sense, the author chooses from collections accessib.e
to l]l. are relected with judgment and knowledge, as well as taste. —Aﬂln‘:vu.
“Modestly called a Primer, this little book hasa m title to
manual and guide-book in :he study and pmtloa of different ltyln ofletur-
ing used by the artistic of past may with this
silent preceptor learn the whole art lnd mystery of lllumlnaﬁon.‘—SrlcrA'ml.
* The volume is beautifully got up, and we can heartily recommend it to the
notice of those who wish to become proficient in the art.’—ENGLISE CHURCHMAX.
* We are able to recommend Mr. Delnmnm‘- treatise. The letterpress is modestly
but judiciously written ; and the ill which are and well chosen,
are beautifully printed in gold and colours.’—ECOLES10LOGIST.

The Book of Ornamental Alphabets, Ancient and
ediseval, from the Eighth Cenlur{ with Numerals. Including
Gothm, Church-Text, large and small ; German, Italian, Arabesque,
Initials for Illumimtmn, Monogmms, Crosses, &c., &c., for the use
of Architectural and Engineering Dr , issal P
Masons, Decorative Painters, Lithographers, anveru. Cnrvcrn,
&e, &o. Collected and Engraved by F, DELAMOTTE, and printed in
Colours. Fourth Edition, royul 8v0. oblong, price 4s. clot
¢ A well-k and d has in this useful hook the
result of many years' study and research. For those who insert enamclled sen-
tences round gilded chalicer, who blazon shop legends over shop-doors, who ‘letter
church walls with pithy sentences from the Decalogue, this book will be useful.
Mr. Delamotte's book was wanted.'—ATHENZUM.

Examples of Modern Alphabets, Plain and Ornamen-
tal. Including German, Old English, 8axon, Italic, Perspective,
Greek, Hebrew, Court Hand, Engrossing, Tuscan, Riband, Gothic,
Rumc, and Arabesque with several original Desi.ns, and Numerals,
Collected and Engraved by F, DELAMOTTE, and printed in Colours,
Royal 8vo, oblong, price 46. cloth.

¢To artists of all cluul, but more ially to archi this very
handsome book will be There i jaed in 1t eve possible shape
into which the letters of the alphabet and numenll can be fm'm:? and the talent
which has been expended in the conception of the various plain md ornamental
letters is wonderful.’"—8TaxNDARD.

Medieeval Alphabet and Initials for Illuminators.
By F. G. DELAMOTTE. Containing 21 Plates, and Illuminated Title,
rinted in Gold and Colours, With an Introduction by J. WILLIs
ROOKS. Small 4to. 6s. cloth gilt.
¢ A volume in which the letters of the nlphnbet come forth glorifled in glldlng and
all the colours of the prhm interwoven and ed an me~

times with a sort of A poem emb d in thne
‘would be only comparable to one n! those i Iove lctnn y d in &
bunch of flowers wel! and cl '—8ux,

The Embroiderer’s Book of Deﬂgn, containing Initials,
Emblerms, (e)mwu. Monograms, Ornamental Borders, Ecclesiastical
Devices, M und Modern Al)i; bets and National Emblems,
By F. DELAMOTTE. Colours. Oblong royal 8vo. 2s. ¢d,

in ornamental bonrda.

»
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The Fables of Babrius, Translated into English Verse

from the Text of Bir G. Cornewall Lewis. By tho Rev. James
DaviEs, of Lincoln Coll. Oxford. Feap. 6s. cloth antique.
¢“Who was Babriue?” The reply may not im; ly startle the reader.
Babrius was the real, original . Nothing is so fabulous about the fables of our
childhood as their reputed authorship.'—DaiLY News.
¢ A fable-bovk which is ndmlnbl{ adapted to take the place of the im
collections of Zsopian wisdom which have hitherto held the first place our
juvenile libraries.'—HxrEgosD TiMEs.

NEW ANECDOTE LIBRARY.

Good Things for Railway Readers. 1000 Anecdotes,
Original and Selected. By the Editor of ‘ The Railway Anecdote-
book.’ Large type, crown 8vo. with Frontispiece, 2s.6d.

. Auyltd fon, and will ly become s fi with all railway
readers.’—REAIR.

¢ Just the thing for nllw:{ readers.'—~Loxnox Review.

¢ Fresh, racy, and original,’—Jorx BoLL,

¢ An almost i inable source of , and & ready means of rendering
u?l()mjoumey:o n::::t;:—ulnlf‘o J'-'Il'mlu..

TiMEs.

Sidney Grey : a Tale of School Life. By the Author
of * Mia and Charlie.’ Second Edition, with six beautiful Illustra-
tions. Fcp. 48, 6d. cloth.

The Innkeeper's Legal Guide: What he Must do,
‘What he May Do, and What he May Not Do. A Handy-Book to
the Liabilities, limited and unlimited, of Inn-Keepers, Alehouse-

ers, Refrcshment-House Keepers, &¢. With verbatim copies
of the Innkeeper’s Limited Liability Act, the General Licensing
Act, and Forms. By RicHARD T. TIDS8WELL, Esq., of the Inner
Temple, Barrister-at-Law. Fcap.1s. 6d. cloth.
¢ Every licensed victualler in the land should have this exceedingly clear and
well arranged manual.’—SuxvaAy Tiuxs.

The Instant Reckoner. Showing the Value of any
Quantity of Goods, including Fractional Parts of & Pound Weight,
at any price from One Farthing to Twenty Shilli‘lifs: with an
Introduction, embracing Colpions Notes of Coins, Weights, Mea-
sures, and other Commercial and Useful Information: and an Ap-
pendix, containing Tables of Interest, Salaries, Commissions, &c.
24mo, 1s. 6d. cloth, or 2s. strongly bound in leather,

& I ble to every housek

Science Elucidative of Scripture, and not antago-
nistio to it. Being a Series of Essays on—1. All Discrepancies ;
2. The Theories of the Geologists and Figure of the Earth; 3. The
Mosaic Cosmogony; 4. Miracles in general —Views of Hume and
Powell; 6. The Miracle of Joshua—Views of Dr. Colenso: The
Bupernaturally Impossible; 8. The Age of the Fixed Stars—their
Distances and Masses. By Professor J. R. YoUNG, Author of ‘A
Course of Elementary Mathematics,’ &c. &.  Feap. 8vo. price bs.
cloth lettered.
¢ Professor Young's examination of the early verses of Genesls, in connection with
modern scientific hypotheses, is excellent.'—ExaLisE CHURCEMAN.
¢ Distinguished by the true spirit of scientific inquiry, by great knowledge, by
keen logical ability, aud by a style peculiarly clear, easy, aud energetic.’
NoNCONFORMIST.
¢ No one can rise from its perusal without being impressed with a seuse of the
singular weakness of modern soepticism.'—BAPTIST MAGAZINE,
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Mysteries of Life, Death, and Futurity. Illustrated
from the best and latest Authorities. Oontents:—Life and Time;
Nature of the Soul; Spiritual Life; Mental Operations; Belief
and Scepticism; Premature Interment; Phenomens of Death;
Sin and Punishment; The Crucifixion of Our Lord; The End of
the World; Man after Death; The Intermediate S8tate; The Great
Resurrection ; tion of the Blessed: The Day of Judgment ;
The Future States, &c. By HorACR WELBY. With an Emblematic
Frontispiece, fep. 5s. clot]

¢ This book is the result of extensive reading, and careful noting; it {s sucha
pli as some thoughtful divine or physician might ave compiled,

thering together a vast variety of opinions and speculations, on physio-
ogy, the phenomens of life, and the nature and future existence of the soul. We

know of no work that so strongly compels reflection, and so well assists it.’
LownoxX RevIRw,

¢ A pleasant, dreamy, charming, startling little volume, every page of w.
sparkleslike a gem in anantique setting.'— WxxxLY DisPATCH.

¢ The scoffer might read these pages to his profit, and the pious believer will be
charmed with them. Burton's “ Anatomy of Melancholy™ is & fine suggestive
book, and full of learning : and of the volume before us we are inclined to spesk in
the same terms."—ERa.

Prediotions Realized in Modern Times. Now first
Collected. Contents : —Days and Numbers; Prophesying Alma-
naocs; Omens; Historical Predictions ; Predictions of ;the French
Ravoiutlon; ﬁ'he_Bom Family; Discoveries and Inventions
anticipated; Soriptural Prophecies, &. By HORACE WELBY.
‘With a Frontispiece, fop. 5s. cloth.

¢ This is an odd but attractive volume, oomglled from various and often little-
known sources, and is full of amusing reading.’—CriTIC.

¢ A volume containing & vulet! of curious and startling narratives on many
points of we lated to gratify that love of the marvellous

‘which is more or less inherent in us all,’—NoTEs AuD QuERIES. .

Tales from Shakespeare. By CHarLEs and Miss

Laws. Fourteenth Edition. With 20 Engravings, printed on toned
paper, from designs by Harvey, and Portrait, fcp, 88.6d. cloth elegant,

The Tongue of Time; or, The Language of a Church
Clock. By WirL1sM HARRISON, A M., Domestic Chaplain to H.R.H,
the Duke of Cambridge: Rector of Birch, Essex. Sixth Edition,
with beautiful Frontispiece fcp. s, cloth, gilt edges.

Hours of Sadness; or, Instruction and Comfort for
the Mourner: Consisting of & Selection of Devotional Meditations,
Instructive and Consolatory Reflections, Letters, Prayers, Poctry,
&c.. from various Authors, suitable for the bereaved Chyistian,
Second Edition, fop. 48, 6d. cloth.

The Pocket English Classics. 32mo. neatly printed,
bound in cloth, lettered, price Sixpence each :—

THE VICAR O WAREFIELD. ScorT’s LADY OF THE LAKE.
GOLDSMITH'S POETICAL WORKS, | BCOTT'S LAY,

FALCONER’S SHIPWRECK, WALTON'S ANGLER, 2 PARTS, 1s.
RASSELAS, BLIZABETH ; OR, THE EXILES,

STERNE’SSENTIMENTALJOURNEY.| COWPER’S TASK.

LOCKR ON THE UNDERSTANDING. | POPE’S ESSAY AND BLAIR'S GRAVE,
THOMBON'S SEASONS. GRAY AND COLLINS, ,
INCHBALD'S NATURE AND ART. | GAY’S FABLES.

BLOOMPIELD'S FARMER’S BoY. | PAUL AND VIRGINIA,
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WORKS BY THE AUTHOR OF ‘A TRAP
TO CATCH A SUNBEAM.’

¢ In telling & simple story, and in the management of dislogue, the Author is
exoelled hy“’av writers of the present day.’—LITERARY GAZETTE.

A Trap to Catch a Sunbeam. 'Thirty-fith Edition,
price 1s.

‘ "aidera, is th 1 of this pleasant and interesting story, to
'Mtlxﬂ:m lm Gum.e. [y ;lmmmedh.t::ly after t?hulu Din.-ll:e‘m. as its
due, for many p not unworthy of him, and for & general scheme quite in
unison with hisbest feelings towards the lowly and de; e LITERARY GAZETTE.

= A Cheap Edition of the above popular story has been prepared
Jor distribution. Sold onlyin packets price 1s.6d. containing 12 copies.

' Also, by the same Author,

‘COMING HOME;’ a New Tale for all Readers, price 1s.

OLD JOLLIFFE; not a Goblin 8tory. 1s.

The SEQUEL to OLD JOLLIFFE. 1s.

The HOUSE on the ROCK. 1s.

‘ONLY;’ a Tale for Young and Old. 1s,

The CLOUD with the SILVER LINING. 1s,

The STAR in the DESERT. 1s.

AMY’S8 KITCHEN, a VILLAGE ROMANCE: & New Story. 1s.

‘A MERRY CHRISTMAS." 1s.

SIBERT'S WOLD. Third Edition, 2s, cloth, limp.

The DREAM CHINTZ. With Illustrations by James Godwin.
2s. 6d. with a beautiful fancy cover.

Sunbeam Stories. A Selection of the Tales by the
Author of ‘A Trap to Catch a Sunbeam,” &c. Illustrated b;
Absolon and Anelay. FIrsT SERIES. Contents:—A Trap to Catcl
a Bunbeam—Old Jolliffe—The Bequel to Old Jolliffe—The Star in
the Desert—‘Only’—*'A Merry Christmas’ Fcap, 3s. 6d. cloth,
elegant, or 4. gilt edges.

Sunbeam Stories. Seconp Serres. Illustrated by Ab-

solon and Anelay. Contents:—The Cloud with the Silver Lining
—Coming Home—Amy’s Kitchen—The House on the Rock. Fecap.
88, 6d. cloth elegant ; 48, gilt edges.

Minnie’s Love: a Novel. By the Author of ‘A Trap
to Catch a Sunbeam.” In 1 vol. post 8vo. 8s. cloth.

¢ An extremely pleasant, sunshiny volume.'—CriTIC.
* We were first surprised, then pleased, next delighted, and finally enthralled by
the story."—MoxxixG HERALD.

Little Sunshine: a Tale to be Read to very Young
Children. By the Author of ‘A Trap to Catch a Sunbeam.’ In
square 16mo. coloured borders, engraved Frontispiece and Vig-
nette, fancy boards, price 2s,

¢Just the thing to rivet the fon of '—8: Mzncury.
*Printed in the sumptuous manner that children like best.'— BRADFORD OBSERVER,
¢ As plossing & chﬂ«#n book as we recollect seeing.'—PLYMOUTHE HERALD,
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THE FRENCH LANGUAGE. .

M. de Fivas’ Works for the Use of Colleges, Schools
and Private Students. '

The attention of Bchoolmasters and Heads of Colleges is respectfully requested to
the following eminently useful series of French class- oks, which have enjoyed an
d 1 . A iled will be sent on application.

De Fivas' New Grammar of French Grammars;

comprising the substance of all the most approved French Gram-
mars extant, but more especially of the standard work ‘La Gram-
maire des dnmmaimx.‘ sanctioned by the French Academy and
the University of Paris, With numerous Exercises and Examples
illustrative of every Rule. 'By Dr. V. g Fivas, MAA,, F.ELS,,
Member of the Grammatical Society of Paris, &c. &c. Twenty-
fourth Edition, price 3s. 6d. handsomely bound.
¢ At once the and most lete G of the French langusge. To
the pupil the effect is almoldt as if he 100ked into & map, so well-defined is the course
of study as explained by M. de Fivas."—LiTERARY GAZETTE.

*.* A KEY to the above, price 8s. 6d.
De Fivas’ New Guide to Modern French Conver-

sation ; or, the Student and Tourist’s French Vade-Mecum: con-
taining a éomprehemlive Vocabulary,and Phrases and Dialogues on
every useful or interesting topic; together with Models of Letters,
Notes, and Cards; and Comparative Tables of the British and
French Coins, Weights, and Measures: the whole exhibiting, in o
distinct manner, the true Pronunciation of the French Lan

Fourteenth Edition, 18mo. price 2s, 6d. strongly half-bound. ~ -

¢ Voulez vous un .)l;(de aussi sur qu’ infallible pour dre Ia langue F; \!
prenex le Guide de M. de Fivas : c'est 'indispensable manuel de wni:_;;nnm."
PARTIAL.

De Fivas, Beautés des Ecrivains Frangais, Anciens
et Modernes. Ouvrage Classique a l'usage des Colléges et des
Institutions, Dixidme Edition, augmentée de Notes Historiques,
Géographiques, Philonoﬁhiques. Littéraires, Grammaticales, et Bio-
graphiques. Eleventh Edition, 12mo. 3. 6d. bound.

¢ An elegant volume, containing & selection of pieces in both prose and verse,
‘which, -hﬁe it furnishes a convenient reading book Knr the student of the French

language, at the same time affords & pleaying aud interesting view of French litera-
ture.'—OBSERVEE.

De Fivas, Introduction & la Langue Francaise ;
ou, Fables et Contes Choisis ; Anecdotes Instructivées, Faits Mémo-
rables, &o. Avec un Dictionnaire de tous les Mots traduits en
Anglais. A l'usage de la jounesse, ot de ceux gui commencent &
gprendre 1a 1 Frang 8 teenth Kdition, 12mo, 2. 6d.

und.
*By I'n!l the best first French reading book, whether for achools or adult pupils.’
R . TAI'.I‘_'I MAGAZINE.
De Fivas, Le Trésor National; or, Guide to the

Translation of English into French at Bight. - Second Edition, 12mo.
23, 6d. bound.

@@ Le * Trésor National® consists of idiomatical and conversational phrases, anec~
!lolﬁl ‘cold ':nd u‘nwld. and scraps from various English writers, and is especially

p who learn French, a facility in expressing
themselves in that language.
*s* A KEY to the above. 12mo. 2a. cloth.
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THE FRENCH LANGUAGE—continied.

Le Brethon's French Grammar: A Guide to the
French Language. By J.J.P. LE BRETHON, Revised and Cor-
rected by L. Summn, Professor of Languages. Twelith Edition,
8v0. 432 pages, 7s. 6d. cloth.—Key to ditto, 7s.

VOCABULAIRE SYMBOLIQUE ANGLO-FRANCAIS,
Pour les Eleves de tout Age et de tout Degré ; dans lequel les Mots les
gl:: utiles sont enseignés par des Illustrations. Par L. C. BAgoxNor,
fesseur de la Langue Francaise.

A Symbolic French and English Vocabulary. For
Students of every Age, in all Classes; in which the most Useful and
Common Words are taught by Tllustrations. By L. C. RAGONOT,
Professor of the French Language. The Illustrations comprise,
embodied in the text, accurate representations of up! of 830
d.lﬂ’erent objects, beuides nine whole- eopper-pla.m beautifully

executed, each conveyin throngh the ? la?n amount of in-

struction in the French th Edit: on. considerably
improved, with new plates snbshmted 4t0. B8, ¢

This work in the Anglo-French form having been exumln‘ly adopted, not

only in Great Brihln -ndon the Continent, but also in America, the publishers have

iinurmlned to adopt it to other Ianguages in & more portable form. ‘The following

s now My

Symbolisches Englisch-Deutsches Worterbuch: the
Symbolic Anglo-German Vocabulary; adapted from RAGONOT'S
‘ Vocabulaire symbohqll;e Anglo-l"mxosw. Ediwd and Revised by
FALCI Author of ‘German in One Volume,
‘ The German seﬁf-lnstructor, &c. With 850 woodcuts, and eight
full-page lithographic platcs. 8vo. 6s.'red cloth, lettered.

New Book By one of the Contributors to ¢ The Reason Why' Series,
and Assistant Editor of ¢ The Dictionary of Daily Wants)
Now ready, Second and Chenpees Ednt;:n. 1 vol. crown _8vo, pp. 384,

The Historical Finger-Post: A Handy Book of

Terms, Phrases, Epithets, C omens, Allusions, &c., in connexion
with Universal l-hsborB DWARD SHELTON, ‘Assistant Editor
of * The Dictionary of Daily W ants,’ &c. &c.
‘A handy little vohnne, which will lw & the place of * Haydn's Dictionary of
Dates” to many persons who cannot aft at work. Moreover, it contains some
thi at Haydn's book does not.'—BoOKSELLER.
'i‘.h to the historical ltmlenc and antiquarian what “ Enquire Within" is to the
tical hot sewife—not dispensing with stores of hard-scquired and we!l-dlge-ted
nowledge, but giving that little nld which, in moments of hurry and business, is
the true economlser of time.'—VoLUNTEKR 8k . VICKE GAZETTE.
¢ The idlest reader would fiud it convenient to have it within reach.’
¢ Really a very useful work ; and, at th t d ll::-uw“b:'d&izw‘m
[ u work ; an e present day, when everybody
to be np{ everything, as good & handy-book for cramming on the current subjects
of conversation as any that we know. Abont 3000 subjects have all their place in
this extraordinary collection, and although tersely given, the sccount of each is
sufficient for ordinary purposes.'—ERA.
¢ A very desirable companion, as containing s variety of information, much of
which eould only be got by dmgmt inquiry and meareh. « Deserves & place as
& book of reference on the shelves of the study or library.’
NAVAL AND MILITARY GAZETTR.
¢ This most nseful and admirably arranged handy-bovk wl]l in most cases
lighten the labour of investigation, and obviate & and m{
luminous publications.'—~WxExLY TiMxs.
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THE GERMAN LANGUAGE.

Dr. Faick Lebakn's Popular Series of German School-books.

¢ As an educational writer in the German tongue, Dr. Lebakn stands alone; none
other Aas mads even a distant approach to Aim.'—BRITISE STANXDARD.

Lebahn's First German Course. Second Edition.,

Crown 8vo. 2. 6d. cloth.
sItis hudly possible to have a simpler or better book for bel'llmerlA in German.’
THENEUM.
‘Ttis mﬂi‘ what it professes to be—a simple, clear, and concise Introduction to
the Ge ngusge.'—CRITIC.

Lebahn's German Language in One Volume. Seventh

Edimm, oontlin Ug—l A Prnocmal Gnmmar, with Exercises to

ndine; aTale: by D 14 MoTTE FOUQUE, with
Exp nnu.tory Notel of all d:ﬂicult words and_phrases, . A
Vocabulary of 4,500 Words, nonymous in English and German.,

Crown svo s- oth. With , 108. 6d. Koy separate, s, 6d.
¢ The best German Grammar that hu Iel been pnblllhed '—MoRNING PosT.
¢ Had we to recommence the study of German, of all the Germ,n grammars
'Inich we have examined—and they are not a fe should ny,
'alck Tebahn's is the book for us.’—EDUcATIONAL TIMES.

I.eba.hn‘s Edition of Schmid’s Henry Von Eichen-
fels. With Vomhuhr{hmd Familiar Dmlogues Seventh Edition.
Crown 8vo, 3s. 6d. clot!

‘ Eqmlly with Mr. I:ebthn 's prev blicati d d to sssist
in the G '—8PEOTATOR.

Lebahn's First German Reader. TFourth Edition.

Crown 8vo. 3s. 6d. cl

¢Jdke all Lebahn’s works, mon lhoroughl{yu&:cucd '—BRITANNIA,
¢ An admirable book for beginners, which d may be used without l master.’
LEADER.
Lebahn’s German Classics; with Notes and Complete

Vocabularies. Crown 8vo. price 3:. 6d. each, cloth.

PETER SCHLEMIHL, the Shadowless Man. By CEAMIS80.

EGMONT. AT ugedy, in Vive Acts, by GOBTHE.

WILHELM TELL. A Dramsa, in Five Acts, by SCHILLER.
GOETZ VON E EB..AGHINGEN. A Drama. By GOETHE.
PAGENSTREICH a. e’s Frolics. A Comedy, by KOTZEBUE.
EMILIA GALOTTL ’lrage(ly. in Five Acts, by LEssING.

by
SELEO'I‘IONS from the Gl?RMAN POETS.
¢ With such aids, & student will find no difficulty in these masterpieces.’
ATHENZUM.
Lebahn’s German Copy-Book : being a Series of Exer-
g'%‘d in Germed' an Penmnushlp. beautifully engraved on Steel. 4to.
. 6d. BOW

Lebahn's Exeroues in German. Cr.8vo. 8s. 6d. cloth.
¢ A volume in luding in itself all the voellmlu-ln

they require. '.I'ho book is well th jons for

into English, or from English inr.o Oermnn being sometimes curiously -.n suited
to the purpose for which are taken —Enmnn.

Iaeba.hnl Self-Instructor in German. Crown 8vo.

68. 6d. cloth,
Iu‘n Q‘:'ne' :fJ the m’fut amusing elementary reading-books that ever passed under our
ouy BuLL
¢ The student wuld have no guide superior to Mr. Lebahn."
LiTeRARY GAZETTE.
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lished, in a closely-printed Volume, in a clear and legible type,
Just published, N p-g:lt 8vo, fs. cloth, .
The Domestic Service Guide to Housekeeping;
Practical Oookery; Pickling and Preserving; Houschold Work;
Dairy Management ; the Table and Deasert; Cellarage of Wines ;
Homa-Bre:f:g and Wine-Making; the Boudoir and_ Dressing-
room ; Invalid Diet; Travelling ; Stable Economy ; Gardening, &c.
A Manual of all that pertains to Household Man: ent : from the
best and Iatest authorities, and the communications of Heads of
Families; with | new recip
¢ A really useful Guide on the important subjects of which it treats.’—BpecrATOR.
¢ The best cookery-book published for many years.'—BiLr's MESSENGER.
‘Thln“l;‘m.nmle Bervice Guide” will become, what it deserves to be, very
r.'—READER.
w‘p:‘ll‘ix‘ll book is characterised by » kindly feeling towards the classes it designs to
benefit, and by & respectful regard to religion.’—Recorn.
¢ We find here directions to be discovered in no other book, tending to save ex-
se to the pocket,as well as labour to the head. It is truly an astonishing
k.'—Joux BuLL. .
¢ This book is quite an ency of ‘We have been greatly
pleased with the good sense and feeling of what may be called the moral direc~
tions, and the neatness and lucldity of the explanatory details."~CourT CIRCULAR.

NO MORE LAWYERS' BILLS!
Just published, 4th Edition, much enlarged, and brought down to end of
1865 Session, 12mo. cloth, price 6s.8d. (saved at every consultation.)
Every Man’s Own Lawyer: a Handy Book of the
Principles of Law and E‘iuity. y & BARRISTER. Comprising the

Rights and Wrongs of Individuals, Mercantile and Commercial
law, Criminal Law. Parish anhCounty Court Law, Game and

Fishery Laws, Poor Men’s Law; the Laws of
Bankrupte! Merchant Shipping
Bets and Wagers Mortgages
Bills of Exchange Bett]
ntracts Btock Exchange Practice
Copyright, Patents, and Trade Marks Trespass, Nuisances, &c.
Elections and Registration Transfer of Land, &c.
Insurance (Marine, Fire, and Life) ‘Warranties and Guaranties
JLibel and Slander Forms of Wills, Agreements, Bonds,
Murrisge and Divoree Notices, &c.
Also Law for

Tandlord and Tenant Farmers

Master and Servant Contractors

Husband and Wife Stock and Share Brokers
Executors and Trustees Sportsmen, Gamekeepers
Helrs, Devisees, and Legatees Farriers a1 d Horve-dealers
Guardian and Ward Auctioneers, House Agents
Married Women and Infants . Junkeepers, &c.

Partners and Agents Bukers, Millers, &e.

Lender and Borrower Pawnbrokers

Debtor and Creditor Burveyors

Purchaser and Vendor Railways, Carriers, &e.
Companies and Associations Constables

Friendly Societies Labourers

Clergymen, Churchwardens, &0, Beamen

%Kod‘n‘ul Practitioners, &c. Boldiers

nkers

&e. Re.

* What it profe to be. & p of the laws of this country,
thoroughly Intelligible to non-frokuioml readers. The book 1s & handy one to
have in readiness when some knotty point requires ready solution, and will be
found of service to men of business, magistrates, and all who have a horror of
spending money on a legal adviser.’— BeLL's Lirk.

‘A clearly-worded and explicit maunal, uonulnln‘ information that must be

at some time or other to everybody.—MECHANIC'S MAGAZINX.

¢ A work which has long been wanted, which is thoroughly well done, and which

‘we most cordially recommend.—8uxoAY TiMES.
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‘WORKS IN ENGINEERING, ARCHITECTURE,
MECHANICS, BCIENCE, &o.

HE YEAR-BOOK of FACTS in SCIENCE and ART.
e b ’x’i’gg' on e e o Am. Nl § Pulmhm&!.d st pt%y“

! Bota .Gtol
Jomx lnu‘:s. !‘.g d ﬂgdAnnully)

f yand
E&g".‘;g”lla;"::““‘h%h. pmeedlnuﬂo&thhel Bﬂﬂdbﬂ ldentl o lodetlel l.ndll
IDE. MEMOIRE to the MILITARY SCIENCES; framed
Yool Or of e il Sl st b o,
m:‘:l':odeuu t'ﬂ;gxm'emh'ﬂm lettered, dd. a0 may be iad In six

HE HIGH-PRESSURE STEAM-ENGINE. By Dr.
Enwer Araan, Practical Machine Maker, Plau, Mecklenbu: Transiated
from the German, by Wr Pous, C.E., F.R.A.8., Assoc. Inst. C. 8vo. with
28 fine Plates, 16s. ld. clot|
PRAC’I‘I(‘AL and THEORETICAL ESSAY on
OBLIQUE BRIDGES. With 181-::3 !'ol Plates, %‘mnw Buoex,
. C.E. Beoond Edition, corrected by W.

zow, M.
8vo. 135, cloth.

HE PRACTICAL RAILWAY ENGINEER. By G. Drys-
ALz Deupsny, Civil En:lneer Fourth Edition. revised and tly extended.
uh7lllwbleqmrto Plates, 73 Woodcuts, and Portralt of G. g“ . Une
Iarge vol. ¢to. £3. 12s. 6d. elolh.
N IRON SHIP—BUILDING with Practical Examples t.nd
Details, in Twenty-four Plates, tmcthe‘r with Text contalning Deseript!
xpl;nll.lunl, and General Remarks, By Joun Grawraax, C.E. Cnnmlttnz Enn:
neer,and Naval Architect. SBecond Edition, Atlas of P -tu.vlu:upu-m'.l‘ext.tl

TREATISE on the PRINCIPLES and PRACTICF of

LEVELLING. By Faxpxnick W. Siums, M. ourth Edition,
'i:ih ﬁhc Addition of Mr. inw 's Practical Enmplu fur let nut Bmlvny Curves,

Trautwine's Field Practice of Layin With 7 Pla
lndnummuWo:d.aut: vo.r: eIeol l“ &0 7Flates

8@ Trautwine on Laying out Circular Cnrvelluho sold separately, price 5e. sewed.

RACTICAL TUNNELLING. By Frenerick W. Siuus,
M. Inst. C.E. Second Edition, with Additions by W. Davis Hasxows, C.E.
mperial 8vo,, numerous Woodcuts aud 16 Folding I:'llm, £1. 1s. cloth.
ABLES for the PURCHASING of ESTATES, Annuities,
Advowsons, &c., and for the Renewing of Leases inlw for Valuing Reversionary
states, Dt-lhmd Annuities, next Presentations, tc. y qu.uu Iumn.Anhl!ec
Beventoenth Edition, with cousidarable additivns.
HE STUDENT'S GUIDE to the PRACTICE of
i aEPSlI?uNEwaHEABUBTNG. gdmli{‘mg;k'lu;gflﬁ; s?OBK| )
e aoititions on Desiga, by B Laet Ganssrn Ariants ‘O Vol
Svo. extra cloth, 9.
GENERAL ’II‘EXT-BOOKS. for the Constant Use and
e TR R e S e S
Loaon: 006 14750 thick voL. 8vo. with numerous Eagravinge, £, 8.

HE ELEMENTARY PRINCIPLEb of CARPENTRY

By T ‘TrEpeoLD, munmsd Fifty-three E
s Pnrtrll’ muu ;thor. and -“nln#n bi!-dl y-thres "ﬁ‘rm-
m-m-.r.n.s. One large Vol uma.dh.n.l-.lnexm oth,

I INTS to YOUNG éRCHITECTh. By Georer WiGHT-
ox, Architest, Authorof - The Palaceof Aschiteoture” ke, Besond Edition,
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‘WORKS IN ENGINEERING, &oc.—continued,

A MANUATL on EARTHWORK. By Arex. J. 8. GrRAmaM,
;smm(!,' E'dnzllzdmt Engineer, Forest of Dean Central Railway. With Diagrams.
HE OPERATIVE MECrI‘E{Aoy'II?’Q W%SF?PV (}Ollﬂ:.l?l
PANION: ccmprising & great variety of the most u ules In ¥ echanical
Practl Results, W.
&:ﬁﬁnﬂﬁ‘mﬂﬂ?:ﬂ’}é:;Emm ; ﬁ'nmm-;l'&m".ﬁ Seventh E‘;l’dml.
HEORY of COMPOUND INTEREST and ANNUITIES,
with TABLES of LOGARTTHMS for the more difficult computations of In-
Discount, Annuities, &ec., in all their Aegliutlonl and Uses for Mercantile and

State es. By F. Troman, of the Bocl t Mobilier. 12mo. 8s. cloth,

HE ENGINEER'S, ARCHITECT'S, and CONTRAC-
TOR'S POCKET BOOK (Locxwoop and Co."s, formerly Wravz's), published
Annuslly, With Diary of Kvens and Dara connected with Engineering, Architee-
ture, an “the kindred Soiences. Thi he pmen 'gmu Volume is mnuch improved by
the sddition of various useful articles. 10 plates, and numerous -
cuts, in raan tuck, gilt edges, 6s.

HE BUILDER'S and CONTRACTOR'S PRICE BOOK
e T S ey e bl Al S e
ey weRerence: "1omor cloth poane leviored dse

HE TIMBER MERCHANT'S and BUILDER'S COM-

PANTON. Containing new and copious TABLES, &c. By WiLriax Dowsing,
mber Merchant, Hull. Becond Edition, revised. Crown 8vo. 3s. cloth,

SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha-

betically Arranged. Desiened as _a Manual for Travellers, Architects,
Su ors, En:inee Btudenu. Nnvnl fficers, and_other Scientific ifen. By the
30" Canr, M.A., of Trin. Coll. Camb. Second Edition, 18mo. cloth, te.

HE CARPEN’I‘ER S NEW GUIDE ; or, Book of Llnes
for Carpenters,founded on the late Pxrrs NicnoLson's standard work.
on, by Artaor Asmpires, Arch. F.8.A. ¢ together with Pucﬁul Rulel
on Drawing, by Gronax Prax, Artist. With 74 Plltel. 4to. price £1 1s cloth.
PREATISE on the STRENGTH of TIMBER, CAST
IRON, MALLEA'BLE IBON and other Materials. By Pxrxr Banrow,F.R.8.
V.8.,Hon. Mem. Inst. C.E., &e A New Edition,by J. F. an-xn,l{ A. .nnhnR al
Milit Academy Woolwlch “with Additions by Prof. WiLrs, of Cambridge. W{
Nine II \ntutlom.avn 16s. cloth.
MATH EMATICS for PRACTICAL MEN ; being a Com-
mornpllee Book of Pure and Mixed Mathematics, for the 'U-caf Civil Engineers,
tects, and Surveyors. By ()l.nn-rmu Gregory, LI..D. Enlarged Henry
Lur Fourth edition. revised, by J. R. Youno, Author of * A Course of Mathe-
maties,” ke, With 13 Plates, 8vo. £1 is. cloth.
THE LAND VALUER’S BEST ASSISTANT, being
Tables on & very much improved mm.fm Calenlating the Value of Estates. B
R. Hoosow, Civil Engineer. New Edition, with Additions and Corrections, 4s. bound.
MANUAL of ELECTRICITY. Including Galvanism,
Magn Dh-Mmeﬁ-m. Electm-l)yn-mlu. Magno-Electricity, and the
Electric Talenrn }n By Hrxrv M. Noap, Ph.D., F.C.8., - Lecturer on Chemistry at
Rt. George's Holnlul Fourth Rditlon. wrlt d by 500 Wood-
cuts, 8vo. #1 4s. cloth. Sold also in Two Parts ¢ Pnrt 1. Elmrichy and Gllvlnlm.svo.
164. cloth. Part IL Magnetism and the Electric Telegraoh, 8vo. 10s. 6d. cloth.

ESIGNS and EXAMPLES of COTTAGES, VILLAS,
and COUNTRY HOUSES. Belnz the Studies of Eminent Architects and

lullden.cnnlmlnl of Plans, Elevations, and ¥ Views; with

KEstimates of the cost of each. m.um.m. £1 1n, cloth,

MHE APPRAISER, AUCTIONEER, and HOUSE.

Eﬁm?t‘:n;no?slml;nocxim ”A:SIBTANT By Joun Wazarzn, Valuer. Becond

PRACTICAL RULES on DRAWING‘ for the Operative

Bullder, aad Young Stadent in Architoctw ‘Prne, Author of
et g S R AT A gt R B
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THE BOOK FOR EVERY FARMER.
New Edition of Youatfs Grasier, enlarged by R. Scott Burn.

The Complete Grazier, and Farmer's and Cattle
Breeder’s Assistant. A CmnPendium of Husbandry, especially in
the departments connected with the Breeding, Reariug, Feeding and
General Management of Stock, the Management of the Dairy, &c.;
with Directions for the Culture and Management of Grass Land, of
Grain and Root Crops, the Arrangement of Farm Offices, the Use of
Implements and Machines; and on Dninins. Irr?tion, ‘Warping,
&o., and the Application and Relative Value of Manures, ]f{
WiLLiAM Youarr, Esq., V.8, Member of the Royal Agricul-
tural Bociety of Enflnn Author of ‘The Horse,' ‘ Cattle,” &ec.,
Eleventh Edition, en! , and brought down to the present re-
quirements of Agricultural Practice by RoBerT 8corT BURN, one
of the Authors of ¢ The Book of Farm Implements and Machines,”
and of * The Book of Farm Buildings,’ Author of ¢ The Lessons of
My Farm,’ and Editor of ‘ The Year-Book of Agricultural Facts.’
In one large 8vo. volume, pp. 784, with 215 Illustrations, price £1 1s.
strongly half-bound.

¢ The standard, and text-book, with the farmer and grasier.’
FArMrR's MacazING,

¢ A valusble repertory of intelligence for 'all who make agriculture & pursuit,
and especially for those who aim at keeping pace with the improvements of the age.
« + « The new matter is of s0 valuable s nature that the volume is now almost
entitled to be considered as & distinct work.'—BELL'S M 8BENGER.

¢ The public are indebted to Mr. Beott Burn for undertaking the task, which he
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PROFESSOR WHEATSTONE, F.R.S,
(With a Portrait)

The present volume is the Fortieth Annual Collection of Facts
in Science and Art which its Editor has had the gratification of
senting to the reading public. He commenced his labour of
ove by the publication of the Arcana of Science and Art, in 1828;
this series extended to the year 1838—11 volumes. In 1839, he
commenced & new series, entitled the Year-Book of Facts, in
which the design was extended, and carried out with closer atten-
tion to matters of detail : the result was a twofold increase of
sale. With the publication now before the reader, the Year-book
extends to 29 volumes, making— with tho Arcana of Science and
" Art, 11 volumes—40 volumes, each of which has been pro-
*duced by the Editor almost on the same day in each year. The
retrospect is suggestive of anything but thankless feeling, in this
brief note of forty years’ work ; while the Editor is fortunate in
having to commemorate, as the leading accomplished fact of the
past year, the Atlantic Telegraph. Of the scientific labours of
its originator the following is an outline.]

CuarLes WHEATSTONE, Professor of Experimental Philosophy
in King's College, London, was born at Gloucester, in 1802, In
early life he was engaged in the manufucture of musical instru-
ments, which led him to the study of tho Laws of Sound. The
results of some of his rescarches ho precented to the Royal Society,
in 1833, in a paper “ On Acoustic Figures;” and he brought
forward at the Royal Institution various new experiments in this
branch of science, an account of which will be found principally
in the Quarterly Journal of Science.

Mr. Wheatstone was next led to investigate the scionces of
Light and Electricity ; and in 1834, communieated to the Royal
Society his « Experiments to Moasure the Velocity of lectricity
and the Duration of the Electric Light.” In this year he received
the appointment of Professor of Xxperimental Philosophy in
King’s College. In 1838, Professor Wheatstone submitted to the
British Association his Stercoscope, the instrument contrived by
him for illustrating the phenomena of binocular vision. Sir
David Brewster considered this communieation to be one of the
most valuable optical papers presented to the Association; and
Sir John Herschel characterised Mr. Wheatstone's discovery as
one of the most curious and beautiful, for its simplicity, in the
whole range of experimental optics. It is described and illus-
trated in the Phil hical tions, 1838, part 1.

In 1843, Sir David Brewster published a memoir in the Trans-
actions of the Royal Society of Edinburgh, in which, while dig-
senting from some of Mr. Wheatstone's conclusions, he said: “ In
prosecuting this subject, my attention has beon particularly fixed
upon the interesting paper of my distinguished friend, Mr. Wheat-
stone, ‘ On some remarkable and hitherto unobserved Phenomena
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of Binocular Vision.' It is impossible to over-estimate the im-
rtance of this paper, or to admire too highly the value and
uty of the leading discovery which it describes—namely, the
reeption of an object of three dimensions by the union of two
isgimilar pictures formed on the retine.” Subsequently, in the
North British Revirw (No. 33), he attacked the originality of
Mr. Wheatstone’s discoveries; but he still admitted that « Mr,
Wheatstone has the merit of having been the first to exhibit
practically, by combining the pictures of objects as seen with
each cye, by means of an apparatus consisting of two plane
mirrors, at an angle of 90°, in which the eyes of the obseryer see,
by reflection, the superimposed images of the two plane repre-

sentations of the object.”

‘We now pass on tothe invention through which Professor Wheat-
stone has acquired his high reputation, by bringing out that most
remarkable invention, the Flectric Telegraph. In 1819, Oersted
made his grand discovery of the deflection, by a current of elec-
tricity, of a magnetic needle at right angles to such current. Dr.
Hamel, of St. Petersburg, states that Baron Schilling was the
first to apply Oersted's discovery to telegraphy. In 1836, Pro-
fessor Muncke, of Heidelberg, who had inspected Schilling's
telegraphic apparatus, explained the same to William Fothergill
Cooke, who, in the following year, returned to England, and
subsequently, with Professor Wheatstone, laboured simultaneously
for the introduction of the eclectro-magmetic telegraph upon the
English railways; the first patent for which was taken out, in
the joint names of these two gentlemen, in the year 1837, and
1aid on the London and Bldckwall Railway. The wires employed
were of copper, incloged in an iron tube, each wire being separated
from its neighbour by some non-conducting material.

Meanwhile, & misanderstanding had arisen respecting the rela-
tive positions of Messrs. Conke and Wheatstone in connection
with the invention; when Sir M. Isambard Brunel, engineer of
the Thames Tunnel, and Professor Danicll, of King's College,
signed a document, stating that :—

¢ Whilst Mr. Cooke is entitled to stand alone, as the gentleman
to whom this country is indebted for having practieally introduced
and carried out the Electric Tolegraph us a useful undertaking
promising to be a work of national importance ; Professor Wheat-
stone is acknowledgod as the scientific man whose profound
and successful researches had already prepared the public to re-
ceive it as a project capable of practical application it is to the
united labours of two gentlemen so well qualified for mutual
assistance, that we must attribute the rapid progress which this
important invention has made during the five yeurs since they
have been associated.” .

This document is dated 27th April, 1841, and is acknowledged
hy Messrs. Cooke and Wheatstone to be correct. But the above
document refers onlﬁto the first patent in which Mr. Wheatstone
was associated with Mr. Cooke, and it forms only a very small por-
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tion of the many investigations connected with the Eleetric
Telegruph: these have been mostly cartied out by Mr. Wheat-
stone, independently of Mr. Cooke, and even the document in
uestion has been misinterpreted, as will be seen by the followin,
etter from Professor Daniell, and extract from his work, botf
written since the above document:—

«King’s College, London, May 24, 1843.

“ My dear Wheatstone,—In reply to your note of yesterday, I
beg to state that I have a perfect recollection of all the circum-
stances under which the *Statemont of facts’ rogarding the
Electro-Telograph was ed to, and signed by Sir M. Isambard
Brunel and myself. You have, not quite correctly, called it an
‘Award’ of the arbitrators; for, strictly speaking, the arbitra-
tion was not proceeded with. The arbitrators, considering the
pecuniary interests ut stake, and the relative position of the
ties in those respects, were of opinion that, without entering into
the evidenco of the originality of the inventions on either side, a
statement of facts might be drawn up, of the principal of which
there appeared to be no essentiul discrepancy in the statement of
either party, which might amicably scttle the unfortunate misun-
derstanding which had occurred. [As a preliminary stop, certain
printed statements, which were objected to, were withdrawn and
destroyed.] . This having been complied with, the * Statement”
in question was agreed to, and signed both by tho arbitrators and
Jjoint-patentees.

“This document. makes no assertion whatever as to the origi-
nality of the inventions on either side, neither was it necessary or
expedient that it should do so; for, whencver you and Mr. Cooke
may think it advisable to publish tho details of your scveral in-
ventions, the scientific public will want no guide in forming their
own opinion upon their resemblances, difforences, and merits.

“Intimately acquainted as I am with the particulurs and pro-
gress of your own undoubted inventions, I have no hesitation in
oxpressing to you upon paper the opinion which I havo always
expressed to others, viz. that thoy are of incomparable beauty and
simplicity, and by themselves sufficient to supply all the purposes
of the most extended telegraphic communication. I will, more-
over, repeat that which I have alroady published in my Introduc-
tion to Chemical Philosophy, viz. that your contrivances would
have been of no avail for telegraphic purposes without the inves-
tigation which you were the first, to make, of the lJaws of electro-
magnets, when acted on through great lengths of wire,

I remain, my dear Wheatstone,
¢ Ever faithfully yours,
“ (Signed) J. F. DANMELL.

¢ To Professor Wheatstone, &ec.”

The following is the extract from Daniell's Tntroduction, re-
ferred to above :—

“But the applications which Professor Wheatstone has made
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of the almost instantaneous transmission of this wonderful power
to unlimited distances to telegraphic es are far more pft-
fect, ingenious, and practically useful than anything which has
yet been contrived for the concentrated action of the force. Like
‘the daguerreotype and the voltatype they have sprung from scien-
tific principles at one leap to perfection. It is not difficult to
foresese, that these modes of distant communication will rank, ere
long, amongst the necessary conveniences of a highly civilised
community. Professor Wheatstone, in conjunction with Mr. Cooke,
has taken out patents for these valuable inventions, and under
the superintendence of the latter gentleman a telegraphic line .of
fourteen miles has already been laid down upon the Great
Western Railroad.”
The following précis contains the leading facts relating to the
- invention of the Submarine Telegraph :—

A submarine electric telegraph was, from the commencement
of Mr. Wheatstone’s exs)eriments, a prominent object in his
thoughts. He has several letters, dated in the spring of 1887,
from gentlemen acquainted with his plans, referring to this pro-
ject. The first occasion on which any allusion to this subject
appears in print is in the Fifth Railway Report of the Select Com-
mittee of the House of Commons. Mr. Wheatstone was examined
before this Committee on February 6, 1840 ; and Sir J. Guest,
who was previously acquainted with his plans, put the question,
“Have you tried to pass the line through water?” to which he
replied, “ There would be no difficulty in doing so, but the experi-
ment has not yet been made.” The Chairman (Lord Seymour)
then asked, “ Could you communieate from Dover to Calais in that
way?” His answer was, “I think it perfectly practicable.”
Shortly after this, having been furnished with the necessary hy-
drographic information by his friend Sir Francis Beaufort, and
received much useful counsel from the late Captain Drew of the
Trinity Board, Captain Washington, and other scientific naval
friends, he prepared his detailed plans, which were exhibited and
explained to a great numbar of visitors at King’s College, among
whom were the most eminent scientific men and public authori-
ties. He also made the subject known in Brussels. In a notice
of his new telegraphic instruments, by Professor Quetelet, pub-
lished in the Bulletin of the Académie Royale de Bruxelles
for October 7, 1840, it is stated,—‘On sera sans doute charmé
d'apprendre que I'auteur a trouvé le moyen de transmettre les
signaux entre I'Angleterre et la Belgique, malgré I'obstacle de la
mer. Son voyage se rattachait en partie & cette importante opé-
ration, qui mettrait I'Angleterre en rapport immédiat avec motre
pays, la Frauce, la Hollande, I'Allemagne, et méme la Russie.”
And in Le Fanal, a Brussels paper of September 30, 1840, it is
observed,—* M. Wheatstone pense qu'il est possible de commu-
piquer avec son appareil entre Douvres ot Calais; il répéte en co
moment ses expériences & I'Observatoire de Bruxelles, en présence
de plusieurs savuns littérateurs.”
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Mr. Wheatstone’s plans were also shown, in 1841, to some of
the most distinguished ‘scientific men in Paris; who came to see
his experiments at the Col de France.

In the agreement en into by Mr. Cooke and himself in
April, 1843, it was stipulated that certain limitations therein
expressed * should not extend to prevent the said Charles Wheat-
stone from establishing electric telegraph communication between
the coasts of England and France, which he is hereby expressly
authmjsed to do if he shall so please, and for his own ‘exclusive

rofit. '
P The agreement made with Mr. Cooke in October, 1845, by
which he undertook that the Company to whom he was about to
sell the patents should assist Mr. Wheatstone in carrying his
project into effect, is as follows:—

«It is understood that Mr. Wheatstone will take the chair of
a Committee of three, to take charge of the manufacture of the
patent Telegraphic instruments, and the taking out and specifying
future patents and matters of the like nature, at a salary of 700/,
a year, and shall devote to such objects what time he shall think
necessary. It is also understood that a patent shall be applied
for immediately to secure Mr. Wheatstone's improvements in the
mode of transmitting electricity across the water; that Mr.
‘Wheatstone shall superintend the trial of his plans between
Gosport and Portsmouth ; and if these experiments prove suc-
cessful, then in the practical application of the improvements to
the purpose of establishing a telegraph between England and
France; the terms on which such Telegraph is to be held being a
matter of arrangement between the proprietors of the English
and French patents. These terms are understood as a part of
Mr. Cooke’s plans for disposing of the patents to a company.

“ (Signed) Wictiam F. Cooxe.
C. WHEATSTONE.

¢ 1, Copthall Buildings, London, -

3rd October, 1845.”

The Abbé Moigno was in England in the spring of 1846,
whilst Mr. Wheatstone’s experiments were in preparation, and
he published an account of what he had seen in I'Epogue of
October in that year. This notice he afterwards reproduced in
the first edition of his Tvaité de Tulégraphie Electrique (Paris,
1849) :—It states that in 1840 M. Quetelet had announced that Mr.
‘Wheatstone had invented the means of transmitting signals be-
tween England and France, which he, the Abbé, had witnessed.

In consequence of Mr. Cooke's non-fulfilment of his engage-
ment, and the proceedings of the Company reforred to in the
pamphlet, Mr. Wheatstone was obliged to relinquish an object
which had been a cherished one with him for ma.ny&:rs. veee
His previous arrangements with Mr. Cooke precluded him from
attempting to accomplish it through other channels. The result
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was, that for a time the subject was in abeyance ; but five years
afterwards it was takep up Mr. Wheatstone's starting-point,
and was successfully accomplished by the enterprise and skill of
othe;t: parties, unconnected either with the Company or with him-

self.

Vice-Admiral Smyth, in his Speculum Hartwellianum, 1850,
bears the following testimony to Professor Wheatstone’s claim :—

“¢This gentleman, the most remarkable inventor of our day, has
had much obfuscation to put up with. Though heis undoubtodx
the first contriver of the Electric Telegraph in the form whi
made it available for popular use, yet shaky claims were cooked
up in other quarters. His discovery of the elegant stereoscope
was carped and nibbled at; and his Submarine Telegraph, of ,
which he showed me plans, and ]Emblicly explained the details,
upwards of eighteen years ago, has been all but smothered in
other names ; bence the Abbé Moigno, in his Tvaité de T¥lé-
graphie Elwtn'ﬁc, mintedly says: ‘M. Quetelet avait annoncé,
dés 1840, que M. Wheatstdne avait trouvé le moyen de trans-
mettra les signaux entre I'’Angleterre et la France malgré I'ob-
stacle de la mer” I am not aware of any cuckoo yet sitting
upon his incomparably simple Polar Clock, though invasion may
be looked for. Ma spetta un poco! Time is a great adjuster of
these anomalies!”

Two papers by Mr. Wheatstone, on electrical subjects, ought
to be recommended to the reader, namely, ¢ Experiments to de-
termine the Velocity of Electricity, and the Duration of Electric
light (1834)” and * New Instruments and Processes for determin-
ing the Constants of a Voltaic Circuit (1843).”

. A. De La Rive, in his Treatise on Electricity, 1858, writes :—

“The philosopher, who was the first to contribute, by his
labours, as ingenious as they were persevering, in givingto Elec-
tric Telegraphy the practical character that it now possesses, is,
without any doubt, Mr. Wheatstone. This illustrious philo-
sopher was led to this beautiful result by the researches that he
had made in 1834 upon the velocity of clectricity,—researches in
which he had em(floyed insulated wires of several miles in length,
and which had demonstrated to him the possibility of making
:lgilmli: ngt.hnd magneto-electric currents to pass through circuits of

8 J

In the year 1854 an article appeared in the Quarterly Review,
in which the sole merit of the invention of the Electric Telegraph
was attributed to Professor Wheatstone. This paper provoked
a rejoinder from Mr. Cooke, in the form of & pamphlét, a third
edition of which came out in October last, in conseguence of a
lug: amount of credit having recently been publicly accorded
to Professor Wheatstone than Mr. Cooke deems him entitled to.
A fourth edition has appeared, owing to Mr. Cooke having heard
that Professor Wheatstone's friends assert that, on the sale of
the patents to the Electric Telegraph Company, the Professor
received less compensation than he was entitled to. The presént
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edition therefore contains Mr. Cooke’s answer to this imputation,
which, it ap) , had been made before.

In one of the many commemorations of the Laying of the
Atlantic Cable in the past year, it was emphatically declared
—4The credit of the original idea—that is, of the invention
itself, belongs to Mr. Wheatstone.” (Zimes.) This was followed
by & letter from a Correspondent :—

“I rejoice in the ultimate reward of those who, at immense
expense .and risk, boldly but skilfully, and with careful and pro-
found caleulation, made every preparation which talent and skill
could devise for the accomplishment of the important work. I
rejoice also in the universal appreciation of this grand achieve-
ment, and in the desire to load with expressions of gratitude and
approval all the partics by whose combined efforts the grand sue-
cess has been attained, including those who contrived the plan
and supplied the means of carrying it out. All hail to their
honours! But how happens it, that, in the midst of this jubilee.
and triumph, the philosopher who invented telegraphic communi-
cation is left in the shade?

“I had the honour to be one of a small party who, many years
ago, were admitted to Professor Wheatstone's laboratory, at the
London University, to see his models and the operations he was
at that time enabled to exhibit; on which occasion Mr. Wheat-
stone privately rovealed and demonstrated his invention of tele-
graphic communication, and not only foretold but proved, to the
amazement of all present, the wonders it would accomplish. Mr.
‘Wheatstone had not the wealth necessary for carrying out his in-
vention, but sold his patent to men of capital and ability. I need
not dilate on the great things these gentlemen and their asso-
ciates have accomplished. I may say they have astonished the:
world ; but I cannot help thinking, that in this season of jubileo
and triumph the man of science and genius, who elaborated his
own idea and manifested its practicability, should not be forgotten
in the dispensation of honours and dignities.”

This was followed by a lettor from Mr. George Cruikshank, a
friend of Mr. Wheatstone, stating ‘“ that the discovery arose, I
believe, from the circumstance of Mr. Wheatstone, when first ap-
pointed lecturer at King’s College, having seven miles of wire in
the lower part of that building which abuts upon the river
Thames, for the purpose of measuring the speed of lightning, or
the electric current, and upon one occasion, when explaining his
experiments to me, he snid—* I intend one day to lay some of
this wire across the bed of the Thames, and to carry it up to the
top of the shot-tower on the other side, and so make signals,
and this was, I believe, the first idea or suggestion of a Sub-
marine Telegraph. We are also indebted to Mr. Wheatstone for
the electric bell, for, long before this telegraph came before the
‘public, in explaining the machinery to me, ho eaid, as it was pos-
sible that one party might be asleep at one end of the wire, he
had so the working that the first touch should ring a
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éﬁa.mnifﬂwnmdsofmluapnt. This, it
is an important part of the discovery.”
ﬂio t volume-we have recorded the laying of the
¢id A hst,mdthehonmmwhxehhavebeenepnfornd
who took an executive share in that great event. The
distribution of these honours, has, however, drawn from 'a con-
Em.ry * and we think 'with justice, these remarks :—
nderson of the ‘Atlantic Cable expedition, and one of
the hardest and most successful workers in it, cannot be made &
G.0.B. because the ¢ rules of the service’ are against it. Mean-
while, his able and scientific fellows are created knights 'and
baronets, while Wheatstone, but for whose marvellous following
in the track of his gifted predecessors, there would as yet have
been no Electric Telegmpg at all, is left out in the cold, without
being named ! Add to this, tha.t Mr. Bright, in his speech at
Leeds, conferred on his American mandn%lr Cyrus Field, the
honour of naming him as the sole person to whom the completion
of the cable was due. My, Bright was as silent as to that ex-
cellent gentleman’s Enghsh colleagues in the great work as if
t.hi; never existed.
rofessor Whea.tstone, D.CL, LL.D, F.RS, is a correspond-
ing member of the Aca.demles of Sclence of Paris, Brussels,
Berlin, Munich, Stockholm, Turin, Milan, Rome, Washmgtnn,
&;c and Chevalier of the Legion of Honour.

" The Telegraphs used in this country, whose signuls are transient,
and must be read off one by one as they appear, are the double
and the single needle telegraphs of Cooke and Wheatstone, used
by the Electric Company aud the South-Eastern Railway Company
—the single needle requiring one wire, and the double needle two.
The Telegraph of Professor Wheatstone, in which a_hand points
to the letter itself on a diul, is gaining ground for private use.

Electro-telegraphy owes ‘much to Professor ‘Wheatstone ; but
his latest achievement excels all we have yet heard of. With his
improved automatic instrument, li perly manipulated, he can
mnumt six hundred distinctly legible signs or letters in a

o
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In the followmg YeanBooIca of Facts will be found the subse-
quent papersdescriptive of some of Professor Wheatstone's valuable
contributions to science; 1849, pp. 124-127, The Polar Clock or
Dial described ; 1852, p. 145, Cook and Wheatstone's instrument
set in motion from Dover to Calais ; 1857, p. 1564, Duration of
the Electric Spark measured by Professor W%eatsbone s appara-
tus; 1858, p. 147, his Evidence before Parliament as to the prac-
tlca.blht,y ‘of submarine communication between land and
France; 1861, p. 166, his Universal and Military Telegraph
delcnbed 1866 . 119, his Thermo-Electric Battery. .

The accompan n rtrait is engraved, by permission, from a
Portrait taken by the London Stereoscopic Company.

-

® The Athenzum.
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By the Editor of the present Volume.

CURIOSITIES OF SCIENCE, PAST AND PRESENT.

" First and Second - Series. (“ Things Not Generally Known” in
Science.) ¥ep. price 2s. 6d. each, cloth; or, the 2 vols. in one,
- cloth, 5s., or half-bound. N
¢ There is not a man of science on the face of the earth,-who
can read lish, who would not be arrested by this book, on
matters which he never knew, and on matters which he had for-
gotten."—Athenaum. ,

“ The *Curiosities of Science’ contains as much information
in, 250 pages as could otherwise be gleaned from reading elabo-
rate treatises on physical phenomena, acousties, optics, astronomy,
geology, meteorology, nautical geography, magnetism, the electric
telegraph, &c."—Mining Journal.

“Mr, Timbs has here compressed an amazing amount of
fresh and stirring matter within the compass of a small book.”—
Engineer. .

“This is certainly one of the most curious and interesting of
Mr. Timbs's books : there is less of mere extract and more of
judicious and skilful compilation than in some of its predeces-
sors. We recommend the work to the leisure moments of our
professional and other readers, as one sure to repay tenfold both
the cost and trouble.”—Builder.

“Mr, Timbs ﬁossesses the rare faculty of clear and accurate
condensation. He is never obscure, nor does he apparently omit
l,nything essential. We cordially recommend his volume to our
readers.”—Lanoet,

THE YEAR-BOOK OF FACTS IN SCIENCE AND ART.

The Volume for 1866 contains a Portrait of Professor Jomx
Paruies, F.R.8.; that for 1865 a Portrait of GeNERAL SaBINE,
President of the Royal Society; for 1864 a Portrait of Sir
Wimriax ArMsTroNg, C.B., LL.D., &ec.; for 1863 a Portrait
of S8z Cmarres Lyrrr, D.CL, F.R.S.; for 1862 a Portrait
of Wrriam FairBamew, F.R.S, LL.D.; and for 1861 a Portrait
of Lorp Brovenax, F.R.S.

The above volumes, price &s. each, are all on sale.

LOCKWOOD & CO., 7 Stationers’ Hall Court,
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GUILDHALL INDUSTRIAL EXHIBITION,

Tuis display of beautiful Manufactures was opened by the
Lord Mayor and Sheriffs on March 6, 1866. It was termed the’
City of London Working Men’s Industriul Exhibition, which was
characterised by the Lord Mayor (Alderman Phillips), with his
usual felicity, as follows :—

“He felt that it was a high honour to reiresent. on that occa-
sion the working citizens of London, to whom the whole of the
present Exhibition was solely due. To them he would say, on
the part of the corporation and of the capitalists of the city, ‘ our
welfare is bound up with yours! Within the limits of fair com-
petition the capitalist was as dependent on the workmen as the
workmen were on the capitalist. Enterprise and industry must
go hand in hand together in all progress, and when fairly com-
bined under our free institutions, which give every citizen a free
and open fleld for his exertion, we might say, ¢ Come east, come
west, we are ready to exchange the products of our capital, skill,
and labour with all the world. We offer to all connected with
art, science, and industry the right hand of fellowship, and seek
in the spirit of brotherhood to promote universal happiness.’ In
the namg of the committee I now declare the ibition duly
opened, and may God speed it 1" .

The collection included objects which were more or less worth
seeing under the following heads :—Architectural models, designs,
and drawings ; books and bookbinding, curiosities, carvings, turn-
ings in wood and ather materials; drawings in crayon and pencil,
water-colours, and pen and ink; engravings on wood, metal, &e. ;
artificial flowers, feathers, and hair; frames, decorative furniture,
und esbinet-work ; graining, marbling, and paper-hanging ; glass-
work for decorative purposes, and cut glass ; heraldry ; illustra-
tions; inventiong, for promoting domestic economy; inventions
for protecting life by sea, rail, and roed; iron and hardware;
masonic and otherjewellery; leather-work, boots and shoes; ladies’
work and millinery; medical and surgical instruments; modelling
in marble, plaster, and bronze; mechanism (working models);
sewing machines, musical instruments, naval architecture, {aint-
ings in oil, photography, scientifi¢ instruments, stuffed birds,
insects, &e. ; tailoring, wirework, watches, chronometers, and mis-
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nﬂru” : : ‘pﬁmj awarded to the Exhibitors were djstributed
by . Pepbody. .

' INDUSTRIAL EXHIBITION, ISLINGTON.

! - Tgm Exhibition was opened on the 1st of September, 1866, in
the Agricultural Hall, Isli n.nndwasdosesafterapros
ous eareer of ten weeks. It is a noteworthy fact, that whilst,
during the past two years, fiearly all these Working-class Exhibi-
tions have been failures, this one was a most unquestionable
sucoess. This is no doubt attributable to the excellent man

. ment, and to the low prices of admission. In their '
adjudicators make the following remarks, which should be well -
weighed by intending contributors to future exhibitions of this

They say:—¢ We feel bound to state that, with certain

‘honourable exceptions, the objects exhibited do not attain to
great excellence, The chief deficiencies are in those important
qualities which result from well-directed study, and in originality -

. of design, the offspring of independent thought. At the same
time there are abundant evidences of patient, laborious perse-
verance, of earnest assiduity, and particularly of technical skill
and manual dexterity, which give promise of more decided excel-
lence in future Industrial Exhibitions.” All this was accom-
plished without any royal presence or patronage; and the suc-
cess of the Exhibition showed what the English working-people
can do for themselves. :

" During the ten weeks the Exhibition was open, no less than
599,248 persons entered the building, of whom 530,797 paid for
admission, 4,664/. 7s.10d. ; receipis from other sources, including
rent of stalls, making a total of 5,400/ ; expenditure, 4,5307. ;
leaving a balance in favour of the executive for disposal of 870!,
The gross number of exhibitors was 1,492; and the awards of
grizes by the adjudicators consisted of 85 silver medals, 187

ronze medals, and 189 certificates of honourable mention, makin,

a total 461. In addition to these, there were a number of speci
prizes, amounting to 57/.; and a framed view of the Exhibition
was presented to every one of the 1,500 exhibitors. The Directors
of the Agricultural Hall Company, and other persons, liperally
gave money prizes.

After the distribution of the prizes, which took place in Exeter
Hall, Mr. Beresford Hope, M.P., addressed to the assembly these
admirable remarks upon the requisite connection of workmanship
and art :— Exhibitions like the one recently held at Islington
were most creditable to those who took them_up; but even in
such exhibitions there might be mischief luPking, if they led
persons to think that their own natural ingenuity would enable
them to dispense with instruction in the principles of art, The

. working men should not require those exhibitions as flelds en
which ? could canter their own ingenuity, in order to see how
they could go without'real systematic learning. ‘The great object
to be achieved was.the perticular improvement of every mea in
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his own particular studies; and, with all respect to the gentle-
men who ised working men’s exhibitions, he must express
his opinion, that while prizes should be given to those who in

their hours of recreation produced works out of their own
business, something more special should be given to-those who, as
a labour of love, prepared articles for exhibition in that profession
to which they has devoted their life.” These remarks of the hon.
member were much applauded.

‘Whilst, however, we admit the importance of art-instruction,
we cannot approve of some of the means taken for enforcing it.
Mr. Tom Taylor, in an address at the Lambeth School of Art,

. zave this dreary view of the slow progress of art in this country:
—¢1In these times, more than in t.h:os;ys of old, the lower classes
were almost wholly deprived of every opportunity of art-educa-
tion, except such as were specially put in their way. The growth
of London was so rapid that, if it were not for excursion trains
and the parks, the artisuns of this huge city might pass their
whole lives without ever seeing the green grass or smelling the
sweet breath of the country. The ugliness of our modern rbs,
the sordidness of so many of the phases of the nineteenth century
life, the universal haste to be rich at any cost of mental cultiva-
tion—these, and other influences of the same description, exercised
a deteriorating effect upon the national life. Proof of this might
be found, if proof were needed, in the general ignorance of art
which was manifested in the workmen's exhibitions that had re-
cently been held throughout the country.”

Mr. Taylor has here overlooked the fact that much of this
“ general ignorance” is to be attributed to the excess of amateur
art in the above Exhibitions ; other points of his argument are,
to our thinking, equally unsound amfo untenable,

THE PARIS EXHIBITION BUILDING,
(See Vignette.)

Tar Building for the Paris Universal Exhibition of 1867 is in
plan a colossal oval, erected in the Champ de Mars, thus com-
memorating the triumphs of Peace in what is litorally termed the
Field of War. In addition to the main building, the park itself
is rendered available for the display of articles in two of the ten
groups into which the Exhibition is divided. Those two groups
will include articles for which the interior of the building is not
suited, such as agricultural implements and model buildings, as
well as machines and apparatus for the exhibition of which the
direct application of fire is necessary. The building itself has
been specially arranged so as to present a division or separation
of the objects exhibited, not only by countries, but algo by classes
—an idea which is not new, for it was actually pmposeg by the
Society of Arts for the Exhibition of 1862; but, for reasons
unnecesgary to enter into here, that plan was not adopted. The
building presents a series of concentric passages, in juxtaposition
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#ith esch #iich one of the groups into which the classification
ia flivided will be shown, whilst each country has a segment of
ﬂnovddhdnd'by&uuges radiating from the centre; so that
in passing round the building by any one of the concentric

wo shall come upon each country in succession, and."

shall find in eacl} group objects of the same class.

© 'The system of classification which has been adopted forms
& special feature of the Exhibition, the shape and arrangements
of the building being specially adapted for the display of the
objects thus classified. The classification is based on the idea
thiat these exhibitions are intended to bring into notice all the
resources which industry can create for satisfying the wants of
mankind, and the Exhibition is divided primarily into groups,
f:l:nix?{l are intended to correspond with the great wants of the human

ily. .

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES.* .

A LARGE octavo volume, of some 550 pages, with the above title,
has appeared. . It is the result of long and laborious application
to the subject, and it is difficult to imagine any better assurance
of the practical value of the work than is contained in the fol-
lowing paragraph from the preface to the volume :—* For several
‘years past the author has made the subject of Steam Fire-engines,
their construction, management, and requirements, his peculiar
study. He has also been in the habit of attending various trials
of them, private as well as public, and of seeing them at work at
fires, making his own notes and observations thereon, taking the
meunsurements himself personally, or assisting in so doing, and,
carefully noting particulars and results whilst on the spot.”

Every one who acknowledges the truth of the home proverb,
how good a servant and how bad a master is fire, will receive
this work as a hundbook to our social economy. The opening
chupbers of the work are specially of this value ; and now that the
subject of volunteer and paid fire-brigades and fire-engines is very
properly attracting a considerable amount of attention, the real
worth of the book will not fail to be appreciated. In its thirty-
four chapters, the important subject is treated in all its phases ;
and, besides the construction and uses of fire-engines, which are
treated and illustrated in detail, we have all sorts of provisions
and precautionary rules for fire-brigades, and their orgunisation
and management. Thus we have means for subduing fires, fire-
proof-structures, manual and steam fire-engines, appliances and
equipments, the whole supplemented by thirty-four large pages of
closely-printed index. Altogether this is a large book, upon u
very important subject, more especially to large communities ; and
it has truthful record, judicious observation and experience, to
recommend it to the attention of readers.

# ¢ Pires, Firo Engines, and Fire B: es ; with a History of Manual and
Steam Fire o8, their Comstruotion, Use, and Management.” By,
CnareEs F, T. Youna, C.E., Memb. Soc. Engineers.



MECHANICAL AND USEFUL ARTS. 17

. SCIENCE FOR * PRACTICAL ENDS.”

Ar the late Meeting of the British Association,* Mr. Eswhlay,
the president of the Mechanical Science Section, pointed out
thut their inquiries were limited for the most part, if not alto-

gether, to those branches of statics and dynamics which were or

ht be employed for the realisation of so-called “ practical ends;*
anlg then continued,—* Whatever may have been the advancemem;
which civilised peaple have made in the arts of peace, it is only
too evident that those peoples have even outstripped themselves
in advancing the arts of destruction. ‘We have seen in the great
internal contention of our American brethren, and still later in
the struggle in which several of the most 1mporiant States of
Europe have engaged, that war is no longer carried on by means
of mere animal courage and brutal force. On the contrary, we
perceive, much to our umazement, I believe, that the highest
branches of mechanical science and the most refined processes
and operations of the mechanical arts are resorted to by the
modern warrior for the purposes of offence and defence ; nnd we
are taught, by the logic of facts, that the modern soldier must
cease to remain a passive machine, but, on the contrary, must
henceforth be trained as a skilled la.bom'er, if, indeed, not even
a8 & ekilled artisan.

“ At the present moment the internal and external defences of
this country are in a most unsatisfactory condition. Many
endeavours have been made, and much money, reckoned by
millions, has been expended—I will not say wastefully or unwor-
thily, but certainly for the most part uselessly, in endeavours
to secure our coasts inst the attacks of a foreign enemy.
Forts have been erected where an udversary would never seek
to land. Ships of an enormous size, and carrying enormous arma-
ments, have been constructed, which can neither sail on shallow
waters nor safely encounter a hurricane in deeper ones—which,
with vast mechuanical power on board, can yet not carry a suffi-
cient quantity of coal to enable them to find their way to, and

#* The British Association met at Nottingham in August, and proved &
great success, especially as regards the hoepitable reception given to the
savans in the town, as well as in the excursions made in the neighbouring
country, which were very attractive. The papers read were of average
mtm-ut, but scarcely of higher character ; but, according to the Athenaum

the meeting will be remarkable and remembered for the boldnees
sbﬂlty of the Presldentlal Address, in which Mr, Grove so fearlessly
ldvoewadtha mnch-atuwked dootrine of Conunuity Only two papers were
d to be in exte in the of Transactions. It was
observed that there was a remarkable absence of some of those most eminent
mwhom the world has boenin f.he habit of regm'dmg in pm years as
amongst the of the A ti wever, of
men of mark was very good, and the prooeedings were oonduobed with &
nguhrley which has never been exceeded; the plan of separating the exour-
ays from the working-dnyl deeerveu to become a fixed rule of the
lnnﬁtntion. The t the meeting were :—0ld life members,
207; new life members, 3; ‘old wnnnnl members, 218 ; new nmmmm
106' u.odntu, Idiu. 771 ; 1 reignm. 11 ; totd, 2,221;
reedvell. s,mz. The Aseociation will meet in 1 at Dundee, under the
prosidency of the Dnhe of Buocleuch.
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aet  of, our colonies, and which, for the same resson,
aep wholly unable to. eqrivey our merchantmen to those distapt
clinies, without s safe communication with which the trade and
commeroe of Englund must be annihilated. Arsenals have been
enh:g:d. if pot constructed, in situations in which they car.-
secured from an enemy’s fire by fortifications, vgwh it
requife an additional army to man. Guns, each one larger
or more elaborate than the last, have been invented and con-
.structed, and tried ; and floating castles, each one heavier and
nglier, and more unmanageable, and more useless (except. for
special applications) than the former one, have been built and
cast upon the waters to resist them; and yet, it is lamentable to
have occasion to say it, nearly all the many naval and military
officears with whom I have come in contact freely acknow!
that this great country is not in a position to defend either her-
self or her colonies against a combined attack from more than
one of those foreign friends we have heretofore recognised under
a different appellation. There were present gentlemen who
would enlighten the Association upon the mechanical appliances
best adapted for the improvement of our defences; and who
would also not neglect the consideration of so much more of our
science as contributed to the material wealth and prosperity of
our country, and to the social comfort and intellectual improve-
ment of its inhabitants, and of the whole world.” ,

Mr. Hawksley then directed attention to points of interest pecu-
liar to Nottingham and its neighbourhood. You will find here
(he eaid), in the lace-machine, combinations and arrangements of
mechaniem of the most complicated yet of the most exact kind, all
tending to the cheap and rapid fabrieation of an article of com-
merce which has made its way over the entire world, and with-
out the possession of which no home, and, I had almost said, no
lady’s dress, can be considered complete. The present state and
extent of this really wonderful manufacture is an instance, and
even & remarkable one, of the effect of that law of continuity
which last evening formed the staple of our President’s address.
It has not only been by little and little, but by close and continun-
ous progression, that the lace mechanism of Nottingham has
become developed into that condition of almost perfection to
which it has now attained.”

“ Within & very few miles many of the most interesting forma-
tions of the earth’s crust come to the surface, from the syenite at
the base of the system to the more recent deposits of lias and
oolite. Coal and ironstone are very abundant, and although it
is to be regretted that the town of Nottingham has not yet availed
itself of the vast amount of mineral wealth within its reach, yet,
in the large undertakings of Butterly, Riddings, and other places,
as well as the great extent to which the Midland Coal Field is
being mgght for the supply of distant countries, you will see
evidences of the growth. of a local industry, which, as I believe,
is yet in its infancy.” - A
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It was subsequently mentioned by Mr. Felkin, in illustration
of the importance of diffusing scientific knowledge among the
working ef:uel, that since 1780 no less than 660 patents for

..inventions comnected with the manufacture of lace had been
““saken out, of which all but some half-dozen were the discoveries
# of working men themselves; while in the last 14 years alone
machinery to the value of 2,000,000. had been laid aside as no
longer required for the attainment of the object in view. Mr.
Babbage, on the ooeano:ulci his azn}':i i Notﬁn ham, sat for two
hours ing at a parti machine, by which some surprisi
results were accomplished, and, in reply to a question m
to him, gave the reason for his narrow inspection of the machine,
which was, that althougl effectual for its purpose, it had been
contrived and put together by a man whose contrivances showed
that he was no mechunic at all, but merely felt his way from
to stage. In machines now in use in Nottingham the same
mesh which used to require 60 motions could now be made with
six. What an enormous saving of time, monery, and labour
would have been effocted, if the inventors who patiently found
their way from one improvement to the other had known before-
hand the principles by which it was necessary to be guided!

.
PERMBABILITY OF IRON.

Tag Master of the Mint, Mr. Graham, the well-known chemist,
has announced to the Royal Society his discovery that Iren at a
low red-heat absorbs a considerable quantity of carbonic oxide ;
and that, contrary to long-standing belief, this gas does not act
on the surface of the metal only, but permeates its entire sub-
stance. Having taken up the gas, the iron will retain it for any
length of time, and in this condition it is best adapted for conver-
sion into steel, a8, by the permeation of the carbonic oxide, the
subsequent process of carbonisation is largely facilitated. Henece
arises the suggestion that the process of acieration would be best
aooompﬁahﬁ changes of temperature; a low red heat to fill
the iron with carbonic oxide, after which it may be put away, if
required, to await the final process, at a high temperature, of con-
version into steel: Concerning another form of iron, Mr. Gra-
ham remarks that wrought iron, in the course of its preparation,
‘‘ may be supposed to occlude six or eight times its volume of car-
bonic oxide gas, which is carried about ever after. How the
qualities of iron,” he asks, “ are affected by the presence of such
8 substance, no way metallic in its characters, locked up in so
strange a way, but capable of reappearing at any time with the
elastic tension of & gus, is 8 subject which metallurgists may find
worthy of investigation.” X

' NEW METHOD OF ROLLING IROX.

Tms process, given in the Boston (U.S.) Advertiser, consists

of rolling into irregular shapes, by which chequered surfaces,
B3 '
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Wﬂmﬂv ed by means of adjustable discs, of any desired pattern,
‘P n or’ﬁmary roller?, which leave tgon the bm”dmwx;
through them the impress of the figures which they bear. Instend

. T o .
.nnh‘ ions can be obtained with the same facility
as m surfares- have herefofore been produced., This result is .

of solid rolls turned with grooves and peripheries in the ordmaz :

manzner, the inventor uses cast or wrought iron spindles, on whi
are slipped cast-iron or steel rings or discs, forming grooves and
ritphanes corresponding to those of ordinary rolls, und susceptible
of

an almost infinite variety of combinations. The spindles are .

allowed to project beyond the housings on one side, thus givingan
opportunity of placing upon them every variety of pattern dise,
an rec}:‘inng but a very few minutes to effect any desired change.
—Mechanios Magazine.

IRON CEMENT. ‘

M. SzererLMuy has exhibited two iron plates, each a yard square,
which were joined by his iron cement. The plates were joined
diagonully, and a weight of 10 ewt. was placed upon each corner
of the under plate which buckled under the pressure, but the ce-
ment remained intact. Numerous examples were given of*iron
bars and plates, deals and bricks, cemented by M. Szerelmey’s
zopissa.—1bid. , ‘

A REAL SAFR.

Mkz. Jorx CHUBB, in a letter to 7he Times, describes a strong-
room lately constructed at & London bank. The walls, 2ft. thick,
are formed of hard bricks laid in cement, and with hoop-iron
worked in. The room is lined throughout with wrought-iron
half an inch thick. There are two doors, the outer a strong iron
one with two locks, and the inner one of combined steel and iron
of extraordinary strength, with two locks throwing ten bolts. A
safe placed inside, weighing eight tons and throwing twenty bolts,
contains the cash and sccurities. An alarum in the resident
clerk’s bedroom is attached to the inside of the strong-room ; so
that if the outer door be opened a gong is set going. A porter
sleeps on a bed in front of the outer door, and by pulling a handle
he can set the alarum off if necessary, and there is a watchman
always on duty. Safes are and can be made practically secure
in many ways, but watchfulness and caution ought not to be
dispensed with by those who have valuables to take care of.

NEW IRON-PRESERVING AGENT.

Dr. Hexry EpwarD Francis bR Briov, a Parisian physician,
has discovered and patented a process for preparing from India-
rubber what we may designate an enamel pasnt, which is abso-
lutely proof against the action of the atmosphere, as well as
againat the power of all liquids (including the most potent acids)
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to affect iron. This enamel paint. possesses all the remarkable
qualities of india-rubber, without combinin&with them any other
substance or element that is calculated in the slightest degree to
counteract their thoroughly efficient operatiori. The preparation
is applied cold ‘and in a liquid state, and in consistency and

neral appearance it resembles such common oil-paint as i8 or-
sgnuily used for iron-work. It may be applied with ease ; but
of course it is necessary that the process of application should
be conducted with such care as will insure a complete covering
of the surfaces to be protected. This covering may be so thin
that its presence cannot be detected; while it leaves the pro-
tected surfaces in all their original sharply-defined freshness. It
hardens also at once, and immediately forms a smooth and lus-
trous enamel-like covering, air-proof, damp-proof, water-proof,
and acid-proof. Thus protected, the iron is safe. Rust cannot
accumulate upon the surface of this enamel-paint, nor corrode
beneath it.—Ar¢ Journal.

IRON FOIL.

Mgzsses. W. Harram and Co., of the Upper Forest Tinworks,
near Swansea, have succecded in producing still more wonder-
fully thin sheets of iron than those exhibited by Messrs. Lloyds,
Fosters, and Co., of Wednesbury, and Mr. Parry, of Ebbw Vale,
which attracted so much attention at the Birmingham Meeting
of the British Association. The sheets exhibited by Messrs.
Lloyds, Fosters, and Co. on that occasion weighed only two grains
per square inch; and those exhibited by Mr. Parry were thinner
still, weighing only one grain and a half per square inch. These
were y marvels of tenuity, but Messrs. Hallam and Co. have
now far surpassed them, for they have produced shects of iron
which are less than one-fourth as thick as Mr. Parry’s and not
much more than one-sixth of the thickness of Messrs. Lloyds,
Fosters, and Co.’s, and which weigh, per square inch, only Zkerty-
six hundredths of a grain. It would take 200 such sheets of
iron, laid one on the top of the other, to make up the thickness
of a sheet of ordinary note-paper.—Mechanics' Magazine.

LARGE CYLINDER CASTING.

Ax immense Cylinder has been cast at the works of Mr. George
Bayliff, Soho Foundry, in a short spuce of time. The cylinder
was cast with a steam-jacket round it, and donkey arrangements
for starting the engines. The cylinder is for a large pair of
horizontal ‘marine engines, in course of construction by Messrs,
Laird Brothers, of Birkenhead. It is said to be one of the most
intricate cylinders yet made, the weight being thirty tons finished.
There were employed for the purpose two air furnaces, each con-
taining fifteen tons of molten iron, and two cupolas. When the
iron was melted and ready for being tapped out of the furnaces,
it was run into two lurge fixed wells, so constructed with shutters



tubming into the mould. In addition to the wells,
twp-iedies of molten irom, one containing seven tons, and the
other five tons, were worked with the crane, in order to keep up

4he supply in the wells. The total weight of molten iron em--
in

the cylinder was about forty tons. Being the
one of this kind, a fow tons over the weight were, of course,
considered advisable.—Ibid. .

STEEL FOR COLUMNS. :

Ix France a fow experiments were made some time ago
“by M. G. H. Love, upon small pillars made of Turton's ateel,
" and having rounded ends. These pillars were one centimétre or
0°39 in. in diameter, the lengths being ten, twenty, and thirty

times the diameter. The steel of which the pillars were com- -

posed was found by experiment to have a tensile breaking
strength of 108,600 lb. per square inch. According to Engi-
neering, the results show that, as in the case of cast and wrought
iron, the resisting %ower of steel to compression decreases as the
pmportion which the length of the column bears to the diameter
18 increased ; but this decrease in strength does not seem to be
80 npid as in the case of the two flrst-mentioned materials. M.
Love's own deductions are; that steel and cast-iron columns,
having a length of from one and a half to five diameters, offar
about the same resistance to compression; whilst columns of
wrought-iron of the same proportions offer only about half such
resistance. When the length of the column is increased to ten
diameters, however, he considers that steel offers a greater resist-
ance than cast-iron, in the proportion of 41 to 81, the propor-
tionate resistance of wrought-iron being represented by 17. ~ As
the proportion of length to diameter increases, the resisting power
of cast-iron diminishes more rapidly than that of wrought-iron,
and that of wrought-iron more quickly than that of steel, so that
when the len, reaches forty diameters, he estimates the
strength of similar columns of the three materiuls to be in the
proportion of the numbers 875, 662, and 1,600. It is wrong to
found a law upon so few experiments; but, if the data above
given are confirmed by future trials, steel will prove a valuable
material for resisting compressive strains.— Buglder.

ANNEALING WIRE. .

A wew principle has been introduced by Mr. Hibbell, in the
manufacturing process of wire-drawing, which consists of an
entire alteration of the method of annealing. Under the old
system, annealing pots consisted of hollow cylinders of cast-
iron, closed at the bottom, and furnished with a lid or cover at

' Mg;gm to each had complete command of the-

the top, which was closed nearly airtight during the annealing”

process. These pots were built in a farnace, und charged with
the articles required to be annealed. When the pots were filled,
the furnace was heated to the required degree, and allowed to
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tagether with the pote. By this process, however, the sur-
of the wire became mare or lees covered with scales, which
had to be removed bypinklix:g,ebefore the wire could be drawn to
the required thickness. By the new process the annealing pots
are constructed of two hollow cylinders of cast-iron, of di t
diameters, the smaller one being Sllwed within the hlier; a
ring-like space is thus left between the two cylinders, which con-
stitutes the chamber in which the articles to be annealed are
placed. The bottom of this chamber is closed; and the top is
also closed and made airtight during the annealing process.
‘When these pots are placed on the furnace the flimes not only
encirele them, but come up through the hollow centre, and the
wire i8 thus more thoroughly and uniformly heated. They are
made airtight by a very simple process, and when the wire is
taken out it is as smooth as possible—there is no scale about it
—and therefore does not require pickling, as under the old
system. The quality of the wire is also much improved; it is
considerably more ductile, and a considerablé saving is effected
in weight, as the process of pickling reduces the wire considerably.
Under the old system, a No. 4 rod, before it could be drawn to
No. 18, would require pickling six times, and annealing five
times. Under the new system, the same rod requires pickling
once, and annealing once. By the old process it would take
eleven days to draw the wire to the required thickness, but hy
the new 'ilan it is done in five days. It will therefore be seen
at once that the saving of time, fuel, and vitriol (for pickling)
must be very great, while the quality of the wire must %e much
improved. The new pots take four dizmeters of wire; they are
only 18 in. in depth, but hold 10 cwt. 2 gr. Being so much
smaller than the old ones, they can be easily moved about.—
Mechanics' Magazine. -

’

EE

BEMOVAL OF COLUMNS.

Mg, FaresaeN has described to the British Association the
means employed for removing and reglacing in a new position the
iron columns of a fireproof mill. By the method described by
the author of the puper, the old weak supports of a cotton-mill
eight stories high were cut away and new iron columns substi-
tuted without the working of the mill being interfered with in the
slightest degree, and the machinery of the mill was made of use
in doing a portion of the work. This method was regarded by
many gentlemen present as being of the greatest importance, be-
cause it rendered it unnecessary, when it was desired to use more
powerful machinery, to erect a new building at a vast cost, and
also prevented the loss that must accrue by the works being

. STEAM-HAMMERS,
I an article upon the inventior of the Steam-Hammer, the
Mining Journal observes that although Patricroft was undoubt-
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dlythe bﬂﬂ!ﬂﬁs Sliios) of the steam-hammer in its present compact
ﬂmﬁ able form, it is now conclusively proved (by the testi-
of Mr, Gaskell and Dr. W. Fairbairn) that Mr. Smiles was
not justified in giving, a6 he has done in his Industrial Biography,
the credit of ite invention to Mr. Nasmyth. The first practically
usefal hammer made in England was produced at the works
of Messrs, Nasmyth, Gaskell, & Co., at Patricroft, but Mr.
Nesmyth's hammer was similar to, and no advance upon, the
‘hammers of James Watt and Deverell, patented nearly half a
.century previonsly, until the gelf-acting motion was designed and
applied by Mr. Robert Wilson, then manager to the firm, and
now managing partner in the works at Patricroft. From the
time of Mr. Wilson’s invention being applied, the steam-hammer
has become & necessity in every engineering workshop, its intro-
duction marking a new era in the history of mechanical progress.
Considerable attention has been given to the Steam-hammer
by Mr. Charles Emmet, an engineer, of Dalton, near Hudders-
fleld, with the view of further perfecting its working parts and
extending the sphere of its useful application. Mr. Emmet’s in-
vention may be divided into four parts, the first of which has for
its object the rendering of steam-hammers self-acting in reversing
the piston immediately on the blow being given, and at whatever
length of stroke required or thickness of metal.under operation.
This is effected by the employment of a weight supported on a
spring sttached to the piston rod, and carried thereby. A bell-
crank lover is -also attached to the piston rod, and another bell-
erank lever is hinged to the cylinder, one arm of which is
connected to the valve spindle. The momentum of the weight
acquired by any stroke of the hammeor overcomes the spring,
allowing the weight to move forward after the blow is given, and
to act upon the first-named lever, which lever operates upon the
second lever, and thereby reversing the valve shuts off the steam
and opens the exhaust, and thus releases the steam from the top
side of the piston, when the steam (which is always on the under
or annular side) will cause the piston to make the return stroke.
The second part of the invention consists in adapting or arean-
ging steam hammers to be used for ordinary forge or smith.work
80 a8 to strike at any desired speed and force of blow at the will
of the smith. This is effected by means of a treadle, which (in
addition to & rocking motion) is capable of a slide movement,
which will act upon a lever in communication with the throttle
valve for regulating the quantity of steam to be admitted to the
under side of the piston, according to the speed required: the
force of blow is regulated by the rocking motion of the treadle.—
Mechanics Magazine. i

SAFETY APPARATUS FOR BOILERS.
Mg. J. K. Fiseur has presented to the Society for the Pro-
motion of Science, in America, a drawing of an upright tubular
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Boiler, in the upper part of which is a chamber of half an inch -
deep, through which the upser ends of the tubes pass loosely,
leaving annular spaces around them., Into this chamber water
pumped from below by a circulating pump, and forced downward
through the annular spaces around the tubes, so as to keep the
tubes wet, and prevent their becoming hot and superheating the
steam. The intention of the device is to prevent the injury
which frequently occurred in fire-engine boilers,* when, for the
sake of raising steam quickly, the water is purposely kept low,
and the fire made as strong as possible; in consequence of which
the upper part of the tubes becomes lengthencd by heat, and
pushed into the tube sheets, and, after a few instances of such
tredtment, becomes leaky.

STEAM AND MACHINERY IN AGRICULTURE.

Tae use of Steam and Machinery in agricultural operations is
making progress, although there remains much to do ere this
branch of manufactures will rival spinning and weaving by
Steam-machinery. Mr. William Smith, of Woolston, Bletchley,
has practised Ploughing by Steam for eleven years; and within
the previous 12} days to the date of his communication he had
worked 90 acres, doing the seeding into the bargain, and had
thus taken advantage of the previous fine fortnight. The con-
su.mIption of coal had been 5 tons 3 cwt., at 15s. per ton. “ Here
am I,” he adds, “ at the end of this wet season, with the principal
parﬁ; of my wheat-seeding done, and the first planted coming up
well.”

The East Lothian Agricultural Society have passed & formal
vote of thanks to the Rev. Patrick Bell, of Carmylie, Forfarshire,
the inventor of the Reaping-machine, who has never received
any benefit from his invention since, nearly forty years ago, ho

ined the prize of 50 on account of it from the Highland

ciety. How great the benefit which his invention has con-
forred on British and American agriculturists can hardly be
exaggerated.

- A new Reaping-machine, of English invention, manufactured
by Messrs. Burgess and Key, is stated to effect u considerable
saving of manual labour. It is a self-acting back-delivery reaper,
and is described in the Haddingtonshire Courier. Instead of a
man seated on the implement, rake in hand, to tilt off the
sheaves, this important part of the work is done by the action
of a “clam,” moved from the driving-wheel, which raises and
depresses the tilting-board at regularly recurring intervals, and
lays off the sheuves, it is said, as neatly and cvenly as if done
by hand-labour. The raking is effected by a wooden reel of light
construction, one of the flanges of which is toothed to catch the
grain and press it firmly against the cutting-knives. The self-
action necessitates no greater expenditure of horse-power, if as
much, as in the case of the ordinary back-deliverers. By the use
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d:‘ﬂ&m}!f‘ﬁi’i’chm,theluvimof one,two,u'thm
haxds, mocording to the mumber of machines employed on the
‘ﬂrm;ﬂou!dbenqtﬁeefoerofthehmutﬂnlg.—' -Mechanios'
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MPROVED EXCAVATOR.

rking of which two plough-like shovels are'
h the earth, from 2 in. to 6 in. below the sur-
ted by the foot of the driver; a huge revolvu;g
down and takes the earth behind, up an inclin
n a long revolving apron or elevator, which carries it
and upward, over the main wheels, till it is nearly
. above the ground behind ; and there is another transverse
n, adjustable to a rise or fall of any distance, which takes

e dirt to wagons, or dumps it outside-the track. The whole
is drawn by six or eight horses, cutting a trench 3 ft. wide at
each advance; and, if working at the full capacity designed, it
will remove from three to four cubic yards of earth per minute,
equivalent to ninety men. But if it attains to only one or two
yards per minute it will be a great thing,

ENGLISH GUNNERY EXPERIMENTS,

Ix the Ttmes, January 1, 1867, appeared an elaborate review
of the recent progress of Gunnery in England,* the details of
which would occupy more sg:we than we can spare ; but we quote
that portion of the paper which enumerates *“ The practical con-
clusions to be regarded as established by English gunnery ex-
periments :”—

For actual perforation of iron-plated targets of modern con-
struction heavy guns are required, and as these must be eapable
of throwing a projectile with a high velocity, they must be strong
enough to stand large charges of powder.

The projectiles must be of hard material. Palliser’s chilled
iron shot and shell are equal, if not superior, to steel, and far
cheaper. Shells should be 80 constructed that the bursting
clm%ea may act in a forward direction ; their heads must be
-solid, and the best form is the “ogival pointed.” .

'With hard projectiles, the perforation is directly propartional
to the “work” attained, and‘inversely proportional to the diameter
of the shot or shell.

The resistance of wrought-iron plates equally well made varies
a8 the square of their thickness. Placing them at an angle to

* Tran lons and Reports of the Bpeclal Committee on Iron. Extracts
from the utes of the Ordnance Belect Committee, Report on various
Experimentas carried out under the direction of the Ordnance Select Com-
mittee relative to Penetration of Iron Plates by Steel Shot, by Captain W.
H. Noble, M.A., Royal Artillery, Associate Member, Ordnance Seleot Com-
mittes.—Proceedings qf the Royal Arvillery Institution. .



the line of fire diminishes the effect: of the shot in the proportion
of the sine of the angle of incidence to unity.’

The resistance of plates to perforation is hardly effected by a
backing of wood simply, but much increpsed by a rigid
of iron combined with wood, or of granite, iron, brick, &c., mu
of the shot’s effect being transferred to the backing, which suffers

ionately. Iron-built ships with compaet oak or teuk back-
ing are stronger than similarly clad wooden ships; the best form
of backing being wood combined with horizontal plates of iron, as
in the Chalmers, Bell , and Hercules targets. Palliser's
bolts are found to be the best for securing iron plates.

An inner skin of iron is almost essential, for it not omly
renders the backing more compact, but prevents many splinters
from passing into the ship. Every ironclad, whether built of
wood or iron, should therefore have an inner iron skin.

Laminated armour is much inferior to solid armour.

BESISTANCE OF IRON PLATE TO STEEL SHOT.

Caprarx Nosrs has read to the British Association & very im-
portant paper “ On the Penetration of Shot and Resistance of Iron-
clad Defence,” in which he detailed the results of certain experi-
ments on iron plates which had been made by the Ordnance
Committee. The experiments were directed to the solution of
the power of resistance of iron plates to steel shot, and, though
they had been only partially carried out, enough had been done
to prove that in the main penetration was the rule. The experi-
ments had been made on 4}-inch and 6}-in. plates, with shells
and spherical shot, and it was proved that the plates might be
Eerforated by heavy shot at low velocity, and by light shot at

igh velocity, while the latter was probably the more effectual
agent. These results had been obtained by direct firing; and in
to the oblique firing, it was found that a much greater

force of shot was required to perforate. The difference between
cast-iron and steel shot was markedly in favour of the latter, und,
in fact, it was useless to employ cast-iron projectiles against
armour plates. But Palliser’s chilled iron was found to be as
good as steel (the latter would only be used for shells). In regard
to the power of shot, the pointed-inped was found to be superior
to both°the flat and the hemispherical-headed shots. On the
whole, the result of the experiments which had been made was
that iron plates could, as a rule, be penetrated by steel projectiles
from a 12-ton gun, whether heavy at a low velocity, or fight at a

igh velocity.
?’%he conclusions which might be drawn from the whole of the
experiments were—1. Where it is required to perforate the plate
the projectile should be of a hard material, such as steel or
chilled iron. 2. The form of head best suited for th:;erfomtion of
iron Bel:.:es, whether direct or oblique, is the pointed orbical, 8.:
The form of steel ghell is that in which the powder can act
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in & Forward dingetion, and 'which is furnished with a solid steel
headin the form'of a pointed orbical. 4. When chilled iron can
miada of the hest quality, it is almost if not quite as effective a8
1 for solid shot, and where the projectile can perforate with
the chilled shot is morn formidable than steel, as it enters
.the ship broken up, and would act as grape. 6. To attack well-
built ironclads effoctually the guns should be, if possible, not
. under 12 tons weight and nine inches calibre, firing an elongated
projectile of 250 1b., with about 40 1b. of powder. 6. When the
rojectiles are of a hard material, such as steel, the perforation is
directly pr:f;ortiona.te, and the “work” in the shot is inversely
proportional to the diameter of the projectile, and it is immaterial
whether this ¢ work ” be made up of velocity or weight within the
usual limits which occur in practice. 7. The resistance of wrought-
iron plates to perforation by steel projectiles varies as the square
of their thickness. 8. With a plate at an angle, diminishes the
effect as regards power of perforation in the proportion of the size
of the angle of incideuce. 9. The resistance of wrought-iron
plates to perforation by steel shot is not much, if at all, increased
by backing simply of wood—it is, however, much increased by a
rigid backing, either of iron combined with wood or of granite,
iron, bricks, &e. 10. Iron-built ships, in which the backin&ai:
‘com of compuct onk or teak, offer much more resistance
similarly clad wooden ships. 11. The best form of backing seems
to be that in which wood is combined with horizontal plates of
iron, as in the Bellerophon, Hercules, and Chalmers target. 12.
An inner iron skin is of the greatest possible advantage. It not
only has the effect of rendering the back more compact, but it
prevents the passage of many splinters which would otherwise ind
their way into the ship; therefore, no ironclad, whether iron-
built or wooden-converted, should be converted without an inner
skin. 13. The bolts known as *‘ Palliser bolts” are the best for
securing armour plates. In these bolts tho diameter of the shank
is reduced to that which it is at the screwed end. The author of
the paper preferred the English punching system of high charges
with gmall shot to the American rocking system of heavy shot
propelled with low charges, on the ground that by the former
method a ship might be sunk or some vital part injured, in much
less time than would be required to destroy her by the American
system.
This pgier was followed by one by Capt. D. Galton, R.E.,
« On the Chalmers Targot.” This target may be understood by
looking n%zn it as a beam in which the top flange is the front
late, the bottom flange a thinner plate behind, these two flanges
ing kept apart by means of a web of plates at right angles to
the es. These intermediate plates are supported laterall
by layers of wood, to prevent their breaking. The author stat
that the results of the experiments made by the Iron Plate Com-
mittee had been most successful, and showed that the principle
‘was correct. - .

3%

f
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A discussion followed the reading of these two pas:;s. _ The
Marquis of Lorn, responding to the appeal of the President, stated
that he had an opportunity of examining the American ship,
Donderberg, during her construction, and found her a very for-
midable vessel. She was a broadside ship, completely protected
both above and below her water-line. Her plates were solid, five
inches thick. She had only one fighting-deck ; and, in consequence
of the peculiar form of her build, her broadside was on an inclined
plane.

NEW SYSTEM OF ORDNANCE.

Mg, W. D. Gansrorp has described to the British Association &
newly invented System of Ordnance. The projectile thrown by the
proposed gun is a sharp-edged disk, formed by the junction, at
the basis of the frusta, of two equal and similar cones. Each
frustum is half the height of the original cone, and each cone is
one-third its base diameter in height. Consequently, the major
is three times the minor axis. The disk is fixed in an upright
direction, and the rotation is upon the minor axis. To propel
this projectile & gun is used, which internally consists of two
parts, a chamber for the powder and the barrel or receptacle for
the shot. The barrel is very short, so that, when loaded, the
front of the disk is lovel with the mouth of the gun. Direction
is given by the close fitting of the sides of the barrel to the disk,
rotation by a pin passed through the barrel in a horizontal direc-
tion, in its Jower part, so as to take hold of a notch cut in the
odge of the disk. It is thus evident that the disk, on leaving the
gun, will acquire a rotation equal in speed at the mouth to the
speed of the disk itself where it touches the catch. By putting
the catch nearly under the centre of the disk, a speed of rotation of
the periphery nearly equal to the initial velocity of the projec-
tile would be obtained. As, howevor, much less than this will
suffice to keep the axis of the disk at right angles to its line of
motion, the catch is placed further back, and offers but little re-
sistance to the exit of the projectile. Thus an efficient rotation
is obtained without, friction: and from the abscnce of friction
great initial velocity is obtained; and the recoil being small,
from the same reason, large charges of powder may be used. A
long maintenance of the velocity is insured by the shape and
rotation of the disk, which is more adapted for retaining its
velocity than a conical or bolt-shaped shot. The recoil is small
from the absence of friction, which in rifled guns amounts to
from one-third to one-half the power employed. In the proposed
gun the only recoil is that due to the simple propulsion of the
shot. An experimental gun has been made on this principle,
throwing a shotof 41b. 2 0z. The charge used was one-eleventh,
or 6 oz. of powder. The first shot was fired from H.M.8. Cam-
bridge, the gunnery ship at Devenport, at the target in the creek,
a distance of 1,000 yards. The rotation was perfect, and the
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 dirgotion exoellpnt. The was again fired from Boviesand,
Devon; and veamgnofﬂ,OOOyudlﬂrstgrmwiththo
mcma é:dtheeanstmeﬁon of the gun allowed a heavier
mhngeufpovder,mdoubtamuchmternmvgult%havebm
obtained. Further iments were enf o cracking
dthogunatthemmmm Py

TMPROVED GUN-STOCKS AND LOCKS,

Mgz. Jamzs Gramam, Wallace Foundry, Dundee, has introduced
a spiral spring instead of the ordinary lock of a gun. This
spring consists of a coil of steol wire, placed in what is called the
small of the stock. One end of the spring is secured to the
breech-piece, and the rod of the hammer passes through the
centre of the spring and draws back the other end. The hammer
is kept at half-cock or full-cock by a catch, which passes
through a vertical round hole in the breech-piece. When the
trigger is drawn back, it forces up the catch and relieves the
hammer ; and the catch is mado in such a manner that the ham-
mer cannot be relieved at half-cock, although the trigger be
drawn. In this gun the hammer does not fall on the nipple in
the ordinary way. The nipple is placod horizontally in the end
of the barrel, and on the spring being relieved the hammer is
fmpeﬂed straightforward upon tho cap. By this means, it is
helioved, the ignition of the powder will be more certain and
instantaneous, and that, as the hammer must strike the nipple
fair on the end, and the stroke being on the end of the barrel,
there will be less chance of putting the gun off the line. One
great recommendation of this new spring 1s, that therg would be
& great saving in the expense of the construction, as the spring
would not cost more than a penny; and any person could replace
an old spring by a new one in a few minutes,

STEEL GUN-BARRRLS AND ORDNANCES,

T -barrols in ordinary use aro formed by bending a flat
striff®0¥ gun-barrel iron into a eylindrical shapo, and welding the -
two edges. The welding of steel is, however, so nice an operation
that no means of effecting it on a large scale can ever be
depended upon, and as all attempts to produce a good barrel by
casting have failed, and boring is so slow and costly, a new and
less expensive method was a great desiderstum. This, it is
claimed, has been achieved by Messrs. Deakin and Johnson, as
the patentees of an entirely new process of manufacturing Steel
Tubes, It is based on sound metallurgical, but, at the same
time, very simple principles. Mr. Deakin is the senior partner
in the firm essrs. Deakin and Dodd, of the Monmer-lane
Tronworks, near Willenhall, in South Staffordshire ; and Mr,J. B.
Johnson, the other patentee, is well known as a manufacturer of
rolls, having supplied those with which John Brown and Co., of



the Atlas' Works, Sheffield, have succeeded .in rolling the great
armour-plates for which they are famous. - -

 .The manufacture of gun- by the new process has been

t going on for some time at works at Bradley, not far from

'golverham , and may be briefly deseribed. A round bar of
Bessemer steel is cut into lengths, which are heated in an ordinary
furnace. The short, round block is then put under a vertieal
Km of considerable power, which is worked by steam, and a

ole punched through it—an operation which requires only a few
seconds. The perforated block is allowed to cool, and 1s then
carefully examined to see whether any cracks appear on the outer
surface. The expansive force required to pierce a hole through
a solid lump of steel necessarily subjects its outer particles to &
gevere strain, and is sure to develope any inherent defect, whether
arising from faults in the materal or unskilful workmanship,
Bho:.ig any external cracks appear, they are carefully cut out
with a chisel if shallow, and if they penetrate deeply, the block
is rejected. Thus the first operation applies a most severe test to
the metal. A piece of steel which can sustain without a flaw a
force sufficient to punch a hole through it will not give way from
the explosion of any charge of powder to which as a gun-barrel
it can ever be submitted. The steel barrel having thus been
E‘erlorsted, requires only elongation and reduction in thickness.
'his is effected by heating it and passing it through a succession

of grooved rolls, with a mandril in the hollow of the tube, when
it is ready for the lathe.

Barrels made in this way have been tested at Enfield, in the
Small Arms Manufactory of the United States Government at
Springfield, and at Liége; and in each case the testimony has
been very strong in their favour, no barrel having been burst by
the severe tests applied. It may be observed, too, that the
existing machinery at these places is applicable to the new
barrels without any alteration whatever, The result is, that a
steel barrel of admirable quality can be made at a cost not
excoeding that of an ordinary welded iron barrel, and the
nature of the machinery employed the production ip-
definitely increased in a short period, which cannot possi
the case with bored steel barrels, as the machinery for them must
take a long time to construct, while the production, when the
necessary appliances exist, must be slow. It is not neces
entirely to perforate the block of steel, and barrels are rolled
with a solid lump at the breech end for loading at the muzzle.

The inventors, however, by no means limit the application of
their patent to the production of gun-barrels. It is being
em 0{;& in the fabrication of ordnance of the largest calibre by
John Brown and Co., of the Atlas Works, Sheffield, who have
obtained a licence from the patentees. They have provided very
powerful machinery, by means of which it is found practicable to
perforate a block of steel large enough to roll into a tube of the
greatest diameter required for a gun. By producing a series of



e woesl weldless tubes rolled out to & thickness whick will.
a@mit-of the utmost strength of the metal being developed ‘z
‘siabipulation, and fitting one tube upon another, it is beliew
“that » gun will be formed far superior in strength to any yet
“The invention has been secured by patent in this country, in
the United States, and in almost every country in Europe.—
Abridged from the Times, :

BRASS FIELD-GUN.

Art Shoeburyness, some very interesting experiments have been
made with a brassField-gun of position,proposed by General Lefroy.
This is an ordinary 23-pounder brass gun, bored out to & calibre
of 68 inches, and rifled in three plain grooves to within three
inches of the bottom of the bore, and having a slow pitch or turn of
once in the length of the bore. The gun thus converted is made
capable of throwing a 641b. conical shot or shell. Witha chn.r%e
as low as 21b. 8 oz. of powder it threw this tremendous projectile
a distance of more than 1,200 yards with the most beautiful
precision. The value of the improvement is, that with a gun of
only the weight of a 32-pounder to move, a 64 1b. shell can be
thrown from it to a distance with precision. Such a weapon,
evon if used only as a gun of position, would be invaluable for
fleld service. As yet it has not been thoroughly proved, but as
far as the tests have gone they have been eminently satisfactory,

CAST-IRON GUNS.

In the Report of Commander H. A. Wise, chief of the Bureau
of Ordnance of the Navy De ent in America, it is stated that
during the recent rebellion the cast-iron smooth-bore Guns of the
navy endured all of the severe service to which they were sub-
jected, and proved their excellence everywhere and under all con-
ditions of actual war. Not a single gun of the Dahlgren system
burst:prematurely ; and none of the 15-inch guns, even when
fired " with their heaviest charges, ever failed, except in the
case of two or three which had their muzzles ruptured by the
premature explosion of shells—the body of the gun even then re-
maining uninjured. For tho ordinary warfare of wooden ships
against each other, or against forts, these smooth-bore guns are
undoubtedly the best of their kind ; while the practice at the
test battery against armour-plating shows that even the 11-inch
at close quarters is capable of piercing any thickness of- ini 6r-
steel with which the sides of an ordinary cruiser, intended to
keep the seas, could be covered with safety, and this withont any
danger of mmﬁumthem of increased charges, unless
the has very much weakened by previous service.—
Mechanics Magasine. . :
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Ix Le Norg.is described the invention, by M. Charles Bernard,
ofu'hto"&t,im ble to musketry, In a trial made
at the iafh Tir aﬁoﬁal,nuva]rymbmmchmdﬁt&
three grathmes and a-half of powder, and the conical nnance
ball for that arm. The carbine, after having been tested and
regulated, was plaeednm a stand pointed at the level of the
breast. M. Bernard, placing him at the distance of 100
métres, commenced by taking off his coat, and showed that between
his breast and his capots there was absolutely nothing but his shirt
and his waistcoat. He then put on his capote, which is a flowi
garment falling to the gmumf, and covered his head with a
casque. The shot was then fired. The public were greatl
moved when flsll:{ a.ﬂ)ea.md to'see M. Bernard stagger and fa]f.
Happily, he only made a false step in stooping to pick up
the ball, which had struck him a little above the waist and to
the left side. The ball, deadened against the stuff, had fallen
at his foot, and he came running towards us to show it. At
a short distance he threw the ball to the marksmen, erying to
them not to approach. Not yet having taken out & patent, M.
Bernard absolutely refused to let the garment be examined by
which he obtained so marvellous a result. The ball was only
slightly beaten out of shape, and bore on its point the impress of
the stuff. The inventor offered to renew the experiment; but, in
presence of the result obtained, those present declared a new
experiment unnecessary. The coat is said to weigh very little,
80 that there can be no objection to it on the score of lZurden-
someness,

THE NEEDLE GUN, AND THE SNTDER-ENFIELD.

Taz history of the invention of this formidable weapon has

. farnished a strange chapter in many a journal during the past
year. As in most cases where celebrity is attained, the claim to
the invention is disputed; and, possibly, each claimant may be
entitled to share the merit. Our first object is, however, to
describe the invention itself; and this we proceed to do, from a
carefully written memoir which has appeared in the Zlustrated
London News, July 28, 1866, where the Needle Gun is attributed
to an Englishman, as follows:—

The first patent for the needle gun was taken out in 1881,
by Abraham Adolph Moser, of Kennington, engineer. The
origingl. ides had reference principally to the method of igniti
the cithige—the detonating Qowvs):r is attached to & wad
in front of the powder and behind theprojectile : the needle, being
struck forward through the powder-chamber, discharges the

inate, and ignites the powd}:; in front of the charge, instead
of behind jt, as in the ‘ordinary percussion gun. Moser's

o shor r th « nnlie tione of thie nrincinla ta 2 muewl
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steel welilern tubes rolled out to a thickness which will

of the utmost strength of the metal being developed
manipulation, and fitting one tube upon another, it is beliew
that & gun will be formed far superior in strength to any yet

The invention has been secured by patent in this country, in
the United States, and in almost every country in Europe.—
Abridged from the Tvmes.

BRASS FIELD-GUN.

Ar Shoeburyness, somo very interesting experiments have been
made witha brassField-gun og)omion,proposed by General Lefroy.
This is an ordinary 23-pounder brass gun, bored out to a calibre
of 6'3 inches, and rifled in three plain grooves to within three
inches of the bottom of the bore, and having a slow pitch or turn of
once in the length of tho bore. The gun thus converted is made
capable of throwing a 641b, conical shot or shell. Witha cha.r%e
as low as 2 1b. 8 oz. of powder it threw this tremendous projectile
a distance of more than 1,200 yards with the most beautiful
precision. The value of the improvement is, that with a gun of
only the weight of & 32-pounder to move, a 64 lb. shell can be
thrown from it to a distanco with precision. Such a weapon,
even if used only as a gun of position, would be invaluable for
fleld servico. As yet it has not beon thoroughly proved, but as
far as the tests have gone they have been eminently satisfactory.

CAST-TRON GUNS,

Ix the Report of Commander II. A. Wise, chief of the Bureau
of Ordnance of the Navy Department in America, it is stated that
during the recent rebellion the cast-iron smooth-bore Guns of the
navy endured all of the revero service to which they were sub-
jected, and proved their excellence overywhere and under all con-
ditions of actual war. Not a singlo gun of the Dahlgren system
burst gemnturely; and none of the 15-inch guns, even when
fired Wwith their heaviest charges, ever failed, except in the
case of two or threo which had their muzzles ruptured by the
premature explosion of shells—the body of the gun even then re-
maining uninjured. For the ordinary warfaro of wooden ships
against cach other, or against forts, these smooth-bore guns are
undoubtedly the best of their kind ; while the practice at the
test battery against armour-plating shows that even the 11-inch
at close quarters is capable of piercing any thickness of jrqu of
steel with which the sides of an ordinary cruiser, intended to
keep the seas, could be covercd with safety, and this without any
danger of ru] from tho use of increased charges, unless
:‘l;zﬂm has been very much weakened by previous service.—

nsos’ Magasine.

——
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‘ AN INVULWERABLE OOAT.,

Tor' Le Nord.is deseribed the invention, by M. Charles Bernard,
of a li to&t.im etrable to musketry. In a trial made
at the ian Tir National, a cavalry carbine was ¢ with
three grammes and a-half of powder, and the conical ordonnance
ball for that arm. The carbine, after having been tested and
regulated, was placed upon & stand pointed at the level of the
breast. M. Bernard, placing himself at the distance of 100
métres, commenced by taking off his coat, and showed that between
his breast and his capote there was absolutely nothing but his shirt
and his waistcoat. tl]1ie then ::;his%oﬁl, v;ll;::d is:hﬂ i
garment falling to the ground, cove. is witha
casque. The shot was then fired. The public were greatl
movedwhsnmn m‘mM.Bemudstaggerudfnlf.
mpggﬁ, he y made a false step in stootﬁing to pick up
the , which had struck him a little above the waist and to
the left side. The ball, deadened against the stuff, had fallen
at his foot, and he came running towards us to show it. At
a short distance he threw the ball to the marksmen, erying to
them not to approach. Not yet having taken out a patent, M.
Bernard absolut:lg refused to let the garment be examined by
which he obtained so marvellous a result. The ‘ball was only
slightly beaten out of shape, and bore on its point the impress of
the stuff. The inventor offered to renew the experiment; but, in
presence of the result obtained, those present declared a new
experiment unnecessary. The coat is said to weigh very little,
so that there can be no objection to it on the sooreoﬁurd -
someness.

Y. MECHAWIOATAND USHFUL ARTS. < 88

THE NEEDLE GUN, AND THE SNIDER-ENFIELD.

Tan history of the invention of this formidable weagn has

. farnished a strange chapter in many a journal during the past
year. As in most cases where celebrity is attained, the claim to
the invention is disputed; and, possibly, each claimant may be
entitled to share the merit. Our first object is, however, to
describe the invention itself; and this we proceed to do, from a
carefully written memoir which has apgt;ared in the Illustrated
London News, July 28, 1866, where the Needle Gun is attributed
to an Englishman, as follows :—

The first patent for the needle gun was taken out in 1831,
by Abraham Adolph Moser, of Kennington, engineer. The
origingl-idea had reference principally to the method of j ll:gs
the the detonating er is attached to a wad p!
in front of the powder and behind the projectile : the needls, being
struck forward through the powder-chamber, discharges the
fulminate, and ignites the powder in front of the charge, instead
of behind it, as in_the -ordinary percussion gun. Moser's
drawings show the applications of this principle te a muzele-
loaderand a cartridge containing an elongated bullet for amusket.

[}
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“Fieioia 85 Boedte’ gun in its originad form.  But Moser'
ot gek; his dnvention investigsted in practical England;

} ements by Dreyse, a gunmaker, of Sommerda,
whmhe breech-?ooding armement was' applied in 1885.
.~ The gun was definitively introduced in the Prussian service in
1848. The mechaniem st the breech of the gun very much
- yesembles the ordinary bolt of a street-door, and in the same way '
has a large projecting knob or handle, by which it is moved into
or out of the grooved catch which fastens it. In the body of this
bolt, the ent for cocking and discharging the needle is
enclosed, and :ﬁ's part of the contrivance is extremely simple.
Five pieces, including the needle and spri:hg, serve the office of
the fourteen pieces employed in' the ordinary gun-lock and
hgmmer ; and these five are so arranged that they can be taken
apart, and cleaned by the soldier in & few minutes, without the
use of any tools but his fingers; or the breech-piece can be
entirely removed, and the gun rendered useless, if he is compelled -
to abandon it to the enemy. A better notion of the nature of the
ﬁmnmm?& ﬁay be obtained }})Zh mth ‘ning1 the inteni;)lrhof ﬂ::
's toy-gun, in whi e spira) spnng’ whie!
the wooden llettf:ya.nd the method of gm.intmning it and dis-
ing it by the direct action of the trigger, are precisely
similar to the lock of the necdle gun. The cost of the gun was
only 34s. 9d. English. In 1850, several rifles on this model
. were made at the government f at Enfleld, and condemned,
. partly from the supposed danger of having the fulminate in the
cartridge, but mainly from the escape of gas round the needle. -
It did not, however, occur to the authorities to inquire whether
this defect existed to the same extent in the Prussian arm.
Various improvements have been made in the Prussion weapon ;
but in all the various patterns, the principles of Moser’s invention ,
are retained in the position of the fulminate and the elo;
jectile. In the cartridge a new and very doubtful principle
is, however, introduced. The bullet, which fits into a board
sahot, or shoe, containing the fulminate to be expl by the
touch of the needle, is made so small that it does not touch the
barrel in its passage through it, the rotation of the rifling bei
communicated by the sahot only. Thus perfect cleanlimess is
ensured, absence of leading (as the bullet never touches the
barrel), and of fouling, since the barrel is wiped clean during
each dischm&e by thﬁmtebonrd case. The powder aleo serves
to extract the exploded cartridge-case, avoiding the separate
" mechanism generally employed for this Jurpose; but these
advantages, undoubtedly great, are obtained at the sacrifice of
. The Prussian needle-gun will not compare with the
muzzle-loading Enfleld for precision to 500 yards, and its
maximum of efficiency, even against masses of troops, is 700
yards, the Enfleld being effective at 900. In short, in this arm



ceeded in obtaining the same rapidity, with increased solidity.

The cartri wasn.iz.boboso t & secret that it could
f &tﬂredinhusﬁa;bu%s 'was untrue. When

would escape any but very accurate measurement, was a secret ;
as also the composition of the percussion , which, in the
Prussian cartridges, remains unc! after fifteen years,
though the usual fulminates deteriorate rapidly. There is
1o novelty in the composition of the powder, which is generally
the fulminate of m intimately combined with meal gun-
powder ; but it is mixed with collodion, and moulded into the
cartridge whilst moist, The collodion adds nothing but com-
bustible matter ( -eotbon) to the mixture, and it forms an
impervious varnish, preserving its contents from alteration by
time or temperature. The conversion of the Enfield musket
being decided on, experiments with various showed con-
clusively that the cartridge which contained ignition was in
rinciple the best plan, and the choice fell upon the Snider.
%e need not detail the conduct of the government to the poor
inventor, Jacob Snider, which has been so strongly condemned.
Meanwhile, the Ordnance Committee resolved to employ the
skill of its own officers; and, with the improvements of Colonel
Dixon' in the mechanism of the arm, the special ammunition
contrived for it by Colonel Boxer, of the Royal Laboratory, at
‘Woolwich, our troops will, by next April, be armed with a
breech-loading weapon which 1s really equal to that possessed
by any army in the world.

This rifle possesses the advantages of being simple, safe,
cheap, non-capping, and little liable to get out of order. More-
over, it does not require such a reduction of the stock as to
destroy the efficiency of a weapon which, for milim.r{ purposes,
is required to act as a pike as well as a firearm. The e-
ment is as follows:—A portion of the upper side of the breach
end of the barrel is cut out for the admission of the cartridge.
This vacant space is closed after loading by a lumﬂl of steel—
the “ breech-stopper” or “ breech-piece”—which hinges upon
one side of the barrel, and forms a false breech, against the
face of which the back end of the cartridge rests; the barrel is,
in fact, shortened to this extent. A plunger or piston transmits
the blow of the hammer through the stopper to the cap of the
eartridge, which is withdrawn after firing by a little instrument
which forms part of the stopper. The cartridge is on the
“central fire” system, the chief novelties being the case and
bullet. As regards the former, the object has been to provide
-& case which shall uncoil or unwind to & certain extent on dis-
charge. The bullet is a eombi:;gt.ion of various constructions,

c .
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; wiginal, but producing together a projectile of &
alioli ﬁm:’chnzg‘r It has the general and
w of the Enfleld rifle bullet, with its hollow base
‘et baked efl:l° ; it has the cannelures which un%
characterised igier and the Minié bullets; and the
minthoheadtowhich Mr, Metford and Mr. Whitworth may
lay some claim. The cartridge is ‘ectly impervious
o meisture; it is safe, not liable to lead or foul; it admits
of about 14 rounds being fired in a minute ; and it shoots fromn
20 to 25 per eent. better than the service Enfleld ammunition.
We have already mentioned one English claimant to the
_invention, to which has been added the following. Mr. John
Hanson, of Folly Hall, near Huddersfield, states in the Lesds
Mercury, that the so-called Prussian needle gun is an lish
invertion, Mr. Hanson states himself to be the inventor of the
‘gun, but not having the opportunity of bringing it out, he gave
it to a townsman of his, Mr. Wm. Golden, gunmaker, of H:
fleld, who patented it, and made some of the guns, They were
but rook guns, of small range. The specifications of lish
patents find their way ab: ; and, in consequence, Mr. Golden
received an order from the King of Prussia for two of his patent
needle guns. They were duly sent to his Majesty, through his
Ambassador in London, s three letters of correspondence, with
the large Prussian seal upon them, now in the possession of Mr,
Golden, will testify. This is how the needle gun got into Prussia.
In two years after, this gun, with some little modification, and
made larger for military purposes, was introduced into England
as the Prussian needle gun. It was exhibited daily at the
Polytechnic Institution, and caused a ﬁreat sensation. Happen-
ing to be in London at the time, Mr. Hanson went to see it, and
waa astonished to see his needle gun there—not the identical
gun sent to Prussia, but on the same principle. The young man
who exhibited it said it was not known who was the inventor,
only it was a Prussian invention. After inspecting the specifi-
cation and drawing he said the patent and the gun he was
exhibiting were identical.

The invention of the needle gun has been claimed by the
Prussians, the French, and the Belgians. According to the
Prussians, Nicholas Dreyse* proprietor of large establishments
of firearms at Sommerda, a small town near Erfurt, presented
this gun to the King in 1844 ; some years after it was introduced

# Dreyse is described as one of the workmen of Pauly, at Paris, who had
an experimental gun, in which Dreyse took great interest. In

183] he left Paris and established himeelf in his native town as an engineer
and ironfounder ; in 1824 he set up a factory for p lon cape ;
whioch he improved by the invention of the inter, 3
this ted old ocoating of varnish, and for it he obtained s
patent and gvﬂegu. ﬂh business brought Dreyse into official
oconnexion with the Ministry of War, and, taking advantage of the
in suggesting plans for the improvement of his
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into the regiments of the Guard, and for twelve years it has been

i use in the whole army (infantry, cavalry, and engineers),”
In 1848, when the Berlinese a the arsenal, managed

to get hold of a dozen of these guns; and in 1860 one of these

very guns is said to have been exhibited at Paris at the shop of

a marchand d’armes. In 1849 the needle gun was used in the

Grand Duchy of Baden, where it made great havoc among the

ranks of the insurgents,

Others attribute the invention to a M. Descoutures, an old
member of the Polytechnic, and brother of M. Descoutures,
Advocate-Geeneral of the Court of Paris. It is said that M,
Descoutures presented this gun to the Emperor, who was struck
with its advantages, and charged Colonel, now General, Favé, to
make experiments; and that the same having proved successful,
the Emperor placed it in the special armoury, and even proposed
to give it the name of Fusil Napoléon. The first objections to
its employment were made by the Minister of War. The com-
missions and sub-commissions formed to examine it agreed in
the advantage which it possessed in (Foint of quickness, but at
the same time reported that the rapidity of the firing heated the
gun, and soiled the breech. Their principal objections, however,
were :—1. That the weakness of the butt end was injurious to the
handling of the bayonet. 2. The rapidity of the fire rendered
the carriage of cartridges difficult both for the soldier and for
the ammunition wagon. In comsequence of these objections,
M. Descoutures is said to have carried the invention to Prussia,
where it was, with some improvements, adopted.

A writer in one of the Belgian papers says:  There wereat one
time several sorts of breech-loading needleguns, but of all these the
essential point, that upon which the invention is based, is the igni-
tion of the cartridge by the prick of a needle; and this discovery
is neither French nor Prussian, but is due to the celebrated gun
manufacturer, Joseph Montiguy, who dwelt in Brussels from
1818 to 1835, and who, in 1832, invented the first breech-loading
fu.!l ignited by a needle. Montiguy likewise invented a breech-

oading cannon, to which he also applied his system of '%:ition
the needle. His invention was submitted to the ian
ernment, who, however, refused to entertain it. In 1884 the
Crar proposed to Montiguy to proceed to St. Petersburg, in order
to make a trial of his system of bouckes @ feu. He accordingly
set out in 1835, and constructed at the arsenal at St. Petersb
some 24, 18, 12, and 6-pounders, and howitzers of ten cwt.,
of which were breech-loaders and ignited by a needle. The
trials were very successful, but the heads of the artille: degnrb—
ment were also obstinate, and imbued with old and false ideas,
and Montiguy was so disappointed that he died of grief in 1845.”

The cartridge is composeﬁf two parts—namely, the charge of «
powder with the conical ball, and the Zﬁnd?ieid, a little piece
of card with two cavities, in the middle of which is the tin-
der, called the Ziindpille. Whoever muy have been the original *
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: d‘ﬂn;n‘dm,there can be little doubt thet Herr
invomd”ﬂu idge now used by the Prussians.—From
agasine. :

IMPROVED BREHCH-LOADING FIRE-ARM. .
Mnsses. Srars & Huxr have patented a gun, which is stated '
t0 be an im; ent on the celebrated Prussian needloflm,
and applicable to all kinds of military and naval service. It is
y recommended for sporting }ﬁurposes in India, Afriea,
&e., and also for deer-stalking in the Highlands. An im t
feature in its conmstruction is the great ease and facility in
loading and firing, it being possible to effect the same from
four to six times in one minute, if necessary, and without any
alteration of its position after firing; an object of paramount
importance to a rifleman, who thereby need not remove his eye
from the object. Itsrange is equal to of any gun in existence,
while its accuracy is not to be surpassed. The escape of m
so painfully present in breech-loading arms, and which in
has hitherto been the great drawback to their general adoption,
is it this weapon entirely prevented, and consequently its force
and penetrating power greatly augmented. The recoil is scarcely
perceptible; the gun may be fired many hundreds of times
without fouling. The simplicity of construction consists in its
having fewer pieces than any other gun; it can be taken asunder
and again put together in less than one minute, without any
implement whatever; and, should occasion require, may be ren-
dered perfectly useless to an enemy. Another advantage con-
nected with this gun is, that with every one a complote instru-
ment for cartridge-making is provided, thus rendering the
possessor independent of the annoyance, so much complained
of, in the mpp}); of ammunition. The cartridge is most easily
made, and a lLicence can be granted by the patentees to any
haser of a rifle for his own use,
To be obtained of Mr, Sears, 49 Myddelton Square, Islington ;
and Messrs. Potts & Hunt, gun manufacturers to Her M%ghst s
* i{h:noumble Board of Ordnance, &c., 83 Leman Street, ite-

NEW BREECH-LOADING NEEDLE RIFLE.

Mz, '1;{ Wms%nhof Bgn}n;inghnm, has invented a new Breech-
loading Needle Rifle, which in many respects is a great improve-
ment upon the Prussian needle g-l.my Tﬁ? entire meclunf:x is
el in the rear of the barrel, and is never e: od to wet
or accident either in its closed or open condition, e Prussian
and most other needle guns we have seen have many weak pointa,
- and mon{nothua are much exposed to injury when open for

loading. the new there are no projecting parts, and,
thevefore, there is no liability to injury in this respect. The
gun, moreover, requires but two movements for opening and



nor extractor required in the gun, it is necessarily of very simple :
construction, and can be made new at a less cost .the -
ordinary Enfield rifle. By a very simple alteration, and without
additional cost, the gun can be made to fire the Snider cartridge
or any similar ammunition.—Mcchanios’ Magacine.

NEW PRUSSIAN WAR WEAPONS. :
Hmme vox Druyse, the inventor of the needle dg-lm. has
* completed several new weapons, said to surpass the old ones in
many respects. The first is a Rifle entirely of iron, with a semi-
circular hook where the butt-end ought to be. By the shoulder
fitting into this horse-shoe like termination, the aim is consider-
ably steadied, an advantage of no small moment for ordinary
shots, especially in the thick of the battle. The barrel has a
coating of some composite substance to prevent its scorching the
fingers after several discharges. It is 3 1b. lighter and 7s. cheaper
than the present needle gun, can be fired eight times in a minute,
and, in the hand of an experienced marksman, hits a man at a
thousand paces. In addition to this one we have another speci-
men, from the hands of the same ingenious gunsmith, looking
exactly like the first, only that the barrel is a little more bulky,
and the bore proportionately wider. The projectile belonging
to this latter gun tells at a distance of 1,500 paces, and, by
bursting into eight pieces at the moment of striking, approaches
in its effects the deadly execution done by the modern grenade.
Ammunition wagons are easily exploded by it as by shot thrown
from a cannon ; and, as jts weight admits of its being carried by
men of ordinary strength, it is this rifle to which, in the eyes of
its originator, ought to be accorded the palm. The internal
mechanism of both new rifles is that of the needle gun in an
improved form.
ut a still more remarkable instrument for the prompt and
artistic transference of an animate being from the state of life to
that of death than any of the foregoing has, simultaneously with
them, left the famous workshop at Sommerda. This is a Breech-
loading Double-barrelled Cannon, with ammunition chest inserted
between the two tubes, and semi-circular hooks, such as before
described, fixed at the end. No more than one man is needed to
work each barrel, the ammunition being propelled towards the
gunner by a simpl:a{:mcess, and each falling into its allotted
place directly the valve is removed. Each barrel fires off an
average four shots & minute, the two together accordingly die-
charging eight in that space of time. The foew who have seen
the new instrument in operation speak of the effect, both morally



% hes ‘wji&nm._speeimemv:]flzﬂ‘umt calibre correspond-
ngibo'the 8-pounders and 6-pounders of the Prussian - servioe.
A’ toical projectile shot from the heavier sort was seen fng:;'
<tdabé.an iron plate two inches thick, and ignite the wooden
- hehind, at 2,000 paces. :

: THE CHASSEPOT MUSKET. .

_'T'ma new gun insures great rapidity of fire. A man with a lot
of Toose cartridges beside him can fire the Chassepot Musket
twalve times in one minute ; but that rate the most skilful and
robust soldier cannot keep up beyond about thirty rounds ; past
that the fire pexiftibly ens. The same occurs with
the Prussian needle gun after the twenty-fifth round. The canse
is purely physical, . e. the fatigue of the man, whose left arm
has often to support unaided the whole weight of the weap_:.n‘.
If, instead of having loose cartridges by the soldier's side, he
to take them out of his pouch, the rate of firing declines to six
rounds per minute; but it averages seven or eight roumds
minute if the man is allowed to take his cartridges from the ngg:l
hand pocket of his trowsers. The accuracy of this weapon has
‘been. ascertained by making the men fire at targets two métres
high hy two in breadth, at a range of 500 métres, using a rest
for the rifle. At that range a great many men firing a hundred
rounds lodged a hundred bullets in the target. The point-blank
range of the Chassepot musket is fixed at 500 métres, the extreme
range exceeds 1,000 métres, and the weapon requires no cleaning
‘before 250 rounds have been fired—1,000 and 1,200 shots have
been fired with the same musket without its sustaining any
damage. The Chassepot musket may therefore sustain
advan ly a competition with the needle gun.. Its superi-
ority arises chiefly from the more perfect closing of the breech,
which is complete, whilst it is very defective in the needle gun.
All the gases developed by the ignition of the are utilised
to propel the bullet, which to its range and penetrating
power, whilst the perfect combustion of the powder naturally
obviates the necessity of frequent cleanings, which the Prussian
}ea.pon cannot do without.—Abridged from the Revue des Deux

L
.

PALLISER'S CHILLED PROJBCTILRES,

ExrermuenTs at Shoeburyness, resulting in the penetration
of an 8-in. plate, with 18 in. of teak mm, by a Chilled Cast-
iron Palliser Shot, have &roduced a profound impression in naval
and scientific circles of the futility of all our iron-clad fleet to
resist the penetration of shot from powerful ordnance in the
event of a naval war. The gun with which the penetration was
effected hgge‘ 9-inch gun) is & less powerful weapon than many
guns which have been constructed both in this and other coun-
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tries, “But the superior penetrating which has been
mifemdinthismeilimpmble'togo‘hudneuoftho ;
joctile, which obviated loss of effect from breaking the up
or changing its form. The power generated by the gun 3
and imparted to the ball is expended in producing two distinct
effects, one of which is the penetration of the armour, and the
other the fracture or distortion of the ball. With ordinary cast-
iron shot it is reckoned that about half the energy is expended
il.:]femtnting the plate, and the other half in breaking up the

But with the chilled shot, which suffers no change of
figure, nearly the whole force is available for the penetration of
the plate, and the amount of penetration is consequently greater
than it would otherwise be. It was found, in the Shoeburyness
experiments, that whereas the steel shot fired against the target
were 80 hot when picked up that they could hardly be touched,
the chilled cast-iron shot were quite cool; showing that in the
caso of the steel shot a part of the energy was expended in the.
generation of heat, whereas in the chilled cast-iron shot nearly
the whole force was expended in effecting penetration. The
introduction of the chilled shot is tantamount to the introduction
of a more powerful gun, and it may now be reckoned roughly
that & ht-iron gun will pierce armour of the same thick-
ness a8 the diameter of the bore.—Illustrated London News,

The 88 of “ chilled casting” or * case-hardening ” is an old
one, and is very generally employed in the production of articles
like ploughshares, and of sucﬁ portions of machinery in which
great surface hardness is required.

¢ Chill casting” means simply casting the metal in cold
metallic moulds, instead of in moulds of loam or sand. The
rapid solidification which results from bringing the metal into
direct contact with & metallic mould “ favours,” as Dr. Percy tells
us, “ the retention of the carbon in a combined state,” instead of
allowing it to be diffused through the mass in the form of
graphite ; and it thus greatly hardens the iron, or its surface—
converting, in fact, characteristic grey iron into perfectly white
iron. This is the principle which Major Palliser has applied so
successfully in his shot.

The success of the Palliser projectiles is due not to the
imaterial alone, but to that particular combination of form and

Jmaterial which has been adopted. In a discussion which took
" place in the Mechanics Magazine, in 1864, Major Palliser stated
that an essential feature of his invention was that the fm
of the shot was “of such a form as would convert the
shock of impact as mach as possible into a uniformly increasing
Ppressure, when the brittle nature of the materiul would not be of
mich consequence ;” and, as far back as 1863, he formally pro-
E:edunelo ted pointed head as necessary to the success of
is system. nﬁe precise form of head is susceptible of modifi-
cation, but the prineiple of emglo ing a pointed head is as
essential an element in the n]'.vl;:er projectiles as is the

=
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We owe to Major Palliser the enunciation and d?enistant
m of the principle that & cheap material, hl

‘dened outside, will penetrate equally well with m
its brittleness will render its effect inside the pierced vessel
extremely severe. To this statement Mr, James Nasmyth has
replied as follows :—

“Without desiring in the least degree to detract from the .
deservedly acknowledged high merit of Major Palliger, in having
practically introduced the employment of chilled cast iron as &
vastly superior material, when compared with hardened steel, for
shot and shell intended for penetrating armour plate, in justice
to myself, and as a contribution to the history of modern
artillery practice, I beg to state, that at the meeting of the
British Association at Cambridge in October, 1863, I did, with
most earnest confidence in the results, urge on the attention of

- the members of the Mechanical Section the desirableness of sub-
stituting chilled cast iron in place of hardened steel for shot and
shell. This I did, from the long practical acquaintance I had

with the vastly superior hardness of chilled cast iron, as com- °

with the hardest steel.”
To this letter, in the absence of Major Palliser, his brother,
Capt. E. Palliser, rejoins, that “as early as the 21st of May,
' 1863,” the Major “ carried out some private experiments of firing
small conical-headed chilled shot at a model iron-plated
in the presence of some officials in Woolwich Arsenal, and that
his patent is dated the 27th of May, 1863.” But Mr. Nasmyth,
it appears, made an error in his previous letter : the Cambridge
of the British Association took place in October, 1862,
not in 1868, as he inadvertently stated.
But the priority is further claimed by Mr, Pritchard, President
of the Royal Astronomical Society, who writes thus :—
. “%In the Times of, to-day (Jan. 3), I observe a contested pri-
ority regarding the date of the proposition to apply chilled cast~
iron to instruments of destruction, such as shot and shell.
Major Palliser appears to claim May, 1863, and Mr. Nasmyth



Ootober 'of the same year. Itmaynot‘bevithutiuh-unu*ﬂ
its interest to many of your readers to know that, full sixteeh
previously to theso dates, the present Astronomer Royal,
E:“ A a.vuﬂd‘ himsélf offthe then well-known properties of
chilled cast iron for the construction of one of the most delicate,
and important parts of the magnificent transit cirele in the Royal
Observatory, Jreenvieh, which for the last sixteen years {u
rendered memorable services to the arts of peace. The pivots of
that noble inm-umenﬂt;, at this mr,ﬁ:.:e reported to bet;l
perfoct in figure as they were W t completed, notwith-
standing the wear and tear of so many years.” '

TORPHDO EXPERIMENTS.

SnverAL interesting experiments have been made, during the
pest year, with this formidable implement of destruction. One
was carried out, on May 15, upon the old sailing frigate dmerica,
which at high water floated over the mud in the north-eastern
part of Portsmouth harbour. The To oes, twelve in number,
contained charges of gunpowder, varying from 20 1b. to 60 1b.,
and they were fixed to the sides of the vessel, below the water-
line, at dim ing from five to fifteen ie‘;:(.l‘ ﬁéon additional
torgdo, ¢l wit cotton, was suspe: m the bows
of the ship. The who%:-‘t)f these machines were connected by
means of a magnetic wire, which was, by & subm line con-
nected with a battery fixed in a boat belonging to the Excellent,
about seventy yards distant. At a given signal the torpedoes
were ignited, and a violent explosion immediately took place,
causing the ship to lurch upwards, and immediately afterwards
she ially collapsed, the upper deck having fallen in.

e object in making this experiment on the America is under-
stood not to have been so much to ascertain the exact amount of
mischief that could be inflicted on a ship by the explosion of
& given number of to: oes, as to ascertain to what extent
.torpedoes may be relied upon for eertaint{‘ of action at dis-
tances from the bottom of & passing ship. The main inferences
to be drawn from the result of the above experiments may
be considered to be, that all torpedoes should be brought in
close contact with the body they are intended to destroy, or they
run the chance of proving harmless ; and they should be brought
directly under that body, or their force may be deflected.
first inference is supported by the undamaged state of the
Amerioa’s after-body, where the torpedoes were placed furthest:
from the ship; and the second by the fact of the slight
done to the ship’s port bow by the single gun-cotton
which evidently expended its forcé upwards with its immense
column of water deflected off by the angle of the bow lines,

In fact, the explosion of torpedoes such as were used above’
adds ndthing to our previous knowledge of the subject. It is now
many years since Captain Warner became famous by his “long-
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g 0" T 1846 torpedoes were supplied by the Admiralty
-Gigptain E. Belther, now Admiral EdsyudBdchor,on.

- ¢ on-his Arctic ition, for ing up the

“ige' i -Welli Sound. Ela plans of for

’ MH};; ing the Russian fleet at Sebastopol, and also for destroying
those 1aid down in the Baltic by the Russians themselves, were
1sid_before the English Admiralty by their chemist, Mr, Hay,

: but from some cause were never brought into use.

.. A torpedo of a more powerful and destructive kind than any
hitherto invented has been tried in the dockyard of Castigneau,
Toulon, with complete success. The Vauban, ship 'war,
attacked by a boat 20 ft. long, supplied with a spur armed with
& fulminating torpedo, was li 8 ft. out of the water, and

. instantly sunk, in consequence of an enormous hole in her keel
caused by the u;x;pedo. The success was the more remarkable,
as the charge of powder was only 61b,, but it is of a new
invention, and more powerful than any yet tried. According
to the T¥mes, the spur, which contains the explosive matter, is
solidly fixed to the keel of a boat employed to approach the

essefta be sunk, and is longer than the boat by from 12 ft. to
16 ft. Another spur, but shorter, and supplied with an elastic
buffer, is nailed to the stem of the boat, parallel to the spur
under water, When the first spur was driven into the plank of
the frigate, the upper one struck the ship, but the elastic buffer
disengaged the lower spur and caused it to recoil. At that
moment the electric spark ignited the fulminating powder, the
frigate and her four boats were lifted more than 3 ft. out of the
water, and again fell into the sea, giving passage through the
keel to an immense column of water. This destructive effect
was produced by 6 1b. weight of fulminating powder fabricated
by a Paris chemist. Naval officers who witnessed the experi-
ment, and who had served in the Baltic and in the Black Sea
during the Crimean war, are said to have stated that none of
the instruments of destruction then used produced such effects,

" or so completely destroyed & ship against which they were

A correspondent sends to Trubner's Record a suggestion for
destroying an iron-plated ship. “I would suggest (says the
writerzl:gmagneﬁc torpedo—a torpedo carrying a magnet of
sufficient power to attract it against the bottom of an iron ves-
sel, and to be exploded by the concussion, forcing a needle into
a detonating battery. The simplest experiments with a floating
iron tea-kettle and a pocket magnet in & tubor cistern of water,
will show the surprising distance at which a floating et is
moved in the water, and the maximum of its in B
and force at its contact. The magnet for a surface or horizontal
transit should be placed on & float sufficient to sup) it, and
for an ascendant motion, to the same float should be attached '
a slight weight, just sufficient to overcome its buoyancy and
holl it at the bottom, or in equilibrium at the point where it
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is required to be stationed, T:?edocl constructed upon the
abov"} might be conveyed er a fleet at sea, withgnrmh
of sttraction; and in front of harbours (no matter what depth
of water), or in ship channelseleading into harbours, they could
easily be adjusted with a ‘gbt weight resting on the
(somewhat in the manner of harbour-buoys), suspending them *
in a floating, upright position, at the proper depth for vessels*
to pass over them; and the weight attached not being heavy.
enough to interfere with the attraction, they would be sure of
rising and striking a vessel, and exploding in the most effectual

, for the rays of magnetic attraction converge to a centre,
gﬁ? external form of the o should be such as to incur
the least resistance possible the water in its ascendant
motion.

NEW FIRE-BXTINGUISHING CARTRIDGE.

M. Aok Mavrice and M. MuTersE (a chemist) have invented
a sort of Cartridge, containing ingredients which are eminently
capable of Extinguishing Fire. This is effected by the sudden
development of a large quantity of hydrochloric (muriatic) acid
gas, well known to be such an enemy to combustion, that even a
small portion mixed with atmospheric air is sufficient either to
prevent combustion or to arrest its progress, if it has already
commenced.

This scientific principle has been known for many years, but
it has never been put into so simple a practical form as in the

nt. These cartridges are like brown paper parcels, and are
of two sizes. No. 1 is about 8 inches long and 2} in. wide, and
is intended to be thrown by the hand into the heart of the fire.
A string is also attached by which it may be projected as from
asling. The cartridge is slightly explosive, so as to well dis-
seminate to the greatest extemt the substance producing the
extinguishing gas. ’

No. 2, or the second-sized cartridges, are simply thrown (the
cover being torn off) into the water of the engines, which they
saturate with a substance producing hydrochloric acid gas as
soon a8 the water touches the fire. Experiments have proved
that one-tenth of the water that would have been necessary to
extinguish a fire is only requisite when the cartridges are mixed
with 1t; and that the saving of time is in the same ratio. They
are very inexpensive.

No. 1 cartridges, in some cases, require no manipulation what- ,
ever, all that is necessary being to place a number of them at
intervals in the most hazardous places of a workshop, a ship, or
a dwelling-house, where fire may be likely to break out, and tﬂ
will have the effect of keeping down any fire that may oceur ti
the arrival of the engines. :

It is well known that there are few fires (except those oe-
casioned by explosions) that cannot be extinguished -at the first
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“ilwwys 6t kept in room in
"% Bouse, s that & cheap  Extinctor ” like this, which may be
‘gmdnywhmatbutl,inacugboaﬂormmer,emif
' hnyoudtoonlyleuena.nd :'apineheckthaﬂa.meﬁlltho
“agrival of water, may save many an edifice and many & town from
« the horrors of a conflagration.—Builder.

g A NEW GUNPOWDER, )

@. A. NeomevER, of Doblitz, near Leipsic, o;igim.ﬂy a black-
smith by trade, has invented & new powder, which, by
experiments mude at Hassfurt, Zwickau, Leipsic, and Bouchet,
near Paris, has been proved to possess the superior advantages of
not exploding so long as the air has access to it, of acting with
greater force in an airtight enclosure, and of leaving less"
regiduum there than the ordinary powder, and of producing less
and more evanescent smoke. In the Mansfleld min::g oﬁ):ﬁﬁons,
where it is largely employed, the smoke emit been
ascertained not to exercise any injurious influence whatever on
the health of the miners. It is cheaper than the ordinary

BARYTIO POWDER,

Mgz. C. VianoLrrs has read to the British Association a paper
% On Barytic Powder for Heavy Ordnance,” communicated by
Capt. Wynants, of the Royal Belgian Artillery. This particular
kind of powder has been much experimented upon, both in
Belgium and in France, with & view to counteract the injurious
effect which is produced when large charges of powder are used
.in heavy ordnance. The principle on which this barytic gowdar

is compounded is simply that of substituting nitrate of
in the composition of the gunpowder, instead of saltpetre, in
cértain proportions ; the consequence being that the powder,
when ignited, consumes more slowly, and the gases are developed
less rapidly, than in ordinary gunpowder, while the same effect is
uced upon the projectile as regards its ultimate velocity.
is lessens the injurious effect upon the sides, vent, and chamber
of the pieceof artillery. Capt. Wynants entered into the details
of a very large number of experiments made with this powder,
The general result to be deduced from these experiments is, that
we have to choose between imparting a higher of veloeity
to the projectile, at the risk of damaging the piece more rapidly
and more considerably, or confining our attention to the American
- plan of projecting heavier shot at a lower velocity. The pre-
ponderating feeling in the minds of English engineers and
artillerists, and particularly of sailors, is for a higher degreeof
velocity with & smaller weight of shot. The question is an ex-
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csedingly interesting ans, and has excited considerable attention
both in ium and in France, as it has done in Prussia and
Americs, these experiments could be continued, we should -
obtain some very useful information on the subject. Capt.
‘Wynants considered that the principal difficulty in with
the present emormous artillery arose from the too rapid com-
‘sumption of the powder, by which the generation of gas was so
rapid that the interior of the gun was destructively affected before
the projectile was moved. Capt. Wynants found, that by sub-
stituting nitrate of barytes for saltpetre in the composition of
po:lgier the rapidity of the combustion was reduced without
) propelling force of the powder being diminished—in fact, the
propelling force was rendered more uniform in its action.

. F. A. Abel would prefer to regulate the rate of the com-
bustion of the powder by mechanical means, such as, by increas-
ing the size of the grain, and by subjecting the powder during its
manufacture to h:(glh pressure. Thus, the power of the powder
would be preserved, while its destructive effect on the inside of
the gun would be in a grest measure done away with. When
Capt. Wynants first brought forward his invention, he distinetl;
stated that the powder to which the nitrate of barytes was add
fouled so much that it could only be used for blasting purposes.
This would be a great objection to its use in rifled ordnance.
In the course of the discussion which followed, Mr. Abel said,
that Cupt. Wynants did not intend that his powder should be
used for small arms, but only for heavy ordnance. Capt. Noble
incidentally remarked, that having had much experience on the
subject, he could say most distinetly, that the gunpowder manu-
factured in this country—not only by Government, but by our
private firms—was of a far superior quality to that made abroad.

FLUID SBTBERING GEAR.

Ar the Conversazione of the Institution of Civil Engineers has
been exhibited a large working model of Esplen and Clark’s Fluid
Steering Gear, by which the power exerted by the steersman may
be transmitted to the rudder through a considerable distance.
Two hydraulic cylinders are placed in a line a short distance
from each other, the mouth of each being opposite to that of the
other. The plungers are united, forming in effect but one, each
end of which enters & cylinder. By means of a screw, the steering
wheel gives a longitudinal movement to this plunger, which is
alternately, withdrawn from one cylinder and forced into the
other, according as the wheel is turned. Two toothed quadrants’
are fixed to the rudder-head, and into these gear racks con-
nected to the plungers of another pair of hydraulic cylinders,
which are ranged one on either side of the vessel. A pipe con-
nects one of each of these cylinders with one of each of the first-
described pair; and thus, when the apparatus is charged with
water, the action of the steering wheel on the plungers of the first
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gfots ia transmitted to the second pair, and so to the

Magacine.

e NBW SYSTEM OF PROPULSION. '
- . A wmrrop of Propulsion by forcing out water at the stern of a
..yeesel has been brought into siccessful :])emtion in the iron~
. plated gun-boat Waterwich; and the result obtained in s
rélatively with the r consumed, is equal to what would have
been obtained by the screw or other ordinary propeller. The
mn of propelling by ejecting & stream of. water from the stern
often been propounded, but the effect realised has not been
quite so good as that obtained in other ways. In the Waterwioh,
& great wheel, or turbine, rotated by a steam-engine within the
vessel, forces a stream of water through two nozzles situated near
the level of the water at the stern, and, by the reaction thus pro-
duced, the vessel is propelled. The bénefit of the contrivance in
the case of'a war vessel is, that there is no external propeller to
be fouled or shot away, the whole of the machinery by wgleich the
pulsion is effected being situated within the ship (Ilustrated
Ezzdon News). The above “ New System” very closely resem-
bles the following, which has been termed ¢Neither Paddle nor
Screw.”

.

Trisl has been made of a new principle of motion, as applied
to vessels, entitled the Hydraulic Propeller, Ruthven's patent.
The Nautilus, to which the power has been applied, was built
expreasly to show thatit can, with less horse-power than ordi
river boats, equal them in speed. The Nautilus at the tri
started from Vauxhall-bridge pier at 11 o'clock in the morning,
and ran up and down the Thames in company with the Citizen
and other river steamers, and held way with them steadily,
gaining a little on some. She ran between Vauxhall and West-
minster bridges, with the wind and tide, in 4 minutes 26 seconds,
and against, in 8 minutes 22 seconds, being at the rate of 18'6
and 72 miles per hour respectively, or at an average speed of
10:35 miles per hour—say 104. She then mamg down the
river, and when off the Tunnel-pier, with both strong wind and
tide in her favour, going at full speed, was made to stop suddenly
by reversing the valves. She stopped dead in less than ten seconds,
and in about a quarter of her length. The new propelleris nothing
more nor less than water taken in under her bottom, and set in
motion by simple machinery worked by steam engine. The wateris
discharged in & heavg stream on both sides of the vessel ; conse-
quently, there is nothing outside the vessel to be injured by any
aocident. Another important novelty is, that the vessel is quite
independent of her rudder, and is worked under the complete

. control of the master, officer of the watch, or man on -
without any communication with the engine. The Nautilus is
also fitted with Ruthven's steering apparatus—an invention
which gives a large amount of power to the rudder, -
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ZINC SHEATHING FOR IRON SHIPS.

Mg. Micxmehas read to the British Association a puaper ¢ On
the Application of Zine Sheathingto the Bottoms of Iron Ships.”
In this he explained the method of affixing the zinc sheathing to
the iron plates invented by Mr. Daft. The galvanic action set
up by the contact of the zine with the iron gradually destroyed
the former, but preserved the latter. The exfoliation that took
place on the surface of the zine prevented the growth of barnacles,
grass, and sea-weed, and thus the ship’s bottom was kept clean.
Admiral Sir E. Belcher expressed his approval of the system
adopted by Mr. Daft, but did not consider it a new one, as the
practicability o{agreserving iron-bottomed ships by means of a
zine sheathing formed the subject of experiments undertaken
by the direction of the Government in 1830. Professor Rankine
thought the invention a most valuable one. It was a matter of
regret. that the method had not hitherto been practically tried,
as he believed that by its means iron-ships would be rendered
much more durable than they were under the present system.
Mr. Hugh Brown had applied an external coating of zinc for the
preservation of rifles. Mr. Galloway suggested that the Govern-
ment should offer a reward for the discovery of the best method
of affixing the zinc to the iron. Mr. Mackie, in reply to the
various questions put to him, explained that the external coating
of zine would prevent the oxidation of the iron on the inside of
the vessel. The plates could be made of any required size, and
were affixed to the bottom of the vessel by means of zinc nails
driven into compressed teak, which was inserted between the
edges of the iron plates forming the hull of the ship. The iron
plates, instead of overlapping, would be fastened together by
being riveted to narrow bands of iron inside the joints, a space
being left between the plates to admit of the insertion of the -
compressed teak. The nails securing the zinc plates passing
through the teak would be clenched against the iron bands, and
thus there would be no danger of their dropping out. If the
plates of zinc were large, holes might be drilled in the iron plates
and stopped with wood, into which nails might be driven, thus
securing the centre of the zinc plates, and preventing them from
bulging out. The cost of the zinc sheathing would be only one-
third . of that of copper sheathing, the former metal being as
durable as the latter.

FROM NEW YORK TO LONDON IN A BOAT.

TaE boat of 2} tons, named the Red, White, and Blue, uhip-
rigged, has made a most remarkable passage across the Atlantic
from New York to the Thames off Greenhithe. This extra-
ordinary little vessel is built of iron—27 ft. long, and 6 ft. 1 in,
beam; and, considering the rough weather which she at times
encountered in the course of the voyamit is really surprising
that she has got safely over. She only two persons on
. n -



Inman steamers in their voyages out and home during the jears '
1864 and 1865 affords some interesting Eamculus For the
voyage out from Queenstown to New York, the Scotia, Persia,
and Australasian, of the Cunard Company, stand at the top
of the list—the two first averaging under 10 days, the latter
10 hours over. The City of Bosion, of the Inman lipe, is next
in order of speed, averaging 10 days 14 hours. The other
vessels of both companies stand almost alternately, the lowest
. Cunard average being the Asia, 13 days 2 hours, and the lowest
Inmanaverage 15 days 17 hours. For the vo; home, the Cunard
steamers almost all average considerably less than the Inman.
, The Sootiz leads off with an av from New York to Queens-
" town of Sd:z: 28 hours, The highest average for an Inman
steamer is Qity of Boston, 10 days 4 hours. The loweat:

) SPEEDS OF OCEAN STEAMERS. ’ rﬁ .
A rerurx showing the time occupied by the 3“’1\
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Cunand & home is the ancient'Asia, 11 days 18 hours;
and mwwxnmn, the Glasgow, 18 days & hom’.lmm.m’ !
Magasine, .

. . THE LARGEST SHIP IN AMERICA,

Tes Great Republic, the first of the new steamers buﬂd::s
for the Pacific Mail Company’s line between San Francisco
%.m, has been s y launched from the shi of

. Henry Steers, at Greenpoint, New York. The ing
are her measurements :—Length, extreme, 380 ft.; length be-
tween iculars, 360 ft.; width of beams moulded, 48 ft.
6 in.; width of beam, extreme, 50 ft.; depth of hold, 31 ft. 6 in.
The Great R i¢ 18 believed to be the strongest ship afloat:
her frame tim are of white and live oak, these are fastened
with copper and iron, and braced with straps of iron 6 in. wide
and  in. thick, crossing each otherltikjﬁonallyev 4 ft.; over
this comes the inner planking, can and payed with dgxutch,
and then double strapped as before; and outside this double
strapping comes an exterior of double planking of Georgia

ellow pine. The vessel is ship-rigged, but her foremast will

the tallest one of the three. She has three decks, unusually
-stout and strongly fastened, and four water-tight bulkheads.
Her ines are vertical beam, having a single cylinder (in
which ?l{iston works) of nearly ‘9 ft. in diameter and 12 ft.
stroke. wheels are to be 40 ft. in diameter, having
a face of 12 ft., and each wheel is vided with 84 oak buckets
or floats.. During the late war the Pacific Mail Company built
seven first-class ships, whose total register tonnage was 21,806
tons ; while, by carpenters’ measure, they were, in the aggregate,
26,046 tons. The Great Republics registered tommage is
4,100, 5,200 builder’s measurement, exclusive of engine-rooms.
The Company’s fleet consists of 19 vessels afloat, and they are
building three others as large as the Great Republic.

. ARMOUR-PLATED VESSELS.

In a lecture delivered at the Plymouth Mechanics’ Institute,
Mr. Reed, the Chief Constructor of the Navy, has said that the
unfair and etual depreciation of our ships has caused a loss
of public eomenee; but it is not true that English ships are
Snferior. The Warrior, in spite of some imperfections, is a
magnificent ship, well adapted for performing ocean service

-

-
»

in the interests of commerce. The Ackilles is splendid, as re-

gards some of the most im; t qualities of & man-of-war; but
she, too, of course has her drawbacks, the greatest of which is her
extreme , and consequent unhandiness under steam ; and
m Bd Ao, for this reason, onblaeeounh::f her thicker armourof
ing heavier guns, is preferable to her as an engine'of war,
l.lthoug'llangoat.ing w%u,gooz. T:f These ships are not failures,
D e



y:sbips ‘wpon the tarret principle, neither on the
mﬂp;hm Ex’:ely onpé:mptmn' Coles’s, lpu?:elgnbtmng
the best points of ; to carry armour 15 in. or 16 in, thick,
and, 20-ton guns; and to steam at fifteen knots, The ship
+whi¢h he described as “by far the most iron-clad yet
built in this country” is not one of her Majesty's fleet, but &

- ship salled the Fatikh, built for the Sultan, and subsequéntly
purchased by the Prussian Government.—Mechanics' Magasine.

ARMOUR-CLAD TURRET VESSELS BY LAIRD.

Mgzsses. Laiep, Brorrers, of Birkenhead, have completed
three Armour-clad Turret Vessels of small tonnage, carrying
heavy guns, viz. :— :

1. The Huasoar, a fully-rigged sea-going turret-ship, of 1,100
\tons 0ld measurement, and 800-horse power (her foremast being
fitted with tripods on Captain Coles’s plan), and carrying
two 12-ton Armstrong guns, two 40-pounder broadside guns
(the four guns throwing a broadside of 680 1b.), an coals
and stores, on 16 ft. draught, and having attained & speed at
the measured mile of 124 knots. This vessel has made a most
successful passage as far as Rio Janeiro.

2. The Balia, a twin-screw vessel for coasting and river
work, of 1,000 tons old measurement, and 140-horse power,
having a speed at the measured mile of 103 knots per hour,
earrying two 150-pounder Whitworth rifled guns in one turret
und all coals and stores on a draught of water of only 8 ft.
This vessel made the run out to Rio Janeiro at an average
speed of about nine knots per hour, and has since been engaged
in the attack on the forts on the Paraguayan river, when she

" eame out without damage to hull or turret, though struck with
heavy shot 39 times, )

- 8. The Bellona, a twin-screw vessel, for sea-going and coasting
service, of 1,340 tons, old measurement, and 300-horse power,
having a speed at the measured mile of 12 knots, and carrying four
150-pounder rifled Whitworth guns in two turrets (a broadside
of 600 1b.), coals, and stores, on a draught of water of 12 feet.
This vessel has made the run from Liverpool to Rio Janeiro at
an average speed of more than 94 knots per hour.

These vessels are all constructed with turrets on Captain Coles’s
plan; they have made the voyage across the Atlantic with-

_ out requiring any vessels to convoy them, and are capable of
being sent to any part of the world where their services may be
required.—Communication lo the Times.

ARMOUR-CLAD GUNBOATS,

A wmsam of this description, ing groat of
offencs and defence carried on an eamé%‘ht K:ught of;
water at & high Tate of speed, has made a trial trip on thef
Thames, and it was the unanimous opinion of all on board that
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not only was the vessel a success in point; of speed, but thet
also for her tonnage she was uneq by any other vessel
afloat, turret or broadside-gun vessel, in her fighting powers.
The Medusa—so the vessel referred to is named—is an Armonr-
clad Gunboat, 190 ft. in 1 86 ft. in breadth, with a builder's'
tonnége of 1,160. Her hull is built of. iron, with eight water~
tight: compartments, and is covered in with a $-in. iron-plated
deck, on which is laid the usual wood planking. Round the
water-line of the hull is fixed a belt of armour-plating, 4} in.
thick and 4 ft. wide, going completely round the bows and stern
at the same thickness as on the sides. The stem of the ship is
fitted on the “ ram” principle, as introduced by the Chief Con-
structor of the English Navy, and which, on the coasts or rivers
of a country, must prove a powerful weapon of offence in attacking
an enemy. In a central position on the hull is built up a square
armour-cased battery, covered with 4}-in. armour-plating, and
pierced with eight gun ports—two on each broadside, and two
at each end ; the latter sweeping the fore and after decks, and
firing ing]ine with the keel, the lower cills of the gunports on
the b: ides, when the vessel is oomplete in all respects for sea,
being 6 ft. from the water-line. This square battery is 54 ft.
in length by 36 ft. in width—somewhat astonishing dimensions
for 8o small a vessel, and will mount four ten-ton riflied Whitworth
, on improved carriages and slides. The sides of the
are built up of the outer 41-in. armour, backed with nine
inches of teak, the latter carrying an inner skin of #-in. ironm.
This iron inner skin is supported by vertical iron frames 6 in.
deep and 18 in. apart, to the Q{in. plating Ly 3-in, double
angle irons, over the latter being laid a 4-in. wooden lining inside
all. Through the fore part of the battery rises the pilot-house,
covered with 4}-in. armour.

The engines of the vessel are direct acting, horizontal; the
cylinders having a diameter of 34 in,, and the stroke being
21in. They drive & pair of independently working screws of 7 ft.
6 in. diameter, and 11 ft. 6 in. pitch, distance between centres
12ft. In the Medusa, contrary to previous practice with twin
screw engines fitted on the Thames, the engines throw inwards
—¢. ¢. the two screws work towards each other. The draught
of water of the Medusa, with all on board and complete for active
service, will be but 8 ft. forward and aft; and this fact, if con-
sidered in connection with the power of the ship’s armament, the
size of her battery, and the extent and completeness of her
defensive armour, will quite sufficiently demonstrate her formid-
able character: her speed under steam, her maneuvring powers,
her extraordinary capabilities of attack and defence, were
satisfactory. It was proved that, with the bulwarks of tHe
Medusa thrown down as for action and her guns pointed through
the four forward or after ports, a more rapid and heavy fire
could be maintained upon an enemy ahead or astern than could
be effected from any turret-ship of similar tonnage ; the Medusa









thnle $053 wotk." Bix of these engines drive the blowers
which receive the air from the main sir-shaft (standing between
. thetwo hnn:lh on themug;:peraieck, about 9 f. in h.exi!lxlt),snd
- distribute it wlong shaftings and up through gratings in all parts
. ‘of the ship; fornlgueathe ship is necessarily battened down fore
and aft, and the only air that can enter the ship then, exc‘?t
down the main air-shaft, is through the perforated tops of the
* turrets and pilot houses. With two of the blowera set slowly to
work on board there is a strong upward rush of cool air through
the air gratings in the floor of the ward-room and other parts of
the ship ; the thermometer in the captain’s cabin, previous to the
blowers being set moving, marking 76 deg. There is, however,
& feeling of oppressiveness, which was perhaps due to the absence
of the greater portion of the daylight, and the knowledge that sir
was being then breathed which had been sucked into & part of the
vessel below the water line by mechanical means, through an iron
column communicating with the outer atmosphere. All the officers
of the Miantonomoh declare that they rather like being at sea in a
closed vessel. They get plenty of air below from the blowers, and
must do so uslong 4s there is any steam to drive them ; and of the
two, for comfort, they rather prefer for & sea voyage a vessel like
their ownto an ordinary cruiser. Indeed, the thermometer records
kept on board prove that the heat below during the voyage across
the Atlantic cannot have been so great as woufd be imagined by
« & stranger looking over the ship as she luy at Spithead, and ex-
amining the means of suppl{:.ng and regulating the inboard
draught of fresh air. At sea, however, the upper deck is always
awash with the seas rolling over it, and this no doubt tends to
ool the atmosphere below. '
With to the seaworthiness of the vessel, no ship, her
officers declare, could have behaved better than the Miantonomoh,
and there was a sufficiently stiff breeze experienced between New
York and Halifax to test her in that respect. The seas rolled
over her deck whenever the waves rose, on the quarters, the bows,
or broadside, but they washed over without affecting the ship;
and the officer of the watch, from his roomy perch on the raised
platform between the two turrets, could look with perfect equa-
nimity upon the submerged hull of his vessel below. In this
ot the Miantonomph only differs from many deep-loaded
sailing clipper-ships, in having no bulwarks to holg the water on
her decks. Of the exact amount of work to be got out of the
15-inch guns there appear to be no exact data available for
comparison with the work of our best present ship-gun, the 12-
ton 9-inch rifle, or 260-pounder., Commander Cornwall, of the
* Miantonomoh, who commanded a monitor before Charleston,
fired a total of 750 rounds from one of these guns, but the
st number he ever fired in one day was 60 rounds. No
hifassology would describe the outline of this gun so well as the
adstpted ““ soda~water bottle.” Although of the immense diameter
of bore of 15 in, at the mussle, the outer diameter there is only
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21 in., but the breech is immensely weighted with metal. The
gun, however, is so evenly balanced upon its trunnions, that the
captain .of the can elevate or de it with ene of his
ﬂnm on the screw lover. The elevating screw is 43 in.
in diameter, and works loosely with its heel in a flat-bottomed ,
metal cup, s0as to “give” with any sudden shock from the gun.,
The iages are, as has been already stated, superior to any-
thing of the kind previously seen in this country. They are
gimply made, and have & * continuity of strength” throughout.
The compressors are three iron plates working between four
wooden balks. The slide lies on a level with the turret floor,
and is merely two iron beams 9 in. by 3 in., planed true on their-
wm‘ edge, and connected to beams and plates at each end.

o men can run the gun in or out with ease, and one man can
regulate the compressors. The sights over the top of the gun
give a range of 2,300 yards. The extreme of the gun’s elevation
18 9 deg., and of depression 84 deg. The turrets are 9 ft. in
height above the iron 8-inch deck, the 3-inch wood deck above
the iron deck being above the actual base of the turret on the
composition ring on which it rests. When fitted to the ship, the
under surface of the turret-plates, where they rest on the compo-
sition ring, and the ring there itself, are both planed true, and
are always afterwards kept well oiled and greased, to reduce the
friction when the turret is revolving. Supposing that the turret
is raised, as it is termed, for revolving, the fact is, that only about
two-thirds of the weight is taken on the spindle, the remainder
slipping round on the composition ring. The turret is built of
ten one-inch rolled iron plates, the surfuces of which are all care-
fully planed, and the whole then set up together in a cylindrical
form, each plate breaking joint with its next neighbour. The
bolts are “ marlin-spike ” shaped, of less diameter, but much more
numerous than in our turrets; and their heads are clinched on the
outer face of the turret, instead of being cut off, as with us. The
top of the turret is closed in with iron bars, 4 in. by 3 in., which
ure again covered with iron plating of one inch, perforated. -The
two gtmcforts are each 2 ft. wide by 3 ft. 10 in. in depth. They
can be closed when the gun has been discharged, by & 13-in. iron
stop , which is pivoted on the floor and roof of the turret, and
easily swings into and out of position. The pilot-house on the

of each turret weifgll:)s about 30 tons. The side armour of the
Sh:f is 7 ft. in depth from- the deck level to below the water-line,
and is formed of seven one-inch plates.

The engines of the ship are of 800-horse power, nominal, on
the back action principle of Mr. Isherwood, United States Navy,
the connecting rod working towards each cylinder-head. The
a}mden are 80 in, in diameter, with a 27-in. stroke of piston,

ven at full speed at 80 revolutions, with from 35 to 38 pounds
of steam. The screws work inwards, The average heat in the
engine-room, in coming over, averaged 80 deg., and in the stoke~
hole, 120 deg, .



SIS vaideamonx ‘o wavys.

‘iain'Suft t be found with the Miantenomob is that she
0. constructed of wood, instead of iron. The emormous -
efghtt she his to carry in turrets, guns, side and deck armouz,
-« “engines, must eventually tell upon & wooden hnll. If we
@%hﬂr with our own wooden-hulled Rogal Sot;o;c&ga,n
-find'her excelling our ship in smallness of target offored to an
enemy’s shot, and in mancuvring power by the action of her
twin screws. On the other hand, the Royal Sovereign’s turrets’
to be mounted on a much better system, by reason of the
greater diameter and strength of their central 31'.ndle, and the
solid wide area of support given by the frames of conical wheels
under the turret turn-table, The Royal ign, too, is very
much more habitable than the Miantonomoh. On the relative
merits of the guns and armour of the two ships no one can give
a relisble opinion. One peculiar feature in the American turret
was .almost omitted from our notice-—its ten one-inch iron
plates have no “backing.” The interior diameter of the Mian-
tonomok’s turrets is 21 ft., and their height, from floor to the over-
head beams, 6 ft. 4 in.

Du.ri.n% a visit of the Lords of the Admiralty to the Mianlo-
nomoh, the first gun fired was charged with a 35-pound powder
cartridge and a sabot live shell, at extreme elevation. The effect
was very grand as the vast globe of metal propelled from the
nrouth of the gun with a deep hoarse roar, went hurling on its
-course until it fell at an estimated distance of about 8,600 yards
from the ship.

The second gun was charged with 35 1b. of er, a solid iron
shot of 460 1b., and fired point blank. If the last shot was grand, .
a8 exhibiting the flight of a 15-inch shell, this was more interest-
ing, a8 exhibiting—what we have as yet made no provision for in
ri our heavy naval artillery—the perfection of ricochet firing.
The immense ball spun along its course over the surface of the
water as truly as the cricketer's ball passes over the smooth green
sward tow: the wicket. The noise of the explosion, the con-
oussion felt, and the smoke, which entered the turrets on the
firing of the guns, were neither more nor less than would be
naturally expected in firing 35 1b. powder charges.—Z¥mes.

) HER MAJESTY'S SHIP * ROYAL SOVEREIGN.”

Tun great duel between the 121-ton 9-inch rifled naval serviee
gun, v(rith 1it:s em))r:;:rus a}_eell1 b; t ;ugw powderhu , and the
after (single gun et of the Ro eres, taken placein

uelﬁse of the reeommend&tiony of the Tx’:t-shi Committee,

in their report to the Admiralty, dated June 28, 1865 ; combined

with the desire of the Admiralty to obtain reliuble data for their
dance in the construction of the Monarch and other turret- -

ips in the future, .There was no other fleld from which' they

obtain such data. We know all that the Americans have

done, but it would be folly to accopt their experience as our guide
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- the conditions are so opposite. The tutrets of the American
are exposed to an enemy’s shot from base to summit above
the level of the upper deck, working on ilongeontnla indle on
limited bearing, something akin to the spike of a schoolboy’s
pegtop when spun. We expose but a portion of the turret to .
th.:kc;nmav'u shot ulul prot%et ‘Iﬂ’l: base by the vessel’s side armour,
deck, and glacis plate, an ivot them over a larger area
than is eontn.inedpin the eimmfg:ence of their base. To this
essential difference in the system of mounting the turrets in the
vessels of the two countries may possibly be aseribed the dis-
abling of the turrets of the American vessels Paissac, Nantucket,
Weehawken, and Nakant before Charleston ; their turrets having
become jammed—unable to rotate—either by blows from shot
on the face of the turret bending the central spindle, by the
breaking of the deck or composition ring at their base, or by
broken pieces of iron or nut and bolt ends falling between their
base and the deck.
The three single and the one double gun-turret of the Royal
tgn are all constructed on the same plan. The one fired
is simply a hollow composite cylinder standing on a circular
wooden turntable of great strength over a double ring of conical
metal wheels which travel over metal roadways; the cylinder
with its table being pivoted on a centrally-fixed hollow iron
linder, and the whole reuting on a bed of oak balks, and fur-
er lu%gorbed by iron stanchions springing up from the keelson
p .

of ths ship.

‘We have not space for the details of the experiments, but give
the results. The important fact now remains, as the result of
this somewhat costly experiment, that, drawing an inference from
the abave trial, no amount of pounding from shot could possibly
disturb the equilibrium of the Royal Sovereign's turret’s base;
and that if the whole exposed portion had been shot away, the
base with its turn-table and revolving machinery would still re-
main absolutely perfect. There are errors of construction in the
R ign which may be remedied in future with other
turret-ships ; such, for instance, as the want of a tie-collar, or
ring of metal, round the outer face of the turret at the upper
edge, to prevent the plates falling outwards when their fasten-
ings are loosened ; as also leaving the bolt-tails and nuts without
any oven-linizg, and thus turning them into grape-shot when the
turret is struck by heavy missiles.

The success of the turret of the Royal Sovereign over the
12}-ton gun is immense in its importance for many reasons ; and
it also proves conclusively, by the deck shot, the value of curved
or deflective surfaces in warding off shot blows from wood or
from iron. All honour, therefore, to Captain Coles for his per-
sistent advocacy of a system of mounting ordnance on board a
uhgthntwi]l,a,t any rate, add a power to our fleet of iron-clads
equivalent in nature and force to the siege artillery of an army
before the famous Venetian Quadrilateral! As the turret system
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MW faly bo a extent placed on ita trial by this firing
at the Ro erret and deck, it was imperative that
aote d be carefully taken of any unfair disadvantages which
39:«100]” imposed upon it. m this point of view—1,
turret built in a converted ship to resist the ordnance of
1862 was about to be tested by the ordnance of 1866, the armour
on the turrets of the Monarch now commenced building at Chat-
ham being twice the thickness of that of the Royal Sovereign;
2, the original clear space existing between the sides of the
Royal Sovereign’s turret, and the iron well-ring has been very
considerably reduced lately by iron fittings carrying pauls to
facilitate the working of the guns, and, therefore, increased the
chances of “ jamming” the turret against the well-ring when
struck by shot; 3, the gun being removed from the turret left
the port open for a shot to enter from glancing, or other causes,
when the shot would inevitably pass through the inner skin of
the turret on the opposite side, and bulge the armour-plating
outwards against the well-ring.—Abridged from the Times.

LAUNCH OF THE ‘‘NORTHUMBERLAND.”

Ar length, after the fourth attempt, the Northumberland was
safely gent afloat, on April 17, 1866, having remained almost to
the hour and minute exactly one month on the ways from which
it was first endeavoured to launch her. The great mechanical
effort involved in lifting and floating this vessel was one which
even the most experienced shipwrights and nautical engineers
looked forward to with the utmost uncertainty and anxiety. The,
wind was against them, and the tide was still lower, for a time,
than on the previous day. All the preparations, however, had
been made with the most precise exactitude, and the floating and
pressing power employed around the ship was of itself almost
eno to move her weight, even when not half water-borne by
the rising tide. The whole of the cradle had been rebuilt and

A flotation power of empty barrels had been lashed
under the bows, and all the old and new-built timber buoys were
also employed. No less than seven hydraulic presses were used
to push the cradle down, and to lift the fore-part of the vessel.
Three of these—one of 1,000 and two of 400 tons pressure—
were placed beneath the keel, 80 as to assist in lifting the h
hull forward and relieve the weight where it most bore upon the
launching ways. Four other hydraulic rams were fixed with iron
backings, so as to thrust against the cradle and force it down the
incline which led to the river. Two were of 600 tons power
each, and two of 400 tons, giving an aggregate of 1,800 tons

ward lift, and 2,000 tons downward pressure towards the water.
e floating power which these and the other smaller “ camels™”
and lines of empty barrels gave was equal altogether to about
1,600 tons. The vessel itself, when immersed at high tide, would,
it was calculated, be reduced in its weight upon the ways by
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about 4,000 tons more, so that literally no greater weight than
2,000 tons would remsinw‘bemrtod.meﬂ’ecﬁhi:lhghtheh -
draulic power was much more than equal. Close on three o’
when the men were set to work at the hydraulic ﬁresseg, there
were a few minutes of intense anxiety as the gangs heaved at the
pumps, and the huge crowds assembled in all directions kept
cheering. Then the vessel at last seemed to move, and as she
did no:ld;drew the anchors wlﬁdl 1;rln;oored her to the e:it.h; sng
their en appearance created rather a panic among the crow
of spectators who were standi directlyPlgn:vhat would be their
line of march if the vessel pulled them after her. Very for-
tunately the chain-cables were let go by the run, and as they came
with a thundering rattle out of the hawse-holes, the Northumber-
lana’ Vided slowly, but with the most perfect esse and regularity
of mota., ™. into the river.

Thas O Sys the Atheneum) the Northumberland was launched,
after much additiqpal cost and labour, and speculation on her
stoppage on the ways. Among the canses assigned, the true one
was, in most instances, overlooked. It was a mistake to platethe big
ship while on the stocks; for her weight was thereby enormously
increased ; and, what is of more importance, such a muddle was
made of her magnetism that, without extraordinary precautions,
her compasses will be little better than useless. Itis well known
to the Admiralty, for they were assured of the fact some time ago
by the Royal Society, that a ship should never be plated with
her head in the same direction in which she was built ; that she
should first be launched, and her head placed in the contrary
direction, and then her our-plates may be put on. This is
the only way as yet known by which the permanent magnetism
of an iron ship can be reduced to & manageable quantity; the
whole theory of the question and the practice to be followed are
duly set forth in the Philosophical Transactions, so that it seems
not unreasonable to inquire who is responsible for the neglect of
the proper precautions. Moreover, there was experience which
miggt. ave been profited by ; for the same neglect prevailed in
the building of the Minotaur ; and the muddle of her permanent
magnetism was such that, when ready for sea, her compasges
were found to be eight points wrong. ere needs but a small
aoquaintance with navigation to enable anyone to foresee what
would be the result of a cruise in the Channel, or indeed in any
sea, with compasses whose directive power was so markedly
neutralised. Is it transgressing the limits to ask that the mis-
take be not repeated ? 'When the agmour-plated battery Pernevets
was built in the Thames for the Kussian Government, they sent
over a scientific officer to superintend the work; and he, being
well acquainted with all that the Royal Society hud published on
the subject, took care to have the battery plated after it was
launched, and with its head placed in the reverse direction to that
it had while on the stocks.
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.. _ . ~XEW PONTOONS. Lo L

A Coxererin of Royal Engineers have Witnemsed, at the Gar:
dens of the Royal Horticultural Society, South Kensington, the
nerits F-oni: nav.rEl.iglg gnﬁnu'y Pontoons, invented bz‘d tl;ny hﬂ:

in Fowke, e experiments were perform
ol:tpﬁd]mu Engineer Volunteers. The operations commenced
after seven o'clock by the construction of a bridge 60 ft
length, formed of these new pontoons, and throwing it over -
& piece of water. Each pontoon, says the Zimes, when extended
1s 8 ft. long and 2 ft. 6 in. wide; but when folded, as it can be,
into the shafe of a carpet bag, the width of its extended shape
becomes its le when thus contracted. The weight of each of
- these pontoons is only 60 Ib., of which 29 lb. is allowed for the
lower part of the arrangement, while 21 Ib. represents the
weight of the superstructure. It will be seen, therefore, that to
form & bridge of 50 ft. in length, only 20 of these pontoons are
. required. The weight of this whole erection—each pontoon, as
we have shown, weighing 50 1b,—would amount only to 1,0001b.,
or somewhat short of 9 cwt. A bridge of this length and weight
waes thrown over one of the basins in the Horticultural Gardens,
by forty men of the 1st Middlesex Engineer Volunteers, in the
space of two minutes, and was immediately after separated into
its component parts in a minute and a half. This experiment was -
repeated several times with singular success.

The peculiar advantage of these pontoons, as indicated by those
who are endeavouring to promote the adoption of their use into
the service, is their capa.bilitz) of being employed in i
ditches and moats in sieges, for which the old structures have
never been made available. To show their excellence in this
respect, 4 bridge formed of the pontoons was let drop from one of
the balustrades of the garden into one of the basins. This was
not done, however, without difficulty ; and some of the covering of
the pontoons got torn, so much so us u’.i'.‘ﬁ‘mit the water to enter
the Inner part of the construction. is apparent mishap only
tended to exhibit prominently another peculiarity of the invention.
Each l;:ort.ion consists of six water-tight compartments, and even

, though five of these are injured, the remuaining one has sufficient
flotation power to sustain the complement. In this case, then,
though considerable damage was done to the bridge which had
been formed on the ground, there was no apparent decrease in
its buoyancy and strength. Another distinctive feature in the
new arrangement is, that the superstructure can be erected before
the bridge is cast on the water; whereas when using the old
pontoone it ie necessary to make the roadway a.ﬂ*arn&e under
portion has been launched. The three points, therefore, on
which the promoters claim a superiority for this new and appe~
rently successful adaptation are ?ightnesu in weight, economy in
time, and managesbility in cases in which the use of the old
instruments were found impracticable.



NOVEL KYDRAULIC MACHINE,

Trzex has been shown, between the Pont Neuf and the Pont
des Arts, a new Hydraulic Muchine, invented by M. Roman, of
Rue de Lille, Paris, for utilising the force of currents and deriv-
ing 8 motivepower therefrom. It consists of & large raft or -

similar in size and shape to the open washhouses on many,
continental rivers. This is fitted with a series of transverse rollers,
on which moves an endless chain passing under the boat, and
fitted with a great number of flat buards, 2 métres asunder. A
surface is thus brought to play against the current than in
an undershot-wheel, which yields, even in the best ‘condition,
barely 30 per cent. of the theoretic force of the water. As in all
ingenious and useful inventions, the principle on which this ma-
chine acts is of extreme simplicity and facility of application. If
we suppose & float of an undershot-wheel submitted to the action
of a current of water which impels it with a given force; if to
this float we add a second parallel to the first, at 2 métres dis-
tance, behind it, the second. float will also be impinged upon by
the water. It has been clearly demonstrated by experiment, that
" the effort exerted on the second float is equal to 75 per cent. of
that brought to play upon the first. A third float-board will be
subject to the same laws as the second, the result being, that a
series of parallel floats will obtain from the force of the stream a
motive power only limited by the velocity of the water and the
constructor's design. In 1865, a small trial-machine, six of the
boards being constantly immersed, gave by Prony’s dynamometer,
a useful effect of three, four, or even five times that of an ordinary
undershot-wheel. .

The present machine has always thirty-four float boards im-
mersed ; and though the velocity of the Seine is only 45 to 48
centimétres (17-72 in. to 18'9 in.) per second, in the trials made
in presence of our Correspondent, the useful effect has been on an
average twelve times greater than that of ordinary wheels. As
to the applications of this hydraulic engine, they are innumerable,
Greared into a series of pumps, either for the supply of towns or
for purposes of irrigation, it is capable of becoming a great source
of economic power ; while the working expenses are reduced to
the charge of simple inspection, no manipulation being required.
~Mechanics Magazine.

NEW HYDRAULIC PRESS.

MM. Desgorre and OLIVIER, civil engineers, have invented a
new Hydraulic Press. The principle on which it acts is simple.
There is no forcing or injecting pump, and instead of a liquid
being-introduced into the press, already filled, a rope is made to
enter, and as it enters it gdually -displaces the liquid, causing
the plunger to rise. The inventors have given it the name of
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; fPull. ., il is the liguid with which the chamber is
Am‘?in%. m”fw" the Mining Journal, there
to the iption given in the Mins: A
w to be two pulleys ol;t drums, one inside the press and the
dther outside ; on the outside pulley is coiled a rope, which passes
through a stuffing-box into the interior, when it 18 wound round
the other pulley. The recipient being full of liquid, the inner
pulley being set in motion, it is plain that the rope as it coils
will occupy the place of the piston and cause it to rise, When
the reverse motion is required the outer drum is set in motion,
and the cord is wound out of the press, the piston descend-
ing accordingly. The joints of the piston and of the axes of
the internal pulley are made staunch with leather collars;
that of the rope is simply tow. There is no leakage where the
rope enters, a8 when ‘'the press is at work any tendency of the
liquid to escape is met by the velocity of the rope as it entersin a
direction opposed to the effort of the liquid to escape. As these
presses are, for the present, only to replace vineyard and oil
presses of the olden times, they have as yet only been made up
to a force of 50 tons.

HYDRAULIC BUNG.

Dr. Weser has brought before the Industrial Society f
Mulhouse a Bung of his invention, which allows of the escay
of carbonic acid gas during fermentation, but prevents loss
the evaporation of alcoholic vapours. It is sometimes difficult to
know whether fermentation has ceased or not, and if the cask be
closed before it has done so, there is a risk of the cask beihg
burst. With the improved bung, which is similar in principle to
an ordinary stench trap, there is no danger of this, as the car-
bonic acid gas can escape whenover it has attained sufficient pres-
sure to force itself under the edge of the inverted trap. The
is constructed of pottery-ware, and is not, we presume, inten
for permanent use.—Mechanics' Magazine.

HYDRAULIC COAL-CUTTING MACHINE.

Mg. W. E. Carrerr has read to the British Association a
E:K:r descriptive of ‘‘ An Hydraulic Coal-cutting Machine,” and

ibited a small working model. The 'machine, by means of a

series of ingenious mechanical arrang ts, is capable of being
most rea.dlig' adjusted and moved to suit the various conditions
under which it is required to be used in the pit, and these could -
only be made intelligible by means of elaborate diagrams or in-
spection of the machine itself or the model. The principle on
which the machine works is that of the planing and slotti
machine ; the cutters acting by direct continuous pressure deriv
from a column of water, and not by blows. At 15 strokes and
30 gallons of water fer minute, at 30Q 1b. pressure, & result is
stated to be obtained which is equal e work of twenty men.
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"I to Mr. Bateman, Mr, Carrett stated that it would st
on ‘materials, and that it successfully cut pyrites and “black-"
band.” There was no difficulty in sharpening the tool, as from
jts shape it simply reqiired the grinding of a flat surface. Mr,
‘Whitwell confirmed the successful working of the machine, which
had come under his own knowledge. It has crushed the hard

stone in & surprising manner.

CONSTRUCTION OF BREAKWATERS,

Ax excellent method of constructing Breakwaters has been
illustrated in a model sent by Mr. Prichard Baly to the Con-
versagione of the Institution of Civil Engineers. "Mr. Baly con-
structs an iron framing of A section, the sides being fitted with
stepped iron plates, and the interior may be filled with stone for
exposed situstions. The iron breakwater can be built upon a
bank of stone deposit, carried up to 14 ft. below low water-line.
‘Where stone cannot be procured, the structure can be erectad upon
the natural bottom. The interior space between the iron plates
forming the sides of the breakwater can be filled in with stone
deposit, or gravel, alone or mixed with lime tipped from wagons
running upon the top of the breakwater, so a8 to back up the
plates as soon as they are put into place. This principle of con-
struction, which possessejlgreat merit, has been adopted in the
Black 8ea breakwater.—Mechanics' Magazine.

SIXTY-TON CRANE,

* Tae following are the principal features in connection with the
recent application of steam-power to the 60-ton Crane, Quayside,
Newecastle. The cylinders are two in number, 10 in, in diameter,
14 in. stroke, bolted to side-frames, and geared direct te the
existing gearing. Behind the crane is placed a strong wrought-
iron platform, forming a receptacle for coals and water, upon
which is placed a boiler of the vertical description. The turning
gear is arranged so as to make a complete revolution in three
minntes. Formerly, when using manual labour, this ponderous
mass required sixteen men and abous one hour to make a revolu-~
tion when loaded, and about the samie number of hands when
lifting. With the present arrangement, weights up to 60 tons
can be lifted at the rate of 3% ft, per minute, and swung round
with the greatest ease, only requiring the attention of one man.
The machinery has been constructed by Messrs. Black, Hawthorn,
& Co., of Gateshead.

' PROPOSED TUNNEL UNDER THE CHANNEL.
Mz, Hawgsaaw has long contemplated the practicability of
this enterprise, and has for more than two years been engaged in
-8 geological investigation of the localities. Borings are now
being made at & consideruble expense in the neighbourhood of



~Dover, sion of the French Government, betwesn
. Calgis ; and explorations will be made in mid-
#hwpnel. Buch trifls are essential, in order to obtain pokitive
howld? concerning the nature, extent, and thickness of the
. Stvata. Itis poue?ltomrryon the excavation for the tunnél
" from Hoth ends, as well as from shafts in the Channel. At the
" top of the shafts powerful steam-engines will be erected fof
pitmping, for drawing up the excavated materiul, and for sup+
plying power to the machinery by which excavation will be
e&«l e tunnel will communicate on the French side with
the North®h of France Railway; and on the English side with
the SoutlvEastern, and London, Chatham, and Dover Railways,
#0 that there will be an unbroken line of railway communicatioi
. between London and Paris, Mr. Hawkshaw will not be able
finally to decide upon the details of this great work until the com-
pletion of the borings now in progress. It is calculated that the
tunnel will take 20 years to complete, and cost not less than -
20,000,0007,
* + During the past yeara brigade of geometricians and naval men
have studied the possibility of carrying out this project. Levels
were taken, plans drawn, &c., under the direction of M. Thome
de Gamond. It will be remembered that & special commission
inted by the Emperor made a report some years ago, in which
the feasibility of the Erqiect was proved, inasmuch as the sub-
marine rocks of which the Straits are formed offer no serious
obstacle to its realisation. M. Gamond has made surveys every
year since this report was drawn up of the ground, and has
decided that artificial islands will not be required, but that the
. tunnel can be constructed in four galleries, the longest of which
will not exceed ten kilométres.d ) .,

The public may be interested in learning the solution proposed
by another of our leading engineers. Mr. Fowler, after many
months’ study of the subject, has formed the opinion that the

nse, difficulties, and uncertainties of a tunnel of such unpre-
:o?:ntad length would render it unadvisable. He proposes an
ocean ferry, worked bg steam vessels of immense size, constructed
to carry across the Channel, not merely passengers and their
luggage, but_the railway trains in which they are brought from
London or Paris. These boats will start from docks to be”
specially constructed at Dover and Calais, and will, like ‘the
Great ELtern steam-ship, convey their living freight with practical-
immunity from the discomforts of a sea-passx:ie. The details
Yave already been worked out in the designs of the vessels, under-
the eye of i{r Fowler, and they will insure to the ;uaengers
jon from weather, and from all the present delays and
inconveniences of transhipment, The scheme is one which could
be completed and brouﬁmto operation in less than two years,
with en expenditure of lees than a million and a half sterling, -~
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o CONCRNTS ¥OR BUILDING., .

+ A ingenious qpplication of the well-known process of mouldi
Ho&ily‘conemmor building purposes has been patented, 'i‘ll‘lg
inventor, a Mr. Tall, proposes to erect walls, houses, und other
structures, by literally casting them of concrete, in the place they
are intended to occupy. An ordinary concrete foundation is first
laid, and ugon the foundation horizontal frames, constructed of
boands lined with zinc or other metal, are set up on edge, so as
to form a kind of trough for receiving the concrete, By the
insertion of suitable cores, holes for the insertion of the joists, or
for other purposes, may be moulded in the concrete as the work
proceeds. The proprietor of the patent is nowin Paris, superin-
tending the erection of some houses on this principle; and we
believe it is the intention of the French Emperor to build some
labourers’ cottages of this kind at one of the Imperial farms.
The invention will be illustrated at the Paris Exhibition, where
& spuce has been set apart for the erection of buildings of various
constructions, from the hut of the Laplander to the chalet of the
Swiss peasant.

* -

LARGE IRON FLOATING DOCK.

A corrESPONDENT of the Times describes the trial of the large
Iron Floating Dock, which had been sent out in pieces from
England some four years past, and only recently completed, at
Cartagena, the namf port of Spain, in the Mediterranean, A
man-of-war, the Alceda, of some size, had been lifted high and
dry out of the water, for the purpose of undergoing repairs; and
she was then replaced in the water. At 9.20 orders were given
to sink the dock and allow the vessel to float out. The engineer
in charge, Mr. Fenwick, an Englishman, who was the superin-
tendent of the work, immediately guve orders to open the
valves ; the dock began to sink gradually, retaining ite horizontal
position. At 9.40 the water began running over at both ends.
The dock having sunk some 5 ft. or 6 ft. in a few minutes, the
two streams met in the centre, showing how equally the deck
had sunk, the entire floor being now covered with water and
touching the keel of the vessel, und half-an-hour afterwards the
vessel was afloat. The valves for immersion were now closed,
and the vessel hauled out. This operation of sinking the dock

. was effected with such steadiness and regularity, that unless the
height of the water was carefully observed mo motion was
8 nt. Mr. G. B. Rennie, the patentee of the dock, and his

e, were on board, By an arrangement of air or buoyant
chambers, the dock cannot sink beyond a certain depth. In,

_ onder to demonstrate this (after the vessel was clear of the dock),
Mzr. Rennie requested that the immersion-valves might again be
opened, and the dock allowed to sink to its greatest depth; in a
quarter of an hour this was done, and she would sink vo deeper,
leaving the sides about 8 ft. out of water. This will allow of &
vessel drawing 27 ft..of water l;eing docked. The engines for ,.

. 2 . :
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. ‘ProBARLY 10 structure of its kind in Europe can L %
equal the New Bridge at. Blackiriars, either in design or magnifi-
* eemt solidity of workmanship, The total length of the bridge
from end to end is to be 922 ft., and this enormous stretch is cur-
ried on onily five urches. The centre arch has a span of no less
than 185 f%., the arches on either side of this have a stretch of
175 ft., whilo even those which abut immediately on the shore
have a headway of 166 feet. A The centre arch will give 25 feet
elevation above high-water mark, but all the arches are almost
flat in the crowns, and form but a small segment of & cirele. In
fact, the gradient of the whole structure is only 1 in 40, or just
half that of the old bridge, and less than a quarter of that of
Holborn Hill, The five piers which are to support these arches are
each nearly 130 feet long by about 20 feet in width. The piers in-
side two of the caissons are nearly completed. Massive granite
work, which is laid on its concrete foundations far below the bed
“of the river, and, in fact, some feet into the London clay, have
been built above low-water mark., All the caissons for the other
piers are more or less advanced in progress, These caissons, in-
side which the works are carried on, are the largest ever sunk in
- the river, and six are requisite for the building of one pier. They
are ordinary boiler-plate chambers, of wrought-iron, four of them
being rectangular, and two at each end being pointed or triangu~
lar in shape, toform the cut-waters of each pier. The plan of
sinking these caissons is, however, as simple and inexpensive as
can well be devised. Guide-piles are driven to keep them in
their proper places first, and between these a cross staging is
erected at low water to support the wrought-iron chamber. On
this, then, is built, piece by piec ', & boiler—the first segment of
the caisson. 'When it has reached the height required to keep its
upper rim above the water at low tide, it is lifted bodily by power-
ful steam-cranes, and lowered between the guide-piles into its
slaee on the bed of the river, At the next low tide, whether it be.
uring night or day, the workmen are engaged in screwing on
plates to compose another rim, to raise it still higher. Then, a8
the pressure of the waterincreases on its sides, it is strengthened
from the interior, not only with strong piling, but with powerfal
w;oughi-imn ribs, which are bolted all around it ; 1:nd these again,
where the pressure is greatest, are supported by luttice girders of
wrought iron, It viﬁr::ndily be imggined that these extra m;
ports ure necessary when we say that the pressure at higbﬁgle
on the side of the caissons for one pier amounts to about 600
tons. Of course, g8 fast as these great cells of wrought iron are -
lowered into the ziver their own weight takes them deep into its
bed, and when tliey cease to sink of themselves they are weighted
with mnsses of irun ballast till no additional pressare exu ge.



o fther down. . They azp then pumped mﬁ“m  froe
. from"water, whed the wor hfdrodgg;oue the 'woil commeirosh.
Genarally, as this is done, the caisson sinks & little.more, till
what is ealled the London cluy is reached. This, which is usually
called the blae clay, is hard, and more than a foot or so into
it nothing ean be fzmed.n%n this impenetrable substratum, then.
when all inside the caisson is perfectly dry, the foundations of
the piers are laid on a thick mass of solid concrete. The centre
of the pier is built of brickwork set in cement, and ‘perfectly
webbed together with a mass of bond iron. The outer circum-
ference is formed entirely of blocks of granite, some of* which—
indeed, mdst of them —are #s heavy as from 12 to 15 or 18 tons,
As fast as each pier is completed within its caisson below low-
watet, the upper parts of the iron structure itself are removed to
nearly the bed of the river, so that even at the lowest of low
spring-tides no sign of the ironwork will be visible above the
ite. So also none of any piling which may be used around
the piers will be “drawn,” but all will be sawn by divers just
above the earth. The foundations of the abutments are ear-
ried down to a depth of nearly 80 ft. below the bed of the river.
The springing of the jronwork of the arches commences at about
9 ft. above high-water mark. Each arch will be composed of nine
wrought-iron ribs, with powerful wrought-iron lattice girders
crossing them diagonally. Over these are to be laid what are
termed buckle-plates, which are simply large convex shields of
wrought iron riveted to the ribs; over these again’ will come or-
dinary ballast of asphalt and ragstone, and above all the granite
paving.—Abridged from the Times. .

It is said that, probably by the beginning of 1868, the bridge
will be so far advanced towards completion as to carry the or-
dinary traffic. The first pier is sufficiently advanced to admit of
the superstructure of the first arch being raised. The ironwork
is in a very forward state. Large quantities of the wrought iron
are being sent up from Wednesbury, from the foundry of Messrs.
Lloyds, Foster, & Co., and, for the ornamental work, columns of
red granite, quarried in the Isle of Mull, are bejng polished in
Glasgow, preparatory to being forwarded to London.

THAMES EMBANKMENT.
Taz section of the Embankment between Temple Gardens and
Blackfriars Bridge, unlike the other portions, will be constructed
on arches, 80 as to admit of the passage under it to docks between
the roadway and the shore, of barges and lighters. The entire
length of this portion will be 855 ft. A subway for lnging
and water pipes, and electric telegraphs is to be forme witﬂ::
the work, and a paved carriage and footway are to be pravided on
the embankment. The foundations of the viaduct are to be formed
- of cast-iron caissons filled with concrete, carried down to a level
of 21 ft. below ordnance datum, and left in permanently from that
level up to 6 ft, below datum. When these have been filled to
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thié roghired Jevel, the - portions above the concrete .are td
be- mamoved ; and upon Ee spaces between them, when arched
over; the piersare to be built, The arches are to be strengthened
‘:{hrimn. The piers are to be carried up to an uniform level

11 ft. above the ordnance datum. They are to be of cellular
construction, the outer wals of brickwork in cement, faced with
granite ;' the cells to be filled in with Portland cement. There

- are 18 arches, elliptical in form and of various spuns, to accom-
modate the rising gradient of the roadway. The of these
arches will be 80 ft. span, and they are to be of granite with

' dril walls of brick in lias lime mortar. The interstices in
t'.ﬁ:n spundrils, and over the arches, up to the underside of the
paving, are to be filled in solid with lias lime concrete. The
arch stones are to have chamfered joints on the fuce of the work.
The “ subway " is to be carried beneath the centre of the roadway,
and through the arches of the viaduct, supported by sub-arches
of granite, springing from the same piers as the main arches.
The internal dimensions of this subway are to be 7 ft. 6 in. in
height and 9 ft. in width. ‘Where the subway passes through the
main arches of 80 ft. span, it will be formed of wrought iron, the
sides being formed of plate girders, and the floor of arched
wrought plates, carried by croes girders, and at these parts the
subway will be 6 ft. high and 9 ft. wide. The roadway over this
portion will be carried by brick regmental arches. The main
arches vill(lll be s'|:u'momll‘;:?1 on both exmr:::r;acea with a hand‘;
some solid granite mon! string-course, & parapet wit!
boldly-designed moulded base. The carriuge—wa;vl?s wpbe fg:t’med of
Aberdeen granite cubes 7 in. in depth and 4 in. wide. The foot-
way is to be formed of York landings, no stone of which is to be
of less area than 5ft. The embankment passes by an easy curve to
the level of Bridge-street, Blackfriars, where the line of roadway
will be continued by the new street to the Mansion-house.

The construction of an embankment on the south side of the
Thames between Westminster Bridge and Vauxhall was com-
menced in September, 1865, when the first pile of the staging,
which is a necessary preliminary to the formation of a coffer-dam,
‘was driven,, On the 17th of the following month the dam itself,
which consists of two rows of piles from 35 ft. to 40 ft. in length
and 6 ft. apart, was commenced. The line of the river-wall will
be about 20 ft. inside the line of the coffer-dam, and above
Lambeth Bridge will be about 100 ft. inside the existing wharf
walls, so that the width of the river at that point will be con-
siderably increased. A cross-dam has been constructed 1,200 ft.
above Westminster Bridge, and the foreshore taken in by this

. first section of the embankment is to be the site of the new
8t. Thomas’s Hospital. The first stone was laid by Mr. Tite, M.P.,
_on July 28, 1866, in the presence of the leading civic authorities,
the members of the Board of Works, Lord John Manners, and
other Members of, Parlisament. The new embankment will ex:
tend to » great length, and will redeem six scres from the
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Thames* at this 8 H; up it will regulate what
Frenth term therggst'uofmim.bygiﬁng nglzn it two:
éf land' which now extend in a very undesirable line for
navigation.

B

i

NEW WEST PIER AT BRIGHTON.

Tms new Pier has been built under the direction of Mr. E.
Birch, C.E. The structure is 1,115 ft. in length, and extends
into 8 ft. of water at low spring tides. The abutment, or first
portion of the structure, is 290 ft. long and 140 ft. wide; the
second portion, reaching to the head, is 560 ft. long and 66 ft.
wide ; and the head, or seaward end, is 310 ft. long and 140 ft.
wide. The foundations consist of cast and wrought iron sctews,
fixed in the bed of the sea; and upon these are raised cast.and
wrought iron columns and piles, which sustain the whole
superstructure. These columns and piles are braced and tied, to
obtain the greatest amount of stiffness with the least amount of
resistance to the sea; and immediately upon them are placed the
main wrought-iron girders and transverse wrought-iron girders,
for the support of the roadway, which is of close planking,
covered with a light coat of asphalte. On the top of the main
girders, end along the entire length of the structure on either side,
ample and continuous sea-accommodation for 2,000 to 3,000

ns is provided. The entrance to the pier from the
igplanade is 265 ft. wide, with ornamental gates, and the
necessary toll-houses, &c.

. THE LONDON WATER-SUPPLY.

Mz. Haumuroxn FurTo, the engineer, proposes to supply London
with Water from the sources of the river Wye, in the neighbour-
hood of Plynlymon. Meetings have been held, and it is said the
measure has already the earnest support of the landowners and
others interested in the locality. The abstraction from the
Thames 6f the present quantity of water required by five Water
Companies for the supply of London greatly deteriorates the
town or tidal ion of the Thames, and also militates against
the purity of the river water below the point of abstraction, much
to the annoyance and the injury of the health of persons resident
in the neighbourhood. This being the case, what are the New
River a.ndsEm London Water Companies to do to improve their
sources of supply but to go to Mr. Fulton's pro source—
namely, the tributaries of the upper portion of the Wye? For,
88 the water requirements of London augment, so will the evils
sbove reforred to, but in & much greater ratio. The navigation
of the Wye, again, is said to be of little importance, compars-
tively tpukinmw of the Severn and the Thames, and
therefore the a ion of the quantity of water from
the ions of the Wm hardly be apprecisble.
Mr, s intended area of water-shed of 180,000 acres is
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présent dlmint & total waste—s clean surface, and free-
- tplive’of Jead-mine workings, with an available rainfall of 60 .
per anivum. < The probability of the execution of such extensive °
warks ‘will enhance the value of pro in the vicinity. The
.. Urown and Sir W. W. Wynne are said to be the principal owners.
The estimate made by Mr. Fulton exceeds 7,000,000L.

. PARIS WATER SCFPLY. .
" Durine four centuries the Parisians had to draw themselves
.whatever supply of Water they required from the Seine; but,
thanks to the ﬁunicipkl Council of Paris, such a condition of
things no longer exists. At the present hour eighteen hydraulie
machines are in full work. The city possesses, besides, thirty-two
fountains where watér can be purchased, whence 1,959 cube -
métres are daily sold,.at the rate of a franc per cube métre, to
1,258 water-carriers, who sell it in retail at the rate of five francs
per cube métre; thus the carrier makes foyr francs on ‘every
1,000 litres. These 1,253 men, says the Star, employ 312 boys,
and 400 among them have a cart and horse. During 1865, the
Sontaines marchandes, as they are styled, sold water to the
amount of 675,000f., that is, above 25,000.. Of 56,481 houses,
21,921 subscribed for & suppiy of 38,569 cube métres per day,
the subscribers paying an annual sum of 2,790,760f. Besides
these fonfaines marchandes, there are in the city at this
moment 54 public fountains, 27 ornarmental jefs d'eaw, 1,207
drinking fountains, 1,147 water-pipes opening on the street
ﬁﬁaﬂ. 725,000 water-pipes, 44 reservoirs in case of fire, &c.
e water company is independent of the city company; the
latter gives the head inspector 4,600f., under whose orders are
sixteen clerks, who receive from 1,600f. to 3,600f. per year; 112
overseers, who are paid from 1,100f. to 1,200f. annually; and
fourteen men at 1,000f. (40:.), whose sole business is to keep the
fountains clean. When the distribution of the waters of the
Dhuys and the Vanne shall be organised, Paris will rival an-
cient Rome in the abundance of its water-supply.—Mechanics’
Magazine. .

D —

BEACH-MARKS IN FRANCE.

A xosT important work is now in progress throughout France
—vis. the levelling and establishing of Beach-marks all over
the country. The object of this undertaking is to furnish g
series of levels that will enable the course of canals, railways,
&e., systems of drainage and irrigation, and other public and pri-
vate works, to be laid down on the map and marked out on the
ground without any error. The operations were commenced in
1857, under the control of the Minister of Public Works, and will
be terminated in five or six years hence. The work has been,
since the beginning, under the superintendence of M. Bourdaloue,

1

civil engineer, {0 whom is due the series of levels taken from
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the Tsthmus of Suex from the Mediterranean to the Red Sea. -
The.datum line of the levels in France is the usual sea-level ; the
beach-marks established on the ground consist of cones of cast
'fron, set in masonry, on the spot where the levels are required
to be noted; and a great number of these have been placed in
lines of level which touch seaport towns, groups of rivers and
canals, lines of railway, roads, &c. More than 18,000 linear
miles have been thus laid down as base lines; but, in order to
complete the work, the operations must be extended to 120,000
miles, a length equal to five times the circumference of the earth,
andmorethan half of our distance from themoon. This gigantic
undertaking is very costly; but, when once completed, it will
enable every engineer or contractor, who may wish to attach a
series of levels in any part of France with those of the remotest
distriets, to do this by the aid of a beach-mark on the spot, or
near at hand, for the mazrimum space between the levels is to be
bn:i three-quarters of a mile, The accuracy of thesé levels is.
sich that they are true to three centimétres, or 1'2 inch for the
whole length throughout France.—Builder.

DRCAY OF THE STONEWORK AT WESTMINSTER PALACE.

Ter Hon. Mr. Cowper has stated in Parliament, that with re-
uimt to the alleged Decay of the Stonework of the building for
the Houses of Parliament, he thought there was a great deal of

' misunderstanding and exaggeration abroad. As far as he could
ascertain, by a careful study of the building, the only portions of it
which showed serious signs of decay were certain horizontal lines
below projections, where the drip of the rain collected with-
out any means of escape. When this was the case, the acids of
the soot with which the rain was charged, acted injuriously on
the stonework, and produced decay; but it was not at all general,
or of a character to excite any particular apprehension regarding
the future. When he came into office he F::nd that there had
been a trialof two solutions, which it was proposed to employ for
the g6 of arresting decay; and a commission which examined
the volutions gave a preference to that of Mr, Szerelmy. That
had accordingly been as;:flied to all the interior courts, and, so
far as it had gone, it had answered perfectly, nor was there any
appearance of decay; but there were no sufficient grounds of
encouragement for confidence in its efficacy. It was composed

. chiefly of zinc and bitumen, and he had not thought himself
warranted in sanctioning its continued application. He had
taken measures to have six of the most promising schemes which
had been recommended to him applied to the western front near
the House of Lords, under the careful inspection of an experienced
chemist, and he expected that, in the course of the year 1867, a
satisfactory report of the result would be made. .
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/1% oowmRRY DX FIRB-PROOF CONSTRUOTIONS,
‘.‘&t,n Inors has read to the British Association s paped
“Om Reostt Improvements in the Application of Concrete to
Five-Proof Comstructions” The author pointed out what He

_considered a radical defect of concrete formed of lime, as
ordinarily used, viz. that by the action of fire it becomes
- reconverted into lime, which, when the water from the engines

is brought to bear upon it, ex greatly, and forces out the
walls' to the destmcpt(i)on of the building.y He advocated the
use of a concrete formed from g{psnm, which is not liable
to this defect. The gypsum, which is of a coarse and inex-
pensive character, is formed into plaster of Paris by roasting,
and mixed with a peculiar kind of clay found in connection with'
the beds of gypsum,

NEW WATER-METER.

Mgsses, RoBerToN-BrissoN & CoieNARD have invented a
new Meter for measuring supplies of Water in such a manner
that the smallest quantities, as well as the full supplies, are
accurately registered, whatever be the velocity or pressure of
the quantity delivered ; it measures the quantity without
causing any sensible intermission in the current or diminishing
the pressure in an appreciable degree beyond what may be the

t of the friction of the parts of the apparatus. The meter
consists of a pair of coupled cylinders, in which pistons move,
giving motion to two slide-valves, which open and shut alter-
nately the entrance and exit of the water. The two cylinders
are of cast iron, as are the rest of the pieces except the slide-
valves and the rods, which are of copper and brass. The
water enters into the valve-box, passes into one of the cylinders,
and acts on the piston. When this has arrived near the end
of its stroke, the ports are partly open so as to admit water to
the second piston, so that it may commence its course when the
first has finished its course; consequently, there is no interru
tion in the flow, nor any intermittence in the registering of the
quantity passing through the meter. The reci ing motion
of the slide-valves; which are fixed immediately upon the end
of the piston-rod, sets in motion a small lever in connection with
the register and dial-plates, which are similar to those in use
for gas-meters. Constructed in the workshops of Coignard & Cte,,
this new machine has received practical sanction on a large
scale, The towns of Nantes and Angers, the Imperial School of

. Arts and Manufactures, the administration of the Versailles
. ‘Water-works, those of Marly and St. Cloud, and the water

their satisfaction,

, service of the Imperial Palace of Meudon, have employed it, to

.

OLIFAROUS STRATA AT CHICAGO, -
Tan sinking of an Artesian well at Chicago. has brought to



Light the existence of Oliferous Strata beneath that enterprisi
¢ity. In the first forty feet the rock is Upper Silurian,
80 ¢ ‘with petroleum that it burns freely ; and 100 gallons
of oil, which accumulated in the shaft, were pumped out.
A compact, yellowish-white stone, 200 feet thick, but showing
no trace of oil, was next penetrated. Then came 200 feet of

ey limestone, with oil in thin seams, succeeded by a bed of
shale, 156 feet in thickness, saturated with petroleum, and
yielding much oil where it rests on the Lower Silurian. Below
this occurs a reddish sandstone, 71 feet thick, also containi
oil ; and at a depth of 711 feet a stream of water was ta .
of quality, which delivers through the 84-inch bore 600,000

ons a day.
ARTESIAN WELL AT KINGSTON,

THe proprietor of the Kingston Brewery, heing desirous of
obtaining & pure supply of water, has recently had an Artesian
‘Well sunk on his premises in Brook-street. It was commenced
early in last November ; engineers, Easton, Amos, & Son. The
first operation was to sink a shaft 6 ft. 6 in. in diameter,
which was carried to a depth of 90 ft., and lined with 9-inch
brickwork, set in cement. The top of the shaft, to the depth
of 18 ft., was lined with iron cylinders to keep out the surface
water, which would otherwise in time have percolated through.
The shaft being completed, cast-iron pipes were erected from
the base, to some height up, and there a platform was erected.
The work of boring was then commenced. The pipes first
used were 7-inch, and were sunk to a depth of 325 ft., when
4-inch were put down till chalk was reached; sfter sinking
40 ft. in that, the boring was proceeded with, but no pipes
were used. This was in order that no springs might be shut
out from contributing towards the supply. Directly the vein
was tapped, water rose like a fountain 8 ft. above the surface.
For the firgt 200 ft., when passing through soft soil, the pises
sank by their own weight as the earth was removed from under
them ; but, as the depth became greater, the pressure of the
earth upon them became such that great pressure had to be
exerted to force the tubes down. For that purpose the stageing
down the shaft was used ; on it was placed an hydraulic press,
and a weight of ten tons had at last to be brought to bear
before the pipes could be induced to descend. When the pump
is not at work, from eighteen to twenty gallons flow away every
minute. The steam-pump used at the brewery has three throws,
and raises about seventy gallons per minute, To keep the
Lh;ole ect;a.})llishmem};l supplied with water, or, a;sc;‘lll‘;ad ga.ll.ln 8

wery, *liquor,” this pump raises qn an average 25, ons
daily ; but yet, for all that, and when at its greatest speed, the
water in the reservoir—90 ft. deep and 6 ft. in diameter—is
only reduced and kept down rather more than a foot. The quap-
tity of water which flows every day will be 25,200 gallons added
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away—18 gallons a mimuts for 18 hours—
ily. The yield of the well may. thus
ons each working-day, a total of
: The overflow—nearly 20,000 gallons daily
—ig turned into the sewer, thereby flushing it considerably.
Total depth 470 ft. 2 in. . :

]
— et

NEW MODE OF BAWING STONF.
IxnareaD of the Saw ordinarily employed, a disc of lead,

well covered with emery, has been used for some time past in
France with great success and economy. The lead is cast on &
circular platq of cast iron, of sufficient thickness and diameter,
and pierced with holes, which, by means of the lead with which
they become filled in the casting, unite together strongly the thin
sheets of lead at its two sides, which are joined also at the cir-
cumference of the disc, The emery falls from & reservoir above
the disc, and the surplus ig conveyed into a trough underneath,
whenes it is brought back to the vessel which feeds the disc.
This apparatus is either moved on a carriage to the rock which
is to be cut, or the block of stone is brought up to it on a
carriage. A saw of this description, about 3 ft. 6 in. in diameter,
driven by a 4-horse power, was found to move through Carrara
marble at the rate of about 2} inches per minute, and through
Normandy granite at the rate of nearly an inch in the same time;
and the cost of cutting was scarcely one-sixth-of that with the
ordinary method.—Scientific Review.

STONE-CUTTING MACHINE.

For some time past machinery has been rather extensively
used in the slate quarries of Wales, in cutting the rough material
into slabs. These machines, the invention of Mr. George Hunter,
of Carnarvon, have been fitted up for the Tyne Harbour Works.
The Newcastle Machine is of the normal type, which consists
essentiully of two saw-blades mounted on a transverse shaft; and
a traversing bed, much resembling that of a planing-machine in
its action, on which the block of stone or slate to be cut is fixed.
The machine is fitted with. two 7-ft. blades of 3-in. steel-plate.
The tools are set with a twist, to right and left alternately; they
cut 1} in. wide, at the rate of about 3} in. per minute. There
are forty-four sets of tools, at a 8-in. pitch, in each blade, moving
at the rate of 44 ft. per minute. The shaft is 12} in. diameter, of
cast iron, and 9 ft. long between standards.” The stone is
magnesian lime, and the rough blocks, as placed on the table,
weigh up to seven or eight tons. The estimated horse-power
consumed is between two and three. A second machine is a two-
‘bladed saw, each saw 13 ft. diameter. Each blade will carrysixty-

- eight tool-holders, the tools set singly and in pairs alternately.
The larger number of the saws employed for cutting slate in
North Wales have two blades, but several have been mounted
with three and foar blades, with 16 ft. between the standards.
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A * PATENT TUMNELLING MACHINERY. - "
-*Mg, Darve has exhibited in the York-rond, Lambeth, some
#Patent Tunnelling and Shaft-sinking Machinery,” which

" attracted considerable notice. 'What you really see is “ a small
stone-drilling engine placed upon an iron cradle, which is pivoted
on the end of a horizontal arm. A cast-iron piece, consisting of
two sockets placed and fixed rigidly at right angles to one another,
connects this arm with & vertical column, which is supported on
a wrought-iron frame on wheels, This construction enables the
drilling engine to be moved and placed so as to drill a hole in
any direction.” This is the inventor’s description of a machine
the extreme compactness and lightness of which impress you at
first sight. The drilling engine, indeed, weighs no more than
105 1b., and the frame in which it is set is correspondingly simple
and portuble. This advantage, considering the circumstances,
and the place of working, is of great and obvious importance.
The engine is worked by means of compressed air, and the drill,
when fixed in its socket, has both a forward and a revolving
motion. The point of hardened steel is driven like a battering
ram against the surface of the rock with extreme force and
rapidity, until a hole is made of sufficient depth for blasting. A
block of granite was experimented upon, and when once the hole
was rounded, & depth of six inches was scooped out of this most
stubborn material in five minutes. Pulverization is assisted by
a continuous jet of water directed into the hole, and the hole
itself may be driven not on]{ horizontally but at any angle—a
point of great importance in blasting operations. These drilling
engines are in daily use at the zinc mines of the Vielle Montagne
at Moresnet, near Aix-la-Chapelle: the rate of advance with
only one engine in a drift six feet high is said to be two and a
half times what it formerly was by hund labour in the same kind
of ground, while the expense of driving per métre has been
reduced from 175f. to 95f. Less powder is also wanted, and the
cost of sharpening tools is less in engine than in hand-labour;
On the other hand must be reckoned the repair of engines, which,
with such a movement, must needs be conriderable, and is, in
fact, set down at 12f, 2fc. per métre, the total result being a cost
of 120f. 66c. per métre for engine-labour, against 1941, 88c. per
métre for hand-labour. The engine differs in some important
particulars from that employed in the Mont Cenis excavations,

PROBABLE EXHAUSTION OF COAL, '
Pror. W. 8. JravoNs, in a paper read by him to the Manchester
Scientific Students’ Association, states the consumption of Coal at
the present time may practically be stated at 100 millions of
tons annually. Within less than 60 years itincreased sevenfold,
and the increase of the population and wealth has been propor-
tionate. He thought the geometrical method of calculation was
the only practical way of expressing the rate of progress. The
question was, whether this rate of increase would conmtixie,

#

.
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e ifit e was 20 doubt th tloni of coal wold
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beginning of steam navigation ; in twentyyears
steam-ploughing wﬁd bably be the rule, and in their

",»euh:f,‘"_“ ; they had not made ] the requisite railways; they
had only seen t!

‘watersupply, inthe pumping of thesewageof towns, and in twenty

other different ways, steam and coal would come into use. No-

- :t:fbut a rige in price would bring any serious check. The
t

of Mr. Hull's calculations is, that there is within 4,000 ft.
depth an amount of 83,000 millions of tons; but no one is so
absurd as to suppose that we shall ever get to that depth. Mr.
Vivian, in his speech in Parliament on the subject, had said that
there was no difficulty arising from temperature or pressure ; but
in the Dukinfield mine, which is the deepest egerh&ps in England,
the pressure makes itself felt in what is called a  creep,” and the
same is the case at Monkwearmouth. At the latter the
temperature of the rock is 80 degrees, and the atmht:ip ere is 84
degrees, and occasionally higher. Mr. Vivian given an
erroneous idea about the cost of sinking, which, -instead of a
penny a ton, is, calculating the interest and the number of years
taken to bring a mine into working order, more like very many
pennies. America has the largest area of coal of any other
country; and the moment England begins to retreat, the produce
in America and other countries will increase, and pass us in the
race of competition.

PRESSURE-GAUGE.—PYROMKTER.

Mg. E. A. Cowrer has exhibited to the Institution of Civil En-
gineers a very delicate Pressure-Gauge for ascertaining very low
pressures and small differences in pressures, the scale commencing
at 1-100th of an inch of water. This instrument consists simply
of a very flexible diaphragm, having one square foot of area on
which the pressure acts. The amount of pressure is ascertained

weights Epplied on & lever which keeps the diaphragm in

., Mr. Cowper also showed a pyrometer for high tem

tures, which is used for taking the temperature of a hot-blast of
1,150 deg. F'ah., from Cowper’s hot-blast stoves for blast furnaces.
It consists of a copper mug or measure, the body of which is
about an inch thick und is hollow, fitted inside with an indicator
and sliding scale. A piece of copper is adjusted so that ite
specific heat shall be as 1 to 50 to a pint of water. The copper
is heated in the hot-blast and dropped into the water, when the
rise in the temperature of the water is read off the sliding-scale,
the zero of which has been previously adjusted to the temperature

. of the water.

—

LIQUID FUEL, '
TruL has been made in Russia by Captain Schepakovski, of

- the Military School ‘at St. Petersburg, of a furnace for burning .

. fluid hydrocarbons. If petroleum is ever to be used commer-
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as steam-fuel, it is probable that some-such arrangement

“that proposed By Cuptain Schepakovski will be employed
gr,‘buming it, The principle of his apparatus is very simple,
and is one with which we are just now very familiar, owing to the
recent introduction of the *va lxl'izer."l Thi:alihtﬂmt
copsists of two tubes placed at right angles to of wi 0
extremities in contact. One of these tubes is placed in the
liquid to be “vaporized,” and air is forced through the other,
wgich causes an upward current through the first tube. The
liguid ascends ; and, on arriving at the extremity of the tube, is
dispersed in finely-divided spray. It is upon this principle that
the improved furnace is based. The boat in which the boiler was
fixed was 24 ft. long and 5 ft. wide, and was fitted with a steam-
engine of two-horse power, by the aid of which a speed of six
knots per hour was obtained, the quantity of turpentine consumed
being three pounds per horse-power per hour. The boiler was
heated by four jets, the turpentine being contained in a reservoir
at the bows. It is stated that the heat obtained by a lamp con-~
structed on this principle is enormous—sufficient to melt steel.
This has actually been shown by the inventor in a lecture, in the
course of which a f ent of copper weighing three-quarters of
an ounce was melted by a lamp burning between two and five

unds of turpentine per hour. The flame was about 2 ft. in
feongth, and was of a yellowish-white colour. The noise was
like that produced by steam escaping from a boiler. The appli-
cation of the lamp to the superficial charring of wood for pre-
servative purposes was also exhibited.

Oil of turpentine is composed -exclusively of carbon and
b; en, in the proportion of five atoms of the former to four
of the latter; and a pound of this substance would contain thirty
gam by wéight of carbon to four parts of hydrogen. When it is

urnt under the ordinary conditions, only a small quantity of
this carbon is employed in the formation of heat; another part
is consumed in the production of light, and the remainder escapes
unburnt as smoke. In the apparatus which we have noticed, the
turpentine, being in a highly divided state, is placed under the
most favourable conditions for complete combustion, the supply
of oxygen being sufficient to consume the whole of the carbon,
ver_yb'bﬂe of which is wasted in the formation of either light or
smoke.

‘Wehave purposely omitted all considerations of cost, and it may
fairly be doubted whether the substitution of petroleum, or any
other fluid hydro-carbon, for coal, will be attended with any great
economy. M. Schepakovski’'s experiments appear to have been
made exclusively with turpentine, which is, of course, not 8o ex-
peunsive an article in Russia as in this country.—Builder.

PETROLEUM FOR MARINE ENGINES.

A PARLIAMENTARY vFaper gives an account of the results of
experiments made at Woolwich Dockyard with the view of testing
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the :xstus of Petrdleum and Shale Oil as substitutes for- Coal
isi relsing steam in marine boilers. The éxperiments wére con-
.ducted By Mr. Richardaon, who had a plan of emplay-
jng il instead of coal. TheRe};:ortofthoremlts is not of &
very decisive character, but it shows that the value of oils for
W in view varies considerably. .
" The concludes that if results as favourable as three
mentioned can be obtained under ordinary circumstances, it
would ap?e&r that 1 Ib. of oil will evaporate about double the
weight of water which 1 1b. of coal burnt in the ordinary wng
would evaporate ; but at the same time the greater cost of o
from 104, to 23/. per ton) must be taken into consideration. If,
owever, a great reduction were to take place in the price of the
oils, “ probably, under some circumstances, they might be ad-
van . used instead of coal. The experiments, therefore,
as far as they have gone, may be regarded as of considerable
value, in showing the great evnporn.tive:‘?ower of these oils, and
the practicability of burning them according to Mr. Richardson’s
plan.” Mr, Richardson writes to the Times:— '

. “The experiments at Woolwich were necessarily commenced
with the best and more expensive petroleums. Nothing was
known of their properties as fuels; the result has proved, that
those which contuin spirit and burning oil are not so well suited
for fuel as those from which they have been extracted ; but until
a method wus arrived at of getting rid of the smoke, né others
could be used, The smoke was mastered by simply decomposing
& little water vapour, carbonising, and burning the guses. The
heavy oils, as they are termed—those from which the spirit and
burning oil have been extracted—are about the consistency of

-tar. Their market priceis at present 5/. per ton. e
%en we remember that gas-tar is the same as the heavy oil, |
only in 8 more concentrated form, and that it can be obtained
in any quantity at 18s. per ton, cheapness would be the result
of an enlarged manufacture.”

In there are vast deposits of asphaltum, or mineral
pitech, which the inhabitants call gum-beds. Perhaps these
could be made available in Canada for engines. A cubic foot of
this asphaltum, it is said, represents the effusion of 60 to 80
cubic feet of lubricating oil, and from 100 to 120 feet of illu-
minating oil. Some of the best oil-wells in Canada are sunk on
or near these gum-beds,—Mechanics' Magazine.

. SMOKE CONSUMPTION.

A »uw invention for Consuming Smoke and economising fuel
has been applied to the steam-engine furnaces at sever:ﬁngo
works in Sheffield, with very remarkable results. The novelty
consists in m‘gslyl;:g-the furnace with hot instead of cold air for
combustion, feeding the boiler with boiling instead of cold
water. The air is heated by being drawn through flues along
each side of the boiler, and it passes from the flues into the



v . . o . AN
! #¥nace thirough small perforations in the brickwark forming
the.sides of the furmee”;: is thus distributed evenly over the
whole surface of the fire, causing such complete combustion,
that, with proper care, no smoke is emitted even after firing,
beyond occasionally a few light puffa. It is a necessary part of
the plan that the furnace-door should fit well and be opened
only for firing. This is one part of the invention; the other
vides for the heating of the water before it renches the boiler.
R‘tl:is object is accomplished by conducting the waste steam from
the boiiet into a sort of cistern (called a ‘heater’) having a
series of pipes, like those of a tubular boiler, but with more
space between. The water winds through these pipes on its
way from the tank to the boiler, and is heated to boiling point
mﬂm action of the ¥aste steam on the pipes. The result of
combined processes is that full steam-power can be main-
tained with half the ordinary quantity of fuel and labour on the
of the firemun, and the smoke is effectually consumed.
invention, with slight modifications, is considered to be
ially applicable for steamships, as at sea it would have the
ditional advantage of providing, by the condensation of steam

in the heater, sufficient saltless water for the use of the crew. -
The two processes described are self-acting, and the invention is
80 simple that it can be applied to any kind of bojler or furnace
at a comparatively small cost. The inventor is Mr, Prideaux,

of the King’s Head Hotel, Sheffield.

STEAM FIRE-BNGINE,
Ax interesting trial has been made at Saltaire with two of
Messrs. Merryweather and Sons’ patent lonf-stroke Steam Fire
Engines. One of these engines had a single steam cylinder of
8 in. diameter, and a horizontal double-acting pump of 6 in.
diameter, with 18 in. stroke of piston, being on the same prin-
ciple and of the same sige as the engine Der Rhein which gained
for these makers the first prize at the last competition of fire
engines, being that held at Cologne in 1865, The other engine
had double cylinders each 63 in. diameter, and two double-acting
pumps, each 5 in. diameter, and 18 in. stroke of piston, being of
the same construction as their first prize engine Suthcriand at
the Crystal Palace competition. The double cylinder engine
raised 50 1b. steam pressure from the time of lighting the fire in
9 min., and got to work in another minute, when, working
through 160 ft. of delivery hose and a 1} in, nozzle, it projected a
continuous stream of waser from 10 ft. to 15 ft. over a shaft 165 ft.
high. When tried for range a 1} in. stream reached a measured
distance of 233 ft. from the nozzle, and a fair body of water was’
projected to 219 ft. distant ; through a 14 in, nozzle a distance of
169 ft. was reached. The single cyli engine took rather
to raise steam, solely on account of using a very inferior
(the boilers in both engines are of the same construction).
This engize also prqjected a 13 in. stream fairly over the shatt
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FIRE ALARUM. .

Ws find in the Union Médicale a paper by Dr. Duffay, on a
curious and useful invention, due to the ingenuity of & celebrated
ex-conjuror, M. Robert Houdin. The object in view is to give
the-coﬂarm of Fire at the very commencergent of the threatened
catastrophe, and the following description will show how this is
accomplished. Suppose a copper lamina and a steel one to be
soldered together by their surfaces, so as to form a single blade,
copper on one side and steel on the other. Let it be fixed
vertically by one of its extremities to a board, without however
quite touching it, in order to avoid all friction. The ent;
will be best understood by supposing a knife to be t close
to the board as if with the intention of cutting it through. Now
su a metal knob to be fixed on the board, on the steel side
of the blade, and at a short distance from it. This knob is con-
nected with one of the poles of a voltaic battery, the other pole
of which communicates with the screw which secures the fixed
extremity of the blade, and with one of those bells or alarums.
which we see used in the tolegraﬁh—oﬂices to pre the clerks
for the reception of a message. Now let the blade be warmed :
a8 the dilation of copper by heat is greater than that of steel, it
follows that the blade will be bent, the concave side bei
the steel one ; "and if the heat applied be sufficient, a contact wi
be effected between the blade and the knob. No sooner does
this take place than the bell begins to ring, and continues doing
so until the contact is interrupted. A very small d of heat
will be sufficient to produce the requisite curvature :% the blade ;
even a burning cigar will do so at a distance of about three
inches. This facility might in many cases prove rather a draw-
back, were it not that the sensitiveness of the apparatus may be
diminished’ at pleasure by increasing the distance of the knob
from the blade.—Galignani's Messenger.

A FIRE-DAMP INDICATOR.

At the Society of Arts, recently, Mr. Jabez Hogg, F.LS,
has read a paper on “The Perils of Mining and Means for Pre-
venting them,” his chief being to bring under notioe a
Fire-damp Indicator by Mr. G. F. Ansell, of the Royal Mint.

After revmv::zﬁ the subject of mining “ accidents,” and showi
the neceesity still for means of preventing. them, he
to speak of Mr. Ansell's indicator, whereby, said Mr. Hogg,
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iis able to detect the smallest :gpneinblo quantity of fire-*
in a mine. As ih the case of the safety-lamp, Ansell's
ﬁn-&mp indicator is the cal application of a natural lavw,
that of diffusion. Mr. Ansell practically applies this law to
the detection of fire-damp ; and since his indicator enables him
to ascertain the exact percentage of this or other deleterious
the application is of the very highest importance and value,
not only for coal and metal mines, but wherever subterranean
works of any kind have to be carried on, for it as readily indi-
cates the presence of the deadly choke-damp if in a poisonous
amount. T:ia also capable of being made equally useful for
the detection of coal-gas in houses and large buildings, as
theatres, railway tunnels, and the proposed subways in our
streets ; or in the holds of ships, where foul air or fire-damp
often collects.

The instrument is formed, in the first place, of a glass flask
six inches in height and two in diameter. Its top is tightly
covered by a piece of common red tile, and from its bottom goes
& narrow tube, which, being bent upwards, rises to double the
height of the flask itself. Mercury is lying in the bottom of
the flask, and, of course, to the same level in the tube also. In
the upper part of the narrow tube are the projecting ends of two
isolated wires, connected with a small gagvanic battery. This
forms the whole apparatus, and we may suppose that the flask
is placed in a part of the mine where some men are at work, while
the wires can be extended to the top of the pit, and there be
connected with a battery and bell. If, while the men are
working, a small or large quantity of gas be suddenly disturbed,
some portion of it will percolate through the tile and gather in
the flask with remarkable rapidity. There it will press the
common air upon the mercury, and induce it to rise in the narrow
tube until it reaches the wires. Immediately the mercury touches
them the galvanic current will be complete, and the bell will be
set ringing. This warning will be given in less than two seconds
from the time the gas makes jts appearance ; and another instru-
ment, designed upon the same principle, will give warning of &

ual accumulation of gas when it had become dangerous.

. Ansell also shows an instrument a little larger than a

watch, and constituted upon the principle of the common baro-

meter, which the mine-viewer can take in his hand; and if in

the course of his passage through the mine he comes upon any

place where the atmosphere is charged with even one per cent.
of gas, the instrument will register it.

ottt

gr'“'_

MANUFACTURE OF LUCIFER MATCHES.

Omn of the most perfect Lucifer Match Manufactories in the

world is supposedto be that at Frankfort, N.Y., noted for some

extraordinary machinery, the invention of Mr. Gates. At this

establishment 720,000 ft. mine, of the best quality, are used

anpually for the matches, 403,000 £t. of bass-wood for cases.
»
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; m%ﬁ’mm annually for the matches is 400 barrels, ‘wnd -
‘thep i8 9,600 1b, . The machines run night and dey;
"axid"300 hands are employed at the works. It takes 500.1b. of

day to make the light small boxes for holding the

mttéhgf and four tons of pasteboard per week for the larger

boxes; 66 Ib, of flour per day is used for paste, and the peuny
stamp required by Govarnmer{t. on the boxes amounta to the snug
little sum of 1,440 dollars per day. There ure four machines in
use for cutting, dipping, and delivering the matches. The 2 in,

ine-plank is sawed up the length of the match, which is 2} in.

hese go into the machine for cutting, where, at every stroke,
twelve matches are cut, and by the succeeding stroke pushed into
elats arranged on a double chain 150 ft. long, which carries them
to the sulphur vat, and from thence to the phosphorus vat, and
thus across the room and back, returning them at a point just in
front of the cutting machine, and where they are delivered in
their natural order, and are guthered up by a boy into trays, and
sent to the packing-room. Thus 1,000 gross, or 144,000 small
‘boxes of matches, are made per day. The machines for making
the small thin puper boxes and their covers are quite as wonder-
fal and ingeniously contrived as those that make the mutches,
A long coil of paper, as wide as the box is long, revolves on a
wheel, one end being in the machine. It first passes through
rollers, where the printing is done, from thence to the paate
boxes, where the sides and ends only are pasted ; from thence to
the folding apparatus, where the ends arv nicely folded, and the
whole box is pasted together and drops into a basket. A similar
machine is at work at the covers, and thus 144,000 boxes per '
day are manufuctured.—Meckanics Magazine. :

GUTTA PERCHA CEMENT.

A aoop Gutta-percha Cvment is made by dissolving gutta-percha
in chloroform in quantity to make a fluid of honey-like consist-
ence, When spread it will dry in & few moments. Heat the
surfaces at a fire or gas flume until softened, and apply them
together. Small patches of leather can be thus cemented on

. boots, &e., 80 as almost to defy detection, and some shoemakers

employ it with great success for this purpose. It is waterproof,
a.mf w{ll answer almost anywhere unless exposed to heat,rvghicl;

) MECHANICAL MOTION AND HEAT.

A REMARXABLE instance of the conversion of Mechanieal Motion
into Heat is recorded in the Proceedings of the American Academy
of Aris and Sciences (Boston). A turbine working in a race led

the Merrimas river, and supplying the motive power to ome

?

of the Lowell cotton factories, was o to be irregular in its
‘ motion. On ination it a] that the *steady pin,” st
. the lower end of the shaft, dstnltwomdnhd;g;h-,
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dismeter; and working in & box of case-hardened iron, was so- '
tually fused, although it had been constantly plunged in the race,
through which seventy-five cubic feet of water rushed every
second—4,500 feet per minute. The pin and portions of the iron
‘box were exhibited at a meeting of the Academy, and on each the
signs of fusion were clearly apparent. The moving power of a
turbine is known to be great ; but here we see it converted into
heat, which, in defiince of the rapid stream of water, rose to the
te:&emture of the welding point of iron, That heut is but a
m of motion i8 & question that has worthily occupied the

attention of Dr. Joule and other mechanical philosophers, and to

them we commend this new und striking illustration.

IMPROVED MOTIVE POWER FEOM GAS.

A ocompacr Gas-engine, the invention of M. Pierre Hugon, of
Paris, is protected by twelve patents, dating from 1858, with
which a series of careful experiments has been conducted by Pro-
fessor Cazin, of the Versailles Lyceum, with very satisfactory
results. The Mining Journal stutes that the cylinder of the new
machine is vertical, and that a rod jointed to the shaft works a
bellows, which draws the from the ordinary supply pipes,
and forces it into the cylimfe“r.:s ; here it is mixed with the neces-
sary quantity of air to form an explosive compound, a minute
quantity of water being supplied within the cylinder to ensure
the neces degree of moisture to prevent the hardening of the
oil used for lubrication. The ignition of the explosive mixture
takes place alternately above and below the piston, and is effected
by an ingenious form of slide-valve carrying suitablegns-burners,
which are lightﬁd at each half-stroke by an exterior burner con-
tinuously kept burning. The cylinder is surrounded by a water-
Jjacket, timugh which cold water is continually circulated. The
explosive mixture used consists of about 1 part gas to 9 parts
air, and the average of two experimental tests, each of one hour
duration, made by Professor Cuzin on December 6 and December
8 respectively, showed the gas used in the cylinder to be 171
cubic feet; number of revolutions of shaft, 8,313; weight on
break, 15 kilos.; length of break-lever, 2 métres; diameter of
cylinder, 13 in. nearly; stroke, 11 8-10in. The power of the
machine was found to be 24 horse-power nearly, and the
used per horse-power per hour 74 cubic feet. It 1s claimed that
M. Hugon's is the only gas engine that regularly and uninter-

. ruptedly works up to its nominal power: and it is maintained
that the ignition of the explosive mixture by a gas jet instead of
by electricity is decidedly advantageous, inasmuch as electricity
is a force too complicated and too delicaté for the every-day use
of a manufactory' or workshop. Gas engines are, undoubtedly,

. the best motors extant for obtaining small power—from § to 3
horse—without the necessity of the continual outlay which the

<-use of steam would entail. No expense whatever is incurred
‘whilst the machine is idle, and the full power 18 available at awty



St Y WYRSRSPOOK OF Facze.

simiply Tighting the gas, whilt its stoppage e effected
u:{ﬁcihtybm;cg:tlﬂl o8 Magasine, '

NEW GAS-BURNER.

A ¥uw Gas-burner, which possesses important advantages over
the ordinary metallic kind, has been introduced by Mesars. Arm-
strong and Hogg, gas engineers, Edinburgh. The nib of the
‘burner is composed of ‘“patent adamas,” a siliceous substance,
which is not liable to corrosion or oxidation; and the result of
this quality is that the flame is always stea;i‘yr and the gas
thoroughly consumed. The adamas is quite unaffected by any
d of heat to which it may be subjected in the burner form,
and is so durable that burners tipped with it will last for many .
_years,

o“ - ‘
moment,
vith oq

PHOTOMETER FOR GAS-BURNING.
Me. Suea, the gas engineer, has exhibited at the Conversazione
of the Institution of the Civil Engineers, a jet Photometer for
registering the illuminating power of gas-burners, upon the prin-
ciple whiei has for some time past been adapted by gas compa-
nies. In this apparatus there is a delicate arrangement for
maintaining a constant pressure, and through this a small jet is
supplied. The whole is enclosed in a case in which perfect ven-
tilation is secured without the fear of disturbance to the flame,
by which erroneous results would accrue. The case has & glass
front, on which is & graduated scale; there is also a similar
arrangement at the back, so that the height of the flame can be
accurately ascertained. For registering variations in the height
of the flame, the light is admitted through a slit on to a piece of
sensitised paper, to which a transverse motion is imparted in a
photographic camera. A continuous image is thus secured, the
varying height of the flame being indicated by the hejght of the
image at different points. The principle of this photometer is
based upon the discovery made by Mr. George Lowe, that if &
Jjet be supplied with gas the pressure upon which remains con- '
stant, any change in the illuminating power of the gas will vary
the height of the flame.

THE HOUSES OF PARLIAMENT,

De. Prroy’s Report on the Warming, Ventila! Lighting
of the Houses of Parliament has just been published, It is clear
and concise, in which it exhibits the essentials of a public docu-
ment. The arrangements for ventilation appear to be as perfect
as the present state of mechanical science will admit of ; and if
honourable members complain, it is because, a8 Dr. Percy shows,
they take their own feelings as the standard, instead of -

.ing the laws of Nature. With an unlimited supply of air,
Puarliament should never be drowsy. On the nigl;:t that the
- Electoral Franchise Bill was introduced, about 1,500,000 cubio .
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Soet of .air passed through the House of Commons every hour,
heated to a comfortable temperature. There are hundreds of air-
courses throughout the building, and air-valves, and huge hori-
zontal smoke-flues, with hundreds of chimneys, besides fifteen
miles of steam-pipes, with about 1,200 stop-cocks and valves,
and “a multitude of holes and crannies as intricate and tortuous.
a8 the windings of a rabbit-warren.” The consumption of gss,
‘including the entire building, is 12,000,000 cubic feet annually,
the cost of which amounts to 8,500/.—Atkeneum.

In the Lancet it is remarked :—*“ Whenever there may be
doubt as to the effectiveness of the ventilation, let those whose
complaints tend to its augmentation be listened to rather than
those who would diminish the supply of air, for it is not possible
to over-estimate the beneficiul influence of efficient ventilation
on the health of men. As the reporter states, ‘ Of all sanitary
conditions, not one is more conducive to health than a eopioua
supply of fresh air’ But what, it may be asked, is sufficient ?
It is essential that each individual should receive at least 1,600
cubic feet of fresh air per hour, or 20 cubic feet per minute.
Howaver, the best authorities on ventilation agree in opinion
that it is desirable to supply about 2,000 cubic feet to each man
per bour, or 33 per minute. Dr. Reid regarded 10 cubic feet
per minute as generally sufficient, but occasionally supplied 60
cubic feet per minute. Since the Report before us was presented
to the House, it was found on the night when leave was asked to
bring in the Electorsl Franchise Bill that about 1,500,000 cubic
feet, or between 9,000,000 and 10,000,000 gallons of fresh air
passed through the House of Commons every hour.”

The cost has been paid of securing the Houses of Parliament
from danger of fire. In April, 1865, Mr. Barry drew atten-
tion to the wooden fittings placed bemeath the roof (which is
itgelf incombustible), to aid in the ventilation of the House;
also to the proximity of the gas-burners to the ribs of the ceil-
ing. The high temperature caused by the method of lighting
added to the peril. In August 1865, Mr. Imray undertook to
execute works (substituting metal for wood, or covering the latter
with metal, with other arrungements) which should render the
roof ﬂre-groof. For this useful work he received the sum of
1,400¢. (the time employed by him was four months), and such
& sum has seldom been ﬂu

o THE CYCLOSCOPE.

Mz, Humprrey has exhibited and explained to the Institution
of Civil ineers an instrument the Cycloscope, for set-
ing out railway or other curves without the aid of the transit
eodolite, &c. Externally, it somewhat resembles a box sex-
tant. It is composed of two essential parts only, viz. two plane
mirrors, one of which is silvered over the whole of its surface,
and the other over one-half of its surface. By a law of
“physical optics, which is called either combined or successive

id out to more useful purpose.
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whicli a#» rendered available to set out any carve of :
iven radius, by applying the eye to an eye-hole in the
5 the whole mirror, and at the same time setting the two mir-,
rord at sn angle to one another equal to the required i
ngle. Then the several successive reflected images of a ranging
for instance, are seén to lie upon the circumference of a
‘mathematically true circle. The curve is then readily set out in
the fisld by simply placing other ranging rods in line with these -
‘several images. .This can be done by looking through the un«<
‘silvered of the half mirror, and planting the rods oppo-
site to and overlapping the successive reflections. No error can
urise in the manipulation, and the whole process of setting out a
true curve is shortened and simplified. After setting the mirrors
to the requisite tangential angle, no further adjustmentor sufport is
needed than can be afforded by the top of a ranging rod placed at
the commencement of the curve, and shifted occasionally to any
stake on the curve that the limits of distinct vision may require.

PNEUMATIC PROPULSION,

M. Brrorron, the manager of the Swiss Western Railway,
has described to the British Association “ A System of Pnenma-
tie Propulsion,” which he proposes as adapted for surmountin,
steep gradients and sharp curves. His proposition is to prope!
- the carriages through a tube by means of a column of air, and
not to use exhaustion. This column of air he derives from the
gradual sinking of a large bell, or succession of bells, after the
menner of a gasholder. The raising of the bells will be effected
by means of the direct action of hydraulic power from an

evated head, where such is available; and in any case the power,
whether water or steam, used for ruising the bell is only auxiliary,
as the ascending carriages will drive the air before them, and
thus raise the bell a certain portion of the necessary elevation.
M. Bergeron is about to construct a short line on this system
at Lausanne for®connecting that town with the terminus of
the present railway there. The tube is to be constructed of
concrete, the materials for which can be obtained at a low cost.

At the Conversarione of the Institution of Civil Engineers*
have been exhibited .one or two new features in the much-vexed
question of Permanent Way. Mr. Wright sent a model of his
excellent, though expensive Bed-plate Sleeperage system, which
certainly possesses many and greal advantages, but which we fear

® Upon this oococasipn, the Preeident (Mr, Fowler) narrowed his lst of in. °
vitations #o as to reduce the number of his guests, and enable

them better to merits of the models and other articles exhi~

&M the tional -pcoonﬂo;leélato the company. ‘The taljtics
Sur tifio Reunions a| serious items of expense ; they-vary.

With the views of the savans Alling the presidentisl hair. g



wilt 'never come into extensive use ona,éeounﬁofi:lgxuﬁﬂm
g. "Messrs. Livesay and Edwards exhibited a modification of
, Greaves's well-known cast-iron Pot: , 8o much-in use
in Indis and Egypt. The sleeper is ovalin plan, and it has three
jsws cast on it, 8o that the rail is well held in place. The keyi
+ of cast-iron and is serrated, co nding serrations being cast
on one of the jaws of the sleeper. . Griffin's sleeper is of the
same family as the last, only it is cast with corrugations; the
rail is also held with a ratchet-key. This system of holding the
key in place by means of ratchets or serrations, which was intror
duced by Mr. Ordish in his elastic cast-iron chair, a%?eus to be
now freely adopted by permanent way inventors. We observed
a model of Clark’s radial Axle-box, which will roll freely round
curves of 60ft. radius. There aré three pairs of wheels con-
nected on the outside by an arrangement of rods and hinges.
The centre pair of wheels is capable of considerable lateral
motion, which is displayed directly the leading wheels enter
upon & curved piece of line. It is ingenious, but hardly looks
practical, and will not compare favourably with Mr. Bridges
Adams's simple arrangement for effecting the same ohject. In
Mr. Goorge Smith's Bogie Engine the novelty consists in an ar-
rangement of segmental-headed pins or bolts attached to the
framings of the engine and bogie, and so constructed as to allow
of a true motion round the centre, and admitting also of & com-
pound transverse and circular motion by means of elots made in
the slides. The engine and bogie frames are always in contaet
sliding upon each other, and the weight is equally distributed
amongst the wheels by means of & system of compensating levers
connected to the springs. Mr. Skinner contributed a model of
his patent Locking Gear for Railway Signals as erected on the
Great Western Railway.— Abridged from the Mechanics' Magasine.
LIGHT RAILWAYS.

Ar the Institution of Civil Engineers, a suggestive paper
on “ Light Railways in Norway, li‘:fix;n, and Que:aggland," by Mr.
C.- D. Fox, has been read, By the term “light railway,” the
author states that he had in view such as, either being bran
from emstmg trunk lines, or being intended for districts re-
quiring the development of their traffic, might be constructed in
& substantial mauner, but with every part only of sufficient
itranﬁth to carry loads represented by the rule that no pair of
w] should have to bear more than six tons. This would enable
these lines to take the rolling stock of all other railways of
similar gauge, with the exception of the locomotives.

The railway system of Norway was, it appeared, being con-
structed on the light principle, with a gauge of 3 ft. 6 in., under
the direction of M. Carl Pxﬁ the State engineer. Two lines had

been completed ; the one, from dsétt to Hamar, &
distance of twenty-four lish miles, at a cost of 8,000/, per
mile, including rolling stock and stations; and the other, from
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. Trondfjem ‘to Storem, a distance of thirty English miles, ats
ooet of 6,0000. per mile, including also rolling stock and stations ;
bat in the Iatter case the country was more difficult, the warks
were heavy, so that steep gradients and sharp curves
were unavoidable. The details were given.of the locomotive and
’ am-? stock ; and it was observed, that these lines, which ran
through thinly-populated districts, already more than paid their
"expenses; and that the results of their working been so
! that this system was being extended. .
India, a line from the Arconum junction of the Madras
Railway to the town of Conjeveram, nineteen miles in length,
andon the same gauge of 3 ft. 6 in., has been at work for eighteen
months, This had been constructed for 8,500/, per mile, including
telegraph, stations, and rolling stock; and although the traffic
did not require a greater working speed than from twelve tfo
fifteen miles per hour, the trains at times been run, with
perfect safety, at upwards of forty miles per hour, including
toppages. .
or the Government railways of the colony of Queensland it
was decided, after much discussion, to adopt a gauge of 3 ft. 6in.
Of the Southern and Western Railway 50 miles had alread
been opened, while 124 miles were in course of construction, an
200 miles under survey. Some account was then given of the
character of the permanent way, and it wasstated that these lines
might be construeted under difficult circumstances for between
11,000/, and 12,000.. a mile, and under ordinary circumstances
for 6,000L.a mile, including stock and appliances of all kinds.

The Great Northern Railway of Queensland was then noticed.
And in conclusion, the author repeated that, in his opiion, the
busis of the light railway system was the reducing of the weight
upon every—even an engine—wheel in the train to three tons,

e limitation of the speed to twenty-five miles an hour, and the
adaptation of every detail to this data.

STEEL RAILS.

Mg, Price WILLIAMS, in & paper read b_y him to the Institu-
tion of Civil Engineers, states that the introduction of Steel
Rails, manufactured chiefly by what was known as the Bessemer
process, and the satisfactory nature of the results obtained, en-

the belief that in this material has at le been
obtained what was alone wanting to give something like real
permanency to that which in name alone had hitherto deserved
the title of ent way. Two steel rails laid in May, 1862,
at the C Farm Bridge, on the London and North-Western
Railway, side by side with two ordinary iron rails, after out~
lasting sixteen of the iron rails, were taken up in August
. last, and the one face only which had been exposed, during more
. than three years, to the traffic of 9,550,000 engines, trucks, &c.,
and 95,577,240 tons, although evenly worn to the extent of &
little mare than a quarter of an inch, still appeared to be capable
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of énduring much more work. A piece of one of these rails was
exhibited, and another piece had been tested, by Mr. Kirkaldy's
.mnehino,ththe results bei reemg;d in :::1“ and diﬁnm,'
showing the comparative strength of steel, ~topped, iron
rails of different mons.

The adoption of steel rails on main lines, where the
traffic is of the heavy description referred to, would, in the
nion of the author, not only prove 50 per cent. cheaper in
e end, but, what is of infinitely greater importance, would,
h the less frequent breaking nﬁ of the road, materially

add to the safety of the travelling public.

ELECTRICAL RAILWAY COMMUNICATION.

A systeM of Electrical Communication between passengers and
guards, and between guards and drivers, is now used in the mail
and tidal trains of the South-Eastern Railway. The pa
compartments of the carriages have on each side, near the roof of
the carriage, a circular box, in the centre of which is a knob,
which, on being pulled, rings the bells in the guards’ vans, and
on the outside throws out a small glass disc set in an iron rim.
The guards see ut once the compartment from which the alarm
signal has been sent, and at their discretion they may at once
ejther stop the train by signalling to the driver, or proceed to
the next station. Passengers cannot restore the knob to its
former place after it has been pulled out, nor replace the indi-
cator outside to its normal position. Electrical communication
is maintained by wires passing under the eaves of the carriages,
and betwween the carriages by spiral wires. The power employed
is an electrical battery in the front and rear guards’ vans, of 18
cells in each case.

RAILWAY SWITCH-BOX AND SIGNALS,

At the Conversazione of the Institution of Civil Engineera there
has been exhibited Mr. Deas’s Switch-Box and Handle, which con-
sist of only four parts, instead of about eighteen, as in the ordinary
switch-box arrangement. A tubular casting has a bed-plate
bttached, which is embedded in the ballast; on the upper side
are jaws for receiving the pin of the switch lever. The balance
‘weight is cast on the switch lever, which has an eye at its lower
end into which the switch rod hooks. This forms a very simple
and satisfactory arrangement, which has been working success-
fully for some time past on several lines of railway. It certainly
w'll.l.y have the effect of preventing trains leaving the rails at
switches in consequence of weights dropping off or being frozen
in the ordinary switch boxes, upon whicg it is a decided improve-
ment. The details of Mr. Deas’s system will be found illustrated
igio the Mechanics' Magazine, to which journal we are indebted for

report,

Mesars, Hogarth and Matthews sent Sparre’s patent Signallitig
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Ajjaivatun for bell risigifig, engine telegraphing, and instant eom- -
manicgtion within any distance up to 1,200 yards. The signals
&b trapsmitted by means ofa.eolumnofeon:geaseda.ireonhinq}
i & pipe, the bore of which is varied according to the distance;
& bore of } in. to § in. being sufficient for tubsmm.:s signals
1,200 yards. The column of air is compressed and ‘f against
an elastic airtight diaphragm in the receiving apparatus by
means of a cylinder in caoutchouc, adapted to the extremity of
the transmitting apparatus. At each compression the elastio
dinphragm is raised and resumes its former shape on the ces-
sation of the sresunre. Advantage is taken of this alternate
elevation and depression of the diaphragm for the transmission
of signals. This system has been adopted for signalling purposes.
in the French navy, where it is stated to have met the &

of the Government. It is well adapted for transmitting signals
on board ship between the commander and the steersman or the '
engine-room.

) BATLWAY PASSENGERS SIGNALS.

Mgz. Howrry, of the Peninsular and Oriental Company, has
devised a Railwuy Signal, which is purely a pneumatic one. Each
carriage is supplied with a length of elastic airtight tubing,
which runs under it longitudinally, the ends of which are joined
and made secure when the carriages are coupled up by means of
a simple screw joint, which locks by the sixth of a turn. From
this main tube, thus made to run the whole length of the train,

« branches are brought through the floor into euch compartment,
terminating in a small box having an airtight lid for the main
tube, and all its branches are maintained in an almost ect
vacuum by being connected with a steam pipe of the engine it~
self, which keeps the air exhausted. Thus, on the first symptom
of or alarm, the passenger has but to pull a string, the
airtight lid of the box is opened, and on the pneumatic despatch
principle, the ball is driven through the tube into a receptacle
in the guard’s van next to the engine, passing into which it libe-
rates a detent that fires a cap, and instantly calls the attention
of the guard to it. By a very simple contrivance the opening of
any of the lids of the airtight boxes opens also a small steam
whistle on the engine, thus warning the driver of the guard hav-
ing received a danger signal from a passenger, and giving him
‘notice to be ready to stand by when the guard's signal comes,
and i“ta::lci stop his engine, or even reverse it. Every ball
placed in airtight box of each compartment hLears on it the
number of the carriage to which it belongs, with its class, so
that the guard, if careful about observing the make-up of his
train, can give & pretty good guess as to the part it comes from,
nﬂ:ﬂm ly even the nature of the danger it intimates.—From
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R GAS-LIGHTING IN ‘BAILWAY CARRIAGES, :

" Sopm time since, Mr. Dalziel, of Deptford, suggested that each
earriage should be furnished with an iron reservoir or holder to.
epntain gus, which should be forced ihto it under pressure.

He devised also & simple compensating and automatic valve for
‘equalising the amount of gus given out for feeding the various
_ burners. These plans have been reulised and tested on the
-South-Eastern Railway with the most gratifying results.

The Great Northern Railway Company, desirous also of effect-
ing changes in the same direction, and of testing Mr. Dalziel’s

stem of lighting in their long and fast trains, have borrowed
gr the purpose a South-Eastern experimental carriuge. This
carriage, with its holder and apparatus complete, hus been at-
tached to a Manchester express train at the King’s Cross Station.
The holder wus charged with what was deemed a sufficient quan-
tity of gas for the supply of three burners during the double
journey. The gus was turned on at 4.40 P.M. by means of &
stop-cock, and the train started at the time above mentioned.
The burners continued to omit a brilliant and uniform light up
£0 10.20 p.x. on the same night, when the train resched its des-
tination and the gas wus turned off by means of the same stop-
cock. On the following morningat 11.80 A.M. the gas wus again
lighted, and the carriage then proceeded with the train tolﬁn-
don, where it arrived at 6 pM. The burners had thus been
alight for twelve hours and ten minutes; notwithstanding this,
there yet remained a sufficient supply in the receiver for two
hours’ further consumption. The officials appointed for watch-
ing the progress of the experiment report that no uncertainty or
flickering of the lights was observable, no matter what the speed
of the train or the sharpness of the curves round which it passed.
The holder, in this case, consisted of a boiler-like vessel of
wroughtiron, 1 ft. 6 in. in diameter, and 9 ft. 6 in. long, and which
was fastened below the floor of the carriage, and was thus invi-
sible to the passengers. The uutomatic valve is a valuable and
important feature in the contrivance, for the gradual exudation
of the gas involves a constantly varying pressure within the
holder, and unless this were provided for and counteracted effec-
tually it is easy to understand that no such thing as uniformity
of light would be obtained. The pressure employed in charg't;zg
the holder was equal to 120 1b. on the square inch.—Mechans
Magazine.

. THR RAILWAY IN LONDON.

Twus Railway Traffic in London begins to make some show in the
sonual returns. In the dy;enr 1865, the Metropolitan line carried
16,021,275 passengers ; the North London, 9,172,319 ; the Black-
‘wall, 4,286,159 of “local” passengers, The figures do not include .
the 6,000 or 7,000 periodical ticket-ho'ders, as the number of their
journeys is not known. These 28,000,000 of London passengers,”
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mnﬂug' ig along 22 miles df railway, were more by several millions
Mﬂm the 1,274 miles of the great and
perous and North-Western ; and more by several millions
than sll the Eon the 1,900 miles of two other
and prosperous f'nes, e Midland and the North-Eastern.
er year has now made an addition to London railways—the
Cannon et and Charing Cross line is open, and the Metro-
politan runs into Moorgate Street. Even in 1865, passengers by
railway in the metropolis were far more than 28,000,000; that
number takes no account, there being no return, of the millions
who use the suburban portions of the long railways, whether
main line or branches—a class especially large on the south side
of the metropolis, where railways carry their passe into and
from the very heart of London. We do not pretend to estimate
the London railway traffic of a few years hence, when the inner
circle shall be complete, and when people may take the rail
through the Thames Tunnel. It is enough that London railways
will make the progress of London possible.— Zimes, Jan. 8, 1867.

VICTORIA RAILWAY BRIDGE OVER THE THAMES.
Tws new Bridge over the Thames at Battersea, which is 912 ft.
long and 132 ft. wide—being the widest railway bridge in the
world —consists of four river spans of 175 ft. in the clear and
two land spans of 65 ft and 70 ft. respectively. The spans and
rise are the same as those of the original bridge, hitherto used
jointly by the two bodies for which the present work has been
undertaken—the London, Chatham, and Dover, and the London,
Brighton, and South Coast Railway Companies—but the founda-
tions and ironwork are perfectly distinct. The great additions
made to the capabilities of the two companies will be easily un-
derstood when it is stated that the bridge will hold two mixed
uge and two narrow gauge lines for the London, Chatham, and
f)zver; and one for the London, Brighton, and South Coast. Be-
sides, the space of 33 ft. 6 in. by the upand down platforms is at
present so arranged that it will be available by a small additional
diture for three more narrow gauge lines; so that alto-
%:vg:r, with those already existing on the old bridge, there will
ten to means of access to the Victoria station, each
having a :yixp'utinct and independent aﬁproach. The bridge forms
the key to the intricate network of high-level lines at Battersea,
which is now nearly completed, and will doubtless obviate the
difficulties which have now for some time impeded the working
of the traffic of the companies by whom it has been built. “The
details of the structure are so numerous that it is impossible to
notice them one by ome, but there are some peculiar features
connected with it which deserve special mention. For instance,
the 32-arch ribs in the four spans are so a8 to act as
¢antilevers, while the horizontal girder conn with them by
spandrils is riveted up, and thus forms one continuous girder
from end to endofthegndge.which,alhu been stated, is 912 ft.
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in-length. Again, the ribs abut on cast-iron skewbacks, from
which, on the piers, cast-iron standards are carried up to

the horizontal girder; so that the bridge is, in fact, an uninter-
rupted structure of iron, without intervention of masonry or
brickwork of any kind. The cylinders beneath have been filled
with concrete in cement and brickwork, loaded with pig-iron, so
a8 to equal the weight of the superstructure when occupied with
locomotives—being in the case of the cylinders next the old
bridge as much as 1,260, while in the remaining ones it was
1,000 tons. It may be added that the greatest settlement in an
part of this section of the great structure was not more than
of an inch. The works connected with the bridge on the sou
gide of the river are chiefly lofty viaducts and represent a total
length of ten miles of double lines.

THE CANNON STREET RAILWAY STATION.

ANoTHER most important link in the network of railway lines
which now.traverse the metropolis in all directions has been com-
pleted and formally opened. This was the magnificent Station
and Bridge which makes its junction with the Charing Cross line
near the rouﬂl: Market ; and, turning off from that point, crosses
the river near London Bridge and terminates about the centre of
Cannon-street. As might be expected, this little completing loop
has been uncommonly costly ; but it is also expected to be unusu.
ally remunerative, for the station has been built on a scale which
supposes a passenger traffic of noless than 20,000,000/. annually.

cept in the bridge and the building of the Cannon-street
Station, no very great expense has been incurred ; but both the
works we have named have, of course, been very heavy items in
the bill of costs. The bridge is, for a railway bridge, singularly
. Unlike the bridge at Charing Cross, where Mr. Hawk-
- shaw had to make his designs fit in with previous work, to use
abutments not suited to his outlines, and, above all, to provide a
footbridge, which spoilt the whole effect, the bridge at Cannon-
street. has been executed entirely in accordance with the first
conception., Its piers, which have been built on the cylinder
principle, have been taken far below the bed of the river, and
i girders of wrought-iron between these piers carry the
roadwsy, which is laid for five lines of rails. A handsome orna-
mental balustrade on each side gives a peculiar appesrance of
and lightness to the whole.

-The station to which this bridge leads is one of the loftiest and
most convenient in the kingdom. Its arched roof is wider in a
ingle .span_and longer in extent than the roof of any other

;!:i?ding in London. 1t is nearly 40 ft. wider and nearly 100 ft.
longer than even the Charing Cross Station.

{ At the signal-box at the entrance to Cannon-street Station
there are no less than 60 semaphore arms at the different points.
‘Next to the signal levers at the Clapham junction, where, it is
said, one may change carriages for any purt of the world, thers
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46 nékbiog 1iks the signal station at Cannon-street. It extends
‘. oge side of. the ,Eridgo to the other, Tt has a range of no
leds than 67 levers. Those for distance sj coloured

are ,

, red for the in-trains on the east line, blue for those going

and black for the-“points.” Each lever is numbered on the

and on the top, and the work of all is further indicated by

e lettering on the plate which is placed along the front of
lever frame, :

This railway was opened on the 1st of September, when the
working of the line was.so inoperative that it was * blocked ”
almost: continuously throughout theday. But, on January 5, 1867,

“Times bore this emphatic testimony to improvement :—* The

on the Metropolitan Railway continues on a most extra-

ordinary scale, and the facilities by the South-Eastern line from

Cannon-street to Charing Cposs, which is now extremely well ar-

ranged, have been invaluable, But for the services of these two,

lines the greater part of the business of London during the past
three days must have been suspended.”

CLIMBING LOCOMOTIVES—MONT CENIS RATLWAY.

Mz. J. B. Furs has read to the British Association a lengthy
paper on Locomotive Engines and Carriages on the centre-rail

stem for working on steep gradients and sharp curves, as em-

oyed on the Mont Cenis Summit Railway, of which the follow-
ing is an abstract, The use of the centre rail was first thought
of by Messrs. Vignolles and Ericsson, in 1830, and proposed to .
be applied to the inclines on the Manchester and Liverpool Rail-
way, l?ut it was not put into operation. In ignorance of what was
then done, Baron Seguin, in France, Mr. Fell, and others, also
applied their minds to a solution of the problem of constructin
ways over steep gradients. It was not till Mr. Brassey
Mr. Fell built a centre-rail engine, and luid down a lengthof line
on that plan on the Cromford and High Peak Railway, for experi-
mental purposes, in 1863, that the system was put into practical
tion ; the experiments being entered into in order to satisfy
:Ee Italinn Government as to the feasibility of laying down a ling
on a similar principle over one of the Alpine passes, The mean
ient of l.ﬁe first 24 miles of line from 8t. Michael to Lausle-
is 1 in 60, with » maximum gradient of 1in 12; in the
other 24 miles the mean is 1 in 17, and over the whole length
there are at intervals curves of 2 chains' radius. The line rises
%0 an elevation of 7,000 ft., and is exposed in placesto avalanches
and hao:ty snow-drifts, where it will be guitably protected. The
system

t

EEER

locomotion adopted was that of a third or triction rail,

on which adhesion could be obtained by horizontal wheels,

worked by the engine in conjunction with or independently of the

i dziv::f-wheeh, which admitted of the weight of the
ine being reduced to & minimum ; while the pressure upon the"
middle ruil conld be carried to any required amount, and gradients *.

of 1 in 12 worked with as much certainty and safety as those of
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1 in 100, The tentre rail also furnishes the means of applyiag
most powerful brakes for controlling the descent of the trai
#and greatly diminishes the frictional resistance in passing roun
sharp curves. Besides this, the centre rail re it almost
impossible for the train to leave the rails.
first experiments were made on the Cromford and Hij
Peak Railway, from September, 1863, to February, 1864, The
weight of the engine and load was frum 16 tons to 17 tons. Itnever
failed to tuke loads of from 16 tons to 24 tons up gradients of 1
in 12, or in working round curves of 2} chains’ radius on that
incline, the brakes having perfect control over the tran on the
ascent. Certain improvements suggested themselves—the boiler
wer was insufficient, the inner machinery too crowded and
ible, and the connecting rods, working at tuo great an
angle, by an i ar impulsive movement diminished the adhe-
siop of the horizontal wheels. The improvements were made, and
er experiments conducted, with special reference to the re-
quiremencs of the Italian Government, which included three trains
a-duy each way; the mail train to perform the journey at an
average rate of twelve miles an hour, including stoppages, the speed
up the steepest incline being 74 miles an hour, while the gross
weight of the train was to be 16 tons. The mixed and goods trains
were to carry 40 tons and 48 tons, each with two engines. The
traffic on these trains represented a return of 100,000/. annually,
The puper described the official trials in Italy in the presence
of the representatives of the English, Italian, Russian, and Aus-
trian Governments. The result of the trials exceeded the estie
mate, both as to spsed and weight of the trains; and Captain Tyler,
who represented the Board of Trade, reported that ¢ this scheme
for crossing the Mont Cenis is, in my opinion, practicable, both
mechanically and commercially ;” and similar favourable reports
were quoted from the French Royal Commissioner, whilg it was
stated that those of the Italian, Russian, and Austrian Commis-
sioners were equally favourable and conclusive. The French and
Italian Governments granted concessions, authorising railways on
the Imperial postal over the Mont Cenis, with a width of
about 13 English feet, a company has since been formed to
carry out the undertaking, and the line is expected to be opened
in April or May, 1867. Attention was directed at some length to
the conditions essential to the success of the system, the first of
which was the employment of different types of engine according
to the heaviness of the gradients. The carriages as well as the
engines are each furnished with four horizontal wheels, which
have flanges underlapping the centre rail—these act both as guide
and safety wheels, preventing the carriages from leaving the rails ;
and, by guiding them round the curves, greatly diminish the frie-
tional resistance and the tractive power required, thereby render-
ing it easy fo? ;eigce the w;ight of the :ngine to that wslg‘r m
necessary ucing and carrying the power require
trection of the tzain. The economy of weighth:qum



‘ meaons of mist new machinery could b:}:mbn.bl contrived for
removing that almost imperceptible ilm of mist which diministies
the adhesion to nearly the ssme extent as ice. About 8 or 9
miles of the line will be constructed in galleries — some of
masonry and some of wood.  ~

Mz, G. HorsTMANN, in the Horological Journal, describes s
Belf-winding Clock, of his invention, the principle of: which is-

‘the ion and contraction of fluids, consequent upon the
an of temperature of our atmosphere. 'E::s is
first employed in this machine a vessel contajning naphtha, or
any other expansive fluid, which is placed at the togpf the dase,
or in any convenient position in which it can be affected by the
changes in the atmosphere, A thin piece of metal tubing con-
pects this vessel or reservoir with a cylinder inside the case of
the clock, both of which contain the aforesaid fluid; the former
bei:ﬁoof course full, and the latter filled only to such distance as
to allow a piston to act in all different degrees of temperature
throughout the year. The piston rod, by means of & g:.\?n, is
then brought in connection with the winding part of the clock,
this winding part being perfectly independent of the movement ;
by which contrivance a perfect maintaining power is obtained,
Instead of & line an endless chain is employed for support of the
weight, constructed of perforated watch-spring wire in one length,
which reduces the weight of chain to one quarter of an ounce.
The regulating screw for pendulum passes through the top of
the case and through an airtight stuffing-box, by which means
great accuracy can be cbtained in regulating, without opening or
in any way interfering with the case. The altering of the hands
is also effected in the same manner by a pinion with long arbor
eonnoctedh with the ;:lfiiozz }vork.mr'féxe whole is encl in an
airtight case, eventually (if required) to be replaced by an &x-
h:utz;ed n.iraueu;: this will of cou).rse materially rle,’dm ):':p

on all the going parts of the clock, especially the pen-
Sulvm, which will then oscillate with much greater rezn]mlt;,n
RLECTRO-MAGNETIC CLOCK. o
Ax application of Electro-magnetism as a motive power for
Cloebwl;r?il has been made by sz.nBright, of Immi:fwn. The
pendulum, the bob or ball of which consists of an electro-maag-
netic coil, is made to oscillate by means of a feeble currentiiof .
electricity, thus beating true seconds, with a train of whotls
only. One of the advantages of the system is eaid to be, thet &
mumber of elocks, in different or even in different -
- -oan be comiected together by o wire, and the whale neiseljer



seple P
vaoous movement of clocks by electrical @eans is not new.—
» Aschanios’ Magasine, .,

Mg, J.Dacrisr has read to the British Associal ﬁonszper“On
the Counterbalancing of Winding Engines.” It will be readily
_apparent, on & consideration of the subject, that the working
“strain on any winding engines not fitted up with some counter-
”‘balancing apparatus must vary greatly at different stages of the
“winding ; anms is especially the case in deep pits, where the
“ weight of the rope itself frequently exceeds that of the load to
;:Ignwn. This seems so sef-evident that attention need hardly
*.be drawn to it; and yet, although in the northern coal distriet
the system of regulating the load on the engine by counter-
. balancing apparatus is widely adopted, in other parts of England
‘it is the exception instead of the rule. The author gave & de-
scription of the counterbalances now in use, and reviewed the
action of the different systems, more especially that of the most
usual method of counterbalancing weights descending on a staple.

THE CHRONOGRAFPH,

Ta1s instrument, the invention of Mr. Benson, has now come
to be regarded as an authority in all matters where it is essential
to obtain the rate of speed with perfect accuracy. It consists of
an ordinary quick train lever movement, on a scale sufficiently
large to carry the hands for an 8 in. dial ; and with the addition
of a long seconds-hand, which traverses the dial, instead of being,
as usual, just above the figure VI. The peculiarity of the Chro-
nograph consists in this seconds-hand and the mechanism con-
n with it. The hand itself is double, or formed of two
distinct hands, one lying over the other. The lower one, at its

, extreme end, is furnished with a small cup, or reservoir, with a
¥ minute orifice at the bottom. The corresponding extremity of
“the upper hand is bent over so as to rest exactly over this punc-
ture ; and, the reservoir having been filted with ink of a thickness
between ordinary writing fluid and printex’s ink, the chronograph
is ready for action. The operator, who holds tightly grasped in
. hie hand a stout string connected with the mechanism peculiar
-t6 this instrument, in taking the time at a race, keeps a steady
Jook-out for the fall of the starter's flag. Simultaneously, there-
+.fove, with the start of the race, the string he holds is pulled
-/him; and at the same moment, the upper hand dips down
‘; ¥he reservoir in the lower, and leaves a little dot or of ink

o the dial, This is re the horses p i
nxn that a M:gumm rooudg:’:ﬁordd by :ﬁ



NEW L0LxS, O
. Tuzzn has been exhibited to the Institution of Civil Engineet.
Fenby's patent Adytic-retainer Lock, in which the levers eonﬂ;
Ying the movements of the bolt are out of the reach of any instzy:
sent. The key is made in two parts, each part being inssiter
in the lock through a separate c;fwsrtu.re. The works are pro-
" tected from the action of any picklock, apd the whole forms ore
. of the safest and most complete fastenings. Messrs, Whitflels
and Sons, of Birmingham, Enve tested Mr. Fenby's adytio lock
and utating machine in the following manner :—Messrs,
‘Whitfield took a lock from stock, and sent & written direction
the-workman in charge of the machine, to cut a check for it
merely sending him the register of the lock, C501A8, havi.ni‘m
other communication with him, nor did he see the lock. -
few minutes he sent the check which he had cut, and it opened
the lock the first time it was putin. The arrangement of the
six levers was then altered thus, 1 2 8 6 6 4, and a written
direction again sent to the workman to cut a check to this new
combination of the levers. A few minutes sufficed to cut this
check, which opened the lock the first time it was applied. In
order to satisfy themselves by a further test, Messrs. Whitfleld
in altered the arrangement of the levers, this time placing
:g::ln in this order, 3 2 1 4 6 5, and sent a direction to the work-
man to cut a check to this arrangement of levers. In a short
time the check was sent, and with it the lock was unlocked the
first time it was applied. It is certainly gratifying to find that
what Mr. Fenby has laid down in theory should be found so
peracticable, and this triul proves the value of the lock and the
machine for cutting the keys or checks.
The Needle Lock is simple in its construction, as it is com

of neither more norless than steel wires—call them needles, if
{:le like—strung together on two stumps attached to the running
t upon which they revolve, and they require to be lifted by
the key to a position to admit of their being passed through cer-
tain holes in & plate of brass, and thus passing, carry the run-
ning bolt with them, which carries the real bolt. The needles
move obliquely, perpendicularly, laterally, and indeed in any
‘direction : hence the difficulty in raising all the needles with e
instrument simultaneously to their required positions to run
through their own apertures, and escape the many traps set for
them in the shape of & number of holes pierced nearly half-way
through the fence-plate of the exact size to it the needles, In
- the mare expensive latches, as we have only been describing the
gheapest one, thare are protectors and detectors. The inventitn

. sertainly peutns to deserve trial—Ibid, - o



;AT mu pwoosss of Preserving Wood from decay, invented by M,
* £, 8. Bobbins, of New York, is as follows :—It consists in first,
" psmoving the surfach moisture from'the wood, and then ing'
- and saturating it with hot oleaginous vapours and com
ﬁ‘i: inted out that ;llb;nmeu i:h the eonatitx;elét in f whiéh
, mposes; and herein the of decay and putre-
jon commences, and it Pw the woody tissue is
degtroyed. But the albumen in the sup is coagulated by the
application of heat, and also by the antiseptic power of creosote,
W the oleaginous vapours deposit in the cellular tissue.
albumen is insoluble in water, and hence it is net.
] to be changed by exposure to s humid atmosphere. As
the Robbins process applies the preserving material in the form
of vapour, the wood is left clean, and after a few hours’ exposure
to the air it is said to be fit to be handled for any purposes in
which elegant workmanship is required. Neither scienoe nor
inary skill is required in conducting the process, and
the treatment under the patent is said to involve only a trifling
expense.

' ARTIFICIAL WOOD,

Ax im t branch of industry has recently sprumg up in
Rhenish mia. It consists izry the manufactyure of gvagou:
articles from refuse wood and saw-dust, which are agglomerated
by a cement, the exact nature of which is not stated, and then
pressed in moulds, so as to form covers for photographic albums,
small picture-frames, rosettes, and other ornaments for the use
of cabinet-makers, &c. For the last-mentioned articles the com-
position is stained to imitate ebony, mahogany, walnut, and
other woods. The composition, or ¢ scifarine,” a8 it is called,
msy be sawn, cut, drilled, attached together by glue, and bent
on hot plutes. It may be polished with oil or French polish,
‘and may be varnished and gilt. A similar composition was
manufactured in France a fow years ago by mixing fine saw-dust
‘with blood, and submitting it to the action of an hydraulic press, *

B

WINDOW-SASE SLIP,
A coxTRIvANCE has been recently patented by Messrs. -
m and Fitzjohn, of Shoe-laue, wityixptjll'm viewbgf obvintium
nvenience and danger incidental to window-cleaning. The
arrangement admits of the two window-sashes, the upper and the
lower, receiving a double motion, one vertical, and the other of
rotation about pivots fixed in the sash-frame, right and left, in
o ol foe ot i, ead - cho s and-down
an -with, and the u !
motion is obl:::lmﬁ l'z: rack: and pinion, The spindles of the
pide-frames, and the racks ave fitted into



o ' ‘ﬂlﬁuppsmtul eool;clutitnhng the N

wah Slip.” Al-thegnion into the teeth of the racks, anil’

e comeery £ ' loyer s e e, ke s oof

‘always eontrary. ) sas i ]
nmediately descends through an ::d{un.l space, and mpl:nt—-

. o ent of rather doubtful advantage as regards ventila-’

' tign; the weights of the two sashes being very nearly equal,
ths hand has only to supply the small amount of pressure necas-
sary to overcome friction in the frame, To clean windows con<
structed on this principle, it is only necessary to swing them
qg:: thtiir pivol:s,l 80 as to tl;xnng the extemallf side of thgr?:;u
within the room, lowering the upper one, if necessary, to it
within reach.— Builder. i

NEW COTTON-GIN.

Ar the Royal Institution has been’ exhibited at work a new
Cotton-gin for separating cotton fibre from the seed. This
machine is constructed on an entirely new principle—viz., that
of nippingl the fibre in a positive manner close up to the seed at
the time the separation of the seed is effected, the action being
very similar to that of a finger und thumb opening to take in
cotton, and closing in a powerful manner to hold it, so that no
fibre can be broken. The result is, that the fibre is obtained, on
an average, fully one-eighth of an inch longer than on the old

‘ , and much more work is also done. This machine is the
invention of Mr. E. A. Cowper, C.E., and has been named the
* Lock-jaw Cotton-gin,” from the manner in which the fibre is
held fast in the jaws.

A NEW CHAMBER CLOSET.

A mopEr for a new Chamber Closet has been 1aid before the
members of the Royal Scottish Society of Arts, by Mr. Alex-
ander Ramsay, its inventor. Mr. Rameay contends that the act
of raising the handle of a watercloset unavoidably introduces
into the house a quantity of foul air from the soil-pipes or drain,
greater or smaller in guantity, and more or less noxious in its
effects, according to the size and condition of the soil-pipes,
drain, and apparatus with which the watercloset is connected.
¢ From this evil, at least, the proposed'chamber closet is free,
The closet consists of two vessels, the upper one of which is
covered by a valve, intended to-be constantly closed, except when
the closet is in use. This vessel is a sort of representative of
the basin of & watercloset. Its lower end is also closed by a
valve, which, when withdrawn, frees itself from and deposits the
soil in the vessel under it. When that vessel is full, it is de-
tached by moving it & couple of inches round, so-as to undo
the bayonet sarew by which it is coupled to the lower part of the *
beain,  Whan the full vessel is to be removed, it is covered with



& 1i, which is secured in ita place by the bayonet screw. An empty -
fﬁ%ﬂumm&nm continuously. “On the uhm'
.o theso veesels there is n gmall tube terminating in a coupling-
agrew, for the purpose of attaching & pipe to carry the gases:

28N in the vessel into the air. The valves are near
.airtight, and may be made entirely so, and are opened and

n}y when the closet is being used. The basin may bawrin
with water when it is thought nmﬁ? ; but as far as possible,
the contents of the lower vessel should not be subjected to dilue
tion. The vessel itself being externally clean, its removal ma;
be effected with less offence to sight or smell than is occasion
by the carrying of a housemaid’s pail from one apartment to
‘guother.” The excreta can thus be conveyed unmixed to tle
farmer’s manure-strance.

NEW DISINFECTANT.

MM. Brancuarp and CuaTeav, by mixing acid phosphate of
iron and magnesia with nightsoil, have succeeded in fixing its
volatile principles. Acid phosphate of magnesia and iron is
cheap, and, moreover, an excellent disinfecting substance ; and it
appears, from the experiments which the city of Paris has made
on a large scale, that, both as an agricultural and a sanitary
agent, this phosphate will render great service to society.

APPLICATION OF SEWAGE.

Trn proper mode of applying Sewage to promote the fertili
of l.andphas, during the llzt{l:g yem-:,g been exemplified at Cro;y-
don. Insome cases it has been proposed to carry the sewage "
through drain-pipes beneath the surface of the soil; but by this
means much of the effect is lost. The best mode of procedure
is suitably to dilute the sewage, and then to keep the surface of
the ground awash with it ; and it will be proper simultaneously
to introduce drain-pipes to take away the superfluous water after
it has filtered through the soil, which water may again be used
to dilute the sewage. It will be proper under this arrangement
to divide the irriguted area into small squares of about 20 ft.
each way by means of earthen embankments a few inches high,
%o prevent the sewage subsiding to one side of the field, from &
declivity of the ground or from the action of the wind. This is
the course that has been pursued from time immemorial in irri-

_ gating land in Indis, and it is as necessary here as there, if sur-

 face irrigation be adopted. At Croydon it wasfound that a fleld

+ of unfruitful clay, not worth 18s. an acre, was made to produce,

. by the aid of the sewsdge, five o} six crops of Italian rye-grass

* per annum, worth about 40/, per acre. e sewage, though foul
pectcly limgit o sppoconly pure whescollited st the Do
perfectly limpid and apparently pure when co at the bot-
tom.—-ilu’atrated l«msm Nawi P
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©  DEODORISING INDIA-RUEBEB. S,

4 X www protess, invented by Mr. 8. Bourné, and deseribed ' in,
the Journal of the Society of Arts, depends upon the still greater
afinity possessed by charcoal, especially animal charcoal, for
all kinds of odours, and its Frent capacity for the absorption of
gases. The practical difficulty lies in so using the charcoal as
ot to injuriously affeat the articles with which it may be brought
in contact, and this has now been overcome by very simple
means.

The srticles, generally speaking, are laid in shelves or trays in
8 hot cgumber, with a thin stra.tumfof charcoal beneaé,h and f?n
, and exposed to a temperature of from 120 to 180 for

zgm three to six hours; Z;:er which they are removed %:m the
charcoal, having sustained no other alteration than the all-im-
portant one of being rendered devoid of smell and incapable of
imparting any taste to liquids or other substances they may
touch. Under propar management the most delicate textures
can be thus dealt with without being impaired either in substance
or aﬁpea.mce. The most eonvenient mode of applying heat is
by hot water or steam surrounding the vessel or chamber in
which they are placed. One very considerable advantage of this
Erocess is that, for a large number of vulcanised articles, it ¢an

e carried on in co-operation with the heating or curing by which
the vulcanisation is affected, and they leave the chamber at once
free from odour. It is equally applicable to India-rubber in
sheet, spread fabrics, or the garments and other articles made
therefrom when fully made up. such as the ordinary ““Macintosh ”
clothing, air and water cushions, &ec.—Mtckanics Magazine,

BRILLIANT MARBLED PAPERS,

In the factories where albumenised photographie T i8
made, a considerable quantity of paper ispspoiled ill)l thepaper 88,
and it is then of but very little use. In Paris and Berlin this
paper has always boen washed as free as possible from ‘the
albumen, and then worked up into envelopes. Dr. Jacobson has
found a new use for this paper; he proposes to stain it with
aniline colours and to employ it for labels, covers of boxes, and
general decorative purposes. By being splashed with concen-
trated alcoholic solutions of the various aniline colours, the
waste of these coloured papers, according to the Reader, is now
converted into Marbled Paper, of a much more beautiful appear-
ance than what is produced by the old process, from the green-
@old lustre which the films of these substances possess. The
papers obtained by this method retain the gloss, the bright
% gatin” surface of the albumenised material, and are almost as
'gonllmn' w.allt b; tranmw fo:'“d h:g by reflected light. They are said te

shades, transparencies, lamps, and
other means of decorative illumination, peper Sm,
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' . ro:rm STAMPS, ' '

' _'Tan manufacture of these valuable little bits ofs:gerinu*

Government monopoly in Franee as well as everywhere else, but is
farmed out to a private contractor, who has his workshops in
back court of the Hétel des Monnaies or Mint, where a million
and s half of Postage Stamps are daily produced at a cost to the
Government of 90c. per 1,000; so that in the case of the lowest
dedcription of stamps, of the valie of 1c., the Government profit
is 910c., or 9f. 10c. per 1,000. The same workshops also pro-
duce the postage stamps for the French colonies, the kingdom of
Greece, the Republic of Guatemala, and any other foreign
countries that choose to apply. The sheets used in this manu-
facture are first subjected to & preliminary s8—viz., that of
covering the whole surface with a sort of white transparent ink,
an operation which is performed by means of cylinders. The
object of this process is to prevent forgery, for, were anyone to
attem& transferring the design to a lithographic stone, both the
inks, the white and the coloured one, would stick to the stone,
and nothing but a uniform coloured impression could be obtained.
The composition of the white ink is a secret. In the press-room
twelve powerful presses are constantly at work, the men having a
number of colours spread out before them on marble slabs.
there is a portion of the operation which, after printing, is en-
tirely effocted by the ha.ns ; this consists in laying on certain
specks of colour with the brush.

The last operation consists in pricking holes round each stdmp
‘by machinery. The sheets, when printed, are taken to another
workshop, where they are cut into half-sheets, each contain-
ing 160 stamps. Five of these half-sheets are laid one upon
the other, and strongly pressed together in a frame, an opera-
tion performed by two boys; the frame then passes under the

ricking apparatus, and is thence brought back to the workmen’s
ds by a combination of pulleys. The bad stamps are now
icked out, and the remainder sent to the General Post-office.

e State having also the monopoly of playing cards, the manu-
facture connected with it is also partly conducted in the above-
described workshops. The State causes a peculiar paper bearizﬁ
& transparent figure of the eagle, to he manufactured at a speci
mill; at the postage stamps manufactory the types of the court
cards and the ace of clubs are engraved by electricity ; at the
Imperial printing office these types are used to print on the
sheeta marked with the eagle ; the paper in which the packs are
wrapped n&is stamped ut the Hotel du Timbre. Curd manu-
facturers, therefore, are obliged to buy of Government the court
cards, aces of clubs, wrappers, and paper on which to paint the
low cards, which they do themselves. It is they who make up
the packs for the retail dealers.— Galignani's Messenger.

PALMBTTA PAPER. '
A xxw vegetable fibrous substance, from which to manufactare



: ; . .
péts, is & material obtained by the palmjet or prionium
mlphnt.vhehm. Eveloigh, a surgeon, of South: -
ampton, to utilise in the following manner :—Ho takes
" the whole and macerates the same in water, with er with-
out the aid of heat or steam, so as to thoroughly cleanse, soften,
and loosen the flbre, which is then split up into thin strips by
pressure or by circular or other knives. These strips are again
soaked in water, or steamed, and allowed to ferment and bleach’
in the sun. He then passes the strips so produced with abund-
ance of water between rollers, so as to remove as far as may be
nooce! all E:m, resin, or other viscid or injurious matter ; and
lgli:::{{ows m to bleach and dry in the sun or by other heat,
pn_asing them again through rollers, if needful, so as to remove
all moisture. They can then be packed and sent to the paper
mills to be used as rags, straw, hempen, or flaxen material, and
mthe usual means for making pulp suitable for é):per either
ne or in conjunction with other materials. Mr. Eveleigh also
obtains a substance more suitable for making the finer qualities
of paper, by removing some portion of the outer coating of the
stem and root of the plant. He then cuts or breaks up the stem
and root—first longitudinally, then diagonally - by pusiﬁ them
with an abundance of water between pressing rollers. He then
mixes the broken stuff with water, permitting it to ferment or
not as may be desirable, and either extracts the small quantity of
silica contained in the plant by soda and boiling under superheated
steam, or dispenses with this operation, according to the quality
of paper to be made from the pulp. The gum or resin of a
caoutchouc nature which is contained in the plant is also ex-
tracted by increasing the pressure between the breaking rollers
or by chemicals, excepting when making a substance for the
coarser kinds of paper, in which case this gum adds materially to the
strength and elasticity of the article produced. The stuff is then
bleached by any of the ordinary processes, such, for example, as
are used for bleaching straw, and reduced by machinery into a
pulp, from which, when strained, paper can be made without
admixture with any other material. The prepared substance
may be used in no greater proportions than rags to make a pul
in combination with straw and other materials, which alone mﬁ
not. give a good paper. The fibrous substance thus obtained may
be advantageously combined with rags, clay, straw, maize stalks,
hempen materials, ses, and any or several of the numerous
substances now by paper-makers.—Mcchanics' Magacine,

SEA-WEED PAPER. !
MM. Geovox and GAGUAGE, chemists, of Paris, propose to
apply generally marine vegetable substances for the manufacture
paper. The sea-weeds used are those known by the names of
Juous oomosus (sostera maritima), especially the varieties known
as the fucus gg!;ntou, or fucus comosus of the .equator. It is
. found in the of long glutinous coriaceous shreds or strips



‘owni colour and when' dry it in form presents
sdthewhat the a; of tobaoco. The sea-weed is washed, to
deprive it of all impurities and slime, it is then further washed
in'any suitable alkaline, carbonated or oxidated and soapy solu-
tion marking 12 deg. Beaumé., This raw material is washed
réepeatedly until the water resulting from the washing remains

y clear, and is then submitted to the action of mills or
crushing apparatus provided with water, which, in addition to
the preceding operations, disengages all foreign matters from it.
There then remains a cellular fibre similar to rags, which can be
used in the manufacture of paper and cardboard.

The bamboo, which grows abundantly in most of the West
India islands, has, we hear, been for some time largely ex-
ported ﬁ'mt!‘; .{:naica to iifew uYr:sk in bales and \&m%l]es, for the
purpose o ing manufact into paper, and has proved
equallglu valuable as rags. For shipme‘;xtl,)gt is crushed between
the mill rollers, and, by screw pressing, packed into bales, as are
now packed esparto and other bulky fibres,

Es grass is coming into general use in paper-making,
and we learn that paper pulp from the esparto grass is now
largely shipped from Carthagena to Belgium and England.

NEW MANUFACTURR OF FLOOR-CLOTHS.

Dr. JoN B. Woon, of Broughton, Manchester, has patented an
improved descri{{.ion of Floor-cloth, which he proposes to manu-
facture in the following way. He takes buffalo or other untanned
hides, previously macerated in water, the temperature of which
should not exceed eighty degrees of Fahr., the water being
slightly acidulated with hydrochloric acid; using, for this
purpose, about one part of the commercial acid to a thousand
parts of water. The shreds or strips of hides should be allowed
to remain in this water for the period of one or two days, or
until the texture of the hides is sufficiently softened. The hides
or shreds are then removed from the bath in which they were
immersed, and subsequently put into a rag-engine or other
suitable machine, in which they are macerated or bruised in
combination with a sufficient quantity of water, until tho whole
shall be reduced into one uniform fluid fibrous mass ; this is after-
wards to be mixed ‘with cotton, cotton waste, linen, or linen waste,
linsey, linsey rags, animal. hair, or other fibrous materials, until
the whele becomes equally blended throughout. The combination

referred is as follows, namely, about thirty parts of the pulped

ide combined with thirty T.ns of linsey rags reduced to a pulp,
and forty parts of animal hair ground up extremely short and -
fine in the rag-engine or other suitable machine. The pulped
hide may, however, be mixed in other proportions than those
above given with fibrous materials; tge liquid fibrous pulp
thus obtained is afterwards placed in a vat, in which 1t is
kept constantly in motion, from which the flow is regulated as
vequired on to the wire of a machine similar in most respects to
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Mhm&cm 3 but uch as the amount of pulp
reimisite to be upon the wire 'm‘iegivontimoio considerabla,
it 18 preferred, in order to too rapid separation of the
water from the pulp, and ¢ engure an equal di onofthem
over the whole surface of the wire, to use a wire which
TUn on Or 1ore or less W der the surface of water contained in &
tank or cistern eq breadth to the wire of the machine ; so
that, at all times, upper surface of the wire shall be more or
leas covered with £ gtratum of water. The Iength of the tank

may be about 4 ¥ o1 '5 1. but this may be considerably varied ;
by this ent of the wire the pulp, as it flows from the
vat, canniot 1 ediately part with azy of its water, so that its
perfect fi ity is maintained, and its equal diffusion over the
surface of/the wire effoctually secured. The wire, during the
;:lt‘;’h the time, travels forward at a comparatively very slow

combination and thorough intermixture of the fibres .
at the same time effected by the lateral shake given, as

an ordi paper mill. This having been done, the wire
“travels on , leaving the surface of the water in the tank, and
thus immediately allowing the greatest bulk of water contained
in the pulp at once to escape. The more complete separation of
the water is afterwards effected by the application of vacuum- -
boxes and air-pumps, as now done in a paper machine, aided by
the compression of one or more pairs of wire rollers or otherrolls.
By this time the pulp is sufficiently consistent to permit of its
bei through a series of couch rolls covered with felt, the
number of which may be more or less as required, until the
whole or nearly the whole of the water which the cloth contains
is removed ; the fabric is then to be passed over one or more
large jacketed cylinders, moderately heated by steam, in a similar
manner to that employed in the manufacture of paper.

The cloth thus made or produced may be finished in different
ways, either in imitation of and as a substitute for the common
oil floorcloth, or a substitute for kamptulicon,—Mechanics’
Magazine, abridged.

FRESH MEAT FROM SOUTH AMERICA.

Lorp StaxtrY has received from Buenos Ayres a Report on
the various methods used in the country there to Preserve Meat
in an effoctual manner for transportation to Europe. Mr. Ford

ives a full m\u}t of"l:he nu.tit‘,'e system of curing meat, tg;::: olf

organ’s process for doing so by injecting a preparation t]
the cxrculapwry m of the nyewly-killgd Emﬁ and nextugof
Liebig’s process for producing the extractum carnis. Finally, he
gives an interesting account of an invention for i
meat in & ‘ectly wholesome condition, and as fresh as when
killed. e following is Mr. Ford's account of the new 3
ealled “ Sloper’s process,” lately patented by Messrs. M‘Call and
Sloper, The patent has been conceded for the whole of South
Amatica to Mesers, E. Paris and B, S, Sloper. These patentees
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“wdfess £0 be abls to prem:nectiniumshmdnwd;ﬁ.;

ich is.to arrive in En or elsewhere, in 'the exact condition-.
a8 butchers’ meat just killed, and be able to dispose of it at the

“rate of 4d. to 5d. per Ib. ; and that, moreover, when taken out of

the airtight tins in which itis to be packed, and on being exposed
in the air, it will keep twice as long as ordi butchers’ meat.
The curing process is simple, and is based on the destruction of
oxygen from the vessel in which the meat is packed. All bone
in extracted from the meat, bui the fat is left. From the tins
in which it is placed the air is exhausted by means of water
forced in at the bettom, which, when it reaches the top, is
allowed to redescend and run off, and the vacuum thus left
is filled from above by & certain gas, the composition of
which is kept a profound secret. The two holes at top and
bottom are carefully soidered down, and the meat is then
ready for exportation. The only risk it runs is from leakage,
the smallest opening in the tin case proving destructive, by
allowing the gas to escape and the air to get in. Messrs. Paris
and Sloper, on their arrival at Buenos Ayres, gave an entertain-
ment to the Vice-President of the Argentine Republic, to the
members of the Government, and other gentlemen, with a view
to their tasting some samples of beef they had brought out with
them from England, and which they had cured six months pre-
viously. The tins on being opened were found to contain joints
in first-rate condition, and, on their being cooked, no difference
could be detected from freshly-killed meat. '

At a meeting at the London Tavern, to test the River Plate
ment preserved in a fresh state by the patent process of Messrs.
Paris and Sloper, there was a large attendance of merchants and
others interested in the trade of the Argentine Republic and
the Republic of Uruguay, and resolutions were unanimously
passed expressing satisfaction at the samples submitted and
confidence in the results of the invention.

EXTRACT OF MEAT.

© ‘Wrre regard to Liebig’s Extract of Meat Company, the ma-~
chinery, &c., for enlarging the establishment at Fray Bentos,
and for erecting another in the Argentine province of Entre
Rios, has been completed and sent out. The outlay for the new
manufactories will be less than wus anticipated ; while, on the
other hand, the sheep and lands transferred to the company by
the Sociedad de Fray Bentos are found to be rather in excess of
the original representations. In 1867, the production, it is be-
lioved, mug amount to 500,000 or 600,000 Ib, Meunwhile, the

of the depbt at Antwerp gives “ the most assuring ac-
counts of the increasing demand for the meat, not only in
Europe, but elsewhere.”
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Hutnrul Philosophy.

EVIDENCES OF CONTINUITY IN THE UNIVERSE.

Proressor Grove, as President of the British Association,
which met at. Nottingham in August last, remarked that “ One
word would give the key to his discourse; that word was Con-
tinuity. The more they investigated, the more they found that
in existing phenomena graduation from the like to the seemingly
unlike prevailed, and that in the changes which took place in
time, gradusl progress was, and apparently must be, the course
of nature.” In applying that view to the recent progress of some
of the more prominent branches of science, Professor Grove
remarked there was another class of obgervations, quite new in
its importance, which had formed a special subject of contribu-
tion to the Reports of the Association—he alluded to those on
meteorites, at which their lamented momber, Professor Baden
Powell, assiduously laboured. *If,” he might add, “ the same
scrutiny were applied to other parts of the heavens as to the
zone between Mars and Jupiter, it would be no far-fetched
speculation to suppose that between the asteroids or bodies of a
emaller size thun what were known as the ancient planets, of
which instead of seven we now counted 88, and the meteorites,
bodies of in'ermediate size existed, until the space occupied by
our golar system became filled up with planetary bodies, varying
in size from that of Jupiter—1,240 times larger in volume than
the earth—to that of a cannon ball or even a pistol bullet.
Another half century would, not improbably, enable us to ascer-
tain that tho now seemingly vacant inter-planctary spaces were
occupied Ly smallor bodies still, which had hitherto escaped
notice, just as the asteroids had done until the time of Olbers
and Piazzi. But the ervidence of continuity, us pervading the
universe, did not stop at telescopic abservation; chymistry and

hysical optics furnished us with now proofs of its existence.
R‘hose metcorie bodies, which had from time to time come so far
within the reach of the earth’s attraction as to fall upon its
surface, gave, on analysis, metals and oxides similar to those
which belonged to the structure of the carth. M. Daubrée, too,
ag’appeared from a sories of papers which he had recently com-
municated to the French Academy, had succeeded in forming
from terrestrial rocks substances very much resembling me-
teorites; so that a closer relationship, although by no means
identity, had been established between the earth and those
wanderers from remote regions. . . . .
Passing from extra-terrestrial theories to the narrower field of
molet:ﬁar physica, we found the doctrine of correlation of forces
steadily making its way. In a practical point of view, the
power of converting one mode of ?oree into another was of the
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highest importance. At a moment when the prospective exhaus-
t.i‘osn of our coal-fields, somewhat prematurely, perhaps, occupied
men’s minds, there was much encouragement to be derived
the knowledge that we could at will produce heat by the expendi-
ture of other forces. Some experiments in electricity, which had
been made by Mr. Wilde and Mr. Holz, tended clearly to show
that, by a mere formal disposition of matter, one force could be
converted into another; and as we might, at no very distant
day, need for the daily uses of mankind heat, light, and me-
chanical force, and find our prosent resources exhausted, the
greater the extent to which we could invent new modes of con-
version of forces the better the prospect we should have of su
plying that want. It was but a month from that time that the
greatest triumph of force conversion had been attained. The
chemical action generated by a little salt water on a few pieces
of zinc now enabled us to converse with inhabitants of the
opposite hemisphere of this planet, and

¢ Put a girdle round about the earth in forty minutes.’ ”

Professor Grove passed to the general question whether “ what
we termed Species were and had been rigidly limited, and had
at numerous periods been created complete and unchangeable ;
or whether, in some mode or other, they have not gradually and
indefinitely varied ; and whother the changes due to the influence
of surrounding eircumstances, to efforts to accommodate them-
selves to surrounding changes, to what was called natural selec-
tion, or to the mecessity of yielding to superior forco in the
struggle for existence, as maintained by our illustrious country-
man Darwin, had not g0 modified organisms as to enable them
to exist under changed conditions. The question whether, among
the smallest and apparently the most elementary forms of organic
life, the phenomenon of spontancous generation obtained, had
recently formed the subject of careful experiment and animated
discussion in France ; and the general opinion which was arrived
at was, that, when such precautions were taken as to exclude
from the substance submitted to experiment all possibility of
germs from the atmosphere being introduced, no formation of
organisms took place. The balance of experiment might, there-
fore, be fairly said to be against spontaneous generation. The
progressive and more highly developed forms were, at all events,
8o far as the most enlarged experience went to show, generated
by reproduction. Now, to sup%:ose a zoophyte the progenitor of
& mammal would, at first sight, appear to be an extravagant
hypothesis; but the more the gaps between species were

ed up by the discovery of intermediate varieties, the stronger
became the argument for transmutation, and the weaker that
for successive creations became, The former view, then, became
more and more consistent with experience, the latter more dis-
cordant from it. .

¢ Certain it was, that the more weobserved the mare we increased
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the subdivision of species; and, consequently, the number of
those supposed creations to which he referred ; so that the new
creations became innumerable: yet of those we had mo well
authenticated instance, and in no ether observed operation of
nature had we seen such a want of continuity as would be
evidenced by those frequent per saltum deviations from uni-
formity, each of which was a miracle. The doctrine of Cuvier
—overy day more and more borme out by observation—that
each organ bore a definite relation to the whole of the individual,
seemed to support the view of indefinite variation. If an animal
sought its food or safety by climbing trees, its* claws would
‘become more prehensile, the muscles which acted on those claws
must become more developed, and each portion of the frame
would mould itself to its wants.

“ Another series of facts, which presented an argument in favour
of gradual succession, were the phases of resemblance to inferior
orders which the embryo passed ¢hrough in its development, and
the relations shown in what was termed the metamorphosis of
plants; facts difficult to be accounted for on the theory of fre-
quent separate creations, but almost inevitable on that of gradual
succession. 'There was, however, a difficulty in the way of
tracing a given organism to its parent form, which, from our
conventional mode of following up genealogics, was never
regarded in its proper light. Where were we to look for the
remote ancestor of a given form? Each one among them, sup-
posing none of their progenitors to have intermarried with rela-
tives, would have, at about the period of the Norman Conquest,
upwards of a hundred million diroct ancestors of that generation ;
and, if the intermediate ancestors were added, double that
number. Let anyone assume that one of his ancestors at the
time of the Conquest was a Moor, another a Celt, and a third a
Laplander, and that those three were preserved while all the
others were lost, he would never recognise either of them as his
ancestor; he would only have the one hundredth-millionth of
the blood of each of them, and, as far as they were concerned,
there would be no perceptible sign of identity of race.

“The recent discoverios in palmontology showed that man
existed on this planet at an epoch far anterior to that commonly
assigned to him. The instruments connected with human
remains, and indisputably the work of human hands, proved that
to these remote periods the term civilisation could bardly be
applied. A little step-Ly-step reasoning would convinee the
unprejudiced that }v}mt wo mll(-(il oivilisutgm muz:lt ha.ves;‘bﬁen a

radual process. even new halit, and prejudice resulti
g:geﬁom, vested interests, &c., rotarded tl')orJ some time t.;%
general application of a new invention, what must have been
the degree of retardation among the comparatively uneducated
beings which then existed? He had, of course, been able to
indicate only a few of the broad arguments on this most inter-
esting subject ; for detailed results, the works of Darwin, Hooker,
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Euxley, Ca.rpenter, Lyell, and others must be examined. If he
to lean to the view that the successive changes in
ic beings did not take place by sudden leaps, it was, he
rim:'ed, from no want of impartial fecling. Perhaps the most
convincing argument in favour of contindity which could be
ented to a doubtmg mind would e the difficulty it would
gres eel in representing to itself any per saltum act of nature. 'Who
would not be astonished at beholding an oak-tree spring up in a
day, and not from seed or shoot ?

“If we were satisfied that Continuity was a law of nature, the
true expression of the action of Almighty Power, then, though
we might humbly confess our inability to explain why matter
was impressed with this gradual tendency to structural forma-
tion, we should cease to look for special interventions of creative
power in changes which wero difficult to understand, because,
being removed from us in time, their concomitants were lost;
we should endecavour from the relics to evoke their history, and
when we found a g.p, not try to bridge it over with a miracle.
Philosophy ought to have no likes or diklikes, truth was her

only aim; but if a glow of admiration wore permitted to a
physical inquirer, to his mind a far more exquisite sense of the
beautiful was conveyed by the orderly development, Ly the
necessary inter-rolation and inter-action of each clement of tho
cosmos, and by the conviction that a hullet, falling to the ground
cha.ngos the dynamical conditions of the universe, than could be
conveyed by mysterios, by convulsions, or by cataclysms. DBut
the doctrine of continuity was not solely applicable to physical
inquiries. The samo modes of thought which led us to see
continuity in the field of the microscope as in the universe, in
infinity downwards as in infinity upwards, would lead us to see
it in the history of our own race. Does not the worn hollow on
the rock record the action of the tide, its stratified Iuyers the
slow doposition by which it was formed, tho organic remains
imbedded in it, the beings living at the times theso layers were
deposited, so that from a fragment, of stone we can get the his-
tory of a period myriads of yoars ago? From a fragment of
bronze we may get the history of our race at period antecodent
to tradition. As science advances, our power of reading this
history improves and 18 extended. Saturn’s ring may help us to
a knowledge of how our solar system developed itself, for it as
surely. contains that history as the rock contains the record of its
own formation. By pationt investigation how much had we
already learnt which the most civilised of ancient buman races
ignored! But how much more might we not expect to know ?

“ They assembled, ephemora as thoy were, had loarnt by trans-
mitted labour to weigh, as in a balance, other worlds lnrger and
heavier than their own, to know the length of their days and
years, to measure their enormous distance from the carth and
from each other, to detect and accurately ascertain the influence
they bad on the movements of our worlg and on each other, and
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to discover the substance of which they were composed ; might
they not fairly hope that similar methods of research to those
which had taught them so much might give our race further
information until problems relating not only to remote worlds,
but possibly to organic and sentient beings which may inhabit
them, problems which it might now seem wildly visionary to
enunciate, might be solved by progressive improvements in the
modes of applying observation and experiment, induction and
deduction?”

DIA-MAGNETIC FORCE.

AN application of the Dia-magnetic Force, which was discovered
by Professor Faraday in 1845, has been described by Mr. Cresson,
at a meeting of the American Philosophical Society, Philadelphia.
This force gives rise to a repellent action between a magnet and
various bodies previously supposed to be destitute of magnetic
relations. This property is found in vegetable, animal, and
earthy substances. The new use of it consists in imparting in-
ductive magnetism to the iron shell of a steam-boiler, by sus-
gending within it a number of hardened stecl permanent magnets.

his has been found to effect the removal of sedimentary scales
formed from the earthy salts held by the water, and to prevent
the further deposit of crystalline scales, so that boilers using
water highly charged with caleareous matters are cleansed from
adhering scales in a fow weeks, and kept clean.

MAGNETIC VARIATION,

Tar Proceedings of the Royal Socicly, No. 86, contains a
by Lieutenant-General Sabine, P.R.S., on the lunar diumaga '8::
riation of the Magnetic declination, and of the horizontal vertical
components of the magnetic foree, derived from seven years' Kew
observations, and from comparison with obscrvations in other
parts of the world. The paper states that, « a Magnetic Variation
shown to be thus obviously dependent upon the moon’s position
relatively to the terrestrinl meridian, and agreeing in its princi
features in such various localitics, is urged by the author as being
ascribable, with great probability, to the direct magnetic action
of the moon.”

MAGNETISM IN IRON SHAVINGS.

M. Grrss has discovered a new source of magnetic iron in the
Shavings of Iron and Steel, and especially the long spirals pro-
duced in turning on the lathe, which, he says, are highly mag-
netic, especially in the case of soft iron. This magnetism is
permanent, and M. Greiss has observed that the south pole is
always at the end which is first touched by the tool. This dis-
covery may shed some new light on the curious phenomenon of
vegetable spirals, although we should conceive these to be formed
;mdar the jJoint influence of the diamagnetic and the magnetic
orces.
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MAGNETISM OF SHIPS.

It is hoped that in due time a Manual will be prepared com-
prehending the results of recent Magnetical discoveries, and
guitable for the guidance and instruction of persons e:gnged in
the construction and navigation of iron ships. The Admiralty
regulations and & series of suggested rules relative to the com-
passes of iron merchant-ships are given in an appendix ; and, in
notes respecting the compass, it is stated that the essenmtial
qualities of a compass may be considered to embrace great
sensibility and steadiness with simplicity of construction, by
which it is understood ‘¢ that the needle is freely to submit to the
earth’s magnetic force, with power sufficient to steadily obey that
force under the varying motions of a ship, without the aid of
friction or mechanical impediment ; steadiness, or rather slug-
gishness, produced by the latter causes being obtained at the
expense of accuracy.” Details are given of the form and con-
struction of a good compass.—Illustrated London News.

DEPOLARIZATION OF THE ‘° NORTHUMBERLAND,”

In reply to tho article quoted from the Atkeneum, at page 61,
has appeared the following letter in that journal :—¢1t, may be
inferred from this statement, in connection with one of a similar
nature made to the British Association, at Nottingham, in a
Emper by Mr. Evan Hopkins, C.E., ‘ On the Depolarization of

ron Ships to Prevent the Deviation of the Compass,’ that, by
the process alluded to, the magnetism acquired by an iron ship
in building was, in the case of the Nortkumberland, so destroyed
as to render the compasses on board that ship free, or nearly so,
from error.

« As everything connected with the correction of the deviation
of the compuss is not only of scientific interest, but of vital
practical importance to the mercantile as well ag the royal marine,
1t is incumbent on those whose duties enable them to speak with
certainty not. to allow erroneous statements on this subject to
pass without correction.

““The Northumberland having been built with her head nearly
north, the compasses in the after-part of the ship had originally
very large deviations. When tho ship was taken to the Victoria
Docks, she was, on the submission of this Department, placed in
an opposite direction, or with her head nearly to the south, so as
to decrease as far as possible the original doviations acquired in
Luilding. By careful observations made on the 21st of April
last, immediately after she was placed in the docks, the maximum
semi-circular deviation of two compasses, one on the front of the
poop and the other on the quarter-deck, were respectively §43°
and 51°; by equally careful observations made on the 10th of
August, these deviations were 553° and 464°.

* The operations of Mr. Evan Hopkins having been performed
on the 4th of August, the above results show that, whatever local
effect these operations may have had—as to which I have no

" 2
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evidence—no appreciable general effect was produced, and that
the Northumberi has, in no sense of the word, been ‘de-
polarized’—Fredk. Jno, Evans, Staff-Commander R.N., in
charge of Admiralty Magnetic Department.”

MRTALLIC CONDUCTORS.

M. Durour has published in the Arckives des Sciences of
Geneva, an account of his elaborate experiments on the secondary
polarisation of Metallic Conductors placed in the soil. His ex-
periments were made at Lausanno. One of his conductors was
a plate of copper, 36 decimétres square, deposited in common
vegetable earth, about 2'85 métres deep. At a métro from this
was placed a plate of iron of the same size ; the third conductor
was formed of gas-pipes. Among the results obtained were the
following :—Metallic conductors plunged into the earth, are po-
larised when they have been traversed Ly a curront ; the earth
behaves entirely like an ordinary liquid conductor; the currents
of polarisation are weakened nearly in proportion as the re-
sistances employed increase; the polarisation is stronger when
the current goes from the copper to the iron by the soil, &e.—
Tllustrated London News.

LIGHTNING CONDUCTQRS.

M. PrLTIER, 8on of the cclebrated mathematician, has addressed
a8 note to the Belgian Academy of Sciences on the question
whether Lightning Conductors hould he terminated by points or
balls. If, says he, by the aid of conductors we hope to neutralise
the oleetricity of a storm-cloud, there is no doubt points must be
employed ; but, if we wish to attract the lightning in order to
conduct it into the common reservoir, there is still no doubt we
must terminate the conductor by a Iall. In conclusion, after
commenting on experiments, he gives his opinion that lightning
conductors owe very little of their preventive action to their
points, and that they would have a very much greater preserva-
tive character if they terminated with a rounded surface.—JZbid.

PRACTICAL. HYPSOMETRY.
Mg. J. A. Ernis has communicated to the British Association
a paper, the object of which is to furnish a rule by which
heights might be calculated from observations of the barometer
and thermometer, with the same accuracy as by Laplace’s com-
lete formula (of which it is & mathematical transformation),
gut without any tables whatever, and therefore without the use
of logarithms. The following local example will best illustrate
the rule. On Wednesday, August 22nd, an aneroid barometer
at the towing-path, Station Side, Nottingham, stood at 30-02,
and at Mount Vernon at 29-82; the sum of these numbers is
59°84, and their difference 020 ; multiplying this difference by
62,400, we obtain 10,480'00, which, divided by the sum, or
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59-84, gives the quotient 175, which requires to be corrected for
temperature. The thermometer at each station was 65°; the
sum of 65, 66 (the two temperatures), and 836, is 966, and this
divided by 900 gives 1-073. Multiplying 175 by 1:073 to the
nearest unit, we tind 188, the number of fect in the difference of
level.’ If a mercurial barometer had been used, we must have
diminished this result by two and one-third times the difference
of the temperature of the mercury. This rule gives accurate
results for all British heights, and, if only aneroid barometers
are used, may be employed for all heights under 3,000 feet all
over the world. Greater heights must be caleulated in sections
of about 3,000 feet each. '

LONGITUDE BY GALVANIC SIGNALS,

Proressor Gurant, of Glasgow, has- communicated to the
Royal Astronomical Society an account of the methods employed
Ly him in the determination of the difference of Longitude
Letween the observatories of Groonwich and Glasgow by Gal-
vanic Signals, in which he was assisted by our Astronomer
TRoyal, who placed all tho resources of the Royal Observatory at
his disposal, and also by the Electric and Intornational Tele-
graph Company, who gave him the temporary use of a wire be-
tween the two pluces, and the aid of an ongineer and other
officers. He obtained definitely the following as the time of the
passage of the current, 0-029 sec,

HEIGHT OF WAVRS,

M. Coupvent Drs Bois has presented a paper to the Paris
Academy of Sciences on the Height of Waves on the surface of
the principal oceans. From his observations it appears that, on
the equatorial Pacific, tho average altitude of waves diminishes
in going westward, it. being from three to four times greater in
the vicinity of America than it is neaur Asia. 2. That in the
oquatorial Indian Ocoun thoir average height is greater in the
middle than towards its castern and western borders. 3. That
on the equatorial Atlantic the mean altitude of the waves in-
creases from oust to west, that is, in a sense contrary to that on
the Pacific. 4. That this altitude is nearly the same in all
latitudes, the average Leing about two métres. 5. That this
average falls to one métre in those parts of the ocean that are
more or less protected by land. 6. The highest waves were ob-
served between New Holland and Adelia, between 50 deg. and
60 deg. latitude. Their average is more than double the general
one, thus presenting a remarkable exception to rule 4. But
greater anomalies are observable when the average velocity of
the wind is compared with the altitude of the waves ; neverthe-
less, the author is enabled to state that a wave two métres in
height corresponds to a wind moving at the rate of five métres
per second.—Mechanics' Magazine. :
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THE DIAMOND.

Accorpive to M. Goeppert, the Diamond is of Neptunian
origin. It must at one time, he says, have been in a soft state,
since on its exterior surface it often bears impressions of grains
of sand and other crystals, and in its interior shows traces of
plants. He considers the diamond to be the final product of the
chemical decomposition of vegetable substances, and asserts that
the fact that heat transforms the diamond into & graphitoid sub-
stance excludes the idea of a Plutonian origin.

YELLOW DIAMONDS. :

‘M. Fremy has exhibited at the Paris Academy of Sciences a
diamond with a yellowish tinge, worth 60,000f. M. Halphen,
its owner, stated that a diamond of the same weight with a rosy
tint, would have three times the value. He added, that he had
accidentally discovered that this tint was acquired by submitting
the diamond for a few hours to a high degree of heat, but, un-
fortunately, the colour lasted for a few hours only.

n to the change of colour in the above diamond,
M. Gallardo Bastant, who has much studied the origin of pre-
cious stones, has communicated to the Academy his opinion as
to the cause of this phenomenon. “The yellow diamond,” he
says, “ is & compound of carbon and the fluoride of aluminium,
and its yellow colour is changed into rose-colour. The same
phenomenon is observed with the topaz, which is a compound of
aluminium, silex, and fluoric acid, tho yellow colour of which
also changes to rose colour at an elevated temperature. This
change of colour is due to the absorption of carbonic acid ; and
analysis shows traces of this gas.”—-Illustrated London News.

M. Chancourtois has presented an interesting memoir to the
Paris Academy of Sciences on the production of Diamonds in
nature. M. Chancourtois thinks that diamonds have resulted
from an inmm}])lets oxidation of carbides of hydrogen, just as
the sulphur of the Solftara results from an incomplete oxidation
of sulphuretted hydrogen, all of whose hydrogen is converted
into water, while only a part of tho sulphur is changed into sul-
phurous acid. 1t is by a similar process that petroleum has
given rise to bitumen, and this again to graphite. *If,” then,
said the author, “a mixture of hydrocarbon gases and vapour of
water be submitted to slow oxidation, diamonds may possibly be
obtained.” It is even possible, he observes, that “the tubes
which convey common conl gas along the streets may contain
such artificial diamonds in abundance.” Let us take another
view of the matter. Diamonds, as we have before said, could
readily be produced if we had a solvent of carbon. Might not
that very interesting and curious fluid from two solids—sulphide
of carbon—under galvanic influence, dissolve a certain additional
quantity of carbon, which, on the gradual withdrawal of the gal-
vanic action, might be deposited from the sulphide in a crystal-
lised or diamond state ?—Builder.
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SPECTRUM ANALYSIS,

Mz, WitLiax Hueoms, F.R.S., has examined the light both
of the nucleus and of the coma of the small telescopic comet
which was visible during a part of January last, and which is
catalogued by the astronomers as “ Comet 1., 1866,” by the aid of
the Spectrum Apparatus with which he made his well-known ob-
servations on the spectra of the nebule. His observations have
led him to the conclusions that the nucleus of that comet is self-
luminous, and that it consists of gaseous matter in a state of
incandescence; but that the coma is not self-luminous, and that
the reflected light by which the coma was rendered visible to us
was the light of the sun. The spoctrum of the nucleus, like the
gectm of several of the nebule previously examined by Mr.

uggins, consisted of but one bright line, corresponding in re-
frangibility with the brightest of the lines of nitrogen. The
exact simi{arity between the spectrum of this comet and the
spectra of the nebula in question implies the existence of some
very close relation between cometary and nebulons matter, while
the identity of the single line presented by these spectra with
one of the nitrogen lines would seem to suggest the hypothesis
that nitrogen is not an olementary substance, but & compound
one, and that it is of some one of the several constituents which
thus go to make up what we know as nitrogen that this nebu-
lous and cometary matter consists. Mr. Hupgins believes that
cometary matter consists chiefly of nitrogen, or of a more ele-
mentary substance existing in nitrogen. Donati, after observ-
ing the spectrum of a comet in 1864, remarked that it resembled
the spectra of some of the metals—which reminds us that in
his lecture “On the Solidificution of Gases,” delivered some
twenty years ago at the Royal Institution, Professor Faraday
stated that in his opinion if nitrogen should ever be solidified it
would prove to be u metal.—Mechanics' Magazine.

At the late meeting of the British Assoctation, Mr. Huggins
lectured ¢ On the Results of Spectrum Analysis as applied to the
Heavenly Bodies,” a little formidable in point of sound, but the
matter of the essay and the illustrations accompanying the lec-
ture were of the most interesting character. The lecturo occu-
pied fully two hours in the delivery, being followed throughout
with the closest attention. The new knowledge which has been
gained from observations with the prism was thus summed up
by the Professor himself:—1. All the brighter stars, at least,
have a structure analogous to that of the sun. 2. The stars
contain material elements common to the sun and earth. 8,
The colours of the stars have their origin in the chymical con-
stitution of the atmospheres which surround them. 4. The
changes in brightness of some of the variable stars are attended
with changes in the lines of absorption of their spectra. 6. The
phenomena of the star in Corona appear to show that in this ob-
Ject at least great physical changes are in operation. 6. There
exist in the heavens true nebulsm; these objects consist of
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‘luminous gas. 7. The material of comets is similar to the
matter of the gaseous nebule, and may be identical with it. 8.
The bright points-of the star-clusters may not be in all cases
stars of the same order as the se te bright stars. Professor
Huggins said it might be asked what cosmical theory of the
origin and relations of the heavenly bodies did these new facts
suggest ?  “ It would be easy,” he confessed, “ to speculate, but it,
would not be philosophical to dogmatise, on a subject of which
‘we know so very little. Our views of the universe are under-
going important changes ; let us wait for more facts, with minds
unfettered by any dogmatic theory, and therefore free to receive
the obvious teaching, whatever it may be, of new observations.
Star differs from star in glory ; each nebula and each cluster has
its own special features ; doubtless in wisdom and for high and
important purposes the Creator has made them all.”

NEW SPECTROSCOPES,

Faraer Secchr, of Rome, has constructed a new Stellar Spec-
troscope, which may be very serviceable to amateur astronomers,
It contains a cylindrical achromatic lens, intended to form a
linear image of the star at the focus of the ordinary eyepiece of
the telescope. Between the eyepiece and the cylindrical lens is
placed a prism, as short as possible, with direct vision and with-
out deviation, named Amich’s prism, after its inventor. The
spectra produced by this arrangement are very remarkable
for the brilliancy of their tints and the sharpness of their bands,

The construction of a new Spectroscope 18 described by Mr.
Josiah P. Cooke in the American Journal of Science, and illus-
trated by woodcuts, Ho states that a number of prisms are
so arranged that the angle of minimum deviation for any ray -
may be measured and its position in the solar spectrum
determined.

METALLIC SPECTACLES,

A corious discovery has been communicated to the Paris
Academy of Sciences by M. Foucault, to the effect that the sun
might Lo contemplated with impunity through a lens covered
with silver leaf, the latter being just transparent enough to
allow of tho sun’s disc being seen very clearly, though “ shorn of

' its beams.” The Acndemy subsequently received a communica~
tion from M. Melsens, in which he described a very useful ap-
plication of M. Foucault’s discovery. He states that about the
beginning of last July he received an injury from the bursting
of a balloon contu.inin% a solution of iodine and liquid sulphur-
ous acid, whereby both his eyes were attacked with violent in-
flammation, which he got the better of by a bold treatment.
Nevertheless, the cure was not go complete but that great weak-
ness of the eyes remained (photophobia), so that light was pain-
ful to him. "He then had recourse to the sort of spectacles used

by engine-drivers on railways. These spectacles are provided
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with black glasses, and as these were still too transparent, M.’
Melsens put green ones over them. In this way they answered
tolerably well, but the author ultimately used preservers with
pale blue glasses, which he covered not chemically, but mechani-
cally, with either gold or silver leaf, and this he found to answer
best of all, the light so transmitted being exceedingly pleasant,
especially in the case of gold leaf. The latter, when yellow,
lets green light pass, when green (that is, alloyed with silver)
the eye receives blue light. M. Melsens, therefore, thinks that
persons labouring under the inconvenience of weak eyes will
derive great relief from spectacles so prepared.—Mcchanics’
Magazine.

CRYSTALLINF. GLASS.
Ax interesting paper on the Crystalline nature of Glass, by Dr.
C. M. Wetherill, appears in the Awmerican Jovrnal of Science,
which contains an account of experiments made in the labora-
tory of the Smithsonian Institute, Washington ; and refers to
the researches of Furaday, Pelouze, Dumas, and other eminent
chemists in respoct to the qualities which may be produced in
glass by admixture with various substances. Dr. Wetherill
considers that the detection of the crystalline nature of glass
demonstrates that we are as yet unacquainted with the true cha-
racter of this complex substanco; and he thinks that if we could
succeed in producing at will an interlacement of long, fibrous,
transparent crystals, a glass of superior flexibility and strength
might be obtained.

COLOUR-DISEASE,

A REMARKABLE paper on the doctrine of Colour-disease, by
Dr. Edmund Rose, of Berlin, has appeared in the Philosophical
Magazine. 1t is Lased upon investigations of cases produced by
taking santonic acid or atropine, or by diseases of the liver or
kidneys; and also of cases of congenital colour-disease, the so-
called Daltonism. He forms of these cases two divisions—the
colour-blind (thoso whose retina has lost sensibility for coloured
light), and the colour-mistaken (those who confound one colour
with another). In regard to the former he describes various ex-
periments, especially some made with the spectra of potassium,
sodium, and other metals, by himself and other perfons. Some
were found to be Llind to red, othors to blue, &ec.; and with
some the colour-blindness extended to half tho spectrum. In
the investigations made with the colour-mistaken he found a
complete inversion of the three fundamental constituents of the

ption of a colour—perception of purity, tone, and strength.
investigating such cases Dr. Rose employed an apparatus
termed a colour-measurer, of which he gives & description, illus-
trated by a woodcut. In conclusion, he says that, among
fifty-nine colour-diseased persons, he did not find any two who
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exhibited exactly the same sense of colour; and that it follows
that Young's theory of colour, whether modified or not, is irre-
concilable with this, for it only allows three kinds of colour-
blindness—or, taking in the combinations, six.—IUWustrated
London News.

SOAP BUBBLES.

Mz, BrougrToN, the chemical assistant in the Royal Insti-
tution, has contributed some facts relating to the properties of
8oap Bubbles formed of pure oleate of soda dissolved in fifty
parts of distilled water mixed with two-thirds of its volume of
pure glycerine—a method invented by M. Plateau, and well
adapted for optical experiments. Mr. Broughton gives the cal-
culations, which resulted in the determination of the thickness
of the film to be the 28,000th of an inch. When viewed through
a microscope the film exhibits chromatic phenomena of the
utmost magnificence, difficult to describe.—JIbid.

DEFECTS IN THE POLARISCOPE.

Mg. J. Trams, TAYLOR, in a paper read to the British Associa-
tion on “A Defect in the Demonstrating Polariscope, with a
simple and effective remedy,” states that having been engaged in
some experiments with polarised light, projected on a screen by
means of the oxyhydrogen lantern, he discovered that even the best
instruments which wore constructed were inefficient. None but the
axial rays transmitted through the condensers wore polarised, the
main body of the luminous cone undergoing reflection from the

lariser without heing really polarised. He remedied this by
Intercepting the light with a flint concave lens before it reached
the polariser, so that tho whole mass of rays, being projected in
[ el direction, was completely polarised. On leaving the
polariser, the rays were again converged, before passing through
the crystal or other object to be exhibited, by a small achro-
matic lens, which thus acted as an achromatic condenser. It
was stated that this arrangement effected a most important in-
crease in the brilliancy of the object exhibited on thg screen.

NRW MUSICAL INSTRUMENT.

A ~ovrL and extraordinary Musical Instrument has been ex-
hibited at the Royal Institution,and played upon by its inventor,
M. Baudre, from Paris. It is about six foet long, and is composed
of twenty-nine stones, principally flints, suspended by cords and
nrrugedv in a manner resembling two octaves and a half of a

ianoforte, with the requisite semitones. Upon these stones M.
udre performed various airs, with much precision and sweet-
ness, giving effects different from those produced from any other
instrument. M. Baudre stated that the collection of these
stones, principally in the south of France, occupied five years.
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CALORESCENCE. :
Tur Philosophical Magazine for May contains the first
portion of Professor Tyndall’s paper on Caloresence (the heat
evolved by tl}le invisible rays l;;t the a.::c(ll engJ of the mllxu
8 ), with engravings which appe as diagrams at his
lm the Royal Inslt.ligtfxtion. Wg give a translation of the
motto from Lucretius (v. 610), suggested to the Professor by Sir
Edmund Head, and which, the Professor says, “ reads like divi-
nation ” :—* Perhaps, too, the sun, as he shines aloft with rosy
lamp, has round about him much fire, with heats that are not
visible; and thus the firo may be marked with no radiance, so
that, fraught with heat, it increases to such a degree the stroke
of the rays.” Lucretius died 55 B.c.—lllustrated London News.

LUMINOUS WAVES.
Proressor SteraN describes his method of measuring the
length of Luminous Waves by means of a column of quartz with
polished faces parallel to the optic axis, by which he determined
the wave length of Fraunhofer'’s line B to be the 6873 ten-
millionths of a métre. The results of his analytical investiga-
tion of the influence of internal friction in the air on the motion
of sound show that friction increases the velocity of sound, and
to a greater extent the higher the tune ; yet, even for the highest
tones, the increase is very small.—Jbid. ’

FLAME REACTIONS.

Tur Philos(%himl Magazine contains an elaborate paper, by
Professor R. Bunsen, on “Flame Reactions,” which has been
translated by Professor Roscoe, and illustrated by an engraving of
the non-luminous gas-lamp omployed in the cxperiments and the
structure of the flamo. Professor %unsen gives details regarding
the emission of light, the melting point, the volatility, the colour-
ation of flame, and tho reactions of the clements of a great variety
of substances—including compounds of tellurium, selenium, anti-
mony, an er metals, andp( also of sulphur compounds and
mixtures phur with the metals.

REFRACTION AND POLARISATION OF LIGHT.

M. Paur DrsamNs has communicated to the Paris Academy
of Sciences some experiments which show a remarkable rela-
tion between refraction and the polarisation of light. The
rotation impressed upon the plane of polarisation of the less
refrangible red rays is less than the rotation impressed upon the
more refrangible violet rays; and refraction and the rotation of
the pI:.ne of polarisation therefore diminish and increase at the
same time, :
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THE MICROSOOPE.

At a late meeting of the Queckett Microscopical Club, a very
interesting paper was read by Mr. Lewis on some of the micro-
scopie effects of the electric spark, detailing a number of experi-
ments made by him between December, 1865, and the present
time. They were suggested, in the first instance, by the circum-
stance of having placed a card which had been perforated by
powerful induction sparks upon the stage of the microscope to
examine the effect produced, when he was surprised to observe
that all such holes as were clear were of pentagonal shape. In
consequence of this observation, pieces of paper and card of
various kinds were procured and perforated by sparks of various
lengths from different induction circles, in all of which cases
the pentagonal form of hole prevailed, and the same result was
also found when discharge spurks from a Loyden jar charged
with frictional olectricity were employed. Subsequently & con-
trivance, whick was described, enabled these experiments to be
repeated upon the stage of the microscope. The effect of
sparks upon paper chemically treated, the leaves of plants, mica,
thin glass, film of eggs, &c., was described, from which it appeared
that the perforations were generally five-sided, without regard
either to tho shape of the points Letween which the sparks were
discharged or to the texture of the material perforated. The
puper concluded by a fow remarks to the effoct that electricity
thus brought under the microscope would Lo found to afford
both amusement and instruction, whether in connection with the
use of the micro-spectroscope or in observing the effects of electro-
lytic actions.—Meckanics' Magazine,

LUNAR PHYSICS.

M. GrorFroy, of Paris, asks, in an article in the Moniteur,
what may be the utility of vhe moon with regard to our planet,
and whether it is only there for the purpose of raising the waters
of the ocean twice a day ? To this he replies that, besides the
great planets that aro carried along a regular path around the
sun, there exists an unlimited number of Lodies of different
sizes, moving through spaco in every direction, as the almost
daily discovery of a vast number of asteroids proves. In his
opinion the moon was once one of those erratic bodies, and,
happening one day to get within the sphcre of attraction of our
planet, was forced to become our satellite, instead of continuing
its own course. Hence the moon is but an accident. The earth
had done without it Dbefore, and might do without it again,
Venus is about the sizo of tho earth, and goos regularly around
the sun, although it has no satellite. Why should the earth
need one? He continues to say, that our moon is of no use to us,
Lecause we might perfectly well do without oceanic and atmo-
spheric tides ; and the best eulogium he can pass on our satellite
being that it is utterly useless, he goes further and declares that
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we owe 1t to the merest chance, it having been picked up, as it
were, on the way; and as such a thing might happen again, the
author sees no impossibility whatever in our getting some d];?
another, and perhaps more moons still, added to our stock. M.

is one of those who deny that the moon is inhabited—
first, because the excessive cold there must prevent the possi-
bility of any animal life; and, second, because the moon has no
atmosphere.—Mechanics' Magazine,

Mr.J. P. Harrison has read to the British Association a paper
¢ On the Heat attained by the Moon under Solar Radiation.”
On a view of the whole case at the present time, there would
seem to bo reason to believe that the sun’s rays must penetrate
the moon’s crust. to a depth that would prevent tht;g)ssibility of
her acquired heat being easily or speedily dissipated.

Mr. Croll has pointed out in successive papers, communicated
to the Philosophical Magazine, that, inasmuch as the tidal wave
generated hy the moon's attraction produces hent by friction,
which is dissipated in space, there must be a gradual loss of vis
wvivea in the moon; and the moon and carth must, therefore,
finally come together. Professor W. Thompson and Professor
Airy iavo shown that, owing to the position of the tidal wave,
the moon is drawn, not exactly in the direction of the earth’s
centre of gravity, but a little to the east of that contre, and, as a
consequence, that her orbit is enlarged and her angular motion
diminished. The tides, in fact, produce two distinet effects, the
one to a certain extent ncutralising the other. Nevertheless, as
vis viva is consumed, and as this action will continue to go on
through countless ages, the ultimate effect must be to bring the
two bodies together.,

Dr. Mann, in tho Atken@um, writes :—* It may interest your
readers to know at once that there is eonfirmation of Herr
Schmidt’s observation on the Lunar Crater Linné.alluded to
in the Athen@um of December 8, in connection with the lahours
of the Moon Committee of the British Association. On Thurs-
day evening, Decembor 13, I spent a couple of hours with
Mr. Birt and Mr. Talmagoe at Mr. Gurney Barclay’s Obscrvatory
at Leyton, examining the spot with Mr. Barclay’s very fine
telescope of ten inches aperture. During this time the moon
was constantly covered by a fine veil of cloud ; but Bessol and
its shadows were very distinetly visible. No trace of Linné
to be scen. Our impression was that Linné ought certainly to
be visible under the circumstances, which allowed such very
distinet observation of the neighbouring Bessel. I have this
morning a note from Mr. Talmage, to inform me that after Mr.
Birt, and myself had left the Olservatory, under the impression
that all further chance of observation was gone, the clouds
suddenly cleared quite away, giving him an unexceptionable
opportunity of examination. He then found that a spot he had
previously taken for Linné was Sulpicius Gallus, and that no
trace of .Zimoé was visible, but that where it should be there was
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a faint circular clond-like spot (* petit nuage blanchéirs’ of Herr

* 8chmidt). Mr. Talmage was enabled carefully to verify the
fact that the ¢ cloud ’ occupies the exact position that the crater
Linné should hold.”

The Report of the Lunar Committee of the British Association
for Mapping the Surface of the Moon, notices that during the
past year the Committee had met several times, and determined
at the first meeting—in accordance with the remarks of the pre-
sident, Professor Phillips, at Birmingham, where an outline map
of 75 inches in diameter was exhibited—upon the construction
of a map of 100 inches in dinmeter, photographs, if available, to
be employed. The only photograph available for laying down
positions wag taken Ly Mr. Warren De La Rue, 1865, October 4.
This has heen enlarged to 10 inches in diameter, and employed
for this purpose, as the measures taken from it are either with-
out appreciable error, or require but a small correction. Mr.
Birt has laid down during the past year, on one sheet, the whole
of Quadrant IV. (meridians and parallels), 50 inches radius,
and inserted Becr and Madler’s 23 points of the first order. The
greatest error in the position of these points is ‘0008 of the
moon’s semi-diameter. The wholo of the oljects on a surface of
15° of longitude and 10° of latitude have been laid down on this
sheet from the full-moon photograph, and several of them have
been identified with objocts scen conspicuously when near the
terminator. A portion of this surface, 6° of longitude and 6° of
latitude, is completed, and enlarged to 400 inches diameter. It
contains 30 superficial degroes. On it are Jaid down the posi-
tions of 89 oljects, from three independent sets of measures,
made on three separate photographs, the magnitudes, which are
given in the catalogue in seconds of an arc. being determined by
a separate set of nreasures. Register: Tho whole of the 89
objects above mentioned linve beon inserted, and an abbreviated
catalogue drawn up, with topographical and other notices, the
full-moon aspect of the surface given, and a discussion of the
lines of upheaval and depression appended. Taking into con-
sideration the difficulty, arising from differing epochs of libra-
tion, of obtaining photographs suitable for the work, and the
fact that the only photograph available for positions was taken
since the last mecting of the Association, the completion of 80
superficial degrees of tho map, an important step has heen made
in advancing the study of the physical aspect of the moon's
surface.

By L’'Institut (No. 1672) wo learn that the photographic proofs
of the moon taken during the eclipse of October 4, 1865, by dif-
ferent observers, present remarkable variations. MM. Wolf and
Rayet, of the Observatory at Paris, with the great equatorial
telescope of M. Foucault, have obtained results differing in
several points from those of Dr. Warren De la Rue. Two of
their proofs, taken between twenty-nine*and thirty-eight minutes
after the entry of the moun into the cone of the penumbra, did
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not show the least trace of this penumbra. In another proof,
obtained at about eight minutes before the entry into the umbra,
a very notable diminution of the chemical action of the moon
was remarked in the region where the second contact was about
to take place ; but still the entire disc of the moon was visible,
The last image obtained was at 11h. 35m. before the passing off
of the umbra ; after ten seconds, no image was obtained of that
part of the moon covered by the umbra and a pertion of the
penumbra. It is asked, whether the remarkable clearness of the
sky at the time may not have been the cause why the penumbra
is not visible on tho proofs obtained half an hour after its entry
on the disc of the moon.

SOLAR PHYSICS.

M. GorpserMIDT, the well-known painter and amateur astro-
nomer, has sent a paper to the Cosmos on the physical consti-
tution of the Sun. His hypothesis differs materially from those
hitherto admitted, the sun’s spots having been generally con-
sidered owing to disturbances on the surface of the photosphere,
or else to upward and downward currents going from the centre
to the surface and conversely. M. Goldschmidt, on the contrary,
endeavours to oxplain the phenomenon on dynamic principles,
He, in the first place, considers the proper motion of the solar
globe in space : it being now well ascertained that it describes
some orbit which makes it move in the direction of the con-
stellation of Hercules. Now, as the whole train of planets per-
taining to our system follows the sun in the same direction, the
sun's nucleus must assume a position in accordance with this
orbital motion. This nucleus is part and parcel of the stellar
world. If it possesses a rotary motion round its own axis,
together with an orbital motion, there is nothing to prove that
this rotation of the nuclcus is the same as the photosphere. In
other words, M. Goldschmidt opines that the axis and equator of
the sun’s nucleus are not identical with those of the photosphere.
He also supposes the nucleus to be spheroidal, that is, flattened
at the poles, while the photosphere 1s a porfect globe. Hence
the latter must be much thinner in the regions adjoining the
equator of the nucleus than elsewhere; and this, according to
M. Goldschmidt, is the cause of the spots, it being easier to
suppose a rent in the photosphere where it iy thinnest than
where its thickness is most cousiderable. If the nucleus be
subjected to the attraction of some of tho larger planets, it will
press on the photosphere in that direction and tear it, as if want-
Ing to escape ; and thus a black spot would be formed. .

Father Secchi, of Rume, has communicated to the Paris Aca-
demy of Sciences the results of his latest researches in solar
physics, more especially relating to the Spots. He says, that we
may conclude that the movement of the spots is generally made
by i leaps in connection with the change in the form of
the spots, which doubtless coincides on the Sun with new erup-
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tions, which have jast risen up over those already existing; and,
that the general movements are very complicated, and do not
follow any symmetrical law in the two hemispheres, In respect
to the depth of the spots and the solar parallax, the Father con-
giders that, in future observations, means should be taken to
eliminate this depth.

Lieutenant Ashe, director of the Quehec Observatory, gives a
new theory of the Physical Constitution of the Sun. Ho conceives
the sun’s surface to be composed of an equally bright and incan-
descent photosphero; that our sun is a nebulous star, and that
the nebula consists in whatis seen as the zodiacal light; that
the spots are small meteor planets that revolve round the sun,
and they fall into it; and that, when they crack and split into
pieces, they show the bright surface ealled the bridges ; that the
penumbra is the dross or thinnest portion of the melted matter:
and that the faculee are nothing more than the disturbance of
this scum.

M. Faye has reported to the Paris Academy of Sciences an

+account of his investigations into the apparent inequalities of the
solar spots, in which he expresses an opinion that these spots
are not due to protuberances on the surface of the sun, and ought
not to be considered as scorie, but are rather due to orifices in
t.h(]anphotosphere.

. Faye has also communicated his ideas on the physical con-
stitution of the sunto the Academy. e explained the different
appearances of the sun by considering it as a gaseous mass sub-
jected to an immense pressure and an enormous temperature. The
effects of this temperaturo on the primitive gaseous matter would
be conformable to physical laws. An application of the law of
Davy on irradiation would explain the different aspects of the
gaseous stratn. They would be luminous or ahscure, in propor-
tion as the temperature permitted the eontraction of the com-
binations, or as the excess of this force prevented it. Thero
would be also vortical currents, which would incessantly bring
up the gaseous masses from the centre to the surface ; there the
gases become incandescent, would lose part of their heat, and
return towards the centre by virtue of their change of density.
This idea, Mr. Faye thinks, would permit new or variable stars
to be considered as stars which have passed through different
phases of this modified law. The objections to this theory by
the English astronomers M. Faye does not consider of much
importance. .

he Rev. F. Howlett's observations of the great Sun Spot of
October last, read at a mecting of the Royal Astronomical
Society, appear in the Monthly Notices. 1t was visible from Oct.
7 to 17, during which time drawings were made exhibiting the
forms and positions of the spot and other interesting phenomena.
These observations are very important in relation to the estab-
lishment of a theory of solar physics, now made the subject of
elaborate research by Messrs. Warren De La Rue, Balfour Stewart,



NATURAL PHILOSOPHY, 129°

and Lswy. At the same ing Mr. H. Brodie described the
solar craters which were seen by him. The umbra of one seen
on September 28 last was about 9,200 miles in , and was
covered with luminous matter resembling a sky, or
cirro cumulus.: The president, Dr. Warren De La Rue, referred
to one of Mr. Brodie's observations as confirming those of
others—namely, that the luminous matter, as it floats across a
spot, seems to dissolve and disappear.

Mr. Stone, of the Royal Observatory, Greenwich, has an-
nounced his observation of a very clear definition of the Sun's
photosphere in February last, in the magnificent equatorial, in
which the phenomena discovered by Mr. Nasmyth, and by him
named “ willow-leaves,” were distinctly visible. The fact was
confirmed by Mr. Airy, from his own personal observation. The
absolute tranquillity of the atmosphere during sunshine being
very rare, has prevented many observers from seeing these
objects, which, in Mr. Nasmyth’s opinion, constitute the true
structural element of the sun’s light-giving envelope.

Two notes on the Surface of the Sun, Ly Professor John
Phillips, appear in the Proceedings of the Royal Society, with
engraved illustrations. In the first the Professor .remarks on
what he terms the porosity of the sun’s surface as disclosed by a

werful glass, when it previously appeared even and marble-

ike, without any dark patches. In the second note he records
the various positions of a sun-spot observed at intervals during
one rotation.

A paper by Mr. William Huggins, F.R.S., read to the Royal
.Astronomical Society, gives the results of his observations on
the bright granules of the solur surface termed * willow leaves”
by Nasmyth, “ rice grains” by Stone,  granulations” by Dawes,
* crystals” by Chacornae, and “ shingle beach” by Brodie. Mr.
Huggins gives an interesting engraving of the distribution of
these grarules on the part of the sun which is free from spots.
‘When the granules are observed with powers of about one
hundered diameters, he thinks that no comparison is so, appro-
priate as that of * rice grains ;” but he states that when higher
(}i)owers are employed, the apparent regularity of figure and size

isappears to a great extent, some being quite round. He thinks
that they are not flat disks, but bodies of considerable thickness,
of an average size of *1-or 1'56 second. +Jareful observers notice
appearances which suggest considerable inequalities of level in
the bright surface of the sun, and the whole photosphere appears
corrugated into irregular ridges and vales over this uneven
surface, not unlike that of a stormy sea; the groups of granules
are irregularly distributed. With regard to the nature of these
ules, Mr. Huggins agrees with Sir John Herschel, “ that it

is hardly possible not to be impressed with the idea of 8 luminous
medium intermixed but not confounded with a transparent and
non-luminous atmosphere.” If the granules are incandescent
clouds, their gen oval form may possibly be due to the

1



TODIACAL LIGHT.

M. Lioome has communicated to the Paris Academy of
Sciences, an account of his observations of the Zodiacal Light
from January to May. He asserts that the form of this light
is & perfect cone; that its luminous intensity varies, that it
sometimes assumes a dirty-grey tint, and that sometimes it rivals
the milky way in its silvery whiteness. He conjectures that this
luminous cone is a fragment of an immense atmosphere enve-
loping the sun in all its parts; adding that, if this supposition
be correct, this gaseous envelope must exercise an immense

ressure on the sun and cause a greéit evolution of heat; and if,

ike the earth’s atmosphere, it is subject to variations of local
pressure, this would explain the cause of the spots generally
perceived on the surface of the sun as being due to the lowering

f the temperature which the diminution of the pressyr}emig

LUMINOUS METEORS.

T has been rend to the British Association the Repor
on Oposervations of Luminous Meteors, 1865-6, by a Committee,
congilting of Messrs. J. Gramsaer, R. P. Grey, E. WyJiravrzy,
and A\ 8. Herscrer, The Committoe reported a ma: 3, degree
of p s over their success in previous years, ar Awelt in.
detail up& the various investigations of the pust year A Bearing
in mind the strong probability that existed of the occurrence
during the %ear 1866 of a more extraordinary meteoric shower
on the mornitig of tho 13th of November, than any that had yet
been observed at the English observatories, the Committee
during the past year deemed it inadvisable to incur avoidable
expense, or to gxceed the mouns at their command in lithograph-
ing the charts ff general radiant points of shooting-stars until a
it time. The occasion of the return of the great
tooric shower being one of very rare occurrence,
e, with a view of profiting by the opportunity
afforded of gobserving the spectra of luminous meteors, had this
year provifled themselves with two spectroscopes, especially
adapted for analyzing the light of shooting stars by means of
their prismatic spectra, Tho spectroscopes were directed for
trial towards the luminous meteors of the 10th of August last,
and seventeen spectra were observed. For this purpose, Mr,
Browning had constructed three binocular spectroscopes for the
British Association, on a plan approved by the Committee, and
the instruments were employed by Mr. Glaisherand Mr. Brown-
ing on the 9th and 10th of August. At the Royal Observatory
and at Richmond on the Thames, the sky on the night of the
10th was for the most part cloudy, and all‘)»)ttempts to catch the
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spectrum of & meteor proved unsuccessful. Spectrum observe-
tions were begun at Hawkhurst on the evening of the 8th, and,
the sky proving remarkably clear, the observations were con- -
tinued until daybreak on both of the following nights. No
difficulty was found in mapping the course of the meteors in the
spectroscope by the stars, of which a whole constellation, as, for
example, the seven stars of Ursa major, can be seen in the in-
strument at a glance. The spectra of the meteor nuclei were
seen distinctly in a few cases only. They were commonly
hidden by the light of the streak when that was yellow, and
presented highly-coloured and continuous spectra, like the
spectrum of white-hot solid matter when the streak was greyish
white. That which the spectral observations of the August
meteors appear most distinctly to cvince is the existence of an
extraordinary amount of the vapour of sodium. It is impossible
to suppose that the vapour of the metal sodium already exists
in any sensible quantity at the confines of the atmosphere. It
must manifestly be brought into the atmosphere by the meteors
themsselves from without, so as to be deposited by them in their
flight in the luminous trains that mark their course. The
nucleus is, therefore, probably a fragment of mineral matter, of
which sedium is one of the chemical ingredients. The Report
contained also, as usual, a full catalogue—on this occasion a
very long one—of the luminous meteors observed in 1865-6.

NEW STARS,

THE appearance of a New Star in Corona has given rise to a
good deal of conversation among scientific men, and has been the
subject of a paper at the Royal Socicty. On May 16, Mr. Hug-
gins receiven}” a note from Mr. Birmingham, of Tuam, announcing
the sudden appearance of a star of the second magnitude near e
Coronw Borealis. Mr. Baxendell saw the star on the 15th, when
it was about the third magnitude. On the 16th Mr. Huggins and
Dr. W. A. Miller examined the spectrum of this strango star,
which was then a little brighter thun ¢ Coron®. The informa-
tion given by the spectroscope is interesting and unexpected.
The prism resolves the light from the star nto two different
lights, each emanating from a distinet source. One spectrum
tells us that the principal light of the star was emitted by incan-
descent solid or }iiquid matter. This light has suffered partial
absorption by an atmosphere of vapours about the star through
which it has passed. So far this new object is analogous to the
sun or any of the stars. In addition, however, to this spectrum,
there is a second spectrum of fine bright lines. 'The light which
formed this spectrum must have come from luminous gas. The
principal constituent of this gas is hydrogen. These phenomena,
together with the sudden appearance and rapid fading away of
the star, suggest the bold speculation, that in consequence,
of some internal convulsion a large quantity of gas has beem

T2
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e .
pddenly evslved, and the hydrogen burning by combination with
"Mdment gives rise to the bright gnu, and also has
. hwated the nlidmmaofthe%l:omwhmmviﬁdinmdm.v
As the hydrogen becomes exhausted, the star appears to fade
awsay. The former observations of these gentlemen on the spectrs’
‘dﬂ{o fixed stars have shown that hydrogen probably plays an
important part in the differences of physical constitution of the

On Sunday, May 13, at 10 p.u., M. Courbebaisse, of Rochefort,
perceived & brilliant star in the constellation Corona Borealis,
which he had not seen on the preceding evening, and succeeded
in determining, approximatively, its relative position. It was much
brighter than the startermed the “ pearl” of the crown, and was
considered to be of the third magnitude, By letters in the Times
from Mr. J. R. Hind and Mr. C. G. Talmage, we learn that the
new star was seen in this country by Mr. Baxendell, of Manches-
ter, on May 15. When Mr. Hind saw it, on May-19, it was reduced
to the sixth magnitude, was perfectly colourless to his eye, and

uite stellar in appearance with magnifiers up to 700. He says
that, in its entire freedom from colour, this star presents a note-
worthy contrast to the one detected at Mr. Bishop's observatory
in the constellation Ophiuchus, in April, 1848, which exhibited
red or orange flashes when at its maximum. The latter may still
be observed as a star of the eleventh magnitude. At a recent
meeting of the Paris Academy of Sciences the discovery of the
new star was announced by M. Delaunay, who read a letter from
M. Courbebaisse. After which, M. Le Verrier reported that, ac-
cording to his observations, the star was * yellow and fuliginous,”
was probably very near the earth, and of the ninth magnitude. M.
‘Wolf, after making a study of its light, reported that the spectral
image contains brilliant bands, which lead him to consider it to
De a star enveloped with an incandescent atmosphere,

Mr. Hind has read to the |British Association, * Remarks
on the recent extraordinary outbursts of the Variable Star in
Corona,” from which it appeared that observations relative to this
star of a rare character had been taken by Mr. Barber, of
America, and communicated to Mr, Hind. The star had been ob-
served gradually to increase to & star of the second magnitude,
and then again decrease. The chief assistant at the Royal Ob-
servatory, Greenwich, had afterwards seen the star, and considered
the ual increasing and diminishing of the star as & most cu-
rious and rare phenomenon. Many conjectures were entertained
as to what matter forms the star, some being of opinion that the
star was a burning world. A long discussion followed.

At a meeting of the Paris French Academy of Sciences, M. Fa:
has made some remarks on New Stars and Variable Stars.

K ce of & new star is a rare and, as yet, inexplicable fact.
}E. Faye, in the first place, considered the periodic stars. He
stated that divers hypotheses have been put forth in order to ex-
plain the phenomena. The firat and most accredited of these
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supposes that the stars have existed from all tims, but have been
invisible, and that they owe their sudden splendour to a convul-
sion. Bonillaud explains the appearance of the first periodic star
by a rotation of 331 days, It seems that this phenomenon has
occurred more frequently since the beginning of the present cen-
mx%,‘:nd that since 1846 147 new q;ﬁamnces have been counted.
M is inclined to impute them all to periodicity.
Fuofe;:ecchi, %f Rome, has tglmnmm:iam:ed mtzl the I’a.rilsm Alcm;l!-
iences the results of the spectrum is of the light
:;Zaverd Stars, and some new observations on {'he Solar Spota..
. dn the Comptes Rendus, No. 9, will be found an engraving of the -
spectrum of Antares, in which the rays due to sodium and mag-
nesium are very prominent. Since his last report on the solar
lm he has remarked the disappearance of a remarkable spot,
Wi had lasted from June 28 to July 28. Its movement, at
first very rapid, gradually slackened, till finally, it became nearly
stationary. These phenomena are, as yet, quite inexplicable.
* In a note on the Falling Stars of 1865, M. Coulvier-Gravier
states that the results of his observations corroborate the theories
which he had previously given. He states that, after twenty
years' observations, he finds that in dry seasons the falling stars
approach more nearly to the east, but in wet seasons they descend
towards the south-west. At the same meeting two new species
of minerals were described : Chenevixite, by M. Pisani, and Ada-
mine, by MM. Friedel and Des Cloizeaux.

PHOTOMETRIC INVESTIGATIONS OF THR STAR @ CENTAURI.

Pror. Z5LLNER, of Leipzig, who has been working at some of the
most important questions which have of late occupied the atten-
tion of astronomers, finds, from his photometric investigations,
that the star g Centauri scems to be equal to our sun. If the sun
were at such a distance that 3} years would be required for its
light to travel to the earth, it would then appear similar to Ca-
Ealh, and have a parallax of 0-874 scconds. Consequently if

ight undergoes no absorption in its passage through space, the
light of Capella must be much more abundant and intense than
that of the sun. Data‘are given for a comparison of intensities,
and of the reflexion from different terrestrial and artificial sur-
faces; and the Professor throws out certain theoretical views
which will, perhaps, be put to the test by those who have watched
the recent progress of cosmical science. Every star-sun, to use
his own term, has a history divisible into five periods: the glow-
ing ugs, the glowing liquid, the slag, the eruption, the
com refrigeration period. Then applying this theory to ac-
tual phenomens, he finds the first period represented by pla-
netary nebulse; the second, by the invariable stars; the third,
by our sun; the fourth, by new stars; and the fifth, by Bessel's
-dark stars. All the ogs may be traced in the cosmical history
of the earth. The non-planetary nebule: occupy & place between
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the first and second periods. The third, or slag period, is that in
which a cool non-luminous surface was developed ; and in the
fourth, or eruption period, the surface was vehemently disturbed
and broken up by frequent outbursts of heated matter from the
interior.—Atheneum.

NEBULR.

RecenT investigations into the nature of the Nebulw have
tended to confirm the accuracy of the views of Laplace, who held
that the sun and planets were formed out of a great nebula, which
by condensation separated into rings, and these rings finally
collapsed into stars. Laplace’s doctrine is illustrated and en-
forced by M. Delaunay in his Cours Elementaire d Astr i
The zodiacal light is supposed to be the remains of the great
nebula out of which the solar system was constructed, and the
condensed matter rained into the sun and there burnt, is supposed
to be the origin of the sun’s light and heat. One question, how-
ever, still remains unsolved : in what way did the nebuls origi-
nate? Is each nebulous atom formed out of the other by the
action of light and the aggregation of still minuter particles, in
the same way in which a ncbula, by its condensation, goes to
form a planetary system P—Ilustrated London News.

ARTIFICIAY, MRTEORITES.

AT a meeting of the Paris Academy of Sciences, M. Daubrée
reported the continuation of his interesting experiments for the
Artificial production of Meteorites, and the suggestions which they
afford towards explaining the formation of the planetary hodies
and the crust of our globe. He described a series of reactions in
which serpentine was transformed into peridot. or chrysolite, and
dwelt much upon the importance of magnesian rocks of the
peridot type, as found in our planetary system, and their relation
to a * universal scoria.” In conclusion, he referred especially to
the fact that oxygen, which is so essential to our organic nature,
played also an important part in the formation of the planets,
since without it we cannot conceive of any ocean, or of any of
those superficial or profound effects of which water is the cause.

RESULTS OF BALLOON ASCENTS.

Mg, GramsmER, from his experimental ascents made during
1866, deduces that the decrease of temperature with incréase of
elovation is variable throughout the day, and the different
seasons of the year; that at about sunset the temperature varies
very little for about 2,000 feet; that, at night, with a cloudy
sky, there is a small increase of temperature as the height in-
creased ; that, in the double ascent on May 29, the one just be-
fore sunset and the other after, it would seem, that after radia-
tion is set in, the heat passes upwards till arrested where the
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air is saturated with vapour, when a heat greater by 5°is ex-

ienced after sunset than at the same elevation before sunset.

. Glaisher believes that many more experiments are neces-
sary, and that they should not be confined to this country.
Certain it is, from the very remarkable results obtained from
the night ascents, which might, with a sufficient number of ob-
servations, have an important bearing, both on the theory of
astronomical refraction and on the theory of heat, that noc-
turnal observations deserve repetition and extension.

At the Birmingham meeting 100/. was placed at the disposal
of the committee ; but circumstances not having permitted more
than three ascents, only about half the amount has heen ex-
pended. No further sum was asked for, as an amateur aeronaut
—whom professor Tyndall considered quite a phenomenon in
this country—had promised to defray all cost, except that of gas
and travelling expenses.

M. De Fonville sums up as follows, in the Panthéon de I'In-
dustrie et des Arts, the services already rendered by the en-
deavours to turn acronautics to some practical account. ¢ With~
out balloons,” he says, “we should not know that parhelia,
anthelia, &c., which used to be a subject of terror to supersti-
tious populations, are caused by particles of ice suspended in the
air by electric attraction; we should not know that the law of
progressive refrigeration is not found to hold good at great alti-
tudes, or that in the air there exists a sort of gulf-streams, if we
may be permitted to call them so, consisting of hot air, and
affording an easy explanation of the irregularity of the seasons. -
‘Without Mr. Glaisher's ascents, it could not have been proved
that the bands of the spectrum are all of terrestrial origin, and
that consequently the astronomical theories built npon the sup-
posed part they play in the universe have no reliable foundation.
It is not, therefore, possible to assign any limits to the utility of
uerial navigation, as it is now practicable By the labours of dis-
tinguished philosophers.”

A magnificent diamond ring has been presented to Mr.Glaisher
by the Emperor of Russia. The present was made through
Admiral Crabbe, the Russian Minister of Marine, who commu-
nicated his Tmperial Majesty’s appreciation of the services
rendered by our eminent English meteorologist.

BLUE MIST. .

Mg. Gramseer hag explained to the British Association some
particulars regarding the Blue or cholera Mist,and stated that its
peculiar feature wus, that where the mist was most dense, at that
place there was no cholera. The first investigation he had made
on that subject was upon being appointed to 8 commission by the
Government, after the cholera, in 1854, He had made various
investigations with reference to that mist, but, although it had
been thought that the peculiar appearance called mist contained
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animal life, he had not found such to be the case, He desired
microscopists to examine Khtes of glass which had been placed
in the open air all the night, for the purpose of ascertaining what
the mist really was. If the mist was connected with the chorem
there was something else wanted to bring it into action, for at
t%:;, time, where the mist predominated, that place was free from
cholera. :

Upon this, a Correspondent of the Zimes observes, * every care-
ful observer of nature, particularly landscape-painters, must be
familiar with the frequently grayish-blue haze which produces
such a charming atmospheric effect in the scenery of this country ;
but it can hardly be imagined that philosophers like Glaisher and
Lowe can have mistaken this effect for the phenomenon which
they have recorded. It will naturally be conjectured that there
may be a necessary relation between the blue matter forming the
mist and the well-known blue stage of cholera. Medical practi-
tioners, who are for the most part feebly imbued with the spirit
of true philosophy, will be disposed to ridicule this notion, from
a feeling of mortification that it should have escaped the attention
of their own profession. In like manner Mr. E. J. Lowe's inge-
nious hypothesis that the ‘“blue mist” may be caused by the tail
of a comet, will probably be received with incredulity, if not with
derision, by astronomers and chemists. But truth, when first
discovered, has genorally been scoffed at by ignorant, unworthy,
and envious assistants. An investigation, concerning the nature
of the tail of a comet, will certainly lead to entirely novel and
jmportant results, and may furnish o clue to the interpretation of
cosmical phenomena which have hitherto proved impenetrable to
the human understanding. It would be exceodingly interesting
to ascertain why the ‘ blue mist,” secn at Greenwich, should have
remained stationary, with the wind blowing at a velocity sufficient
to produce a pressure of 9 Ib. per square foot.

SOLAR RADIATION.

Ir a letter on the black-bulb thermometer, Professor Tyndall thus
refers to a possible defect in the observations of meteorologists on
Solar Radiation made by it. “The solar heat, as it reaches us,
consists partly of visible and partly of invisible rays, a portion
of the latter possessing very high calorific power. The ordinary
black-bulb thermometer absorbs the visible rays of the sun, but
the black glass of the bulb may be highly transparent to the in-
visible radiation. The invisible calorific rays, especially, augment
in power as we ascend in the atmosphere; for it is those rays
which suffer most diminution of intensity during their passage
through the aqueous vapour of the air. Hencs,” says the Pro-
fessor, “ the black-bulb thermometer must, with reference to the
total radiation falling upon it, become more and more transparent
a3 we ascend in the atmosphere. It is not an exaggerated esti-
mate, that at the limits of, our atmosphere fifty per cent of the sqlar
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heat might croas the glass of the bulb, be reflected by the mer-'
cury within it, and contribute in no degree to the heuting of the
thermometer.”

NEW ANEMOMETER.

Mz, Caror has described to the Meteorological Society, a new
Anemometer for self-registering the pressure, velocity, and direc-
tion of the wind—obtained by the wind acting on one surface
only—giving a daily register of its pressure in pounds in an area
of a square foot, and the total daily horizontal motion of the air
in twenty-four hours, or any other given time, and thence its
hourly velocity. A facsimile of a recording shuet of this anemo-
meter is given.—I/lustrated London Niws.

ATMOSPHERIC DUST.

M. JentiEk has reported to the Academy of Sciences; at Vienna,
the results of his observations of the Atmospherie Dust which has
fallen in Silesia, Carniola, Italy, and various other parts during
the last three years. All these fulls have occurred during the
prevalence of an intense south wind. The dust contains a very
small proportion of organic matter, and is of a brownish red tint,
circumstunces which tend to support the hypothesis of Futher
Secchi, that it comes from the desert of Sahara, being raised from
the soil by an atmospheric current, which transplants itacross the
sea to considerable distunces.—JZéid.

NATURAL SNOWBALLS.

Mg. G. J. SYMONS, in a letter to the Zimes, from Camden-road,
N.W., March 8, details the following phenomenon which, on this
day, re-asserted its periodicity, at 1 p.m.:—* The phenomenon I
refer to is the fall of water in a semi-solid state far denser than
snow, and yet not hail nor ice, and which faull has occurred on
March 8, 1857, 1858, 1859, 1860, 1863, 1865, and 1866.

I pointed out this periodicity in a meteorological report for
March, 1859, in Z%e 1imes, April, and I then referred to the re-
markable fall on March 8, 18567, when these soft hail halls were
very large (three inches round), and covered the ground two or
three inches thick. On that occasion the electricity of the atmo-
sphere was so strong during their fall as seriously to derange the

ectrical apparatus at Greenwich ; in 1859 there was also much
electricity, and to-day thunder and lightning.
" «Ihave said that they are far denser than ordinary smow.
Snow is usually one-twelfth the density of water—s. . 12 inches
of snow give one inch of water; but about 2} inches of these
balls give one inch of water; therefore their density was about
half that of hail, and five times that of ordinary snow. Their
shape is usually pyramidal, the base being uneven, somewhat like
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‘the flower of & caulifiower. The size varies from ome inch in
diameter down to a tenth ; about two-tenths is most usual.

“In some years there is a second fall on the 9th. .

“T am, of course, quite ignorant of any cause for this periodi-
city, which, so far as is at present known, is unique in meteor-
ology. (Meteors, not being of atmospheric origin, are no parallel.)
It may prove illusory at last; but when a phenomenon occurs on
the same day seven years out of ten I think it wants watching.”

ICEBERGS.

Tae Journal of the Royal Society of Dublin contains some notes
on the Icebergs of the southern hemisphere, by Dr. J. M. Barry.
These icebergs are much larger than those in the northern hemi-
sphere, being reported to attain frequently a height of 1000 ft.,
their ordinary altitude being 200 ft. or 300 ft. The greatest num-
ber are found between New Zealand and Cape Horn, and they
may be met with in any season of the year. According to the evi-
dence of several captains, ice has been greatly on the increase in
the South Pacific during the last ten years, and a good look-out is
essential, as the indications of the thermometer cannot be trusted.

GROUND-ICE. .

AN interesting memoir, by M. Engelhardt, on the formation of
ice under water, termed Ground-ice, has appeared in the 4nnales
de Chimie. This phenomenon, which some foreign philosophers
declared to be impossible, was noticed by Plot in his history of
Staffordshire, and also by Stephen Hales in 1731, who then re-
marked that tho waters must be in motion in order to bring the
mass to zero, and referred to the influence of asperities and pro-
Jecting bodies. M. Engelhardt gives a réswmé of the observations
of many philosophers on this subject, and describes his own ex-
periments, which corroborate Hales's remarks. The subject is
very important to people who live on the banks of rivers, since
much damage is frequently done by the masses of ice which are
detached from the bottom of rapid rivors, such as the Danube
and Rhine, when a thaw comes after a severe frost.

REGELATION OF ICE.

Tar Philosophical Magazine contains a short note by Pro-
fessor Helmholtz on the Regelation of Ice, in which he examines
the theory of Professor Tyndall—i. e, that the latent heat ren-
dered free when two pieces of ice freeze together is conducted
through the adjacent ice, ns the difference between the freezi
points of the interior and superficial ice is certainly very s
the heat rendered sensible must diffuse itself through a com
tively large mass of ice if internal liquefaction is to be avoided.
Professor Helmholtz confesses that the question canmot yet be
regarded as decided. The three preceding Abstracts are selected
from the Nlwstrated London Ncws. :
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PERIODICAL VARIATIONS OF TEMFERATURE.

A mosT important contribution has been made to the science
of meteorology in a paper which M. Ch. St. Claire Deville has
v‘esented to the Paris Academy of Sciences, “ On the Periodical

ariations of Temperature in the months of February, May,
Avugust, and November,” It is accompanied by diagrams of curves,
showing the variations of temperatures on certain days, founded
upon observations made in Paris for 60 years, in London for 50

ears, and in Berlin for 110 years. The observations and calcu-

ations show that the maximum of temperature always occurs
on or about the same day in the months mentioned.—Mechanics’
Magazine.

HEAT AND DEW.

Prorrssor Magxus, in a paper on the influence of the absorp-
tion of Heat on the formation of Dew, given in the Philosophical
Magazine, examines the results obtained by Professor Tyndall
relating to this subject, and which were applied by Professor
Trankland in his lecture on the probable cause of the glacial
epoch in the history of our planet. Professor Magnus describes
his own experiments, which, he asserts, show that aqueous
vapour does not possess the great absorptive power attributed to
it. He says that “the conclusions which Professor ¥rankland
deduces for the glacial epoch from the great absorptive capacity
of aqueous vapour, and Professor Tyndall for certain climatic
phenomena, remain unchanged if nebulous boe substituted for
actual vapour. For this it is which maintains the beautiful
green of the British islands; for it moderates the burning rays
of the sun as well as prevents the great colds, which only occur
with a clear sky and a copious radiation.” This paper is followed
by some remarks by Professor Tyndall, in which he meets objec-
tions by reflections suggested by Professor Magnus's description
of his own experiments. Professor Tyndall refers to other re-
searches on this subject, and expresses his conviction that by
the further development of the question by field meteorologists
“the evidence in favour of the action of aqueous vapour on solar
and terrestrial radiation will soon be overwhelming.”—JIlustrated
London News.

HIGH TEMPERATURE.

M. Perror has communicated to the Paris Academy of
Sciences, an account of his apparatus for producing very High
Temperature by means of coal-gas mixed with atmospheric air.
He unites a certain number of Bunsen’s burners so that their
flames may form a single band of flame without penetrating each
other, and thus obtains a column of heated gas of intense
calorific power in such & position that its energy may be readily
controlled. Into this he introduces air, in such a manner that
ag little heat as possible shall be lost. With an apparatus
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consuming two cubic métres of gas per hour, he states that he hus
been able to melt 670 grammes of silver, and in thirty minutes
to melt and run out into bars a kilogramme of cogg;r. Further
details will be found in the Comptes Rendus, vol. Ixii., No. 3.

AUTOMATIC TEMPERATURE REGULATOR.

M. Gassior has communicated to the Royal Society an
illustrated description of the late Mr. Appold’s ingenious Ap-
paratus for regulating the Temperature and kecping the air in a
building at any desired degree of moisture. The apparatus,
termed the “ Automatic Temperature Regulator” and the ¢ Auto-
matic Hygrometer,” which Mr. Appold used for many years in
his own house, has been thoronghly repaired and presented to
the Royal Society by Mrs. Appold.

TRICHINOSIS.

Prorrssor Drrpecy, of the Paris Faculty of Medicine, and
Professor Reynal, of the Imperial Veterinary School at Alfort,
who were charged with a mission to study the above-named
disease in Germany, both in human beings and mammals, have

esented to the Minister of Agriculture, Commerce, and Public

orks a Report of the results of their investigations at Huy
(Belgium), Hanover, Magdeburg, Berlin, Halle, Dresden, Letpzie,
and Mayence. To render their investigations more complete,
they solicited and obtained the co-operation of most of the emi-
nent German physicians who had made tho disease in question
their especial study. The chief practical facts ascertained are as
follows :—The epidemic Trichinosis, lately prevalent in Germany,
has now almost entirely disappeared. The mortality was every-
where slight, except at Haderslehen. At Zwickau, Seltendorf,
and Sommerfeld, there were 88 patients, not one of whom died.
In every case the disease was caused by eating imperfectly cooked
pork containing trichines, a case of rather frequent occurrence in
Germany. In Hanover, in 21 months, out of 25,000 pigs, 11
were found full of trichines, 16 out of 14,000 in Brunswick, and
4 out of 700 in Blakenburg. The animal, while living, shows
no signs of their presence, nor can they be detected in the meat
with an ordinary magnifying glass, but a powerful microscope
renders them distinctly visible. The utility of a microscopic
inspection of pig's flesh by competent observers is so evident, that
many of the German Governments have rendered it obligatory,
and MM. Delpech and Reynal would not hesitate to recommend
it in any country contaminated with trichinosis; but they think
it unnecessary in France, where no case of the disease has yet
been noticed. In Germany the hospitals receive many patients
suffering from this affection; during last year there were 13
at MuEeb , ‘of whom only one died. Post-mortem examina~
tions ve“ﬁsb shown, among persons who died from wther
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diseases, numerous cases of old trichinosis cured by the encyst-"
ment of the parasites. The proportion of these at Leipzic has
been about six per hundred. In places where the complaint pre-
vails, the rats which infest slaughter-houses are found to have it,
as proved by Leisering at Dresden, Adam at Augsburg, and Roll
at Vienna.

Since their return, MM. Delpech and Reynal have examined
many of these animals as well as pigs, without finding the trace
of trichines; conscquently there is no reason, in France, for any
person to refrnin from cating hogs' flosh, especially when so
thoroughly cooked as is usual among the French. In Germany,
on the contrary, many of the peasantry cat it almost raw or only
smoked. Tho most timid may safoly ocat the heart, kidneys,
brain, and fat of pigs, as those parts never contain trichines.
MM. Delpech and Reynal assert, as an undoubted fact, that a
temperature of 75 deg. C. (167 Fah.) is sufficient to kill trichines.
Meat thoroughly salted is also perfectly safe. Smoke-dried
sausages, which have been kept a long time, are considered free
from danger; but the wisest plan is to give them a good boiling.
The authors of the Report attribute the spread of the disease
among pigs to the fact that they are foul feeders, and will eat
any offal, such as the doad bodics of rats and other animals,
which are now known to be liable to trichinosis. Great care
ought therefore to be taken to keep such things out of their
reach. MM. Delpech and Reynal likowise advise all experi-
menters never to throw away trichinized flesh, but to burn it ag
soon as their oxamination 18 completed; for a fragment of it
carelessly exposed might be eaten by a rat, the rat devoured by a
pig, and this last hecome the cause of fatal accidents. They
recommend farmers to be very cautious in feeding their pigs.

ON HANGING.

Tae Philosophical Magazine contains a paper by the Rev,
Samuel Haughton on Hanging, considered from s mechanical
and {):J'siologicul point of view. Ile refers to this punishment as
adopted by the ancionts, especially to the excecution of Penelope’s
twelve faithless handmaids, deseribed in the twenty-second book
of the Odyssey. The doctrines respecting the origin of mus-
cular power recently put forth by Professors Fick and Wislicenus,
and brought bofore tho memhers of the Royal Institution by
Professor Frankland, in his lecture on June 8, are fully consi-
dered by Messrs. Lawes and Gilbert, in their article on Food and
its relations to various exigencies of the animal body, in this
number. These gentlemen state that, so long ago as 18562, they
advocated substantially the same views, and give the results of
experiments upon animals, which show, that a too high relative
importance is currently attached to mitrogenous foods, and that
the prevailing opinions on the subject require considerable modi-
fication.—Zllustrated London News.
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'THE BATAVIAN SOCIETY AT ROTTERDAM.

Tmn Prize List of the Batavian Society for Experimental
Philosophy at Rotterdam contains, as usual, subjects peculiar to
the Net?herln.nds:—'l‘he management of polders; water-raising
machines ; an apparatus for measuring the rate of a river current;
“the movement of silt, and plans for irrigation. Among the
purely scientific questions is an elaborate one on crystallography;
the effect of pressure on electrolysis; and whether boilers burst
by a development of hydrogen gas, or by transition of the water
to the spheroidal state. Others are:—an examination whether
some parts of the sun’s surface have a higher temperature than
others, or not; and, in case of an affirmative, whether it is
always the same parts? It is important for those occupied
with the study of electricity to acquaint themselves with the
principal phenomena produced in telegraphic wires by storms or
the aurora borealis; many of these phenomena are known but
to a few individuals, although it is much to bo desired that they
might be widely published and their consequences deduced : the
Society, therefore, asks for an historico-critical notice of the prin-
cipal observations made with reference to currents produced in
te, phic wires by the aurora or by storms. Another question
refers to researches made in the Royal Institution, Dr. Tyndall
believes he can deduce with certainty, from his experiments, that .
the vapour of water exerts on radiant heat an absorbing effect
much more powerful than dry atmospheric air. Prof. Magnus,
on the contrary, feels himself justified in concluding, from his
experiments, that this difference of absorption does not exist.
The Society, therefore, asks for decisive experiments to settle the

argument,—Athenaum.

LONGITUDE OF RIO JANEIRO.

M. Movucrrz has pointed out a strange discrepancy existi
with regard to the Longitude of the capital of Brazil, cyHithehrtljg,
it had varied between five and ten seconds. Admiral Roussin
adopted 3h. 2m. 35s. for the longitude of Rio Janeiro at the point
called Villegagnon, while Triesnecker's data would have given
8h. 1m. 57s. In 1842 Daussy, in the Connaissance des Temps,
fixed the longitude of Rio exactly at 3h. 2m. M. Mouchez, after
five years' observation, has come to the conclusion that Tries-
necker'’s longitude, derived from the transit of Mercury, is
minutely exact. He was about to adopt it, when, to his surprise, -
he found another longitude marked in the Connatssance des Temps
for 1867, determined by M. Liuis, who has repeatedly verified the
result. Yet there is between this and Triesnecker's a difference
of 30 seconds, which is 80 enormous that it could never have
eacaped detection by any captain having three or four chronometers
on board ; nor is there at present any single maritime point on the
globe subject to doubt to such an extent. M. Mouchez is decidedly
of opinion that the longitude adopted by the Connaissance
Temps is wrong.—Proceedings of the Paris Academy of Soiexces.
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CHEAP ELECTRICITY.

By far the most important of recent discoveries in the Electrical
fleld has been made by Mr. H. Wilde, of Manchester, who has
found that “an indefinitely small amount of magnetism or of
dynamic electricity is capable of inducing an indefinitely large
amount of magnelism, and that an indefinitely small amount of
dynamic electricity or of magnetism is capable of ovolving an in-
definitely large amount of dynamie electricity.” The apparatus
by means of which he has obtained these remarkable results is
described as consisting of *‘a compound hollow cylinder of brass
and iron, termed a magnet-cylinder, the internal diameter of
which was 1 in. On this cylinder could be Eahwod at pleasure
one or more permanont horse-shoe magnets, ch of these per-
manent magnets weighed about one pound, and would sustain a
weight of about ten pounds. An afmature was made to revolve
rapidly in the interior of the cylinder, in close proximity to its
sides, but without touching. Around this armature 163 ft. of
insulated copper wire, 0:03 of an inch in diameter, was coiled,
and the free ends of the wire were connected with a commutator
fixed upon the armature axis, for the purpose of taking the al-
ternate waves of electricity from the machine in one direction
only. The dircet current of eloctricity was then transmitted
through the coils of a tangent galvanometer; and as cach ad-
ditional magnet was placed under the magnet-cylinder, it was found
that the quantity of electricity generated in the coils of the arma-
ture was very nearly in direct proportion lo the number of magnets
on the cylinder.

“ Experiments were then made for the purpose of ascertaining
what relation existed between the sustaining power of the per-
manent magnets on the magnet-cylinder and that of an electro-
magnet excited by the olectricity derived from the armature,
‘When four permanent magnets capable of sustaining collectively
& weight of 40 Ibs. were placed upon the cylinder, and when the
submagnet was placed in metallic contact with the poles of the
electro-magnet, a weight of 1781bs. was required to scparate
them. With a larger electro-magnet, a weight of not less than
1,080 1bs. was required to overcome the attractive force of the
electro-magnet, or twenty-seven times the weight which the four
permanent magnets used in exciting it were collectively able to
sustain. It was further found, that this great difference between
the power of & permanent magnet and that of an electro-magnet
excited through its agency might be indefinitely increased.” 1t
would thus seem, that the problem of the economic application
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of electricity as a source of motive power is nearer its solution
than most of us had imagined.—Mechanics' Magazine.

ELECTRICAL STANDARDS.

Mz, Freemine JenkiN has read to the British Association a
Rdsport of the Committee “On Electrical Standards;” from
which it appeared that, by obtaining a force, currents could be
measured. Speaking of electrical standards, the author of the
report stated that Profossor Wheatstone had beon the first who
made a unit, and they owed to him the term of a unit and
multiples of that unit. Although the committee had introduced
some improvements, it was due to Professor Wheatstone to state
that he had been the introducer of the unit. Was it a matter of
indifference what that unit was? The measure, gallon, and
bushel had been taken at haphazard, but, on account of the pro-
gress of mathematical science, the cubic inch had sinee totally su-
perseded the measure called a gallon. The cubic foot was the true
mathematical standard. In pursuing their inquiries of electrical
standards they came back to the measurements of time and
space. When the steam-engino was first introduced the power
was measured by that of horse-power, but as the mathematical
relation between work and resistunce became known, the mode of
estimating power by so many pounds’ pressure, per foot, was
adopted. Tho committeo had conducted experiments during the

t year regarding standards. Ten standards had been exhibited
ﬂ; year which were mado of different metnls, many multiples of
which had been made. A list was read of the companies who
had adopted the standards of the committee. Various contracts
had been let in difforent places on the standards laid down by the
committee, many of which woro within his own knowledge. He
might state that the French Government had taken up the
question, and had communicated with tho.committee in order to
obtain their roports. The committee had during the year ex-
pended the sum of 300/, During the past year the committee
had simply been testing tho permanency of the standards, and
new instruments had been obtained to carry out various experi-
ments. Part of such experiments would be the measurement of
capacity, in which commercial men had interested themselves
more than the really scientific men. He thought it would be
advisable to re-appoint the committee to continue their investi-
gations,

HYDRO-ELECTRIC PILES,

M. MoxTarEns has reported to the Paris Academy of Sciences ™
his construction of three new Hydro-electric Piles. The first is
formed by placing in acylindrical vase an iron cylinder, into the
interior of which is plunged a prism of carbon ; he then pours in
some water containing sulphuric acid. The carbon and iron form
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the two electrodes of the pile, the force of which, with one or two
elements, is sufficient to put in motion the arrangements for an

i ignal-bell. The other piles are formed by means of a
solution of the sulphate of the protoxide of iron and a piece of
zine, and by a solution of carbonate of ammonia and a piece of
nnc:il.so These piles are said to be equally effective and eco-
nomi

- THERMO-ELECTRICITY.

M. Epmonp Becquerer has published a memoir on Thermo-
Electricity in the Annales de Chimie, which includes an historical
sketch bdi*inning with its discovery by Seebeck, in 1821. He
describes the phenomena derived from thermo-electric currents
ip circuits composed of & single metal, in circuits in which
liguids form a part, and in couples formed of metals and alloys,
&c. In conclusion, he says that, on account of the feeble electro-
motive powers of the most energetic thermo-electric piles, even
under the most favourable circumstances, when compared with
hydro-electric piles, he does not think they can ever be employed
in preference to the latter. The thermo-eﬁactrie piles utilise only
a small part of the heat communicated to the couples; while in
the hydro-electric piles, with a constant current, all the interior
chemical action is turned to account. The study of this interest-
ing subject has led to the construction of new apparatus of very
great sensibility.

The same number of the Annales,contains M. de la Rive’s
Researches on the propagation of Electricity in elastic fluids
highly rarefied, and particularly on the remarkable stratifications
of the electric light which accompany this propagation—beautiful
phenomena, for the production of which we are so much indebted
to Mr. J. P. Gassiot.

ANIMAL ELECTRICITY.

Dr. C. RapcLrrFe has transmitted to the Royal Society an
account of his experiments on Animal Electricity. He states
that electroscopic indications of animal electricity were detected
for the first time by a new method of experimenting, and that his
facts * exhibit animal electricity, not in the form of a feeble
nerve-current, or of & feeble muscular current, or of still feebler
currents of a less definite character, but as endowed with a con-
siderable amount of tension. They bring to light a property of
animal electricity which is more intelligible on the supposition
that the primary condition of this electricity is not current but
statical.”—Zllustrated London News.

ST. ELMO'S FIRE.
Prof'essor FRANKLAND has communicated to the PM‘%
.-Magasine a note received from Captain Briggs, of the Zulbot
steamer, giving an account of the occurrence of the rare electrical
‘ '
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mm&a Eln.lo’lol;irt;,” ix;&h}lmh Channel, off
- Man, on the morning o 'ebruary. During
‘s sovere enowstorm, which lasted from 1 to 8 A, blulim'
:gmed at each masthead and gaff-end. Captain Briggs
opportunity of closely examining one light, whipel:a:gund
‘at the stem-head. He found that the light, which ap; lng
at a distaince, was made up of a number of jets, each of whi
Tedtothesizeofhﬂf-mown,appeuedofabmuﬁful
. violet colour, and made a slight hissing noise. He felt a sensible
warmth when he placed his hand in contact with one of the jets,
and three of them attached themselves to as many fingers; but
he could observe no smell whatever. The jets were not per-
manent, but sometimes went out, returning when the snow was
heaviest. At daylight he carefully examined the place, but no
discoloration of tie paint was seen. He states that the ship is
an iron one, but that he did not observe any effect upon the
compass ; and that he had seen the phenomenon abroad, but
never in these latitudes. Professor Frankland remarks on this
statement, that there had been about the time much electrical
disturbance in the atmosphere, and that he had ascertained that '
a thunder-storm passed over Cheshire on the evening of March 6,
The * brush” discharge seen to issue from various parts of the shi
he considers to indicate a negative charge, either 1n the s -
ing atmosphere or in the snowflakes falling thickly at the time.

ELECTRODES.

M. Erre WarTMANN has printed in the Bibliothéque Universells
of Geneva a note on the explosive distance of the direct induced
current between identical Electrodes. In concluding, he states
that his various experiments prove the form of the termina-
tion of the exciter to be very diverse; and that the adjunction
of a resistance towards one of the extremities of the induced wire
is not necessary to produce & disparity in the manner in which
the discharge traverses a constant interval in the atmesphere,
Pfaff made use of a ball 8in. in diameter, in order to obtain
sparks 18in, long from a machine the conductor of which was
terminated by a ball only 4in, in diameter ; and Faraday found
that between two unequal balls the spark sprang the farther
when the smaller ball was at the same time positive and induced.
M. Riess demonstrated that these results are not general, but
g,epend upon the construction of the machine.—IWustrated London

ews.

HBAT OF THE ELROTRIC SPARK. .
Da. A. Mw,ﬂt;f gienn:} g mm;da some mrefnlh T]::vecﬁ-
gationy. respecting the Heat ectric main -
ox'oqghuoxpenmemm,tnasosmin e nature of the
s between the heat of the spark, the quantity and tension

of the electricity, and the resistance.of the apperatus;.and as
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. these.three magnitudes can be mont readily varied in the case of
the den jar, he directed his attention first of all to the
relations of sparks from the Leyden battery. The heat
of the spark was determined by three different methods : namely,
by means of a thermopile and galvanometer, by means of Riess's
axr thermometer, and by means of a finely gradua i
+ thermometer. The thermopile used was provided on one face
- with & cap of vuleanits, fitting nearly airtight; into this cap
brass electrodes were screwed, airtight, from four to five milli-
métres apart, and in such wise that sparks could not leap from
them on to the face of the thermopile. When a discharge took
place between the electrodes, the warmed metal and the partieles
of air affected the pile both by radiation and by conduction.

The results obtained are stated as follows :—* The heat of the
awark increases with the quantity and tension of the electricity.
‘With the necessary amount of resistance (by which is understood
that of the short thick copper wires connecting the electrodes
with the outer and inner coats of the battery) it has its greatest
value. If the resistance be increased, the heat decreases, and
reaches a minimum, Let the resistance be made still greater,

 and the heat again increases, attaining a second but smaller
maximum. By further augmenting the resistance, the heat
again declines, till it becomes %i/, in which case the resistance
is so great that the battery can no longer discharge itself—a
condition attained by the introduction of & column of water, of
requisite length, into the circuit.” Those degrees of resistance
which lie near the point at which the heat of the spark attains
its second maximum are characterised by (1) the striation of
light in rarefied gasos, (2) the incandescence of the negative wire
wiem fine wires are employed as electrodes, and (3) the absence
of ¢ Abria’s lines” in fine powders. This lust-mentioned charac-
teristic is a proof that the air is not perceptibly set in mechanical
motion, and we thus find that striation of gight and incandescence
of the riof:tive wire only take place when the duration of dis-
charge been so augmented by great resistance that the velo-
*city of the electricity is too & to communicate a perceptible
amount of mechanical movement to the medium in which the
spark appears. The sparks near the second maximum of heat
presenting a great similarity to the * electric brush,” Dr. Saalzow
‘was led to examine the heating power of sparks from the elec-
trical machine, and he then found that *brush” sparks which
areaccompanied by & hissing noise develope much more heat than
those of any other kind. The form of the electrode has conse-
zmﬂf an influence on the heat of the spark, the brush bei:
with less or more difficulty, and so being attended wi
‘less or more noise, accordingly as the electrodes are pointed or
rounded. These results will be of value to the constructors of
electrical exploding apparatus.—Mechanics' Magasins. .
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FRRS & THE ATLANTIC TELEGRAPH LAID. '»7.”4'

Tan long-deferred hope of Telegraphic communication be-
tween the Old World ap:d the New was decomplished-on ths"
27th of July, 1866. The chronological record of the event is’
briefly as follows. July 7, the shore end of the New Atlaiitic_
Cable was fixed at Foilhummerhum Bay, near Valentia, and
paid out thirty miles to be spliced on to the main cable on board
the Great Fastern, lying ready to receive it. On the 15th it
was successfully spliced, and tie steamer proceeded to deposit’
the main cable. On the 27th the shore eng was safely landed’
in Newfoundland, messages were sent, and the cable to connect,
it with the American continent, about 70 miles, was at once
commenced. Messages passed between Queen Victoria and’
President Johnson on the 29th and 30th. A curious circum-
stance, which has sometimes been noticed, but never carefully
recorded till now, is that, between 12 and 2 in the day,
and «only at those hours, the Atlantic cable is always at its
worst conductive power. With regard to the portion of the
cable submerged last year, it is found that, exactly in proportion
a8 the barometer rises, the resistance of the current increases,
and vice versd. In plain terms, a low barometer means a good
eable, and a high barometer a bad one.

The history of the Atlantic Telegraph, though full of import,
may here be summed up in a few words, as it is now generally
wel{ known. Four attempts have been made to lay a cable in
the bed of the Atlantic, and four expeditions have contributed
towards the present successful results. The first attempt was
made in 1857, when the cable gave way, owing to a strain being

- mn the paying-out machinery by the sudden dip of the Irish
, which the apparatus was neither strong nor flexible
enough to withstand. In 1858 the Agamemnon and the Niagara,
each having one half the cable on board, met in mid-ocean,
effocted a splice, and, steering in opposite directions, ultimately
laid the cable. It was through these wires that the first con-
gratulaf messages were exchanged between the Queen and
the President, after which numerous messages were passed, until
the transmitting power grew more and more feebls, and at
length, after a fow days, died out altogether. Seven years
elapsed ere another attempt was made, and that was the attempt
of 1865, which failed from causes which had been least guarded
against, because least anticipated. The fourth attempt is the
s?sont, which has succeeded so admirably, and which will
ubtless prove the precursor of many succeeding lines of
electrical eol:nmunicat.ion beetczlw%en ;;he gvo wﬂt:nu-ios. The yo-
cation otically assign runel to the Great Eastern
has beegrggtabliahed. d
« The Mechanics' Magazine states:—*" The new cable differs
from the old one in only two particulars. The conductor, it
will be remembered; is com ' of meven copper wires, six
. yound one, each wire separately embedded in ’s eom-
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pound, and the whole surrounded by layers of percha, 'so °
as to form a core ¢ in. thick. Thilbyeoreis funf:t%mcmd
tén solid iron wires, each covered with five strands of Mani
yarn, the wires being laid spirally round the core. In the old
cable was tarred ; in the new it is left white, to de-
crease weight and facilitate the discovery of foreign substances,
and the iron wires have been galvanised. The manufacture of
this cable, when it was completed, had the total length of 1,660
knots. It weighs 38 cwt. per mile, which is almost double the
weight of the original Atlantic cable. It is, of course, out of
the question to compare the new cable with the one of 1867 ;
but, placed by the side of that of 1865, it will he found stronger,
lighter, and more flexible. These qualities give it an immense
aggregate superiority, and enable it at any point to resist a
strain of eight tons. This year 2,780 miles of cable were
shipped, to complete both lines, the length put on board last
year being 2,300 miles. Should hauling in become necessary,

"1t might be done either from the head or stern of the Great

Eastern. From the stern it could be effocted by the paying-out
machinery, the drums of which had been altered ta.ndpa strength-
ened, and reversing gear had been added; so, in fact, the
machine could be used either in paying out or hauling in. The
machinery for this purpose in the bow of the ship was entirely
new; it double drums, and is calculated to work up to a
strain of sixteen tons, and will not give way under a pressure of
considerably more than thirty tons. It is specially constructed
with & view to grappling for the old cable, and was worked
by a double-cylinder trunk-engine of 40-horse power, nominal,

e dynanometers for the picking-up as well as for the paying-
out machinery were fitted with adjusting weights, and had
larger scales attached, so that more delicate observations were
aminabl? this year than it was possible to take in the previous
summer.”

We have not space for the details of the recovery of the
picking up former cable.

The splicing of the eables is thus detailed. The end of the
cable was brought on board the Great Eastern. From this
time until § minutes to 3 in the afternoon, the'opemtion of
lpliacli.zf went on. Tenderly carrying the shore-end into a little
CoVH hut on deck, where it met the end of the coil brought
from the tank farthest aft, busy fingers were soon at work upon
both. The piotecting manilla twist and galvanised iron wire
were speedily unravelled, until several feet of cable were bare
to the gutta-percha skin, and of the size and appearance of &
bit of piping. The gutta-percha itself was next removed, and
the fine copper wires which, twisted together, forming the cable’s

. care, were unwound, Difforent lengths of these were strongly
twined

from each cable’s end, so that no two joints
should be in one place. A light thread-like wire was
round each junction, and the whole carefully soldered so as to
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ong solid wire. Then came thin layers of gutta-perchi.
wearf-skin, ‘each layer receiving a coat of the .glutinous i
material called *Chatterton’s Com; . The gal~
- vanised outer wires and the menilla twist were next plaited:
- over it, and communication was at once established between the.
, *Gyeat Edsters and the receiving-house at Foilhummerhum-bay.
At twenty minutes before 11 those watching the galyanometer
saw its stationary light move rapidly across the scale, and the:
following message was immediately afterwards read :— Got the
shore end; going to make the splice. Everything is right.”"
Then the flickering speck of light stood stern and motionless,
and all in the hut knew that the real work of splicing had com--
menced. The next few hours were spent in anxiously waiting
for another message through. ¢ Splice all O. K. ; we are going
off” at last gladdened the eyes of those watching the galvano-.
meter; and after * God speed you” had been sent in reply, the -
recently spliced cable was cut adrift from the Great Eastern, and,
steaming slowly out by her screw, and subsequently with one
paddle-wheel, she sped on her way to America. The messages
sent and received after the splice was made went through the
entire length of the cable ; the ends from the three tanks being
Jjoined together, so that every message tests the whole 2,370
miles.
The successful laying of the new cable and the recovery and
completion of that of 1885 are subjects of congratulation on both
sides of the Atlantic, while the happy results of their indefa~
tigable and persevering efforts form a just reward of those who
have for so long a time devoted their best energies to this great
and arduous undertaking. At every smfe of the proceedings,
persons suggested difficulties which would impede or destroy the
practical advantages of the telegraph. Thus, when the cables
weore at last safely deposited in the calm, cool depths of the
Atlantic, suggestions of speedy decay from corrosion and the
intensity of the currents used were freely put forward, and gave
rise to doubts, which, happily, appear to be entirely unfounded,
So far from the 1866 cable having suffered deterioration in
respect of “conductivity” :{ its year’s submersion, Mr. Latimer
Clark t.elegmphed from Valentia that the tests had been com-
pleted, and the cable of 1865 had been found to be even better-
‘han its successor.

Some readers will remember that, during the laying of the
Atlantic cable in 1865, a number of suggestions and s
tions were offered as to the cause of failure. One of the most
slausible was & magnetic storm ; and this is now sup by an
American telegraphist, who, having made observations on’ the
affect of the aurora on 100 miles of wire, is led to the conclusion-
hat, on some occasions, the “auroral energy” is equal to mare
than thirty-two million horse-power for each cubic mile of space, .
n communicating his observations to the Américan Journal of
Toianoss and Arts, he remarks :—* When we remember that, the



" ELECTRICAL SCIENCE, 158

- offscts of this aurora, or magnetic storm, were felt in England, as
noticed by Mr. Airy, and probably upon the Atlantic cable then
i id, we can, in some degree, realise what mighty energies

may be at play around us, and yet their effects be 4s harmless as

the silvery moonbeams.”

M. Babinet, who, in 1864, foretold the failure of the expe-
dition of the Grea? Eastern, announced the successful laying of
the Atlantic electric cable, but expressed his fears that the slow
but sure action of the salt water would decompose the iron wire
enveloping the cable.

In fifty-five days, from the 28th of July to the 21st of Sep-

, the cable earned 46,048¢., which would make an average,

i ing Sundays, and stoppages of land lines, of 837/ a day;
.and if they excluded the exceptional days, when the cable could
not work at all, the average would be 960.. a day, The largest
sum taken in one day had been 2,008/. ; and the two most profit-
able messages the company had transmitted had been the King
of Prussia’s speech, and an account of the fight between Mace
and Goss.

The longest message transmitted through the Atlantic Tele-
graph was a despatch from the United States Government at
Washington to the American Minister at Paris. It consisted of
more than 4,000 words, occupied ten hours in transmission, and
was sent at the average rate of seven words per minute. The cost
of the message was over 2,000/. The message, if printed, would
occupy about three columns of a daily paper.—Railway News.

From the improvement which these comparative cables show,
both in the increased strength of the rope, its increased con-
ductivity by the enlarged copper wire, and, above all, by its
increased and more carefully guarded insulation, anyone will be
able to see at a glance what strides have been made towards
ultimate perfection. But it is chiefly in what cannot be seen, in
the instruments for detecting faults and for working through
them when they are detected, that the main progress has been
made. In commemoration of the event her Mujesty was pleased
to confer the honour of a baronetcy in two cases, and of knight-
hood in the four others :—

1. Sir Daniel Gooch, Bart., M.P., the first engineer who has
received & baronetcy. .

2. Sir Curtis Miranda Lampson, Bart., deputy-chairman of the
original Telegraph Company.

8. 8ir Richang Atwood Glass, Knt., who designed and made
the cables of 1865 and 1866, .

4. Professor Sir William Thomson, Knt., the famed electrician.

'5. Bir SBamuel Canning, C.E., Knt., engineer-in-chief of the
Telegraph Construction and Maintenance Company.
8. Captain Sir James Anderson, Knt,, commander of the Great
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. _THS NOETH ATLANTIC TELEGRAPH.

M=, N. J. Hotums has read to the British Association s

per * On the North Atlantic Telegraph.” After some intro-

uctory remarks, Mr. Holmes said :—It is well known that long,
un n.lines of submarine cables are placed at a very great dis-
advan in their transmitting power, as compared with land
wires ; the retardation (or slowness of transmission of the cur-
rents) that takes place from the law of induction forms one very
serious cause of interference. The constant flow of induced
earth-currents through the wire, variable both in their intensity
and direction, in likewise another disadvantage to the employment
of long, unbroken lengths of submarine cables, and, howeger
much mechanical ingenuity may overcome the retardation offered
to the passage of tho transmitting currents on the one hand, or
the interference of the variable earth-currents on the other hand,
it must be remembered that the same amount of ingenuity can
with greater advantage be applied to shorter lengths of line not
in themselves subjocted in such a marked degree to the disturbing
influences just mentioned. In every telegraph line tho speed of
transmission ir at all times a most important element of success ;
and upon a long, unbroken line, where the whole capital is, as
it were, ubsorbed and dormant during the transmission of any
current, or succession of currents, this is of vital importance.
Upon the speed depends the tariffto be charged ; upon the tariff,
the earnings ; and upon the earnings, tho dividend.

The magnitude and serious nature of the transmitting diffi-
culties exiating in all long unbroken sea-lines has led to the con-
templated construction of what is known as the Rursian-American
Line—a land line of telegraph intended to reach New York from
8t. Poteraburg by wires through Siberia, and on to San Francisco,
with a short nea section across Behring'’s Straits, a total distance
of about 12,000 miles. This Russian-American line is already
far advanced towards completion. - By far the most important
lineof telegraphjc communication between England and America is
that to be immediately carried into effect, vié Scotland, the Faroe

* Isles, Iceland, Greenland, and the coast of Labrador, and known
as the North Atlantic Telegraph. A glance at the map in the
direction pointed out will ut once show that convenient natural
landing-stations exist, breaking up the cable into four short
lengths, or sections, instead of the employment, by necessity, of
one continuous length, as hetween Ire]llnnd and Newfoun d.
Not only will this subdivision of the cable reduce mechanical
risks in submerging, but, what is of more importance, the retarda-
tion offered to the passage of the current through the several
short sections is almost as nothing when compared with that of
the unbroken length of 2,000 miles. Speed of transmission is
obtained, and by that means a reduced tariff for public transmis-
sions over the wire. Indeed, such will be the advantages gained
in this respact, that the present rate by the Anglo-American line
of 20s. per word will be charged, on the new route, at 2s. éd., or
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even a less sum. The average depth of the ocean between Seot-
‘1and and the Faroe Isles is only 160" fathoms, the %depth
683 fathoms. Between the Faroes and Iceland 250 fa , with
about the same maximum depth between Iceland and Julianshaab,
the intended landing-place of the cable in Greenland, the greatest
mh is 1,650 fathoms; and between Greenland and Labrador

er over 2,000 fathoms. These lengths of cable and depths of
ocean are both not only managcalile hut practicable, and no diffi-
culties in the working exist that are not already known by refer-
enoe to the practical working of existing cables under the cendi-
tions of similar lengths and depths. As regards the presence of
ice, it is'only at certain seasons of the year that the south-west
coast of Greenlund is closed. At other times this ice breaks up,
and the coast is accessible to the Danish and other trading veusels

uenting the port and harbour of Julianshaab, the proposed
station and landing-place of the cables, and at such times the
cables will be laid.

PICKING UP SUBMARINE CABLFS.

Mz, FLeeMING JENKIN has explained to the British Association
the apparatus of which he is the inventor, called “ A new arrange-
ment for Picking up,” but in reality for Winding in, * Submarine
Cables,” as soon as the end has been grappled for and caught.
The great danger and difficulty of the process hitherto had
arisen from the unequal strain put upon the cable by the rising
and falling of the vessel, which had the effoct, especially in
rough weather, of a series of jerks upon the cable. The arrange-
ment which he has made admitted of the cable being pulled in
and paid out without stopping or altering the speed of the wind-
ing-wheel. The line may actually be in process of hauling in
when the vessel dips, and rest stationary or be paid out again
a8 she rises, and yet no alteration of the machinery would be
necessary. If a spell of fine weather presents itself, by a mere
addition of weight the winding-in speed can be materially
accelerated. What he has aimed at is, to produce an arrange-,
ment which should play the line just as it is necessary to play
a fish that you wish to secure. In this aim experiments con-
ducted in presence of the Section showed that he had entirely
succeeded.

AUTOMATIC TELEGRAPHY.

Mg. A. Barx has read to the Society of Arts a paper on Auto-
matic Telegraphy, in which he gives some information about
recent improvements in portions of his printing telegraph. By
his oxmln the message 18 not sent along the wire by the hands
of officials ; but the letters, in the form of dots and dashes, are
punched in a long ribbon of paper, where they appear &s a
straight line of long and short perforations. This paper ie next

-placed on & metallic drum, and has a brass spring pressing upon
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_ifn.” Whien'the drum is made to revolve, the braes spring some:
. times touchgs the metallic drum through the tions, and
.every time it does so the act of contact sends a longer or shorter.
pulsation of electricity throngh the telegraph line to the distant
. stations, The message, as before, is received on ehemiml'lx:
‘prepared paper, which is decomposed by the passage of the
current, whereby the message is written in dark marks. .

HOOPER'S CABLES,

Mz, Hoorrr hasread to the British Association a paper “ On
the Electrical and Mechanical Properties of Hooper's India-
rubber Insulated Wire for Submarine Cables.” The author
‘described the method by which he secures the durdbility of his
rubber. Its high degree of insulation was pointed out, and its
durability under very trying conditions, over long periods of
time, confirmed by experiments conducted by Sir Charles Bright,
Capt. Mallock, and others. It was stated that Mr. Latimer
Clazk had found it unnecessary to ship Mr. Hooper’s cables in
water-tanks; and the Ceylon cable, then on its way out, is
coiled dry. The inductive capacity of Mr. Hooper's wire remains
practically the same at all temperatures, while that of gutta-
percha increases considerably at 100° Fahr. Diagrams, repre-.
senting the effects of pressure and immersion, were shown, from
which it was seen that pressure improves the insulation of his
wire in the same way as is observed with gutta-percha. The
result of carefully-conducted experiments, extending over three
years, proves that the absorption of water is so small that the
most refined electrical tests failed to discover it.

DEEP-SEA TELEGRAPHY.

A rarre has been read at the Inventors’ Inmstitute, by Mr.
Kaulbach, on a special plan for the establishment of Ocean Lines
of Telegraph. This fp consists in the formation of a
nent way or bridge, formed of a series of vessels floated 10 to
15 fathoms beneath the surface of the ocean at moorings, for
the support and carrying through of the wires. The vessels can,
within a few minutes, be brought to the surface, together with
their respective burdens, when required, without any effort or
machinery. By means of a simple appliance, messages may be
sent from mid-ocean through any one of the buoys along the
wires, by ships privileged to use them, and wishing to communi-
cate with either of the continents or islands wherewith the per-
manent-way may be connected, or with each other. The actual
cost of permanent-way communication between Cape Race and
Cape Clear has been estimated at about 400,0007,

ONB WIRE TYPO-TELEGRAPH. o -
A rate of experimental instruments, embodying improvements,
have been completed, for Mr. J. H. Simpeon, patentee, by
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thewell-known instrument-makers, Messrs. Elliot Brothers, The
two instruments, says Engineering, are similar, and either of
them may be used for reeeivini&or transmitting a message ; the
oaly varia etaion rlelqmred be;ngtil,t t the sending ;u];sh-ument. should |
be supplied with type, and the receiving one wi 3
E‘hoypglwh consis{Pe prmcx y of a wooden wm ﬁpe::
diameter, having disposed heliacally round its circumference
ighteen styles, which are each pressed outwards by a spring.
e wheel 1s placed so as to revolve at a short distance from a
desk, the face of which is curved to suit the circumference of the
wheel, this desk carrying either the type or the prepared paper,
as required. As the wheel revolves, the stylos successively tra-
verse the type or paper placed upon this desk in a series of
parallel lines; and the desk being of less length than the in-
terval between the following styles, one only is passing over it
at one time. Either the styles of the two instruments are con-
nected to a single line wire and the desks to ‘ earth,” or wice
versé; and the usual battery connections being also made, it
follows that, as each style of the sending instrument passes over
the type, it will transmit a series of curronts through the line
wire to the receiving instrument, and cause the style of that
instrument, in passing over the prepared paper, to record a
peries of marks corresponding to the type. e synchronous
motion of the two wheels will be ensured by the employment of
a governor—we believe a modification of that patented by Pro-
fessor Thomson and Mr. Fleeming Jenkin—and they will be
driven by falling weights. Perfect moans of adjustment are
supplied for instantaneously correcting any variation in the
speed of the two instruments. The advantages of this system
appear to be principally these: that the instruments can be kept
at work incessantly, there Leing no occasion to stop them even
for the insertion of a fresh message; that either clear Roman
characters or a cypher can be employed at pleasuro; and that,
from the way in which the messages are developed by the passage
of successive styles, it would be impossible to obtain information
by *tapping” the line.

THE TELEGRAPH IN DIFFERENT COUNTRIES.

Arta meeting of the members of the Liverpool Historie Society
& paper has been read by Mr. E. B. Bright, C.E., on this subject ;
in the course of which he stated that in the world there were
86,600 miles of telegraph line, carrying very nearly 250,000
miles of wire. In England there were 16,148 miles of line, and
78,810 miles of telegraph wires ; so that, as to the length of line,
En&land returned between one-fifth and one-sixth of the whole
of the telegraphs of the world ; and, as to the legh of wires, it
was betwedh one-third and one-fourth. The English rate of
charge, after that of France and Switzerland, was the lowest in
the world. In America the rates were exceptionally high, and
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¢ ently the signal company there redlised exceptionally.
Wﬁy A great part of the telegraph abroad wup?vor .
for political purposes, and was kept in the hands of the Govern-
- ment for that reason, and it was not worked on a commercial
“basis at all. In France there was formerly a loss of 130,000
to 140,000/, & year on the working of the telegraph, and last
year there was & loss of 40,000/ In India the returns
showed a loss of 70,000l on the year in the working of the
telograph, and that notwithstanding that the rate for transmit-
ing messages in India was higher than it was in England,” It
E:f'been asserted: that the rate system for the transmission of
telegrams might be made to assimilate to the postal system ; bu
it must be borne in mind that letters from one town to another
could be conveyed in the same train, whereas, if even one firm
had to transmit twenty messages, those messages would have to.
be transmitted separately, and taken separately to the persons to
whom they were addressed.

THE RUSSO-AMERICAN TELEGRAPH.

Tre Russian papers publish a detailed account of the
ceedings of the Russian engineer-in-chief, M. Abaza, and tg:;
American engineers, Captain Meyhood, Lieutenant Busch, and .
Lieutenant Kennan, who were instructed to survey the line of
country throu’ﬁ: which the Russo-American Telegraph is to be
constructed. The party started from Petropaulovek on August 8,
1865, and succoeded aftor many difficulties in tracing the exact
course of the future telegrapl. At last, says a letter in the.
Poste du Nord, “the surveys have been completed from Anadyrsk
to the Amour, a distance of 6,000 versts, and the direction of"
the line has been determined. This immense task has been
executed by the chief of the expedition and three engineers, in
the course of & dreadful winter, during which they have had to
contend against incredible difficulties, traversing day by day vast
deserts, sometimes mounted on reindeer, sometimes drawn by
dogs, but more frequently travelling on foot with the aid of snow
shoes, and always accompanied by fierce hurricanes and dreadful
frosts. As sotzn "i‘slthe sf;la. gf Ohkhotsk shal:cmfree, veasels
belonging to the Telegraph Company are to arrive at

igiga from America with theP:eZes exlfmteriu.ls for com-
mencing the works immediately. These ships will also bring a
number of Yakoute labourers, who are already hired for the
works, which will be actively pushed on from the Amour to
Beh.rin{: Straits. Already between Ohkhotsk and Anadyrsk the
works have been commenced with the assistance of the inha-
bitants of the country, who are engaged in constructing houses
and trimming trees to serve as telegraph poles.
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Chemiral Srience.

: DYALYSIS.

' CHBMISTRY owes much to the Master of the Mint, especially
for his Dialysis, a method (first published in the Philosophical
Tvansactions) by which liquid substances, however intimately
mingled, can be readily ::ga.mbed one from the other. The in-
strument or apparatus used in the process is known to chemists as
a dialyser. As an example of the result, it may suffice to men-
tion that the juice of the meat can be separated from a quantity
of brine, leaving the solution of salt behind. Mr. Graham now
carries his dialysis a step further, and shows that he can separate
the oxygen from the at.mosghere. Tho process is remarkable for
its simplicity. An India-rubber bag, filled with air, and connected
with a system of glass-tubes, is gradually exhausted of its con-
tents, and the vacuum being maintained by the flow of mercury
down one of the tubes, a passage of oxygen through the substance
of the bag takes place, and this oxygen is carried down, entangled,
80 to speak, With the mercury, to a point where it can be collected
in test-tubes, and its presence demonstrated in the nsual way. The
quantity of oxygen which thus passes through is stated as 40 per
cent. It is the opinion of the Athenewm that, to those able to
appreciate it, this is a most promising experiment, not only in

rospect of laboratory research, but also of commercial en ise.
Ef, as the report states, the process is remarkable for its simplicity,
the benefit must be great.

Among the papers read at the closing meeting of the Royal
Bociety’s session there was one which is likely to engage the at-
tention of chemists and metallurgists, for it carries on, and with
striking results, the researches arising out of Mr. Graham’s im-
s:):ltant. discovery of Dialysis. Treating of the absorption and

inlytic separation of gases by colloid sopta, the first part of the
paper gives the results obtained by a septum of caoutchoue, and
the second part those of different metallic septa at a red heat. It
has long been known thaijga.lladium and some other metals, when
heated, absorb gases. . Graham now finds that palladium
will take up several hundred times its bulk of hydrogen, and that

" iron at a low red heat absorbs & considerable quantity of carbonic
oxide; and that, contrary to long-standing belief, this gas does
not act on the surface of the metal only, but permeates its entire
substance, This fact is particularly interesting to metallurgists.
Having taken up the the iron will retain it for any length of
time, and in this condition is best adapted for conversion into.
steel, as by the permeation of the carbonic oxide the subsequent
process of carbonisation is la}ely facilitated. Hence arises the '
suggestion that the process of acieration would be best accom-
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plished by changes of temperature; a low red heat to fill the iron
‘with carbonic oxide, after which it may be put away, if required,
to await the final process at a high temperature of conversion into
steel. Concerning another form of iron, Mr. Graham remarks
_that wrought iron, in the course of its tion, * may be
posed to occlude six or eight times its volume of carbonic oxi
which is carried about ever after. How the qualities of iron,”

o asks, “are affocted by the presence of such a substance, no
way metallic in its characters, locked up in so strange a way, but
capable of reappearing at any time with the elastic tension of &
gas, is a subject which metallurgists may find worthy of investi-
gation.” It would not be easy to overrate the importance of the
paper of which we have given here so brief a sketch, for it is re-
markably suggestive and original throughout. When published in
the Philosophical Transactions, with all the details, it will secure
the attention it deserves. If Mr. Graham had never written more
than this paper, it would suffice to place him in the foremost rank
of the chemists of Europe; and it may be that metallurgists will
now be ready to claim him as one of themselves, for what he says
about iron and other metals.—Atheneum.

CAPILLARY AFFINITIES.

M. E. Cuevrrur has communicated to the Academy of Paris
Sciences the results of his researches on the phenomena of Ca-
pillary Affinities, a great number of which are produced byforces
to which philosophers, in his opinion, have not given sufficient at-
tention. He refers, for example, to the colouration of stuffs plunged
into dyes ; to the absorption of gases by porous bodies, such as
charcoal, meerschaum, &e. ; and to the formation of steel by the
union of carbon with iron. He gives in tables the results of ex-
periments made with white lead, china clay, and the white clay
of Gentilly, showing thoir absorption of linseed-oil and water un-
der various circumstances. He asserts that, independently of the
ordinary capillary attraction, there exists in these bodies an elec-
tive capillary affinity, the applications of which are very mimerous
and varied. He terminates his memoir with an explanation of
the process of petrifaction of organised bodies, due to the salts

and gases penetrating their tissues,

STANDARDS OF MEASURE.

' Tus subject of the best material for the “ Mural Standards ef
Measures of Length,” groposed to be erected in someof our prin-
cipal towns and cities by the Committee appointed by the British
Association, has been brought under discussion by a paper by Mr. .
J. Yates, to the Chemicpl Society. Metals, on account of their
expanaibility, and as being more or less subject to corrosion, were
not regarded with so much favour as porcelain, some out-door
thermometer plates of which, manufactured by Mr. Casella, wore

-shown to the meeting by Dr. Frankland. Mr. Mackie explained
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L3 vuiingenious plan for extreme accuracy, mentioned to him by
Mr. R. Sabine, of having an interspace of an exact métre between
two -points, one fixed to the wulfafﬁe other werking in a slot
against the end of a metal bar, which should, by expanding at

- twice the rate of the wall, keep the moveable point always at an
exact métre from the other, whatever the temperature of the air.
As the wall would expand about pk5, and copper about gz, be-
tween freezing point and boiling point, a bar of that metal a métre
in length would, by a slight adjustment, answer all requirements.
Mr. Warren De L. Rue, Dr. Matthiessen, Mr. Siemens, Dr.
Miiller, Mr. Becker, the President, Mr. Casella, Professor Leone
Levi, and others, made many excellent remarhs and suggestions,
the general expression being that it would be better to call the
proposed public standards * comparative measures of length,” as
they were not likely to possess those minutely accurate conditions
which justify the use of the term “ standard.’

CHEMICAL ACTION.
ProrEssor G. C. Foster has delivered tothe Chemical Society
a lecture, “On the Thermal Phenomena of Chemical Action,”
which embraced a eritical notice of the researches in this branch
of physics, extending over a period of nearly a century. The
Calorimeters of Lavoisicr, Favre, of Silbermann, Raoult and
others, were described, and the general laws enunciated by their
use fully stated. Certain anomalies observed in the amount of
heat given out during the combustion of bisulphide of earbon,
turpentine and its isomeriec hydrocarbons, &c., were pointed out,
us well as gome interesting thermal considerations regarding the
elements, phosphorus, sulphur, and carbon, in their several allo-
tropic conditions.

PROFESSOR TYNDALL ON HEAT.

Ar the Royal Institution, Professor Tyndall has delivered a
course of lectures on “ Hoat,” to large audiences. He states
that as heat is simply the vibration of the ultimate particles of
all bodies, the less that vibration the greater the sensation of
cold. Ice contains much heat, and will liquify and boil solid
carbonic acid. There is no evidence that any substance on this
earth has ever been deprived of all its heat; but the point at
which that result is obtained is believed to be 273 degrees below
the zero of the Centigrade scale. The Professor charged the
lecture-room largely with moisture, and in the course of his
experiments formeg clouds, snow, ice, and hoar frost. By arti-
ficial means, he imitated the geysers of Iceland, a great flood of
hot water and steam shooting up through a hole in the middle of
o large iron basin. Finally he reproduced, on a small scale, the
Strokr, an irritable boiling spring, which exerts its powers when-
ever lumps of dirt or large stones are dropped into its mouth.
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HIGH TEMFPERATURES.

Soum very remarkable results have beem obtained by M.
Schlesing, in the production of exceedingly High Temperatures
by the combustion of gas with air. By regulating the quantity
oiz hydrogen and air brought together at the time of combustion,
a considerable range of temperature can be obtained ; the highest
named in & communication recently made to the Puris Academy
of Sciences, by Sainte-Claire Deville, being 2736° Cent. By
taking hydrogen obtained Ly the decomposition of water, and
causing it to pass over incandescent charcoal, before it arrives at
the place of combustion, where it is charged with the requisite
quantity of air, a tomperature of 2870° Cent. was obtained. It
is“proposed to apply the heat thus readily obtained, not only to the
operations of the laboratory, but to extend it to the foundry and

e workshop.

THERMO-CHEMISTRY,

M. Berroeror has commenced the publication of his important
researches on Thermo-Chemistry, in the Aunalcs de Chimie, in
which he proposed to himself to examine into the calorific phe-
nomena which preside at the formation and decomposition of
organic substances; in other terms, what is the extont of the
power of the active forces engaged in their synthesis? The first
two memoirs now published contain the general principles rela-
tive to the heat disenzaged in chemical action; also, the deter-
mination of the quantitics of heat discngaged or absorbed in the
formation of the principal organic comnpounds, and more gonerally
in the reaction of the hydrocarbon bodies. In succeeding me-
moirs he will apply the results to animal heat, and will give an
account, of his researches relative to the influence of heat (5. e.
elevation of temperature) on organie compounds ; concluding with
a comparative study of the endothermic and exothermic reactions
(4. e. those reactions which are produced with absorption of heat
and those which take place with disengagement of heat).

SURFUSION.

M. PASTRUR, in the name of M. Gernez, has reported a new
physical phenomenon termed Surfusion. Sulphate of soda, sul-
phur, phosphorus, acetic acid, and many other bodies, remain in
the lignid state at a temperature notably inferior to their natural
point of passion. Theee Lodies crystallise instantly when a solid
fragment of the same substance ig let fall into their liquid mass.
M. Gernez has affirmed that the shock produces a similar pheno-
menon in a mass kept liquid with this particularity.—Ilusirated

-London News.

’ ORGANIC CHEMISTRY.
In the Bulletin of the Chrmical Socicty of Paris we have several
papers testifying to the rapid progress of Organic Chemistry,
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based on the profound study of the methods in which natural
compounds are formed. Among these may be remarked the
notices on %hosphoric, borie, and other cthers, by MM. Carius,
Schiff, and Heintz. M. Kékulé has published 4 memoir, in which
he further develops his theory as to the formation of aromatic
mutters, especially relating to the products formed by the substi-
tution of benzoin, and their erysial ine structure. In a note on
the functions of leaves, M. Corenwindor states that they fix much
more carbon during the day than they lose during the night;
and that adult leaves, completely developed, never give off car-
honic acid in the open air; but if they are kept in an apartment
far from windows, or in a very ghady place, they direngage more
or less during the day, according to the nature of the plant and
the feebleness of the light. MM, Faivre and Dupré give analyses
of the gases which they obtained from the mulberry and the vine,
by injecting with mercury portjons of the rvots and branches,
Branches of the mulberry, with no signs of vegetation, at the end
of March, gave oxygen, 31 and 208 per cent.; May 15 (active
vegetation), carbunic acid. 8-3; oxygen, 13-33; June 16 (very
active vegetation), carbonic acid, 15°7; oxygen, 2:5, As vegeta-
tion slackened, the proportien of carbonic acid dimipished and
that of oxygen increased.—.Zbid.

THE ALBUMEN OF THR EGG,

IN describing sowe rescarches on the chemiend constituents of
albumenoid substances, Dr. A, Commaille refers to White of Egg,
and points out that raw Albumen diffors chemically as well as
physically from coagulated. It has a different solubility in
dilute acids, and it is certain that heat causes tho climination of
a small quantity of a poculiar substance, which is only im-
prisoned in the coagulated mass. This fact was pointed out by
Bostock in 1808. A culinary experiment shows that cooking
effects a dissociation of the principles of white of egg, or some
peculiar change in the albumen,  Silver is not affected in & raw
egg, but everybody knows it is blackened in a boild one.  The
author put a recently struck coin in white of vgg, and then heated
it to coagulation in & water bath. The coin came out not only
blackened, but corroded in places. Nothing like this was ob-
served with the raw egg, or with the yolk raw or caoked. M.
Wourtz has pointed out that sulphuretted hydrogen is evolved
during the coagulation of albumen, but the author is not certain
that this gas alone gives the peeuliar odour to hard egus. He
rather believes that there is a volatile substance which contains
all the sulphur hitherto supposed to be & constituent of the
albumen itself. —Mechanics' Magazine, )

_ IDENTITY OF VEGETABLB AND ANIMAL SUBSTANCES.
Dz. Bence Joxes, in his address as President of the Chemical
Section of the British Associstion, noticed the chemichl dis-
ng3
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coveries and observations of the past year, and dwelt upon the
analysis which shows that vegetable substances are composed of
the same elements as animal substances, whereas it was formerly
believed that nitrogenous compounds belong exclusively to the
animal kinfdom, und that vegetables are formed of carbonaceous
matters only.

THE BRAIN.

M. LsereicH has published his researches on the chemical

composition of the Brain. He has obtained from it a new sub-

stance, which he names “ protagon,” from which he has procured

a new base, termed “ neurine.” Details of their properties and

I;Mtions will be found in the Bulletin of the Chemical Society of
aris.

ANIMAL QUINOIDINE.

Ar the Conversazione of the Royal Society, Dr. Bence Jones,
aided by the electric light, has shown the fluorescent substance,
Animal Quinoidine, on which he has lectured at the Royal Insti-
tution, and treated of in a paper read before the Royal Society.
The specimens, some of which had been obtained from the living
human subject, exhibited the greenish fluorescent light seen in
a volution of vegetable quinine; and Dr. Bence Jones, to whom
the discovery of this remarkable substance is due, states that it
exists in every part of the bodiex of man and animals. Itis
another example of the progress made by physiological chemistry
in demonstrating that substances once supposed to be exclusively
vegetable are also animal products. Chemists now know that
starch, sugar, woody fibre, colouring matter, such as indigo, and
albuminous substances, are common to the three kingdoms of
Nature—animal, vegetable, and mineral. Of course the processes
are different, for while the vegetable builds up synthetically acids,
neutral hydrocarbons, fats, alkaloids, and albuminous substances
from carbonic acid, ammonia, and water, the animal forms ana-
lytically alkaloids, fats, neutral hydrocarbons, acids, water,
ammonia, and carbonic acid from albumen. Assuming that
medical science will continue to progress, the result of this new
discovery will be the discovery of other substunces—medicines
which will exert a controlling power over the changes of the
bodily textures in fevers and inflammation, and remove the pro-
ducts of insufficient chemical action which at present occasion
cataract and gout. Dr. Bence Jones's discovery is another proof,
if one were needed, of the value of the spectroscope in chemical
rosearch, particularly in the detection of very minute quantities.
— Athenaum.

APPLICATION OF THE ANILINE DYES TO PAINTING.
Iris found that all resins have acid properties—caoutchouc-
and the Aniline Dye-stuffs—dissolve in the solution of aniline.
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Shellac is thoroughly eoluble in it, and the resulting solution
may be coloured with the concentrated solution of an aniline
dye-stuff, the result being an excellent material for ucing
transparent paintings on glass, porcelain, &c., to which it very
firmly adheres. The aniline dye-stuff may be dissolved directly
in the aniline solution of shellac, with the aid of heat; -but not
fuchsine, since this, when heated with shellac, is changed to bluc:
hence, when this substance is to be dissolved, a solution of it in
aniline, prepared without heat, is to be mixed with the aniline
solution of shelluc. These shellac solutions of the dyes may be
mixed with oil paint not containing lead, and thus a brilliancy
of tone may be imparted to the various colours in oil which they
do not themselves possess.—Scientific Review.

GREEN COLUUR.

Ir green is not a mixture of blue and yellow, how can we
account for the fumiliar experience of the production of a green
pigment by the mixture of & blue one with a yellow one? Helm-
hotz answered that question in this way :—¢ Light reflected fromn
a painted surface is of a twofold kind: first, that which comes
directly from the surfaces of the little atoms of coloured powder ;
this will, in ordinary daylight, be white, and small in amount.
Secondly, by that light which penetrates through two or moreatoms
of the pigment, and then is reflected; this is always coloured,
and coloured merely because, in its passage through the atoms,
certain rays have been absorbed. For example, the white light.
which penetrates through an atom of ultramarine in this opera-
tion becomes deprived mainly of the red, orange, and yellow
rays; the green, blue, and violet rays are left comparatively un-
weakened. The particles of chrome yellow, on the other hand,
in the same process absorb the blue and violet rays, reflecting
back the red, orange, and green rays. Hence it will be seen that.
by the joint action of the ultramarine and chrome yellow, all the
rays of the spectrum are absorbed except the green ; hence green
light alone is reflected back to the eye.” Mr. O. M. Rood, the
Professor of Physics in Columbia College, Philadelphia, has
lately devised some ingenious spectroscope experiments which
completely prove the entire accuracy of this theory.— Mechanics’
Magazine.

SUBSTITUTES FOR GUNPOWDER.

Proressor ABEL, the nSﬁncip&l chemist of the War Depart-
ment at Woolwich Arsenal, has given at the Royal Institution
an account of the recent progress in the history of proposed Sub-
stitutes for Gunpowder. He began with remarks on the fact that
this ancient mixture is still almost the sole destructive and pro-
pelling agent employed for war and civil purposes, its modifica-
tions being merely matters of detail. After rapidly exhibiting
the properties of its constituents, and the various kinds of guu-
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powder now in use, he next procseded to discnss the composition
and action of some new explosive mixtures. In some cases the
nitrate of soda or barytes has been substituted for the saltpetre,
making good blusting powder. Chlorate of potash, a powerful
,oxydising agent, has been also used in some explosive mixtures
in place of saltpetre. This powder has much greater power than
gunpowder, but it is far more dangerous to manufacture and use.
It might be economically employed for shells and military mines,
but could not be sufficiently regulated for fire-arms. e Pro-
fessor pointed out the fallucy of inventors of new powders, who
refer to the udvancagea of keeping the ingredients apart till the
mixture is to be used ; since no uniform action can be obtained
unless these ingredients are thoroughly incorporated. In regard
to the scheme entertained by artillery authorities thirty years
ago, and revived recontly by Mr. Gale, of rendering gunpowder
comparatively safo, when stored or transported, by mixing it
with a non-explosive powder, such as that of glass, which is &
bad conductor of heat, the Professor explained the principles in-
volved, and illustrated them, showing by experiment that the
degree of safety nppeared to have been exaggerated. He then
described_ the nature and properties of the sawdust gunpowder
recently pntented by Captain Schultze, and those of the explosive
liquid nitro-glycerine, of whose unstable and fearfully destructive
character such awful evidence has been recently furnished. In
conclusion, he gave a brief account of the progress of the manu-
facture of gun-cotton during the last two years, more especiall
by Mesars. Prentice. The Government Commissioners are still
pursuing their investigations, and the results obtained are en-
couraging in regard to the military applications of this substance.
The numerous experiments of the lecture included examples of
blasting, and the use of gun-cotton in making fireworks.

Mr. Gale's Gunpowder experiments have been repeated, and a
breech-loading pistol, which he has invented, exhibited and ex-
plained. In this invention the mazimum of rapidity seems cer-
tainly to have bLeen attained; a difficulty, however, arises with
regard to the distribution of weight which the inventor must
overcome, if possible, before he can expect the weapon to be
largely adopted. The principle is extremely simple. A box filled
with cartridges, and in shape resembling one of the toy Pandean
pipes, traverses the stock and lower end of the barrel, much in
the fashion of a moveable bench in the case of a steam planing-
machine. Each tube of the Pandean pipe holds a cartridge, fired
on the Eley principle with a pin, which is exploded by the setion
of the hammer. Each pipe, therefore, is for the time the breech
of the pistol, and the same action that raises the hammer for
the next discharge slips on the empty pipe, and brings its loaded
neighbour next in succession in line with the barrel, through
which the bullet is to obtain its divection. The objection which
at first sight presents itself i, that the longer the box of tubes,
and conseguently the more the number of shots availakle, the
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yfm is the strain of the weight, now to the right and now to

e left of the gistol. Moreover, the loaded barrels being alwa;
to the right and the discharged to the left of the barrel, it would
be a strain which, under any circumstances, would never be
equulised. Mr. Gale, however, avers that this objection m:glbe
'overcome ; and meanwhile, in point of simplicity and rapidity,
the gction probably is without a rival.

NITROLEUM, THE NEW SUBSTITUTE FOR GUNPOWDER.

A BIGHLY-INTERESTING official report has been made by Colonel
Shaffner of a series of expcriments conducted by him at Wash-
ington for demonstrating the use of Nitroleum (which, it should
be explained, is the new and far preferable name by which the
colonel designatos the compound which has hitherto been called
Nitro-glycerine) in the explosion of mines. The results fully
confirm the fact that the explosive qualitios of nitroloum are far
in advance of gunpowder. Two similar cast-iron pioces, weigh-
ing each 300 1b., had a hole 1 in. diameter and 15 in. deep bored
in them, and were charged, one with powdcr and the other with
nitroleam. The powder discharged through the fuse-vent,
8-16 in. diameter, did no injury. The nitroleum tore the iron
to pieces, the force extending downward from the bottom of the
charge, leaving a cone with its apex at the bottom of the drill-
hole. Four musket-barrels were placed in wrought iron cylin~
ders, two filled with gunpowder and two filled one third full
with nitroleum. The musket barrels charged with powder were
exploded by electricity ; they burst open, tearing the iron to
pieces. The explosion of the barrels charged with nitroleum
produced u very differont effoct : they were fluttened, and not so
much broken to pieces ; the force was so sudden and great that
after the barrel had irregularly broken up and down the iron
appeared like rolled plate, even and polished. The experiments
appear to demonstrate that nitroleum can, with ordinary precau-
tions, be handled and employed without greater danger than is
common to gunpowder, and for blasting operations, at least, it
presents undoubted advantages.—Mining Journal.

Captain Grant, R.N., has reported upon the explosivencss
of Nitroleum as follows:—1It is a manufactured substance,
composed of glycerine, nitric and sulphuric acids. It is called
nitro glycerine, glonoin oil, and Nobel's patent blastingoil. Itis
exploded by concussion, and apparently, under ordinary circum-
stances, by nothing else—neither by friction nor fire. Genera:lly
a trifling percuesion is sufficient to explode it. Its explosive
force is about ten times that of gunpowder. It is usually carried
in tin cans, holding each about 25 Ib. weight of the oil. It has
all the appearance of ordinary oil; so that there is nothing in
iteelf, or in the tins used for its carriage, to give notice of its
dangerous nature. The cans are packed each in a wooden case,
for carriage by land or water. The oil is manufactured by the
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patentes, Mr, Nobel, of Hamburg, and by other persons abread,
under his licence. It is at present employed for blasting only.
It is extensively nsed both abroad and in this country.

Recent explosions have drawn attention to the dangerous
character of this production. At the Mersey Dock Board, lately,
& communication was read from the Town Council on the subject,
and it was stated that this oil is forwarded from Germany to
Hamburg, thence to Hull, and thence by railway to Liverpool.
A small quantity is sufficient to shatter a block of iron of 80
tons, and it might have caused the utmost destruction at Liver-
pool. Mr. Forward stated that the trade was so lucrative that
the most fraudulent means were adopted in forwarding these oils.
He personally knew an instance in which seventy cases of gleo-
nine oil had been shipped at London, a sufficient quantity (had
it exploded) to have shaken the metropolis to its centre, and
destroyed an immense amount of property.

M. Kopp has transmitted to the Paris Academy of Sciences
a note on Nitro-glycerine as employed in the quarries near
Saverne. He describes it as a yellowish-brown oil, heavier
than water, in which it is insoluble. It is soluble in aleohol
and ether. At a slightly intense prolonged cold it forms elon-
gated, needle-like crystals. A violent shock is the best mode of
making it detonate. Without this it may be handled with little
danger. When dropped on the ground it is ignited with diffi-
culty by a burning body, and burns only partially. It may be
volatilised without decomposition by a controlled heat; but
detonation is imminent if the ebullition hecome lively. A drop
of nitro-glycerine falling on a moderately hot cast-iron plate
volatilises quietly; and if the plate becomes red the drop
inflames immediately, and burns quietly, like a grain of gun-
powder: but if the plate, without being red, is hot enough for
the nitro-glycerine to enter into ebullition, the drop will decom-
pose with violent detonation. M. Kopp considers that the recent
explosions of this substance are due to its impurity, and asserts
that it may be advantageously employed, without danger, when
due care is taken. By means of charges of 1500 or 2000
grammes of glycerine from forty to eighty cubic métres of a
hard rock may be detached with little injury to the stone.

ArovuT three years ago a new metal, called Indium, was dis-
covered by Richter and Reich, of Freiburg, the name of indium
being given to it from thebeautiful blue colour of the characteristic
line of its spectrum. In appearance this metal resembles platinum,
and it is not tarnished by exposure to the air; but it is softer
than lead, is easily fusible, and is as volatile as zine. Of this -
metal a very complete account has lately been published by Mr,
F. Gillman. It was originally discovered by the aid of the
spectroscope, and it is obtained from the Freiburg zinc by dis-
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solving the zine, t & gmall portion, in hydrochloric acid,
whereby a spongy residuum is obtained containing all the indium
and other foreign metals present, such as lead, iron, arsenic, and
cadmium. The residuum consists chiefly of lead ; and these metals
a::dgot rid of by dissolving the mass in nitric acid, from which the
lead is precipitated by the addition of sulphuric acid, and the cad-
mium and arsenic by means of sulphuretted hydrogen. The solu-
tion is next boiled to get rid of the sulphuretted }Ay ogen, and the
iron is oxydised by chlorate of potash, whenthe addition ofammonia
precipitates & mixture of peroxide of iron and protoxide of indium.
The precipitate is next dissolved in diluted acetic acid, from
which a sulphide of indium is precipitated by sulphuretted
hydrogen. The sulphide is converted into an oxide by dis-
solving in hydrochloric acid, from which the oxide is precipitated
by the addition of an alkaline earth, and the metal is obtained
from the oxide by reducing it by hydrogen of cyanide of potassium.
Its specific gravity, when hammered, is 7:277, and all its salts
impart a blue colour to flame. The proportion of indium present
in the Freiburg zinc is from 0-008 to 0'0448 per cent.—/llustratcd
London News.

HARD IRON.

M. GAvDIN, sSome years ago, tade exccedingly Hard Iron by
combining it with a small quantity of boron. He has now pro-
duced an equally hard material by combining fused cast iron with
phosphate of iron and peroxide of manganese. The mixture can-
not be forged, Lut is easily cast, and can thus be applied to the
manufacture of machines. He states that astill harder material,
fit for making cutting-tools, is produced by the addition of
tungsten.—Jbid.

COPPER RESEARCHES.

M. W. Brasius, in continuation of the researches of M. Wicke,
relative to the Copper contained in the soil and in plants, has
been led to seek for this metal in the organisms of men and
animals. Sarzeau, Vauquelin, Chevreul, and other chemists have
already recognised its presence in the blood and muscles; and
aevem{ when searching for it in the spleen and liver, obtained only
negative results, because they operated with very small quantities,
M. Blasius, by very minute analysis, has confirmed the results
already obtained, and has furnished new proofs of the presence
of copper in every part of the organism; and he has refuted the
opinion of Wackenroder, that it is only in the animals living in
the proximity of man that copper is met with. He has also
determined its presence in the white and yellow of the egg. A
table, giving the results of his analysis, laig before the Society of
Sciences at Gittingen, is given in L'Institut, No. 1706.
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- MANUFACTURE OF STEEL. .

M. Boussrxeauvrr has given to the Paris Academy of Sciences
some details of the experiments of Captain Caron, so eminent
for his researches relating to the Manufacture of Steel; which
were instituted with the view of determining the cause of the
occurrence of bubbles in stecl when cast and cooled in certain
crucibles, which bubbles are not found in pure cast iron. M.
Caron thinks that the difference is due to the substance of which
the crucible is made. When earth is employed for this purpose,
the iron under the influence of heat may be oxydised, and thus
form, with the silex of the crucible, silicates of iron, which dis-
engage no gas. In steel, on the contrary, the carbon may reduce
the first atom of oxide formed, and thereby disengage a gaseous
oxide of carbon, which produces the bubbles, M. Caron avoids
this inconvenience by making the crucibles of magmesia. M.
Regnault asserted at the meeting that the application cf magnesia
was due to Thilorier.—llustrated London News.

HOW TO MAKE GOLD.

M. Franrtz, a metallurgist, and M. Henri Faure, editor of
the France Médicale, have announced to the learned world that
they have discovered a method for transmuting silver, copper, and
mereury, into Gold, all these, they say, being “only one and the
rame metal in d fferent dynamic states.” This idea is quite in
aceordance with that of the old alchemical writers on the subject ;
and the possibility of transmuting metals has been admitted by
Sir H. Davy, Dr. Faraday, and other eminent modern chemists.
‘Whether, in this case, it has really becn done, however, we can-
not testify.

PLATINUM AND PALLADIUM.

Mgz. Tromas GranaMm has found by recent experiment, that, in
the form of sponge, Platinum absorbed 1'48 times its volume of
hydrogen, and Palladium 90 volumes. The formcr of these metals,
in the peculiar condition of Platinum black, is already known to
take up several hundred volumes of the same gas. The assumed
liquefaction of hydrogen in such circumstances appears to be the
primary condition of its oxydation ut a low temperature. A re-
pellent property possessed by gaseous molecules appeurs to resist
chemical combination, as well as to establish a limit to their
power to enter the minuter pores of solid bodies.

NEW MINRRALS.

ApAMTNE, 8 new mineral, principally composed of arsenic and
otide of zine, discovered in combination with native silver, at
Chanareillo, in Chili, is described by MM. Friedel and Des
Cloizeaux in the Bulletin of the Chemical Society of Paris. 1t has
received its name in honour of M. Adam, to whose liberality
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mineralogists are much indebted, by his havingdplaced at their
disposal a collection of specimens, accumulated during many

8.
ye"Profem)r Knop, of Leipzig, has discovered, while searching for
specimens of u'ﬁstallised eryolite, a new mineral, to which, from
its appearance, he has given the name of Pachnolite—w»dxwn, frost.
It occurs in two varictios: the one in right-angled parallelopipe-
dons, with three unequal cleavages; the other in rows of small
crystals, grouped in the form of & comb, within hollows of the
original eryolite.—Atheneum.

ASBESTOS.

A CORRESPONDRNT of an Australian paper, the Orange Guardian,
writes a8 follows :—* Some twenty-two years ago I recognised
the Asbestos, or Amianthus Rock, in this district, and since then
I huve from time to time cxposed portions of the stonc to atmo-
spheric influence ; and the result has always been a perfect change
of the stone into asbestos, or into a substance closely resembling
the finest staple of wool, only something stronger, and, if possible,
whiter in appearance. I have sometimes obtained it six inches
in length, have combed it out, and found it as soft and pliant as
any silk. This substance, a8 no doubt you arc aware, 18 incon-
sumable by fire. The stone may be brought into the state of
asbestos in a very short time. I have been employed sinking a
well of late, and some days I got as much of this mineral as would
make a suit of clothes. I can show the stone here in all its
stages, from stone itselfto the nsbestos state. Should asbestos ever
come into general use, it will, in some measure no doubt, from its
incombustible nature, supersede the ovils of crinoline. Besides
this great advantage, it will also ret aside the vexatious expense
und use of soaup and water; for all a lady will have to do when
she unrobes herself will be to pitch her articles of apparel into a
glowing fire, and when they have bocome as white as a snowflake,
she may resume them at her pleasure. Perhaps you may deem
some parts of the foregoing rather extravagant; nevertheless,
I really believe that, by proper appliances, the amianthus may
yet become a source of revenue, and I therefore recommend the
thing to your attention.”

FIRE-PROOF CHESTS.

M. F. Wizsg, of Vicnna, is now manufacturing strong Fire-
proof Chests, in which a certain space is reserved for the recep-
tion of a layer of pulverised alum. At an elevated temperature
this alum gives up its water of crystallisation and disengages a
notable amount of steam, which, in forming, absorbs much heat ;
and, 8o long as this evaporation lasts, the interior temperature of
the chest does not incresse. In order that this effect may be
produced regularly, it is necessary that the chest should be made
with double walls filled with ashes, in order that the heat applied
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exteriorly may propagate itself very slowly to the interior. In
'this case, the conductibility of the iron may be sufficient to equalise
quickly enough the temperature of the interior walls. The alum
placed at the bottom will be then heated before the other parts
of the chest are too much inflamed, and, by giving up its water,
it will produce an absorption of heat in proportion to its quantity.
‘We learn that ammonia alum has been used for this purpose in
our own country.—Illustrated London News.

MAGNESIUM AND ITS LIGHT.

'We find in the Mining Journal the following able note on the
New Oxide of Magnesium Light:—It is well known that the
oxide of magnesium is })mctiea.lly infusible, and that it has the
sropeny of being volatilised, but in the smallest quantity, in a

ame of oxygen and hydrogen mixed together, and without im-
parting any colour to that flame. The oxide has also the property
of spreading, on being placed within the flame, an intense, bright,
and constant light, and which is admirably suitable to photo-
graphy. Many magmesium salts, and particularly chloride of
magnesium and carbonate of magnesia, have the property of
leaving some oxide of spongy magnesium on being decomposed
by the oxyhydrogen flame. Availing himself of a knowl of
these principles, Professor Prospero Carlevaris, of Genoa, proposes
to employ the process now to be described. A piece of chloride
of magnesium, larger or smaller, according to the effects of light
required, is placed upon a small prism of gas retort coal, and
upon it, through a small tube purposely made, the lame of the
oxyhydrogen gas (the mixture of oxygen and hydrogen) is
directed ; or a prism, or even a small and well-compressed
cylinder, of carbonate of magnesia, is placed within the flame
from the same mixed gases. The chloride of magnesium or the
carbonate of magnesia ir directly decomposed and resolved into
oxide of spongy magnesium, from which the intense, bright,
fixed, and constant light comes forth, causing all the chemical

henomena of diffused sun light. The gases of the said com-

ination, which are pure hydrogen, or even ordinary illumination
gas, and pure oxygen, or even atmospherical air, flow separately
from two different gasometers, and are mixed only in & very
small tube at the end of the pipes. They can be prepared in the
ordinary way when wanted in small quantities; if wanted on a
large scale, pure hydrogen is prepared by causing steam to pass
overincandescent charcoal. Oxygen is prepared with manganese,
and hypochlorite of lime with manganese and silicic acid, or with
dry sulphate of iron, the products of whose decomposition are
caused to pass upon’platinated pumice-stone, turning to profit
the sulphurous acid resulting from the process to the Frapa.ration
of sulphites. The invention is, therefore, essentially the pro-
duction of light, by placing the oxide of sso magnesium in &
flame produced by a mixture of oxygen an ll:gimgen .
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Mr. H. Larkin has exhibited to the British Association two
Magnesium Lamps, the distinguishing peculiarity of which is
that they burn magnesium in the form of powder, instead of
riband or wire, and do not depend on clockwork, or any similar
extranecous motive-power, for their action. The stream of the
metal powder is mixed with a small portion of gus and fine
sand in its progress through the tube; they escape together at its
mouth, where they are ignited, and continue burning with a
brilliant flame. The price of the light 18 1/. per hour.

The one thing needful for the success of this light seems to be
some process that will produce it more cheaply than Sonstadt’s
process. It is the sodium that costs the money, and though De-
ville has said that sodium, if required in large quantities, could
be produced at a very low price, yet, though it now is wanted in
large quantities, no one has yet produced it at even a moderately
low price, nur does it appear to be probable that it can be produced
at a very low price; the iron tubes in which the renction takes
place are so rapidly destroyed, There is nothing left, then, but
to try to reduce magnesium from one of its salts or its oxide by
some method that will dispense with the use of sodium.

‘When the metal magnesium was first introduced in the arts it
was expected by many persons that valuable alloys with other
metals might be made by its employment. This prospect, how-
ever, has been finally dispelled by the investigations of Mr.
Parkinson, who has made numerous experiments in the production
of such alloys, and who finds that they are very brittle, and that
most of them become black. The most permanent of these alloys
is that formed with zine; but even it does not seem capable of
any useful application. Mr. Parkinson has also made experi-
ments with compounds of magnesium with silica by igniting
magnesium filings with fine sand. The compound when dropped
into water generated siliciuretted hydrogen, which caught fire
spontaneously on coming into the air.

Magnesium, by the way, is perhaps the only metal which occurs
in commerce in a state of absolute purity. This peculiarity of
commercial magnesium is leading to the introduction of the use
of it, instead of zine, for the detection of arsenic, and other poi-
sonous metals, in toxicological analyses. Its entire freedom from
admixture with any substance capable of simulating the appear-
ance of either arsenic or antimony gives it a very great advan-
tage, for use for this purpose, over the purest commercial zine.

t has been estimated, says the American Gaslight Journal,
that the ocean contains 160,000 cubic miles of magnesium—a
quantity which would cover the entire surface of the globe, both
sea and land, to athickness of more than 8 ft. In obtaining salt
from sea-water, the residuum is largely magnesium. It constitutes
18 per, cent. of ‘magnesian limestone—a rock found in all 8
of the world in enormous quantities. Three years ago all the
chemists who had obtained magnesium at all, had probably not
obtained an ounce amongthem. One year ago its price was 112
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guineas nd. Now, owing to improvements rscently intro-
duced, r&:n%:‘i’nm wire js sold Et 3d. per foot. It has been
gested that, when it shall be cheap enough, vessels of war shodld
be built of it; for, whilst but little heavier than heart of oak, it
is as strong and tenacious as steel.

MAGNESIUM RAILWAY LIGHT.

CommanpEr Bamper, R.N,, of Jersey, has construghgtd §u ap-
paratus whereby the light from the metal magnesiym. g
produced in a continuous stream, and rendered applicghl
useful to muny purposes; such as to throw a light thfyih
railway tunnel by the engine-driver as a security againd
dent, to signal on railways, or from steamers or other vessels, .
for lighthouses, and any other purposes where such light may be
required. The apparatus consists of an oblong case of wood or
metal to contain the working parts; at one end of this case
Commander Bamber urranges in suituble bearings a conical
barrel or reel, around which the magnesium tape is coiled. In
the middle of the case a standard is fixed containing two friction
wheels placed one over the other, between which the tape is
drawn from th®barrel. The standard also supports in bearings
a spring barrel from which rotary motion is communicated to
the friction wheols ; this spring barrel is wound by a key and
secured by a panl and ratchet in the ordinary manner; an ad-
Justing spring and screw are arranged to act on the upper friction
roller to regulate the speed of the take-off motion; and a hand
lever is employed whereby the working parts are ret in motion
and stopped. A guide is placed on each side of the rollers, and
another close to the refiector. in order to lead the tape from the
barrel and through the reflector in front. of the instrument, above
which a fuunel or ventilator is placed, and beneath or under the
reflectors there is a second ventilator, and an ash-pan to receive
the refuse of the burning magnesium. It is thus obvious that
by use of this n{)pamtus A continuous light can be produced from
magnesium, and thrown by the reflector to a great distance. The
apparatug muy bo furnished with differently coloured lights, such
a8 white, red, green, blue, or otherwise, in order to provide a
code of signals to be determined on.

MAGNESIA CRUCIBLES,

Tar earth magnesia has hitherto received very few applica-
tions in the arts —it has been confined, indeed. almost exclu-
sively to medicinal use—but it is now, in the wake of its buse,
the metal magnesium, beginning to attract considerable attention
from the more advanced labourers in the field of industrial
chemistry. Derville’s recent discovery of the remarkable hydrau-
lic qualities of hydrated magnesiu has already been recorded and
illustrated, and we have to add that the plan of satyrating
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citme acid with magnesia, so as to obtain a ecrystallisable
bibasic citrate of that base, very convenient for transport to
England as the ruw material from which citric acid may be
manufactured, is now being introduced in Sicily. M. Caron,
whose very laborious researclies with respect to the constitu-
tion of steel huve excited so much interest at various times
during the last few years, has just presented to the Academy o
Sciences of Paris a paper on “ Blisters in Steel,” in which he
alleges that blisters are never found in iron or stcel which has
been melted in magnesia crucibles. For his theory in explana-
tion of this alleged fact we miust refer the reader to the Comptes
Rendus of February 6th. In the course of tha discus<ion which
followed the reading of the paper, M. Balard suggested that the
floors of puddling furnaces should be made of magnesian bricks,
floors of which material would last, he said, very much longer
than the floors at present used ; M. Henri Sainte-Claire Deville
stated that magnesia crucibles, made by pressure, had beon for
some time in use in his laboratory, with the best results; and
M. Regnault montioned that magnesia crucibles had been made
as far back as 1846 by Thilorier, who used them to melt pla-
tinum in.—Mechanics’ Xlagaa'm.

: PHOSPHORUS EXPERIMENTS, iy,

In the Philosophical Magazine are described M:"Himf;s
elaborate experiments on Phosphorus, by means of which h#thas
obtained a crystallised form of this element.: ¢ There is
it is said, “a metallic phosphorus, which 1. amorphous;,”
Schrétter's modification, and crystallised in this riéwform, and
a non-metallic form—that originally diccovered by *Brandt.”
Amorphous phosphorus, when heated for a long time, pussés into
the crystalline modification. M. Hittorf also states that Geisslery
by placing colourless phosphorus-vapour in closed glass tubes,
has changed it into red, by passing the electric spark through it
while in the state of vapour,

FPHOSPHORESCENCE OF SULPHURKTS.

8gverAL years ago M. E. Becquerel discovered that the Sul-
phburets of strontium and barium became Phosphorescent after
exposure to intense light; .and these phenom:na were exhibited
to the members of the Royal Imstitution by Professor Faraday,
on June 17, 1859. At a recent meeting of the Paris Academy
of Scientes, M. Becquerel reported tlat M. Sidot had dis-
covered that the sulphuret of zinc has similur pioperties. He
found that the central nucleus of a mass of this crystal presented
a very intense phosphorescence, but that the edges were white
and franeparent and not so brilliant. The phosphorescence of
the external layers was a deep blue, while that of the internal
layers was colourless, except wgen the velocity of the phosphoro-
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scope, wus augmented. The solar a};:.ctrum projected on a sur-
face covered with sulphuret of zinc behaved differently than when
projected on the sulphurets of barium or strontium. Phospho-
rescent bodies, according to M. Becquerel, comgletely absorb the
red ruys, and give only a completely black band.

PHOSPHORUS IN IRON.

In the Journal of the Chemical Society, Mr. John Spiller de-
scribes a modification of the process usually employed in the
estimation of Phosphorus in Iron and Steel, in which the acetic
treatment is dispensed with; and whereby a saving of time is
effected, without impairing the accuracy of the results. This
method was introduced in the course of the extensive.series of
analytical examinations conducted under the direction of Pro-
fessor Abel, the chemist of the War Department.

SAFETY LUCIFER MATCHES.

M. GAILLARD suggests the muking of a Safety Lucifer Match
by dipping the stick into melted sulphur after the application of
the phosphorus.  The sulphur being insoluble in water, and not
melting below 110 deg. Centigrade, would hinder the phos-
phorus from doing any harm if the matches were dropped into
food ; and the greater friction necessary to ignite such & match
would be a safeguard against accidental ignition.

THE FENIAN FIRE.

TrE above is no myth, as the so-called Greek fire was thought
hy many to be. On the contrary, it is highly probable that the
Greek fire known to have been used on several occasions in the
late American war, and the formidable preparation which has
obtained the name of the Fenian fire, are of similar composition.
It is not unlikely that some rabid American Fenian, having ascer-
tained what were the principal ingredients of the Greek fire, manu-
factured this compound, and introduced it to his brother Fenians
as a fit mode of warfare to be adopted by themselves. It is a
solution of phosphorus in bisulphide of carbon. The peculiar
properties of the former are well known, while those of the latter,
as being a comparatively recent chemical preparation, are not
generally understood. The bisulphide of carbon is a highly
inflammable liquid, colourless, and almost trans nt, giving off
fumes of sulphurous acid when burnt. It volatilises very rapidly
at ordin temperatures, and when its vapour is mixed with
air, and a light applied. it inflames with a slight explosion. Its
vapour is poisonous. The phosphorus dissolves readily in the
bis:;lg‘hide of carbon, if the temperature of the latter is slightly
rai The Liverpool detectives are reported to have seized, as
m were being removed from a house in that town, three boxes,

containing 15 jars or cans of phosphorus. In each jar were 20
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sticks of phosphorus, each stick being at least 6 in. long and 2 in,
in circumference, Several bottles of the compound of phosphorus.
and bisulphide of carbon have also been seized, as well as some
bottles o? the latter ‘without the phosphorus dissolved in it.
These bottles were all of the same size and shape, were quite
full, and held about three pints; had short necks and small
mouths, and were made of green glass, probably having been
manufactured for the purpose, as their shape was somewhat
peculiar. Several experiments have been made at different times
to test the properties of the compound. On one occasion one of
the bottles was thrown against the centre of a high wall. A
loud explosion followed, and the concussion and exposure of the
fluid by the Lottle breaking were sufficient to ignite its contents,
when a flaming fluid streamed down the wall, evolving dense
fumes of an irritating, poisonous nature. A stream of water from
a large hose, which had previously been placed in readiness,
was immediately directed against it, but some gallons of water
had to be poured upon the wull before the flame was extinguished ;
and even some hours afterwards, when the day was darkening,
a glimmering light was observed on the wall where the fluid
had been, doubtless, given off by the phosphorus which had re-
mained adherent, so highly charged with that substance was
the fluid. It was further found that the ::R)ound ignites most,
rapidly when used in small quantities, sp over a large sur-
face, and frecly exposed to air; therefore, when poured upon
cotton, tow, and similar materials, it ignited instantaneously.—
The Lancet.

° BORAX.

Tz greater part of the Borax of commerce was formerly
obtained from certain salt lakes in India, Thibet, and other parts
of Asia, the waters of which yield, on evaporation, a yellowish-
white mass, containing from 30 to 50 per cent. of real borax
(borate of sodium). This yellow mass was known in Europe as
“crude borax,” or ‘“tincal,” and was refined chiefly at Venice
and Amsterdam. For a long time past, however, the borax of
commerce has been chiefly prepared artificially, by treating with
carbonate of sodium the boric acid obtained from the voleanic
district of Tuscany. In that district vast numbers of jets of
vapour are constantly issuing from clefts in the earth, and
the boric acid is found in the pools of water which form round
these “suffioni,” as they are called. Latterly, the “suffioni” have
yielded continually less and lees boric acid, and hence consider-
able interest attaches to the discovery, just announced, of a lake
in California which contains large quantities of borax, and yields
it, by evaporation, in a state of almost absolute purity. Fonx
from this source will very shortly be introduced into commerce.
~Mechanios’ Magazine. . ’
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, K ALUMINOUS SOAP. !

_ 'Aw English inventor has patented the addition of Alumina to
Boap produced in the ordinary way, and 'wp now find that the
American Company which has recently entered upon the manu-
facture of soda from cryolite is making soap containing alumina
by the simple method of using in the manufacture of the soap,
not caustic soda, as in the ordinary process of soap-making;
but, instead, the aluminate of soda, which is obtained by de-
composing cryolite, in the presence of steam, by means of quick-
lime, and thus making soap.

PYROLIXINE.

PYROLIXINE a8 & solvent is omnipotent to dissolve all manner
of vegetuble products, and in this respect it rivals the fabled
alkahest or elixir of the alchemists, which was stated to be a
universal solvent and to cure all manner of diseases to which
humanity was subject. United with oil, it forms parksine, and
with colour, produces the most successful imitutions of ivory,
amber, tortoiseshell, malachite, and many other natural sub-
stances.—See Memoir in the Art-Journal, ‘

MANUFACTURE OF SODA.

Me. Warrer WELDON has read to the British Association &

aper on *‘The Proposed Use of Fluorine in the Manufacture of
gnda," and in the course of the discussion which followed, Dr.
Macadam pointed out that a great advantage of the proposed
process was, that it yielded the soda in the caustic stute, and not
as carbonate. A hope was expressed by several speakers that'
the process would succeed on the largo scale, and it was observed
that if it did the profit would be reckoned by millions.

BLEACHING.

A New Method of Bleaching has been announced by MM.
Karcher, Jung, and Tegeler, in the Chemisches Centralblatt.
They do not dispense with the use of chlorine, but endeavour to
render its use innocuous, by previously submitting the vegetable
fibre to the action of sulphurctted hydrogen or of bisulphuret of
hydrogen ; which is done by plunging the filre into a bath of al-
kaline sulphur and afterwards adding an acid. For textile fibres”
a new hydrogenation is required after bleaching by chlorine,

WHALE POISON. .

A xrw method of Killing Whales has been projected in France,
and has been brought into successful operation in some late
whaling voyages. A mixture of the woorali poison and of
strychnine i8 inclosed in a small explosive shell, which is fired
from a gun into the whale’s body and there bursts. The poison,
diffusing itself speedily, kills the whale, when it is towed along-
side and cut up.

.
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' NEW BASE.

Da. H. Mizier has read to the Chemical Society a pa;
«“On Hydrocyan Rosaniline,” a colourless base, which he has
succeeded in forming by the action of cyanide of potassium upon
magenta crystals (acetate of rosaniline). In composition and
properties it is somewhat allied to Hofmann’s leucaniline, The
salts of the new buse were exhibited and described, and the
author stated that he had been unable to prepare a similar
compound from Perkins’s aniline-purple.

NEW ALKALOIDS.

I looking for morphia, Hesse has discovered a new Alkaloid
called Rheeadine, in the red poppy ; it is also to Le found, he says,
in good opium. It is soluble in wuater, aleohol, and ether,
crystallising from the last in white prisms. Ammonia precipi-
tates it in white erystalline flocculi, bichloride of mercury gives
4 white amorphous precipitate, chloride of gold or yellow precipi-
t.ullze. Strong acids decompose it in the gold, giving a purple
solution.

HYDRAULICITY OF MAGNESIA.

M. H. Ste. Cramre DeviLik has published some facts respect-
ing the Hydraulicity of the Magnesia, which has been obtained by
M. Bulard from the calcination of the chloride’of magnesium (com-
mon salt) extracted.from sea-water. This magnesia, in small
compact masses, after having been kept in running water for
several months, acquired the hurdness and consistency of marble
and beeame as translucid and crystalline as alabaster. Casts of
medals, &ec., taken in this magnesia are as durable as marble.
When ealeined to a white temperature for twelve hours, and
then pulverised and formed into a paste, it lost the power of
combining with water, unless it was left several weeks in contact
with air, and even then it hardened very slowly.

MOULDINESS OF FRUITS.

M. DavANNE has communicated to the Paris Academy of Sei-
ences the results of his researches on the Mouldiness of Fruits.
This phenomonon has bLeen regarded as a simple chemical
alteration, an exaggeration of ripening ; yet fruit, perfeetly ripe,
carefully preserved, never becomes mouldy, but gradually be-
comes quite dry. Mouldiness is produced by the development
of certain fungi, principally the mucor mucedo, which covers the
fruit with a Dblack efflorescence; and: the penicillium glaneum,
which covers it with a greenish efflorescence. This mouldiness
is produced by the mycelium, which exists in all the parts at-
tacked, and by the spores produced on the surface. The use of
the microscope has enabled M. Davanne to follow the progress
of the contagion, and correct erroncous views on the subject.

.~
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. ENGRAVING ON GLASS. -
Exoraving upon glass has hitherto been, not unfrequently,
effected by the use of fluoric acid, which often produced dange-
rous wounds, when by accident it came in contact with the skin
of the workman, M. Henri Sainte-Claire Deville has exhibited
to the Paris Academy of Sciences some very fine examples of
glass-engraving executed by means of a solution of the fluoride
of calcium in hydrochloric acid, with which there is no such
danger. The results obtained by this method are said to be.
exceedingly satiefactory.

RESFARCHES ON OZONE.

Dg. DavBENY has read to the British Association a paper on
Ozone, in which he considered first the dependence of the amount
of ozone present in the atmosphere on the direction of the wind ;
and proved, by tables registering the quantity during a period of
eight months, that in Devonshire it abounds most during those
winds that blow from the sea. He then proceeded to show that
the ozone present in the air is derived, partly at least, from
plants, the green parts of which generate ozone when they emit
oxygen. From observations made on fifty-seven species of plants
representing forty-seven natural families, it was concluded that
& certain amount of colouration was produced upon Schoenbein’s
paper by leaves during the continuance of light beyond
what could have been brought about by light alone; but that
this colouration did not go on progressing at any definite rate,
and even in certain cases diminished after a long exposure. Pre-
cautions were taken to exclude from the air of the jar any ozone
that might come from without, and the effects produced upon the

per placed in tubes exposed to different light and in entire
g:rkness were noted. It was shown that ozone was generated
by the leaves only, and not by the flowers, of plants; and, upon
the whole, it secmed to be fairly presumable that plants are the
appointed agents, not only for restoring the oxygen which animals
consume, but also, by generating ozone, for removing those
noxious effusions which arise from the esses of animal life
and putrefaction. In the discussion which followed, Mr. Glaisher
stated that his metcorological investigations on the outbreak of
cholera in 1854 went to confirm the conclusions arrived at
Dr. Daubeny in his paper. Where there was ozone he foun
sbundant health, and where there was none a great deal of sick-
ness prevailed.

M. G. Planté has'communicated to the Paris Academy of
Sciences a descrigtion of his method for the production of ozone,
the chief point of which is the employment of electrodes of lead
instead of electrodes of platinum, when ozone is sought to be
obtained by the electro-chemical decomposition of water. He
asserts that a larﬁar portion of the gas may thus be obtained,

" A letter from M. Soret to Professor Tyndall gives an account
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of the researches, by which he has been led to conclude that “the
density of ozone is once and a half that of oxygen.”

Ar a mecting of the Paris Academy of Sciences, M. Boillot
has re, some experiment relating to combustion, tending to
show that Oxygen is not only a combustible principle, but is also
& combustible gus. He says that oxygen is in no way to be dis-
tinguished from hydrogen, carbonic oxide, or any other of the
gases susceptible of entering into combination with the disengage-
men't of more or less light and heat. ¢ Combustion is in reali
only combination with a vibratory motion, so rapid as to result
in geat. Oxygen unites with hydrogen as much as hydrogen
with oxygen ; neither burn, or, rather, both burn together.”

PEROXIDE OF HYDROGEN.

ProFessor ScHORNBEIN has discovered a new and very ready
method of procuring the Peroxide of Hydrogen. It consists
simply in agitating, in & large flask, to which air has access,

mated zine, in powder, with distilled water. Oxygen is
then absorbed by both the zine and the water, with formation of
oxide of zinc and peroxide of hydrogen. The peroxide of hydro-
gen obtained by this method, unlike that obtained by the ordinary
process, is quite free from acid, and so may be kept for a long
time without decomposition. It does not contain, moreover, a
trace of either zinc or mercury, but is absolutely pure. This new
process has therefore great advantages over the old process of
preparing peroxide of hydrogen, both as being far simpler and
more expeditious, and as yielding & much purer product; but it
is almost as far as the old process from yielding peroxide of
hydrogen cheaply enough for use in the arts.

ABSORPTION BY CHARCOAL.

Mz. Jorx HuNTER, of Queen’s College, Belfast, has published
in the Journal of the Chemical Society an account of his ex-
periments on the Absorption of Vapours by Charcoal, a property
which had been observed by Priestley, Scheele, and other
chemists. Mr. Hunter’s object was to obtain greater ahsorptions
than any previously known, by using charcoals made ﬁ‘om
dense and hard woods, such as logwood, ebony, and bo .
He found that the charcoal made from the shell of the cocos-nut
had by far the greatest absorbing power. It is very dense and
brittle, the pores are quite invisible, and, when broken, the
present a semi-metallic lustre. Having examined the absorption
of & large number of gases, he extended the inquiry to the
absorption of vapours, and gives the results in tables. He found
that the absorption of vapours by charcoul terminates in a much
shorter time than in the case of the permanent gases.
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FRICTION OF GASES.
© Tmm Society’s Bakerian Lecture has been given by Mr.
James &f Maxwell, ““On the Viscosity or Inte;‘x:al Ftlyction
of Air and other Gases.” From the abstract which has ap-
peared in the Society's Proceedings, we learn that the con-
clusions which are drawn from experiments agree, as far as they
, with those of Mr. Graham on the transpiration of gases.
ﬁ‘ohe coefficient of viscosity is independent of the density, the
temperature being constant, but increases with the temperature.
The coefficient of the viscosity of hydrogen is much less than
that of air. Mr. Muxwell gives details of his method of experi-
menting, and the calculations founded thereon.

VITALIZING AIR.

Ix his inaugural address at the British Association, Mr, Grove
mentioned a fact which may surely be made 5ra.ct.ica.lly useful.
« Atmospheric air, drawn through films of India-rubber, leaves
behind half its nitrogen, or, in other words, becomes richer by
half in oxygen.” Mr. Grove spoke of this truth as pointing out

' a means of storing up force; but is not its sanitary value even
greater than the possible mechanical uses to which Graham’s
* discovery ma{ be put? Men, so long as civilisation lasts, must,
continue to live in imperfectly oxygenated air. Why, asks a
reflective writer in the John Bull, should not the air which enters
crowded rooms, churches, &e., be passed through India-rubber,
" just as in the ** City peach-houses and graperics” proposed some
ears ago, there were flannel screens to catch the carbon with
which the air of towns is saturated? Does the India-rubber
touch the carbonic acid? And does it at all ozonise the oxygen
which it allows to pass through? Even if it does not, surely
gome way may soon be found, if needful, for at any rate partly
vivifying the oxygen when it is present in such quantities. Why
not try the India-rubber films in Spitalfields work-rooms and
Mile-end lodging-houses P—Builder.

GAS IN MAKING COFFEE.

A RRMAREABLE communication has been made by M. Babinet
to the Paris Academy of Sciences, on the evolution of Gas in the
process of making Coffee. If cold water be poured on roasted
coffee finely ground, such as is generally used with boiling water,
a considerable quantity of gas is generally evolved, about equal
in volume to the amount of coffee used. If a bottle be half
filled with this ground coffee, and cold water be then poured in
until the cork is reached, which is to prevent the escape of the
gas, a violent explosion, sufficient to force the cork out of the
bottle, or even to break the latter, will result.—Atkenaum.

. GAS-CARBURETTING AFPPARATUS,
Vaztous ways have been tried to add Carbon to ordi Gas,
n order to increase its brilliancy. One was to pu:‘:ge gas
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through an apparatus where a large surface of a liquid rich in
carbon was exposed. This acted very well at first, the gas taking
up large gua.ntities of the hydro-carbon vapour; but the more
volatile of this being consumed first, and only the heavier and less
volatile {)ortion of the liquid being left behind, it necessarily
yielded less and less vapour, and the gas became poorer and
poorer, until it ceased to be in any degree improved. To obviate
this, in the present carburettor, Mr. Welch, the patentee, placesa
reservoir over the apparatus, from which, by a simple arrangement,
the liquid descends only as required to maintain the proper
supply of vapour. Various plans have been devised to effect this,
but none so simple or effoctive as the pre-ent. The gus, as it
leaves the meter, enters the carburettor on one side ; and, passing
through the interior, comes out again the other side where it
enters the pipes supplying the house. Beyond refilling once u
month the carburettor requires no attention. By experiments
thefollowing results have been proved :—The illuminating power
of ordinary gas being taken as 10, ordinary gas: 1::3°6.
That is, gas passed through this carburettor acquires an illumi-
nating power of more than 3} times that of ordinary gas. But
the 1000 ft, of gas consumes only one-third of a gallon of liquid.
Therefore the cost of ordinary gas being taken at 4s. per 1000 ft.,
and the liquid being 3s. 6d. per gullon, the cost of 1000 ft. of
carburetted gas is 5s. 2d., for which light is obtained equal to
that of 3,600 ft. of ordinary gas, costing 14s. 4§d. The saving
is therefore 9s. 2§d., or over 60 per cent. Consequently, burners
of about half the size of those at present in use, with ordinary
gas, will, with carburectted gas, give a much brighter, purer, and
clearer light.—Pulenleds Circular.

THE ““ AUGASMA” LIGHT.

Ta1s new Light is produced by causing atmospheric air to take
up a certain quatity of a hydro-carbon liquid in the form of
vupour, which causes it to burn like ordinary gas. The attempt
had long been made, but without success, owing to the imperfect
nature of the apparatus employed ; every difficulty is now stated
to have been entirely overcome by Mr, Welch, the patentee of
the carburettor just noticed, who has constructed an apparatus
which fully answers the purpose; to this ho has added a simple
and compact machine which keeps up the supply of air at an
even and sufficient pressure.

For domestic and general oses the Augasma is a very
brilliant illuminator; a single burner of the Parliamentary
Standard giving a light equal to 23 sperm candles, while the
light; of ordinary gas with the same burner only equals from 14
tol

The extreme pun:f of the Augasma light consists in the
total absence of all sulphureous mj ammoniacal vapours, so that
in combustion it gives forth none of the sulphuretted hydrogen,
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which in ordinary gas is so prejudicial to health and injuriouns to .
house dzeonﬁons,g;’dntingx:q i frames, and almost every
description of shop goods. For the same reason, ssys the
inventor's circular, it is well adapted for conservatories, its
extreme purity rendering it perfectly innocuous to plaxts.

The apparatus is simple, compact, and portable, easy of
management, and can be attached to gas pipes in common use ;
thus supplying a whole house with a light far more brilliant than

, devoid of smoke, smell, or tarnishing properties, and free
gm the risk of explosion. The light is invaluable for railway
trains, steamships, and other passenger vessels. A simple
apparatus has been designed for trains, when running or
stationary. In ships the apparatus is suspended as are ships’
barometers, The cost of this light little excecds that of coal gas.

POISONOUS PARAFFIN.
Dr. StrvENsoN Macapam has read to the British Association
& paper “ On the Poisonous Nuture of Crude Paraffin Oil and the
Prod!:wt.s of its Rectification upon Fish.” The great extension of
paraffin oil works, both crude and refined, during the last few
years, has led to attention being directed to the nature of the -
discharges which emanate from such, more especially to those
matters which find their way into rivers which form the natural ’
drainage of the district. The deleterious nature of these dis-
charges has manifested itself already in the total destruction
of all fish in more than one of our Scottish streams ; and to the
impregnation of the water with paraffin oil, and the products of
its rectification to such an extent as to impart the characteristic
taste and odour of paraffin to the water, and rendering it
unsuitable for domestic purposes. He described at considerable
length the nature of the discharges from paraffin works, and then
proceeded to say that the importance of the subject would probably
soon be greater than what it is at present, as the manufacture
of erude paraffin oil in conjunction with gus has already been
introducetf.ilnto one of the gasworks in Scotland. The coal used
was the Newecastle or cannel coal, which yielded, when distilled
in gas retorts at a bright cherry-red heat, about 11,000 cubic feet
of gas, with an illuminating .or photogenic power of thirty-four
standard sperm candles for every 5 cubic feet of gas burned
during every hour. When distilled, however, at & low or black-
red heat in large retorts, as in ordinary paraffin oil works, the
coal yields only 3,000 to 3,500 cubic feet of illuminating gas,
with the photogenic power of thirty candles for every & cubic
feet burned during the hour; so that two-thirds of the total
uantity of gas capable of being yielded by the coal is sacrificed,
t in place thereof there ure obtained about 60 gallons of arude
paraffin oil, with a specific gravity of 900 to 905. The gasworks
in question are virtually crude paraffin oil works, in which the
gas is utilised ; and as the change in the mode of working the
coal appears to be profitable, there is every reason to co: it
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ikely that other gasworks will follow the example, and become
virtuslly erude paraffin oil works, with refiners attached thereto,
——
MEAT PRESERVED BY PARAFFINE.

A rrocess for Preserving Meat by means of Paraffine has
been invented and patented by Professor Redwood, of the Royal
Pharmaceutical Society. It consists in immersing fresh meat in
melted paraffine at a temperature of about 240° Fuhrenheit for
a time sufficient to concentrate the juices and completely exclude
the air; after which the meat is covered with a ﬁﬁn of paraffine,
which prevents re-absorption of the air. The concentration ma;
be carried on to any extent by extending the time during whi
the meat is kept in the bath of paraffine. For long keeping in
hot climates the weight of the meat should be reduced to about
one half by concentration, in which state the nutritive properties
of one pound will be equal to about two pounds of meat in the
original state, the loss being merely water. Less heating and
concentration suffice for coul climates and for a shorter time of
keeping. When prepared for hot climates the meat is fully
cooked, but it may be conveniently converted into made dishes.
In its less condensed condition it requires only half the usual
cooking to become roast or boiled meat. The paraffine employed
in the I:mcess is colourless and tasteless, and is readily removed
from the surface of the meat by immersion in boiling water.
Samples of meat thus prepared have been sent to South America
and returned to England in good condition ; and Messrs. Gillon
and Co., the preserved provision merchants, of Leith, reported
recently that samples of beef and mutton, preserved by paraffine
by Dr. Redwood, were porfectly sound after having been seven-
teen days in their hot testing-room, exposed to a temperature of
about 100° Fahrenheit, and they expressed their confidence
“ that these sPecimens would remain good in any climate, even
in the tropics.”’—Z%ustrated London News.

NEW HYDROCARBONS—NEW CHEMICAL PROCESSES.

In the Journal of the Chemical Society, Mr. C. Schorlemmer
reports his discovery of a series of hydro-carbons of a high
boiling point in" ernde benzole, by treating with concentrated
sulphuric acid the light oils formed by the destructive distillation
of cannel coal at a low temperuture. These hydro-carbons wera
il:r‘:)ht'ad in the form of white needle-shaped crystals by means of

mine.

In the Bulletin of the Chemical Society of Paris, M. Berthelot
gives some additional facts relating to the history of the remark-
able hydro-carbon inflammable gas acetyline; and Professor De
'Wilde describes several new methods of producing it, as well as
the singular action of hydrogen upon acetyline when under the
influence of platinum black. M. Berthelot also reports his
r es on a new series 'of compound metallic radicals.
Classified under the heads of mineral, organic, physiological,
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technological, and photographic chemistry, we have in this
bulletin analyses o? a large number of memoirs by the most
eminent chemists of theworld. Among the recent applications of
chemistry we learn that M. Ehrhardt forms a gunpowder of equal
s of chlorate of potush, nitrate of potash, and tannin ;a%hat
. Shaler bas proposed a method of preserving meat, fruit, &e.,
by inclosing them in carbonic acid at the freezing temperature;
and that M. Knab has invented a process of condensing dry
ammonia gas in chloride of lime, thus forming a portable
powder.—ZIllustrated London News.

. XNEW MODE OF NOTATION.

Proressor FRANKLAND, in his contributions to the Notation of
organic and inorganic compounds, after stating that the typical
formulee now generally used to represent the different great
families of organic compounds are far from fulfilling their
functions in an equally perfect manner, describes a new mode
of notation, which shall not only represent the atoms composin,
a body, but shall also indicate their internal arrangement, an
the mode in which they ure held together. This is effected by
printing the *grouping element” in thicker type; and by
employing signs to express the ‘*“bond” and the degree of its
power, &ec.

PRODUCTS OF PFTROLKUM : CHIMOGENE.

By condensation of the gases first coming off from Petrolenm,
Professor P. H. Van Der Weyde, of Girard College, United
States, has succeeded in obtaining a liquid which boils at only
40°, and produces most intense cold upon evaporation. It
has been named Chimogene. By applying heat to the petro-
leum, and gradually increasing it, there is obtained in succession
gazoline (an inflammable aund explosive liquid, which may be used
without danger in metallic lamps filled with sawdust) naphtha,
benzine, kerosene, and paraffin, leaving only coke behind. Pe-
troleum itself is the best lubricator known, and is applicable
alike to the most delicate mechanism and to the ~heaviest
machinery; whilst, by slow distillation, at a low temperature,
hair oil, liniment, and a petroleum castor oil, have been
obtained ; and from petroleum benzole, treated with a suitable
acid, “extract of bitter almonds” is produced, and largely
used for flavouring.— Mining Journal.

. NATURAL GAS-LIGHTING.

Tue inhabitants of Baku, on the Caspian Sea, have utilised
the emanations of carburetted hydrogen gas which rise from the
waters, for lighting purposes. The gas is collected by means of
hl}e funnel-mouthed tubes, which are attached to floating rafts
and dip some feet into the water. Baku, it may be remembered,
was the sacred city of the Guebres, or Fire-worshippers, and the
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neighbourhood abounds with -naphtha springs and *blowers,”
a8 they are called in the north of England, which consist of
streams of inflammable gas issuing from the ground. The most
extensive of these ‘blowers’’ is known by the name of the
« perpetual fire,” and is situated some miles to the north-east of
Baku. It is an object of great veneration, and is said never to
have been extinguished.
THE LIME-LIGHT.

A MrTHOD of compressing oxygen und hydrogen gas into
separate cylinders, to be used in the production of the Lime-
light, has been introduced into American commerce, the cylin-
ders employed being of iren, 9 in. diameter and 30 in. long ; and
the gases are condensed to a pressure of thirty atmospheres. The
lime-light was used with excellent effcet during the late war in
America, especially in the attack upon Fort Wagner, where,
after the sap had been approached to within 250 yards of the
fort, further advance was prevented, from the trench being
enfiladed by the guns at one end or other of the fort. Two
lime-lights were then so placed as to throw a strong light upon
the points from which the fire proceeded, while the trench was
kept dark; and the gunners in the fort were thus exposed
to 8o deadly a fire from riflemen properly posted that the
cannonade ceased during the night, and the sap was thus
carried with impunity so near to the fort that it was abandoned.

ON DISINFECTANTS,

Dr. Crookes has rcad to the British Association a useful
paper on Disinfectants, recommending antiseptics, such as the tar
acids, particularly carbolic acid, in preference to the oxydising
agents, chloride of lime or permanganate of potash. “In practical
work,” he observed, “these disinfectants are always very inade-
quate, except, for a‘short time after their application; at other
times the oxydising agent has presented to it far more noxious
material than it can by any possibility conquer; and being
governed in its combinations by definite laws of chemical affinity,
the sulphuretted and carburetted nitrogen, and phosphorus
bases, and other vapours of putrefaction, will all have to be
burnt up before the oxydising agent can touch the germs of
infection, whilst the continued renewal of tho gases of putre-
faction will constantly shield the infectious matter from destruc-
tion. Oxydising disinfectants produce their effcct by the actual
destruction of the infectant substance. Antiseptics act by
destroying its activity. In the presence of carbolic acid the
development of embryotic life is well nigh impossible, and before
its powerful influence all minute forms of animal existence
inevitably perish. If the infectious matter of cholera be possessed
of organic vitality, as is now almost universally admitted, it will
be destroyed beyond the probability of a revival when brought
into contact with thisvapour.” )
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The antiseptic properties of carbolic acid are supposed by some
to have bee.:%nl prr:cently discovered, but the fuct is that, frem
time immemorial, carbolic acid, creoscte, or bodies containing
them, huve been used as antiseptics. Passages in Pliny, read by
the light of chemical science, show that the tians r
embalming their mummies a compound made from pitch, which
must have contained large quantities of creosote. Carbolio acid
is the active ugent in tar, which, either in its ordinary state or
burnt as a fumigator, has always held high rank amongst dis-
infectants,

DEODORISATION AND DISINFECTION. .
AvuTHENTIC Opinions on the above subjects cannot be too widely
disseminated. We therefore give the advice of Dr. J. H. Barker,
who, in his prize essay on ‘‘Deodorisation and Disinfection,”
sums up the results of several series of experiments in the
following propositions :—1. For the sick room, free ventilation,
when it can be secured, together with an even temperature, is all
that can be required. 2. ¥or rapid deodorisation and disin-
fection, chlorine is the most effective agent known. 3. For
rteady and continuous effect ozone is the best agent known, 4.
In the absence of ozone, iodine, exposed in the solid form to the
air, is the best. 5. For the deodorisation and disinfection of
fluid and semi-fluid substances undergoing decomposition, iodine
i best (employed in the form of tincture). 6. For the de-
odorisation and disinfection of solid bodies that cannot be
destroyed, a mixture of powdered chloride of zine, or powdered
sulphate of zinc with sawdust, is best. After this, a mixture of
carbolic acid and sawdust ranks next in order, and, following on
that, wood ashes. 7. For the deodorisation and disinfection of |
infected articles of clothing, &e., exposure to heat at 212° Fah.
is the only true method. 8. For the deodorisation and disinfec-
tion of substances that may be destroyed, heat to destruction is
the true method.

SULPHATE OF IRON AS A DISINFECTANT.*

GREAT attention is paid, and with reason, in this country,
in Holland, and in Belgium, to the disinfection of stalls and
of the excrements of animals of the bovine race infected with
typhus, in order to arrest the ravages of this terribly contagious
malady.

The use of phosphoric acid, which is proposed for this purpose,
is rational in that it enriches the manure, but not if you con-
sider the expense, the difficulty of transport, and the many
precautions necessury in handling it. Sulphate of iron, on the
contpary, is of insignificant value (say & farthing per pound),
economical, and easy of employment; and, having great effect
upon all animal matters, would completely purify thé infected '

« See, also, ““ New Disinfectant,” at page 103,
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places and the manures of animals suffering from typhus. It
does not injure the manure, but conserves its most energetic
parts by converting the carbonate of ammonia into sulphate
of ammonia, a fixed salt, which is easily appropriated by the

lants. .

P It was in 1845 that Mr. Schattermann, director of the mines
of Bouxwiller, departement du Bas-Rhin, proposed the disin-
fection of fecal matters and of manures by means of sulphate
of iron, and since then this salt has been generally employed
in France for this ose, a8 well as to purify the slaughter-
houses, ditches, and all places where noxious emanations arise.
Its use is veiuaimple. Dissolved, it gives a very acid liquid
that can be handled without danger, and which penetrates
everywhere when used to wash the infected places, or to mix
with the manures.

‘When the cholera was at Marseilles, great quantities of sul-

hate of iron were used, not only in France, but also in Switzer-
fnnd and in Germany, to disinfect closets, slaughter-houses, and
all places giving off noxious emanations, and with perfectly
satisfactory results.

If cattle that have died from rinderpest were saturated with a
solution of sulphate of iron, they might be removed with perfect
safety, even in the day-time, and the cost of disinfection would
be some few pence ouly.— Communication to the Builder.

NICOTINE.

M. MersExns, a French chemist, has found that tobaccos from
various countries contain Nicotine in very different proportions.
In tobacco from some parts of France there is 7°96 per cent. of
nicotine ; while Havana tobacco contains only 2 per cent. He
pro&oaes to smokers a way of preserving them from the effects
of the alkaloid, by tputting into the tube of the pipe or cigar
holder a little ball of cotton, impregnated with citric and tannie
acids. As the smoke passes through the cotton, it will deposit
the nicotine therein, in the shape of the tannate and citrate.

METHYLATED SPIRITS.

THERE i8 & provision in a recent Act of Parliament against the
use of Methylated Spirits, either as a beverage or as a medicine.
By the 29th and 30th of Victoria, chap. 64, it is declared that
no person shall use methylated spirit or any derivative in the
manufacture, composition, or preparation of any article whatso-
ever, capable of being used either wholly or partially as a
bevemge or internally as a medicine, or shall sell or have in his
possession, under a penalty of 100Z.; and the article, as well as
the vessel in which 1‘.he1 samalis contained, lmf belfoffdwdeih The
provision is not to apply to reparation of sulphuric ether or
chloroform, or to affect the powgr g?r:he Commissioners of the
Inland Revenue to allow methylated spirit to be used by persons
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authoried by them in such branches of the arts and msnn.
factures of the United Kingdom as they may sanction or approve,
No alteration is to be made in the mixture called ¢ finish,” made
from methylated spirit. .
The Pharmaceutical Society, in drawing attention to this im-
rtant Act, states that so stringent are the regulations of thé
ommissioners of the Inland Revenue on the subject that the
Board will not allow the spirit to be used in the waratioﬁ of
medicines for internal use for even cattle. Methylated spirit
may, however, be used in the preparation of medicines for
external application for both man and beast. For burning in
lamps, and for use in our anatomical museums, in the preser-
vation of specimens, it has been found a great boon. The saving
effected in the Museum of the Royal College of Surgeons alone
has been very great; where formerly as much as 25s. per gallon
was paid for the pure strong spirit, the methylated can now be
obtained for about 4s. 64. Notwithstanding the nauseous taste
of the article, attempts have frequently been made to disguise it,
but ineffectually.
Heavy fines have been levied upon persons for selling methy-
lated spirits to be used as an intoxicating liquor; it is much
employed in the adulteration or * making up” of spirits.

ETHER AND CHLOROFORM.

At the Paris Academy of Scicnces, M. Scdillot has com-
municated a paper containing the results of his investigations
into the respective merits of Ethier and Chloroform as anssthetics ;
giving reasons based on fucts, proving, in his opinion, the great
superiority of the latter, as acting more swiftly, surely, and
safcly. The recovery from its cffects are slow and quiet, while
that from the effects of ether are frequently sudden and violent.
We learn that M. Velpeau has declured that he has employed
chloroform for above fifteen years, in several thousands of cases,
and has not lost one patient.—Illustrated London News,

TORMIC ETHER.

A meTHOD of producing Formic Ether has lately been described
which consists in mixing 143 parts of binoxide of manganese
with 44 parts of starch, on whicl is then poured a cooled mixture
of 14 parts of sulphuric acid, 24 parts of water, and 73 parts of
alechol. The materials are stirred together and placed in a still,
when alcohol first comes over, and then formic ether. Heat may
be upplied to the still, if required.—Ibid.

'WATER OF THE RED SEA,

MM. Rosyet and Lerort have forwarded to the Paris Aca-
demy of Sciences the following results of their analysis of a litre
of the water of the Red Sea: chloride of sodium (common salt),
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30°30 grammes; chloride of potassium, 2:88; chloride of mag-
nesium, 4'04; bromide of sodium, 0:06435 ; sulglute of lime,
1:79; sulphate of magnesia, 2'74; and traces of carbonate of
soda and chlorhydrate of ammonia. Comparison has shown
that, except a little higher mineralisation, the Red Sea possesses
the same composition as the Mediterranean, and differs entirely
from that of the Dead Sea. This permits the rejection of the
hypothesis of there being any subterranean communication
between the three scas at the present epoch.—Zbid.

LONDON WATERS.

Pror. FRANKLAND has offered to the Chemical Society some
“ Observations on the London Waters,” whicen took the form of a
series of deductions from his own and Dr. A. W, Hofmann’s
analyses during the past year. The most important fact elicited
was the augmentation of total impurities, and especially of
organic matter, during the winter months ; and that the ordinary
effect of rainfall upon the rivers was not to diminish, but to
increase the amounts of solid matters, both in solution and
suspension. The water-supplies drawn from the artesian wells
of Kent and South Essex were ncarly constant in composition
throughout the year. Further observations upon the same sub-
Jject were offered by the President, Dr. Attfield, and Prof. Way.

¢ ANJOSTUCRA BITTERS.”

Mzsses. DupaeoN have wnitten to Z%e Times, & propos of Dr.
Gavin Milroy's communication to the Lancet journal on
“ guitable drinks” in cholera seasons, to recommend one which
they have used largely among their workmen at Millwall and
Cubitt-town with the most beneficial effect ; these districts are in
the very centre of the cholera field. They speak of it as ¢ tha
Angostura bitters imported from Venezuela, which have long
been known and extensively used as a preventive for diarrheea
in the West Indies and South America, where this disease
periodically prevails, From the small quantity required, it is &
very cheap, agrceable, and effective remedy for a fearful and
dangerous disorder.” The Angostura bark is better known as
Cusparia bark (the bark of Galipea cusparia), and is estcemed
in medicino us a substitute for other vegetable tonies, especially
cascarilla and calumbo ; it yields by infusion a very pure vege-
table bitter. 1Its history in this country, however, suggests a
caution which it may be well to make known. It was brought
here in 1788, where, for some time, it was held in great esteem.
But in 1804 numcrous eases of poisoning having occurred with
symptoms like those produced by strychnia, und which were
traced to the admixture of the bark of the nux vomica tree with
the true Angostura, the latter fell into disrepute, and has ever
since been but little used even in Kurope, and still less in the
United States (Stillé). The use of Angostura bark was for-
bidden in 1804 in Hamburg, and in 1815 in Austria, Bavaria, and
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Wiirtemburg, in consequence of repeated cases of poisorii
-occurring from the substitution of false Angostura barkpftha't ?E,
strychnia bark. The differences are shown in & comparative
table in Pereira, but they are not very well marked except to the
expert. Hence some caution may be necessary in adopting these
bitters as a common drink. Among the tests for distinguishing
the true and wholesome from the false and poisonous bark, the
simplest is this :—* The inner surface of Cusparia (Angostura
bark) touched with nitric acid does not become blood red ;" the
‘false does.—.Lancet. .

ARTIFICIAL DIAMONDS,

At page 118 has been given a note on the origin of the
diamond, by M. Goeppert; and an account of a remarkable yellow
diumond, exhibited to the Paris Academy, with its extraordinary
change of colour, explained by M. Gallardo Bastant. Next is
& brief abstract of M. Chancourtois' memoir on the production
of diamonds in nature, with a suggestion for chemists and elec-
tricians to produce diamonds hy artificial means, of which the
following process appears to be a realisation. Such is the pro-
cess which has been tried and reported on to the Paris Academy
of Sciences, in which sulphide or sulphuret of carbon has been
used, but without additional carbon. ¢“M. Lionnet,” says
Galignani, “ has communicated to the Academy a process of
his for obtaining pure carbon (diamond) in a crystullised state.
His plan consists in taking a long and thin gold or platinum-
leaf, rolling upon it a thin piece of tinfoil, and putting it into a
bath of eulphuret of earbon. The liquid is decomposed under
the influence of the weak olectric current thus excited ; the sul-
phur combines with the tin; and the carbon is deposited in
crystals at the bottom of the vessol. The author thinks diamond
must be produced by nature in a similar way.” According to
this report, artificial diamonds have actually been got by means
of galvanic and chemical action from sulphide of carbon.

NEW SUBSTITUTE FOR COLLODION.

M. Pxrsoz, Fils, has recently discovered a method for obtain-
ing a material possessing the same characteristic qualities as
collodion.  La Lumiére suys: “This new substance is produced
by dissolving silk in & suitable solvent, and then separating the
latter by means of dialysis. If the film be of & certain degree of
thickness it assumes on dyeing a golden tint, but this would no
doubt be scarcely perceptible in a thin film, such as would be
used in photography. The solvent chosen by M. Persoz is
chloride of zinc, which, when kept at a warm temperature,
readily dissolves the silk, but, if the solvent be not formed, the
gilk takes & much longer time to dissolve. Before omploym&tha
chloride of gine it is heated with a small quantity of oxide of
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ginc, in order to neutraliee any excess of acid in the chloride, and
then filtered through a piece of fine cambric to remove the super-
abundant oxide. To separate the chloride of zinc from the solu-
tion of silk, M. Persoz has recourse to Professor Graham’s
method of dialysis. The apparatus for dialysis, which is a kind
of gieve, is made by means of a broad strip of gutta-percha, bent
round and cemented in the form of a cylinder, at one end of
which is fixed a disc of parchment to form the bottom. The ap-
paratus is floated upon a vessel of water, and the silk soluticn,
previously diluted with water to the consistency of collodion, is
poured into it. The chloride of zinc percolates through the
moistened disc of parchment, and mixes with the water in which
the apparatus is floating. In a few days the whole of the
chloride of zinc will be found to have become separated from the
silk solution; but the presence of a slight quantity of the chloride
in the material is of no groat consequence, a8 it merely givcs
rise to the formation, in the sensitive film, of a minute quantity
of chloride of silver. Although M. Persoz does not mention the
fact, there is no doubt that a dry film of this substance would
be quite insoluble in water. Its employment is very simple. It
is first iodised by mixing with it an aqueous solution of iodide,
énd then dried and sensitised. The exposure and development
are conducted in the ordinary manner.”—Mechanics' Magazine.

RESFARCHES IN PHOTOGRAPHY.

Harmonious and Artistic Photographs.—Mr. A. Claudet, in a
communication to the British Association, says, *Perfoction in
the portrait would be attained. were it possible to do so, first iy
taking the image of tho nose, then, after havingaltered the focus,
the image of tho eyes, and finally, after again altering the focus,
the imago of tho ear; then, from these various image<, forming
a collective portrait. Such an idea may appear impracticable,
possibly even nbsurd, and it is sure, on first thought, to be rojected
and condemaned.” Yet the uuthor seriously proposes its adoption
as oue of the groatest improvements which will have been intro-
duced in photography since its discovery.

White Tablets.—In a paper read bofore the Philadelphia Photo-
graphic Society by Mr. Wenderoth, he gives tho following as the
method by which he prepaures White Tablots for photographs.
He coats the plate—a ferrotype or a glass plate—with a solution
of albumen one ounce, water five ounces. He then adds to plain
collodion so much fine precipitated chalk as will make a covering
thick enough to provent the plate from boing scen through it. It
should be poured on in the same manner as ordinary collodion,
and care taken to prevent lines from being formed. Bofore coating,
the collodion should be well shaken up, and then allowed to sub-
side for & minute or two, to allow the heavy particles to fall to
the bottom. When quite d:zileoat with twelve parts of albumen
and eight parts of water, adding two grains of clhoride of am-
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monium to each ounce of the solution. Sensitise for one minute
“in a seventy-grain smmonia-nitrate of silver bath; then fume,
print, and tone in the usual manner.

Nitrate of Silver, which is ro extonsively used in photography,
is by no means sold in the shops in a pure state, and photo-
graphers who wish to procure superior copies should therefore
purify it. The following is Mr. well Lyte's process for the

urpose :—The trade article is first partially purified by erystal-
isation ; it i8 then redissolved to saturation in boiling water, and
1 per cent. of nitric acid is added. The liquid is constantly
stirred while cooling. A crystalline powder is gradually de-
posited, which is collected on a filter, and washed with water
acidulated with 10 per cent. of nitric acid. The salt thus ob-
tained is chemically pure.

Firing.—A great novelty ie expoected from Ttaly, and consists
in a method of fixing photographic prints with chloride of sodium.
The Chimical News states that it is the invention of Signor
Roneslli, who takes his prints from the frame, and places them
in a 6 per cent. solution of chloride of sodium, leaves them there
some time in the cold, and then gradually heats the bath, finally
boi;‘ilng for about ten minutes ; after which the print is completely
fixed ! .

Photography and Painting.—Messrs. Groom and Luecas, of
Wigmore-street, have published a set, of photographs taken from
woll-known pictures by modern painters, which evidence the high
state of perfeetion to which the photographicart has attained. Of
course, many atiempts to reproduce paintings by thé aid of

hotography have been made previously ; but in general the result
}:ns been unsatisfactory, the copies presenting merely flat colourless
designs, Messrs. Groom and Lucas have succecded in avoiding
this disappointing cffect by some variations of the processes
usually employed. Thus, instead of atlempting to copya picture
on the open air, with the light falling upon it from all directions,
they have placed the picture as nearly as possible in a similar
Jight to that in which it was paintedy ; and by that means the
differing thicknosses of paint, which in the picture contribute

atly to the effect of the whole, are roproduced in the copy in
ﬁ'rgeht and shade. P »

Thr Magic Photographs are produced from prints on albumenised

per obtained in the usual way, and then troated with a solution
of bichloride of mereury, or “ corrosive sublimate.”” The print,
on being removed from the negative, is first carofully washed in
a dark room, to remo- e all the free nitrate of silver, &e., and is
then immersed, al~o in 4 dark room, in a buth consisting of eight
parts of a saturated solution of bichloride of mereury, and one
part of hydrochloric acid. This bath *bleaches” the print,—
not, however, by degtroymg the image, but by converting the
substance of which its dark parts are formed into a colourless
double salt of silver and mercury. As soon 8s this bleaching
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ess is complate, the paper upon which is the now invisible:
wrioxft is thoroughly washed,I::d igothen dried in the dark, when
1t is ready to be packed for sule. As its surface is still slightly
sensitive, it is pucked between folds of orange-coloured puper, to
preserve it from the action of light. With it 18 sold a piece of
white blotting-paper which hus been dipped in a solution of
hyposulphite of suda and then dried. On placing this piece of
bfotting—puper on the surface of the piece of albumenised pa
on which is the invisible picture, and dipping the two together
into water, the hyposulphite of soda in the blotting-paper in-
stuntly acts upon the whitened picture, rendering it of a sepia
tint, and so causing it to reappear in all its original detail.

New Lights.—Wilde's Magneto-electric Light is used by Mr.
Woodbury, at Manchester, for the production of the gelatine
reliefs used in his photo-printing process; and he finds, it is
said, that he can get much sharpor reliefs by means of the
magneto-electric light than by means of sunlight. Moreover,
the former has, of course, the great advantage over the latter of
being equally available in all weathers, at all seasons, and at all
hours of the day or night. Mossrs. Saxon and Co. also use it,
for the production of *‘ enlargements” for * the trade,” and we
are told that *the possession of & permanent light, night and
day, enables them to guarantee the roturn of negative and print
within twenty-four hours.”

Mr. G. Wharton Simpson, the editor of the Pkotoyraphic News,
has published an account of an experiment, the main value of
which consists, not 8o much in its having resulted in the sut-
cessful photographic roproduction of colour as in its showing
that a layer of the violet sub-chloride of silver, upon none but
surfacos at leust chiefly composed of which substance has it
hitherto proved possible o obtain chromo-photographs, can be
obtained by simply exposing a layer of ordinary chloride of
silver to diffused daylight for a short time. The process by
which MM. Becquerel and Niepce de Saint Victor have obtained
the films of violet sub-chloride, by moans of which they have
from time to time obtained such exquisite photographs in na-
tural colours, is a complicated and troublosome one, and also
very costly.

A new light, proposed as a substitute for the magnesium light,
is thus described :—Nitrate of potash in powder, and well dried,
24 gms. ; flour of sulphur, 7 ditto; red sulphuret of arsenic,
7 ditto. These three ingredients, being well ground together,
the mixture, on being ignited, will yield a most powerful photo-
genic light; but 200 grammes of the compound are nocessary to
make the light last half a minute. The cost of the mixture
is not more than 80 centimes per kilo., which would last two
minutes and a half, while light from magnesium wire costs about
1s. per minute.

A new light is recommended by M. Sayers, derived from a
compound consisting of twenty-four parts of dried nitrate of
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.p&tﬂl\\..s’w\m of flowers of sulphur, and seven of sulphurate of

~

srsenic. This light is said to possess great photographic power.

Geometric Plans.—The optician, Chevalier, of Paris, has ar-
ranged an apparatus for taking Geometric Plans by Photography.
The instrument is provided with a meridional telescope, and &
‘compass in order to set it to any given point; a circular collo-
dionised glass is placed horizontally at the bottom of a camera
obscura, formed of copper, and moved by clockwork, so as to
deseribe within a given timo the entire circlo of which the station
chosen is the centre; and the various objects, as they are received

Au turn by the lens, are photographed on the circular plate

through an extremely narrow slit in the side of the copper box.
The operation is to be repeated at three stations, in order to
avoid error, and the rosult 1s said to be highly satisfactory. The
three circular plates are then used to lay down on paper all the
points of the plan described. The same instrument working
vertically, instead of horizontally, serves also for levelling.—
Society of Arts Journal.

Natural Colours.—M. Poitevin has reported to the Paris
Academy of Sciences some facts of great importance in the pro-
duction of Natural Colours in photographs on paper. The reac-
tion consists in causing light to act on the chloride of silver
violet depusited on paper in the presence of an oxygenated salt,
whereby colours are produced resembling those obtained on
plates. M. Edmond Becquerel, while remarking on this process,
with a certain dogree of hesitation as to its complete success, x-
pressed his conviction of its tendency to increase our knowledge
of the reproduction of colours by the agency of chemical action
and light.

Positive Paper.—Mr. M. A. Taylor, instead of albumenising or
salting by means of the usual preparations, coats his new paper
with a solution of white lac in water impregnated with borax.
Thus prepared, the sheet is sensitised and printed in exactly the
same way 88 common albumenised paper. The photograph ob-
tained is reddish, and would sssume & disagreeable chocolate
colour if it were merely fixed with hyposulphite of soda: but this
drawbrek may be avoided by toning in a gold bath. If the print
be first. dipped into a l.rm:h of sulphocyanide of ammonium, and.
then definitively fixed in a bath of hyposulphite of soda, it will
first become yellow in the former substance, and then change to
bistre in the latter. The lac may also be disrolved in a watery
solution of phosphate of soda. The paper, thus prepared and
sensitised in the usual way, prints exceedingly well : its colour is

* black or sepia, and does not change materially when fixed with

hyposulphite. If the white lac be dissolved in a mixture of
phosphate and borate of soda, the paper coated with it will
assume very agreeable tints varying between:red and black; and
these tints may be graduated at pleasure by varying the propor-
tions of the two salts. The paper prepared with phosphate of
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soda is best adapted for hard and powerful prints; that with
‘borate, on the contrary, should be preferred for delicate and light
photographs. If the sheets prepared as stated be sensitised with
nitrate, then dried, and afterwards once more dipped into the
white lac solution, their sensitiveness will not only not be
diminished, but materially increased.

Permanent Photographs.—M. Ponabert, of Paris, has found that
}y coating glass with ordinary positive collodion at least a ycar

d, immersing for three minutes in a sensitixing bath containing
seven grammes of nitrate of silver and eight grammes of pure
nitric acid to each hundred grammes of water, exposing in the
camera for iifty seconds, doveloping with the ordinary solution of
protosulphato diluted with two thirds of its volume of water and
one-fifth of its volume of pyroligneous acid, fixing with a dilute
solution of hyposulphite, toning with very dilute sulphide of
ammonium, and finally well washing, photographic pictures are
obtained which are almost ahsolutely unalterable. So completely
do they resist the action of all reagents, that it is not possible to
use the same glass twice. .

Varnishing.—In Varnishing Photographs, M. Bussi first brushes
the prints over with a solution of gum arabic, and when this
is dry, applies a coating of collodion. The following are the pro-
portions recommended :—1. Clear transparent gum arabie, 26
grammes; distilled wator, 100 cub. cents.; dissolve and strain.
2. Gun cotton, 3 grummes; alcohol, 60 grammes; ether, 60
grammes. By this double varnish, the inventor ensures the pre-
servation of the proofs.

Photozincography.—Colonel Sir H. James states that a deed
could be copied by this process at a third or a fourth of the
expense of copying by hand, ard of course there would be no poe-~
sibility of error in copying. Several copies could be obtained at
a very much lower rate than one copy, and it is obvious that
greater security could be obtuined by making soveral copies and
depositing them in different places. Copies of documents may
thus be obtained without risk to the original ; there is no fire, no
artificial light, and no risk of spilling a bottle of ink over the
original. The original would also be less handled.

Lunar Photographs.—Mr. De La Rue, President of the Astro-
nomical Society, states that the Lunar Committee of the British
Association have resolved to make use of photographs to prepare
an accurate outline map of the Moon, Soctions of these photo-
graphs are to be distributed among obsorvers, who will occupy
themselves with filling in the details of tho soveral parts of the
lunar surface. A series of zones being agreed on, each observer
will have a zone assigned him, at which he will be expected to
work whenever it may be visible.

Submarine Photography.—Mr. Bazin illuminates the bottom of
the sea by means of electric light, for the pu'rﬁose of discovering
the position of sunken vessels, &c. His photographic studio
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eonsists of a strong sheet-iron box, braced transversely, and ad-
mitting the light through lens-shaped water-tight windows ; and
he can remain in it without inconvenience for about ten minutes.
He has, it is said, produced sharp and well-defined photographs,
suited to render easy the recovery of objects sunk to considerable
depths, and has already worked at depths approaching to 300 ft.

Pictures by Pressure.—Mr. Carey has produced latent Photo-
graphic Pictures by simple Pressure. A plate is prepared and
sensitised in the usual way; and then, a sheet of paper having
been written upon with a style, so that the letters stand somewhat
in relief, the paper is pressed on the sensitised plate. On apply-
ing the ordinary iron developer to the plate, a copy of the words
is obtained. This operation is conducted throughout in the dark.
Here, then, is & mechanical cause as powerful as light in pro-
ducing a latent image on a plate.

PARLOUR MAGIO SCIENTIFIC TOYS.

Tae Stereoscopic Company have issued the following novelties,
which are not only amusing toys, but in the hands of the “larger
growth” may serve to exemplify important phenomena.

. The Art-Comlrination Portraits are oxecuted by taking an or-
dinary carte-de-visite portrait; extending the paper, say to five
inches by four, by printing it larger, and then filling in a back-
ground to the taste of the sittoer in oils, or a sketch of some favourite
spot in the country, your house or grounds, thus making the pic-
ture an interesting memento. By this now method, also, can be
taken all the members of a family who have thoir cartes already
taken; and they can be grouped in ono large picture, 8o as to ap-
pear as if all photographed atonce, and coloured. Thus family pie-
tures cun be made np, and overy likoness strictly preserved, so as
to combine the truthfulness of photography with the grace of art.

The Eidotrope originatod from a suggestion of Professor
‘Wheatstone, and is a valuable accessory to the Magic Lantern. It
consists of two perforated metal discs, about four inches diameter,
fixed on an axle; and, by a simple revolution, producing geometri-
cal figures of exquirite beauty and delicate gradations of tone,
when the discs are slowly revolved. While these changes are in
progress, one perforation only, on the upper plate, will be found
perfectly coincident with anothor on the lower ; while all the rest
are irregular, and form different combinations. When, however,
for the Magic Tantern the discs are put into more rapid motion,
instead of producing geometrical figures, flashing rays of light
appear and are projocted on the screen with extraordinary results.
By employing variously-coloured diacs of glass or other material
in connection with the Eidotrope, fine effects of colour may be
obtained. It can be worked in the hand, and its effects displayed
by light from a window, lamp, or fire, or by reflection from a co-
loured

IMW Vegetation is produced by folding a shéet of pre-
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pared paper backwards and forwards in the form of an extended
clothes-horse, when it will stand firmly. Then upply & lighted
lucifer-match along the entire upper edge, when the vegetation will
issue forth in variegated tints and mysterious effocts.

The Parlour Steam-engine consists of a glass spirit-lamp,
which, being trimmed and lighted, forms the furnace; another
glass globe is the boiler, which is to bo held by its projecting
arm for a few seconds, in or over the flame of the spirit-lamp,
the bottom part downwards, at the same time keeping it in
motion, to provent unequal expansion. Whon it is thoroughly
warmed, plunge the #p of the steam-pipe, for a moment or two,
into a saucer of cold water or aqucous perfume, when, a vacuum
being caused by the heut previously applied, tho cold water or
perfume violently rushes 1n, through the small opening or tip,
into the projecting arm. When tho glass boiler is Aalf filled,
withdraw it, and the loss by evaporation can be supplied by re-
peating tho oporation. 1lold the glass boiler by the spiral wire
(which should be previously straightened) over the spirit-furnace ;
the water or perfume will boil and hocome partly converted into
steam, which, issuing in a feathery jet with great force from the
small opening at tho end of the tube, sets the engine in motion
with such rapidity that, revolving on a swivel attached to the
spiral chain, the projecting arm becomes invisiblo; or partly fill

e boiler with spirit and suspend it as usual, then place a light
on each side of it. When it bogins to slowly revolve, the vapour
from the warmed spirit, issuing from the jet, will ignite, and in
its revolution the boilor will present the appearance of a solid
body surronnded by a lurid belt, which boars a striking resem-
blance to “Saturn’s Ring.” The introduction of a fcw drops of
a solution of coppor will give Saturn’s belt. a beautiful celestial
hue. The Parlour Steam-cngine is patented.

NEW MINKRAL.

At a moeting of the Paris Academy of Sciences, was read
M. Wéhler's description of Laurite, a new mineral, discovered in
Borneo, mixed with the ore of platinum. It is a sesquisulphuret
of ruthenium combined with sulphuret of osmium, and is said to
be the first natural sulphuret that has beon found with metals of
the platinum group. Laurite occurs in the form of small glo-
bules, not larger than half a millimdtre, the most of them having
brilliant facets, and being true crystals, very hard and very
brittle.
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Hntural - History.

ZOOLOGY.

ON PBIOLOGY.

Pror. Huxvray has given to the British Association a brief ab-
stract discourse upon the gencral subject of Biology. He wished
to consider for a short time the object of the science indicated by
the new term biology, and the scope of those persons who pur-
sue it, and subsequently the position which had been given to its
various branches in this section of the Association. Suppose
him to be provided with two properties, an egg and a bean, he
would draw the attention of his listeners to their contents.
Neither of them contains anything but an incomplete rudimen-
tary foreshadowing what they will produce. Imagine the egg
incubated, or the seed placed in the ground. After a time, a
being full of life and activity, and possessing even mental powers,
will come from the egg; the chick will eventually bocome a fowl.
So, too, the bean will become a beanstalk. In the whole set of
changes undergone there is a definite order and succession of forms,
to which the name Development: is applied.

In studying each stage of this development, we only study a
series of distinct forms. It is only form which is studied, as a
rule, in development. The inquirer does not ask how or why
these changes take place, but simply what they may be. When
our chick or bean har arrived at maturity we have not a homo-
geneous mass. There are muscles and bones in the one, and fibres
and tissues in the other. The study of the form of the internal
parts is called Anatomy, and it is anatorLy, whether on a small
or on a large scale.” The size does not affect the nature of the
study ; it is anatomy, whether we deal with parts one inch or one-
thousandth of an inch in diameter. He would lay particular
stress on this, because somo persons had a confused notion on the
matter; microscopic anatomy, or Histology, is assuredly anatomy.
In all this we-deal with form. So, in considering the relation of
being to being, we observe that the form of an oak is more like
that of a beanstalk than it is like & man’s; again, a man is more
like a monkey than he is like a crocodile. This study is that of
Taxonomy, Classification, Systematic Zoology, and Botany.
Form has still another study, that of Distribution, not only in
space, but in time. The life on our earth is not a thing of
mr;lay, but, goes back so far into past ages that the record

off ere we find its first commencement. Palmontology is
the biology of the past, and a fossil animal differs only in this
regard from a one, that it has been dead ages instead of
days. We have, then, Development, Anatomy, Classification,
and Distribution, all relating to form, constituting Morphology ;
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its methods are Observation, Classifications and Registration.
Ths facts concerning form are questions of force: every form is
force visible ; a form at rest is a balance of forces ; aform under-
going change is the predominance of one over others. How has
form come about? how does it commence ? how does it end ?
The question why bolongs to Physiology in its broader sense.
In a narrow sense it hus been used only in regard to the proper-
ties of individuals, as we say the Physiology of Man. But there
is another physiology, dealing with the causes of life, the founda-
tions of which as a science have been laid by Mr. Darwin, whose
name will go down to posterity as that of the first man to orga-
nise this study. Such is a view of the reiations of the various
branches of biological science. Two things are wrapped up in
it: Form and Cause. The study of physiology requires great
preparation; over the door of the physiological department
might well be written, “Let no one enter here who is not a
chemist and physicist.”
ORIGIN OF LIFE.

Prorrssor James D. Dana, in reforence to the question of
spontaneous generation, discussed by Pasteur, Pouchet, Child,
Clark, and others, gives & “ Word on the Origin of Life” in the
American Journal of Scirnce. He dwells on tho important fact
that, without some pre-existing plant or animal to afford the
hay, flour, or muscle, &c., there could have come none of the ani-
mals or plants bred by the alleged spontaneous goneration. The
organic matter is, in one sense, dead; but still it originated
through life. 'When the decomposition of tho material begins,
and the forces are thus disturbed, then the moving things, claimed
to be due to sponianeous gencration, make their appearance.
From the highest ordor of compounds in tho animal or vegetable
kingdoms comes the lowest in the vegetable kingdom—a cellular
plant. He appends some observalions by Professor W. .
Brewer, of California, showing that plants of a low grade may
thrive in waters very near if not at the boiling point, and even
when very acid or saline. Professor Brower also refers to the
occurrence of the larvee of flies in Mono Lake, which is intensely
raline. In a noto he quotes statements by Lindley, Balfour,
Berkley, and others, testifying to the gormination of the seeds of
the raspberry, grape, and other plants, after having been exposed
ta a boiling temperature.—Zllustrated London News.

NUTRITION.

M. Lacaze-DurHiEss, in a paper on the circulation of the
lower animals, read to the Paris Academy of Sciences, spe-
cially refers to the violent contractions and the fluid emitted by
annii‘; and other molluscee when irritated : and, after profound
study of the nervous and circulatory system, records his convie-
tion that the conditions in which Nutrition is accomplished in
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soophytes, mollusage, and other of the lower animals, differs
most profoundly from those which correspond to the same
function in the higher orders, since the blood of the former is
very different from that of the vertebrata, and has also direct
relations with the exterior world.

ANTHROPOLOGY.

AT the late meeting of the British Association, Section D
(Biology), three divisions were made —viz., the Section of Biology
roper and the Departments of Physiology and Anthropology.
he latter science had to struggle for recognition at the Birming-
ham meeting in 1865, but at Nottingham full recognition has
been made of 1ts claims, and a special apartment allotted to it
in the People’s College. The President. (Mr. Wallace) congratu-
lated the audionce on the inauguration of a sub-section, in which
all students of man, by whatever name they might call them-
selves, could meet. harmoniously to state their views and opinions,
with the sole ohject of eliminating truth. Anthropology the
President defined as the science which contemplates man under
all his varied aspects—as an animal and as a moral and intel-
lectual being, in his relations to lower organisms, to his fellow-
man, and to the universe. The anthropologist sought to collect
together and systematise the facts and the laws which had been
brought to light by all those branches of study which, directly
or indirectly, had man for their ohject. They would then be in
a condition to determine the special linos of investigation most
needed to complete our knowledgo of man; and might hope ul-
timately to arrive at some definite conclusions on the t
problems which interested all—the origin, the nature, and the

destiny of the human race.

HERMAPHRODITISM.

M. Bareiant’s notes on the development of the aphides contain
many remarkable details, tending to prove that Hermaphroditism
is the normal condition of these creatures throughout the viva-
parous period of their existence.

NATURAL SELECTION APFLIED TO ANTHROPOLOGY.

At the meeting of tho British Association, Mr. E. Taylor has
di d some ph of the higher civilization, traceable
to a rudimentary origin among savage tribes, a p’gﬁer in which
the Section manifested considerable interest. e principal
essay, however, giving rise to a conversation, was that contributed
by Dr. James Hunt on the principle of Natural Selection applied
to Anthropology, in reply to views propounded by some of Mr.
Darwin's disciples. Dr. Hunt pointed out the inaccuracies in
the arguments used by Professor Huxley and Mr. Wallace, who
had exaggerated the teaching of Mr. Darwin, as regards the ap-
plication of the law of “ natural selection” to the origin of man.
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He showed that it was an illogical Darwinism which led to the
inference of the original unity of the human species; and that
Carl Vog and the more philosophian transmutationists con-
sidered the polygamist hypothesis the more probable. He com-
mented on the great amount of imagination which the Darwinian
hypothesis required, and hoped that in a more accurate scientific
age more precise doctrines would be elicited.

THEORY OF MODIFICATION.

Me. R. WaLrace has read to the British Association a paper
““On Reversed Sexual Characters in a Butterfly, and their Inter-
pretation on the Theory of Modifications and Adaptive Mimicry
(illustrated by specimens).”  Tn {his paper the author, who is an
independent originator of the theory advanced Ly Darwin, gave
the result of some of his own and Mr. Bates’s observations on
the origin of species in Lepidoptera. The Ileliconidm, a group
of butterflies with a powerful odour, such as to cause birds to
avoid eating them, were simulated by the females of anothor
group, which had no smell, and might otherwiso fall ready
victims to birds. By their great resemublance to the obnoxious
butterflies, the scentloss females were enubled to esciape pursuit,
and deposit their eggs. In different regions there were different
species, thus imitating and being imitated. Mr. Wallace con-
ceived that this case was a_crucial test of the truth of the Dar-
winian doctrine. The fomales least like the Heliconide had
always been more subject. to destruction; and consequently, by
this process of natural selection, the present state of very close
resemblance had resulted.

Prof. Huxloy cautioned Mr. Walluce against considering this
a8 a decisive case. It was explained quite as eompletely by the
teleological doctrine of the late Dr. Paley. Mr. Herbert Sponcor
thought he could show that the case described by Mr. Wallace
could not be satisfactorily oxplained hy Dr. Paley's teaching. He
understood Mr. Wallacoe that the imitation was not complete, and
varied in different individuals. "This incompleteness was not to
be explained were we to assume that the one butterfly was made
in imitation of the.other by the Creator; but it was readily
accounted for by the law of evolution.

MICROSCOFICAL RESEARCHES.

Ix the Quarterly Journal of Mioroscopical Science, Mr. James
8mith describes a new method of preparing cells for mounting
dry objects; Mr. Richard Beck gives details of an improved
growing-cell, and shows how the object-glass may be made its
own condenser by means of a new kind of illumination for opaque
objects ; Dr. Maddox describes his new brass slide clip as useful,
and easily made; and Captain J. Mitchell explains how the true
reading of measurements with the cobweb micrometer may be
obtained —a subject of much importance when the instrument is
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applied to such delicate investigations as * the diameter of blood
corpuscles when a man’s life is in the balance.”

HUMAN CRANIA.

Proressor Huxrey has read to the British Association a
valuable paper, entitled “ Remarks on Two Extreme Forms of
Human Crania,” the object. of which was to show that synostosis
could not be relied upon as the cause of abnormal developments
of crania. One of the skulls exhibited, that of a Tartar, was an
instance of extreme brachycephaly with ossification of the sagittal
suture. The other, that of a New Zealander (?), was an example
of extreme dolicocephaly not associated with synostosis. The
Professor wished to impress on the audience—first, that the
period at which synostosis ook place cannot be positively ascer-
tained, and that early synostosis may occur without producing
alteration in shape ; secondly, that extreme alteration ma.tilc(s,ccur
without synostosis. The importance of making a section ugh
crania before expressing an opinion upon them was also pointed
out and illustrated. The angle of the basi-cranial axis may be
tho same, but the adjacent parts may be so arranged as to pro-
duce very different outlines.

Mr. William Turner said that he possessed two skulls posses-
sing peculiarities similar to those exhibited ; one, a Bohemian, was
very brachycephalic, though the sagittal suture was ossified.
This was all the more remarkable, because the person was pro-
bably not,more than 21 years of age. The second, found in Lin-
colnshire, very dolicocephalic with the sagittal suture still open.
Mr. Sebastian Evans asked whether there were marks of ex-
ternal compression in the case of the Tartar skull. Mr. Huxley
was of opinion that there were not, though Dr. Barnard Davis
and Dr. Carter Blake thought that there were. Dr. Barnard
Davis was of opinion, that, where synostosis occurred in early
infancy one-third of the skulls would be altered.

Mr. James Hunt communicated to the department the results
of observations made in nincty-cight cuses of modern Norwe-

ians. The craninl mcasurements of the majority of the cases
indicated that the form of the skull in the Norwegian is much
more rounded than had hithorto been supposed. The average
height of eight cases of males was 5ft. 8in. _The hair, in the
majority of cases, wus light birown, the eyes light blue. Tho
author contended that there was no such thing as a Norse type,
the races inhabiting that country differing quite as much, ifyt!::t
more, than any now inhabiting this country. The author gave
some details of his examination of Swedes and Lapps, and con-
cluded by suggesting the desirability of not confusing the in-
habitants of Norway and Sweden.
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POLYNESIAN RACES.

M. QuaTreraGr has presented to the Paris Academy of
Sciences a work of his on the Polynesian Races, in which he en-
deavours to prove the following propositions:—1." That the
Polynesians were pot created in soparate nations nor on the spot.
2. ’E:nt they are- not the remnants of a pre-existing people,
partly destroyod by some convulsion. 3. That, whatever the
origin of the islands in which they were found, they arrived there
by voluntary migration or involuntary disporsion successively,
and proceeding from west to east, at least, as a general rule. 4.
That the{l started from the Eastern Archipslago of Asia. 6.
That in the latter the primitive race of thuse offshoots may he
found perfectly recognisable by its physical charncteristics, as
well 4s by its language. 6. That the Polynesians first established
themselves at Sumoa and Tonga, and thence passed into the
other archipelagoes of the immense ocoan before them. 7. That
some of the islands on which they landed wero entiroly deserted,
and others contained a few inhabitants of different origin, more
or less dark-skinned, who must, huve arrived there in the same
way. This, our readers will perceive, is the weak point of the
author's theory. Whero did the latter aborigines come from?

SUPPOSED FOSSIL JAW.

Dr. CarTeR Brakk has read to the British Association a paper
on the supposed Human Jaw recently found near Dinant, in Bel-
gium ; in which ho pointod out the deviations which it prosented
from the ordinary human type, with its great resemblance to the
jaws of Australians, and, to a certain extent, of the apes. He
detailed the geological circumstances under which the jaw was
found in a deposit of stratified river-gravel, and assigned to it an
antiquity coeval with that of tho elephant, rhinoceros, and hysena
bones found with it. An animated discussion took place, joined
in by Mr. Wallace, Dr. Hunt, Dr. Barnard Davis, and others.

MAN'S PAST AND PRESENT CONDITION.
A PaPER has been read to the Victoria Institute, by Mr. Red-
die, the honorary secretary, on * The Various Theories of Man’s
and Present Condition.” He considered the theories now
entertained as chiefly throe :—The roligious theory of the creation
of Adam, a porfect being, who fell ; the Darwinian theory, which
derives mankind from apes; and the Polygenous theory, which
considers the primitive men to be low-caste savages of different
colours, at first even without speech; and in that res 'ct_the
Darwinian and Polygenous theories agree. Two chief objections
were urged against Darwinism, that it has never even been at-
tempted to explain how the first young mammal could be nourished
if its progenitor was not a mammal ; nor how monkeys could pos-
sibly train up the first human baby they produced, granting that
they could produce it.
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COLOUR OF MAN.

Dr. Davy has read to the British Association a paper “On
the Colour of Man.” The author first enumerated the various
shades of complexion, and the position in which they were found,
and then went into the subject of causation. The warmer the
climate the less the difference in the venous and arterial blood.
The Esquimaux were neither fair nor dark-brown, but inter-
mediate. The long, continuous solar effect for one-half the year,
associatod them with the inhabitants of the tropics; whilst their
living underground the other half, assimilated them to inhabi-
tants of the fairer countries. He showed that the circumstances
of a colder climate favour fairness of the skin. With regard to
the Chinese, he ventured the conjecture that their colour might
be owing to the imporfect development of blood in the bile. The
hereditary colour might pass, in course of time, into that distine-
tive of the climate. Of this he gave a variety of instances ; and
invited discussion on a subject of no ordinary interest in regard
to health and beauty.

YOUNG HIPPOPOTAMUS.

A FINE young Hippopotamus, about eleven months old, and
which was born in the Zoological Gardens at Amsterdam, has
been exhibited at the Crystal Palace. “ Hermann,” as his kéeper
calls him, is a most interesting and amusing beast, being about
the sizo of a very large ]ibig, though, of course, much more mas-
sively made. Ho is much lighter in colour than the full-grown
animal ; tho sides of the heud, eoyelids, lower parts and flanks,
being all of a pale pink tone, the back and upper surface of a
light greyish tint. His tusks are just protruding through the

ms, and his molar teeth have appen.rotr some little time. He
13 fed on milk and ontmeal mixed together, his attendant being
obliged to place his hand in his pet’s mouth during the process.
He is kept in one of the side galleries of the tropical department,
where a large tank of water 1s placed for him; in this he dis-
ports himself with grcat onjoyment, splashing and diving most
energetically, and oceasionally uttering the trumpet-like snort so
poculiar to the animal.—Land and Water.

IVORY.

Tue number of elephants thut must be destroyed annually to
meet the demand for Ivory is absolutely enormous. It is stated
on good authority that the cutlery establishments of Sheffield
alone consume annually the ivo? which is supplied by slaying
more than 20,000 elephants, and every country must also have
its S“Pplti. The other sources from which ivory is obtained, the
walrus, the narwhal, &c., afford but an insignificant item in the
supply, and as no other substance has been discovered or in-
vented which can take its place, and as the demand is constantly
increasing from year to year, it would seem that the race of ele-
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phants may, before long, become extinct. The best ivory known
is that which comes from Africa, for though it is not so whiteas
that furnished by the Asiatic elephants, it preserves its colour
best, is most transparent, freest from cracks, and receives the
highest polish. This is owing to the fact that the African ivory
contains about equal parts of animal and earthy matter, while in
the Asiatic the proportion of earthy matter is greater. Ome
t source of the supply of ivory in Russia and the northern
countries of Europe is the tusks of extinct species of elephants
and mammoths, which are fouud in the banks of the rivers of
Northern Siberia in a remarkable state of preservation. In very
cold countries ivory of fossil elephants is preserved for ages. In
our own country the fossil remuins occasionully dug up are dry
and brittle ; but builing in a solution of gelatine will supply the
want of the original albuminous matter. So, on the other hand,
by dissolving a portion of the earthy matter, which is one of the
principal ingredients, ivory retains its tonacity, but becomes ex-
ceedingly flexible. 1t is thus propared for making surgical in-
struments. What will supply the place of ivory when the race
of elephants is destroyed we cannot tell, but ingenuity is already
at work to furnish a substitute, and is stimulated by the ofter of
large rewards. A short timo since a reward of $5,000 was
offered in this country by partios interested in the manufacture
of billiard-balls for a substance possessing the same qualities in
about the same proportions. Its elasticity adapts it to this pur-
pose, but as ivory is affected by dampness and expands unequally
according to the grain, it is found that the balls do not retain
their perfect sphericity in all states of the atmosphere. For this
reason, and on account of its increasing scarcity, some other sub-
stance is in demand. Vegetable ivory, so-called, is used in
making many articles, but it is of comparatively little value,
There seems to be more hope that the requisite material will be
obtained from some compound of India-rubber or gutta-percha
than from any other source.—Ncw York Journal of Commerce.

POISON FOR RATS,

A ~ote by M. Cloez has been read at a meeting of the Paris
Academy of Sciences, relative to the effects of the vapours of the
sulphuret of carbon upon animals. The Museum of Natural
History is infested with Rats, and all the known methods of
destroying them have hitherto failed. M. Clocz, after several
experiments, has proved that an atmosphere containing one
twenticth of its volume of the vapour of sulphuret of carbon is
fatal to these animals. Ho arranged apparatus for the intro-
duction of this vapour into the holes of the rats, and numerous
corpses testified to its poisonous efficacy.

THE LEMMING,
M. Guyox has communicated to the Paris Academy of Sciences

some additional particulars respecting the Lemming which he
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brought over from Norway, and which, after about a year's resi-
dence in France, was accidentally killed by being trodden upon,
its death being due to its invincible opposition to captivity., Its
struggles for freedom continued day and night, and it gnawed the
hardiit wood and twisted and scratched iron. and when at large
it endeavoured to bury itself alive rather than be taken. When
at bay, it would sit upon its hind-quarters, and hiss, and barvk,
and spit forth suliva of a rather poisonous nature. M. Guyon
at length provided a nest for his protégé, being a eage filled with
moss, from which it came forth at night, and into which it retired
at the approach of day. It manifested great shyness in feeding,
yet learnt to make signs to attract motice when in need of a
supply. It partook of ordinary human food—such as bread, nuts,
figs, sugar, cheese, &c. M. Guyon proved, contrary to the
general opinion, that the lemming is susceptible of a certain
amount of sociability ; it would stop in its movements when it
heard the imitation of its peculiar ery ; but yet seemed never to
put off wholly its habitual mistrust of man.  Martins and other
travellers consider the mountains which separate Sweden from
Norwuy to be the home of the lemming; but M. Guyon is in-
clined to give it a larger extension, compriging the summits of
the principal mountains of Seandinavia: and he refers to various
poeitions whore remains of this animal have been discovered.

THR MOLE.

Ix regard to the agricultural utility of the Mole, M. Weber, of
Zaurich, reports that he has carefully examined the stomachs of
fifteen moles, taken in different places, and has not found in them
any vestige of plants, or roots of plants, but only remains of worms.
If vegetables had beon eaten, part would have remained, as they
are more difficult, to digest than animal substances. M. Webor
alsn inclosed some moles in a box filled with earth, partially covered
with fresh turf, togethor with a box of worms. He states that
in nine days two moles had eaten 341 white worms, 193 earth-
worms, 25 caterpillars, and also a mouse, skin and hone, which
had beon put into the box alive. When he gave them raw meat
mixed with vegetables, they ate the former only, and when the
were left with nothing but vegetables, they died of hunger. It
has been calculated that two moles destroy 20,000 white worms
in a year.

EXTINCT BIRDS OF THE MASCARFNR ISLANDS.

Prorrssor NrwToN has read to the British Association his
Report on the Extinct Birds of the Mascarene Islands. The
Committee appointed by the British Association at Birmingham,
September, 1865, for the purpose of assisting Mr. E. Newton in
his researches for the remains of the extinct Didine Birds of
the Mascarene Islands, have the honour to report as follows :—
Almost immediately after the appointment of the Committee,
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intelligence was received in England of the 'imgol’hnt(lilewev
by Mrg.eG. Clark, of Mahe , in Msun';:irgﬁ, of ' a large deposit
of bones of the true Dodo (Didus ineptus, L.) in a marsh known
a8 the “ Mareaux Songes,” an account of which that gentleman
has published in the Jbis magazine for April, 1866. S8everal fine
series of these bones having been sent to England : some were
ed by the Trustees of the British Museum, and formed
the subject of a memoir “ On the Osteology of the Dodo,” read
by Prof. Owen to the Zoological Society, 9th January, 1866 ;
some other fine series of these bones were exhibited. Several
smaller series of bones have likewise been variously distri-
buted by sale or gift, both in England and the Continent, so
that numerous musecums and collections have already reaped
the benefit of Mr. Clark’s valuable discovery; the importance
of which may be better appreciated, when it is remembered
that previously the only remains of the dodo known to natu-
ralists were the head and foot at Oxford, the skull at Copen-
hagen, the portion of an upper mandible at Prague, and the foot
in the British Museum. Now, it is believed that almost every
bone of the bird’s skeleton has been recovered with the excep-
tion—though that is an important exception—of the extremity
of the wing. The attention of Mr. E. Newton has been es-
pecially called to this deficiency, which seems likely to be sup-
lied by a thorough and systematic examination of the * Mareanx
gonges," or at least of the part of it which had been most pro-
lific in dodos’ bones.

THE DODO.

Prorrssor OWEN has read to the Zoological Society a paper orf
the Dodo referred to in the above abstract. The dodo, he said, "
was one of the curiosities of Natural History, on account of its
entire extinction and the paucity of its remains, Till a very short
time ago, nothing but a very few fragments of its bones, and those
scattered over several museums, were known to exist. In 1863,
however, Mr. Owen, having been introduced, by Miss Burdett
Coutts, to the Bishop of Mauritius, endeavoured to intérest the
right Rev. Prelate in a search for further relics of the dodo in
his diocese ; and in November last he received from his Lordship
a letter, accompanying a collection which had been discovered by
Mr. George Clark, master of the Government school in the
island, and an axrdent naturalist. These comprised no fewer than
a hundred bones and fragments of bones, which had upparem
belonged to four or five individuals, somewhat differing from
other in size. The dodo was undoubtedly & pigeon, but it was
flightless, and its structure was modifled in conformity with this
circumstance. It was somewhat larger than a turkey-cock, and
Mr. Clark’s discoveries eomg]{etely authenticate the well-known
portrait of it in the British, Museum. It was addicted in some
measure to animal food, and it was doubtless this fact that

‘o .
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It may be further observed, i ﬁection,” (.ho extreme
smallness of the dodo's brain fui*gatitled it to its djgti
epithet of “ Inept.” . ‘

X OF AMERICA AND EUROPH.

3 3&& in his paper on the distribution and migra-
tions $Mipeth Amerioan bivas, in the American Journal of Soionce
arriyes at the Wilowing conclusions, in regard to the Inté

of Birds between America and Europe. European birds, especi

the land species, reach Greenland and return to the Continent by
way of Iceland, the Faroe Islands forming a stepping-stone from
Great Britain and Scandinavia. In very rare instances, species
seem to proceed direct to Greenland without stopping in Iceland.
The European birds found on the continent of North America
reach it by autumnal movement from Greenland, in company with
strictly North American species. Birds of North America rargly,
if ever, reach England from Greenland by direct spontaneous
migration by way of Iceland. Most imens of American
birds recorded as found in Europe were taken in England (abeut
fifty out of sixty-nine); some of them in Heligoland; very few
on the Continent. Land birds in only five instances. In nearly
all cases, these imens belonged to species abundant during
summer in New land and in the eastern provinces of British
America.

ARTIFICIAL BIRDS NESTS.

Tur Bulletin de la Société & Acclimatation states that Artificial
Birds' Nests are now made in Switzerland under the direction
of the societies formed thore for the protection of insectivorous
birds. One of the members of a society of this description,
who inhabits Vevey, having observed that many species of that
kind selected for nests the holes they find in the trunks of rotten
trees, and that they consequently do not find it easy to settle in
orchards, whers all the trees are in good condition, began, twenty- .
five years ago, to set up rotten trunks in his grounds; and since
then he has had mno need to trouble himself in the least about
clearing away caterpillars, that care being entirely left to his
winged guests, who perform their duty admirably.

ZOSTEROPS DORSALIS,

De. J. E. Gray reports that the British Museum has received
a apecimen of the Zosterops Dorsalis, a singular little bird which
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$iixés Intely made its appearance in Wanganawi, New Zealand, and
Which appears to have migrated for the winter from Tasmania.
3t promised to prove a blessing, by arresting the progress of the
‘American blight among the apple-trees in its temporary home.
At first its advent was hailed as a blessing, on account of its
fapidly devouring the blight insects ; but this benefit has been
greatly neutralised by its feeding also upon the tender buds of
trees; and, as it retires into the high grounds at the approach of
spmmer, it gives the blight time to reappear as as ever
before its return. Unlike the native birds, the zosterops fly about
in large flocks of several hundreds, making an incessant chattering.

~

FINE VULTURE.

qfcomlzn R. C.beT:umn the Procm;m 8 of the Aaiaticd 7

, describes a imen of the rare and noble
binfovng.lmr Monarchus, Whm shot, on th:egd of March lest,
at Umballah, while it was feeding, with two others, on the dead
body of a horse. It weighed 17 Ib., and its wings extended, from
tip to tip, 8ft. 2in. Its length, including bill and tail, was
8 ft. 7 in. The extent round the body and wings was 3 ft. Its
general colour was a very dark brown, the entire neck, eyebrows,
and region of the ears being devoid of feathers, and the skin of
a livid white. When flying, this vulture is easily distinguishable
from others, as no white is visible, and the tail is very rounded.

GIGANTIC BIRDS.

Tax fossil remains of a Gigantic Bird, estimated to have stood
26 ft. high, have been discovered in some beds of limestone at
Nelson, in New Zealand. The remains consist of a head minus
the lower jaw, the dimensions of which are 3 ft. 4 in. by 1 ft. 10in. ;
the orbit of the eye measured 4} in. by 2} in.; also a body
minus the neck; the thorax is highly developed but rather flat,
the tail long, and body bulky ; the wings, which are well defined,
are large and close to the body, and are separated by a saddle or
cradle, very graceful in form ; the feathers covering tho body are
of a large size and lying closo.—Australian Paper.

Professor Owen suggested that a foather or bono of the above
extraordinary fossil bird or reptile discovered at Nelson should be
forwarded to him for examination. That fossil might have been
better described from its appearance as an enormous brickbat.
Mr. Dobson, who, in consequence of Professor Owen’s request,

-i the supposed fossil, declared it to be merely a mass of
i quartzose sandstone. By the next mail, Dr. Hector,
F. ﬂv., the Government geologist, sent some elaborate draw-
ings, &e., of & portion of a moa’s , with the bones of the
chick in an advanced state of incubation. The egg was found at
Otago.—(Letter from Wellington.) )
- Professor Owen 'says :—* The notice of the remajns found in .
-the province of Nelson assures mezt.hatthey are those of a saurian
: [
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" yoptildand indicate the jurassic age of the ‘beds of lime-sipne’
in which they have been petrified. Parts of a plesiosanris
" were discovered in that province, by Mr. J. H. Hoos, of |

.House, Dunkeld, in 1861 ; but the present are of another kind.

NEW OASSOWARY AND HONEY-EATER.—CAPRIMULGIDA.
Mz. P. L. Scrarer has exhibited to the Zoological Society &
small bundle of feathers of a species of Cassowary, supposed to
be those of Casuarius Australis, which had been taken out of a
native hut in northern Queensland, and are of great interest, as
being the only portion of this bird ever brought to Eurepe. M,
d exhibited, on the part of Sir W. Jardine, Bart., a specimen
of a new species ‘of Honey-eater, of the genus Ptilotis, from
Victoria, Australia, pro; to be called Ptilotis cassidiz, together
with some other rare Australian species, amongst which was a
skin of the rare Finch, Emblema pictum, from Northern Australia.
Mr, P. L. Sclater also read some additional notes on the Capri-
mulgide, relating principally to certain American species, of which

one was characterised as new to science, Anirostomus ornatus.

. THE PRESERVATION OF BGGS.

Tar Preservation of Eggs is a matter about which there’ exist
many opinions. At a late meeting of the Furmeors’ Institute in
New York, a note was received from Mr. W. M. Brown, of In-
diana, inquiring whether there is any way to pack eggs so as to
keep them good from spring until the wintor months? Upon
this question the following discussion took place. The name of
the first speaker is mot given:—There are various modes of.
keeping eggs, none of which are quite successful. Sometimes
oggs packed in water saturated with lime keep perfectly well,
and sometimes they do not. Some persons say they can keep
them in water saturated with sall ; others keep them packed in
fine dry salt, others in charcoal-dust. If packed in sand, and
kept in a very cool cellar, thoy will remain through the year.
They should always be packed small end up. The best way to
preserve eggs is to store them in one of Professor Nyce's pre-
servatories.

Professor Smith, Columbia College, said, that the common
way of preserving eggs in the north of Europe, and which ap-
peared to be more effectunl than any other mode he had ever
seen, was this :—Tho eggs are placed in a barrel, keg, earthen
jar, or any other suitable vessel, and then melted tallow, only
Just. warm enough to flow, is poured in, filling the interstices,
and thus hermetically sealing the eggs from the air, which ap-

to be all that 1s necessary for their perfect; preservation.

m wanted for use, they are easily obtained by warming the
open end of the vessel, to soften the tallow. ) .

Mr, Solon Robinson said he thought lard or eil would answer

- the purpose ; it would be more convenient. He had heard molasues

recommended, and did not see why it would not answeg perfectly. -
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+ Mr, Carpenter said, he had found no difficulty in preservi

eggs in fine dry salt. He packs them endwise, and about onneng.'

month reverses the ends of the casks, or rather box with straight

gides, 8o that a board and cloth or paper fits down and h
contents in their place when reversed.

Professor Tillman gave it as his opinion, that a.nythi:g. which
would exclude air would preserve eggs. IRecent experiments in
France have developed the fact that varnishing the sggl.l destroys
the value of the egg for incubation.

Mr. E. Williams said he had seen eggs perfectly preserved by
packing in meal.—Abridged from the Canada Farmer,

VISION OF FISH AND AMPHIBIA.
M. PraTrAU, of Ghent, has recently published a sketch of his
researches on the Vision of Firh and the Amphibia. His inves-
igations were only extended to fresh-water fish, owing to the
difficulty of procuring others in a fresh state. He finds that
the cornea is flattencd in the centre, but that a curvature is ve:
apparent. at the border. Tho crystalline lens is always spherical,
and tho liquid which fills the cavity of the cye is of the same,
or nearly of the same, specific gravity as water. For purposes
of comparison he has examined the eyes of aquatic birds, and
of frogs, and of some aquatic mammalia, and he finds that, in all,
the cornea is sensibly flattened in the centre, and the crystalline
lens approaches the form of a sphere. In order to show that, in
the ﬂsﬁ, vision is as distinct in air as in water, and that this dis-
tinctness is independent of any power of accommodation, he
prepared a 1-e,cont}l)e removed eye in such a manner as to show
the formation of the image of-external objects. He found that
the distances of distinct vision were sensibly the same, whether
the organ was in air or immersed in water. These experiments
were made upon the eyes of two or three kinds of fresh-water
fish and frogs. He did not extend them to the eycs of aquatic
birds and mammals, but instances the similarity of structure
with the eyes of fish as a proof that the same principla;revai]s
in both cases. The memoir and plates appear in the Mémoires
des Savants Etrangers of the Belgian Academy.

INCREASE OF FISH.-
TuB proverbial inexhaustible ichthyological wealth of the ses
is in great measure borne out by the following authentic returns
procured by the Fishery Commissioners. The quantity of fish
conveyed to London by the North-Eustern, Manchester, Sheffield
and Lincolnshire, Great Northern, and South Devon Railways
in 1856, was 11,714 tons; in 1857, 15,166 tons; in 1858,
21,615 tons; in 1859, 27,440 tons; in 1860, 27,468 tons; in
1861, 33,337 tons ; in 1862, 36,869 tons; in 1863, 37,833 tons;
and in 1864, 40,337 tons; thus showing an increase of more than
threefold in nine years. :
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s OSSEOUS FISHES. Lol
' A parER has been read to the British Association, * On the
Conditions of the Protoplasmic Movements in the egg of Ossbous
Fishes,” by Dr. Ransom. The subject of these rotations or
oscillatipns had engaged attention since the time of Rosconi. By
means of diagrams, the phenomena of movement visible in the
unimpregnated egg were shown. After water has entered the
ovurm, a distension of the outer rim and a diminution of the yolk
mass itself occur, while the separation of the food-yolk takes
place. Then the protoplasmic movements cease, fissile eontrac-
tions commence, and the general process of yolk-division occurs.
The author detailed the results of a number of experiments with
various agents, the object of which was to ascertain their action
on the rhythmic movements he had described in the yolk.

PLYING FISH.

Me. Horace MaNN, in a letter printed by the Boston Society
of Natural History in their Proceedings, describes the method of
flight of the Flying Fish. He supposed that the animal must

uire some considerable momentum below the surface before
rising from it, and wished to see if its motion, after leaving the
water, was more accelerated than during the later periods of its
flight. He thinks that he discovered a slight difference in the
rate of motion, but also thinks that the motion is kept up li)iythe
fins, and that the weight is sustained by them. These fishes
plainly have the power of altering their course, so far as rising
and falling, and can go over the surface of & noi very high wave.
Mr. Mann has seen a school of & dozen or twenty rise and fall
slightly into the water, and issue from it again and again, alter-
ing their course for the distance of seventy-five to a -hundred
. Sometimes they fly thirty or forty yards without touching
the water, but usually do not go more than half that distance.
They rise commonly not much more than a foot from the water ;
but sometimes rise eight or ten feet.

SCOPELINIDES.

Ax abstract of & memoir by Professor Leuckart appears in the
Bibliothdque Universelle of Geneva, in which it is stated that,
after closely examining the brilliant spots distributed over the
bodies of fishes of the family of Scopelinides, he has been led to

, the opinion that these spots are accessory visual organs, in con-
sequence of their anatomical structure. They have the form of
small cylinders, the anterior portion of which is occupied by &
spherical body of a very crystalline nature;.behind this is a
species of vitreous substance. The layer'of pigment which en-
velops® this omlubulbpreumasilveslummdnmm

. identical with the back part of the eye of the plagiostoma. The
geaus Stomias also has numercus rows of silvery wpots,
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which, aoconding to M. Leuskart, are of a similar charecter,
These observations should certainly direct the attention of
naturalists to this group of remarkable fishes. .

o FISH-HATCHING.

Dr. W. H. Ransoy, in a note, states that, in his experiments
.on Fish-Hatching, having had many losses through the impurity
of the water, just at the time when the embl&o began to respire,
‘he had obviated the difficulty by adding to the water, night and
morning, & few drops of a weak solution of perm:;ga.n&te of
lime, which at once sweetened the water and supplied oxygen.
He lost no more fish, and the young fry rommnﬂ' healthy and

TOUS. :
'“%. F. Buckland has elicited from Dr. Ransom the opinion,
that it was a mistake to pack eggs in damp moss, since they
required oxygenation by fresh pure water, and he had found them
live longest under that condition. .

VOICE OF FISHES. :

A wrmorr by M. Dufossé, on the different phzsiologieal phe-
nomena termed the * Voice of Fishes,” but which he proposes to
name ““ichthyopsophosis,” or ¢ fish-noise,” has been laid before a
meeting of the Paris Academy of Sciences. He asserts, that
facts prove that nature has not refused to all fishes the power of
expressing their instinctive sensations by sounds, but has not
conferred on them the unity of mechanism in the formation of
sonorous vibrations, as in other classes of vertebrata. Some
fishes, he says, are able to emit musical tones, engendered by a
mechanism in which the muscular vibration is the princi
motive er; others possess the faculty of making blowing
sounds, like those of certain reptiles; and others can produce
the creaking noise resembli tfa.t made by many insects. M.
Dufossé’s memoir was ref to a committee of naturalists for
consideration.

SCIENTIFIC CULTIVATION OF. A SALMON RIVER.

Mz. F. BuckraND, ina contributed by him to the -
ings of the British Assocmp'qt’ie:n, compares t.l{e ascent ofp:m:|
from the sea to the interior of the country, where it laysits eggs,
to the process of following a tree from its root u h
all its branches. The salmonis a very clever fish; the feel-
ing it shows, when preparing to lay ifs eggs, is so peculiar,
that he preferred to it *feeling” rather than “instinct.”
The distance which salmon ascend into the interior and thus
exhihit the powerful feeling they are influenced by when
‘i;‘gtodeposittheir , is instanced by their ascent of the
ite to a distance of 400 miles, where théy are stopped by
the falls of Schafthausen. Allow the salmon to lay, and

s
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. . Jthe care; put down ladders for it'to olimb
‘upon, . not nets to catch it. The salmon has mahy enemisse
“trape, haicks, cormorants, and herons ; otters also hunt the sal-
- mon not only for food, but as we ourselves do, for sport. Of all

the enemies the salmon has to contend against he has not a more
terrible than the millers. They are dreadful fellows. When a
salmon comes to a water-wheel it will stay by it for days. The
filler stops the wheel, and when the pool becomes calm the
salmon ventures on and is caught in his net. Steamers too are
its enemies, and though the salmon is not a nervous fish, it is
delayed by them. It is very sensitive to smell: when it comes
near towns it is often obliged to take out its pocket hand-
kerchief. It will not venture to pass up rivers filled with
sewage. What does it do then? It waits until a flood comes
and then ascends in purer waters. The salmon is no friend'to
waterfalls. There is a waterfall at Knaresborough. People
thought the salmon used to jump every Sunday morning to please
them, but the fact was, the millers were obliged, by law, to let
the water down on Sunday, and then the fish leaped. Toachers
are great enemies of salmon., During the winter months, it was
net an uncommon thing for one poacher to destroy 1,000, He
hedrd from a converted poacher a confession that made his hair
stand on end—he used to feed his pigs with salmon ! :
Mr. Ashworth, of Galway, has now the model fishery of the
United Kingdom. In 1853 it produced about 1,600; in 1862,
«16,000; 1863, 17,000; 1864, 20,000—a number representing
20,000/. Is not that a valuable fishery? To cultivate salmon
fishing, however, one must not lie in bed in winter; this business
" admits of noidleness. Mr. Ashworth asked the salmon poachers
how much they made by hing during the winter. About 30s.,
they admitted. He said, I will give you 3/ to let them alone.”
He has from 120 to 130 men employed to sce that the salmon
are not disturbed during the winter. He himself was proud of
having opened a river at Canterbury. This was famous forsalmon,
but there had been no salmon for many years—a net had been
inthe river. A deputation waited on the mayorand corporation,
founded an association, and the result was, the salmon had in-
creased. The Thames now is greatly vilified, but it used to be
a salmon river. The Eton hoys caught “skeggars,” but now
there are no eggs in the Thames, for the salmon are not al-
lowed to go up, by the weirs erected on account of navigation,
If they were allowed to go up, there would soon be sufficient
%gu. He himself had hatched in his back kitchen 80,000 eggs.
e cook wondered why he had all the eggs there; he told her it
was a known habit of the salmon “to come back to the place
_ where they were hatched.” “One of the proudest moments of
his life,” as persons after dinner say, was when a.salmon was
b@nﬁ{o him which had been caught at Gravesend in a whiter
bait Heo felt cortain it was one of the eggs hatched in

“bis kitebsn. It conld not have been hatched in thesThames.
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He ecollected all the fishermen on the spot, and they said for
more than thirty-three years a salmon had not been caught there’
before. He was certain that if the cultivation of salmon in the
Thames were attended to, in ten years there would be an abundant

supply.

g.gae reading of Mr. Buckland’s lively paper was followed by a
discussion, . '

Mr, Lord said, the Indians depended on the salmon for food.
If any accident happened to the salmon in Columbia or Fraser
rivers, the Indians would perish. The Indians, however, asserted
that four out of five salmon spawned in summer never returned
to the sea.

Mr. Wright, in corroboration of what had been said réspecting
the increase of salmon, stated that, three weeks ago, he had been
looking over the bridge at Galway, and saw the sulmon in ranks
like soldiers, from 300 to 400, waiting until the stairs opened.
A dozen years since not half-a-dozen could be seen.

In connection with this subject wo find the following common-
sense remarks : -- Great doubt has been expressed as to the possi-
bility of making the Thames a fit kabifat for the finny tribe. It
would seem that they are anxious to return to its waters, and to
brave the noise and turmoil of its banks. Whether they were
erratic demented wanderers or sensible fish cannot be stated con-
fidently; but this much may be said positively from ocular evi-
dence of tho fact, that during the current week bream, roach, and
dace have been scen in the waters of St. Kathorine’s-dock, and
specimens of each have been actually taken and preserved by the
dl;zckmu.stor. The last salmon caught in the Thames fetched 15d.
per 1b. It is to be hoped that the salmon fishing will be resumed
soon, and that the take may justify prices much more in favour of
the'buyer. This is but little likely, it is to bo feared, unless the
sewage is carried much further down than Crossness-point or
Barking-creek.

[We have lengthy reports and interminable contributions to
¢ S8almon Culture,” but the fishmonger's figure remains ncarly
where it was.]

OYSTERS.

A rerorT on Oyster Cultivation has been road to the British
Association by Mr. F. Buckland. The author began by explain-
ing that.it was difficult to give, in a few minutes, the result of a
whole year's information. He would confine his remarks prineci-
pally to the history of the living spat of the oyster, the chemical
anngmis of the meat and the mother liquor of the oyster, to the
adhesions of the various substances to which they loved to
‘adhere, and to the marketable value of the oysters as tested by
weight. He-proceeded to describe the exceedingly interesting
action and movements displayed by the young oyster when first
emitted from its mother's shell, giving the reason why they
somefimes floated on the surface of the water, and sometimes
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sabk to the bottom, the useto which the young oyster places-jts
cilis, - expressing it as his opinion that these organs nevey
gx:;sfnd off,'but were absorbed after thetymmg oyster became
He then exhibited a great variety of substances to which
the oysters seemed to have a natural preference for adher
«Among these were several curiosities, such as a *plague pipe,”
to which an oyster had fixed itself, an ordinary Piﬁ' Ereunud
to him by 8ir Walter Trevelyan, in the bowl of which no less
than three oysters had taken up their position; also some old- -
fashioned wine or spirit bottles, from the North Sea and Loch
Ryan, presented by Sir William Wallace. He then procseded to
describe the result of the chemical analysis which he had in-
stituted in conjunction with A. Pythian Tarner, Esq., giving the
amounts of mineral matter, the animal, and also the fatty matter.
The results obtained showed that the phosphates were more im-
portant in the composition of the meat of the oyster than any
other of the ingredients, and hence their great practical use for
invalids and in sea-sickness. He also gave practical deductions
a8 to choice of proper places where oysters should be laid in
order to obtain a good supply of these phosphates. He then .
described the process of the growth of the oyster-shell, and de-
tailed the manner in which the oyster formed the shell from the
mother-liquor, the mode also by which the little oysters were
enabled to form their shell inside the mother-shell. His observa-
tions enabled him to come to the conclusion, as to the sible
way in which the young oyster was enabled to attach itself to
various articles. He had been enabled to collect samples of
oysters from almost every part of the United Kingdom. These
have been accurately weighed, and he gave a table, showing the
relative value (commercially speaking) of oysters from oyster-
beds, or proposed oyster-beds of England, Ireland, Scotland, and
‘Wales. He stated that he was still carrying on his experiments
at Herne Bay; and he was happy to be enabled to report that
the French system of o, ster-cuﬁnre had been successfully carried
out in & creek near vant, not far from Portsmouth; and,
although he had not yet seen the results of the experiments
himself, he could not help congratulating the managers upon
their well-deserved success. Determined that England should
he well represented, and that her oyster-fisheries should not be
entirely ignored by our neighbours in France, he had at this
moment one set of specimens at the Fish-Culture Exhibition at
Arcachon, in the south, and another at a similar Exhibition at
Boulogne, in the north of that country, as well as his own col-
Jection at the Horticultural Gardens, South 'Kensington, where
* he trusted to make a complete series, illustrative of the culture
of oysters, as well as that of salmon.

‘ SUCCRSSFUL OYSTER CULTURE. .
Tr is satisfactory to find that the Oyster Culture system hha
. been successfully carried out at. Hayling Island. In the harbour
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fhere a company has become ﬁosuuedof 900 acres of ground ;
#his harbour being a great i et of the sea, similar to that of
Portemouth harbour, and situated at & few miles # the east of
it. A large portion of the harbour has been cut off by the em-
berikment of the railway which runs from the mainland to the
pouth of Hayling Island, and within this is situated the 900 acres
referred to; the embankment, by the aid of sluices, giving the
,eompan{: perfect command over the water supply. Parts of the
ground have been divided off and set apart for various purposes:
some for parcs and spawning grounds, some for growing and
fattening grounds, others for the cultivation of otf:: molluscs
than oysters, or the more valuable crustacea, and others as viviers
for fish. Hitherto, however, the company have only tried two
‘branches of their undertakings—those which would be most likely
to pay well if they succeeded. The one is oyster and the other
lobster-breeding, ~ For the latter purpose the company had a
suitable reservoir constructed, and stocked it towards the end of
the season with a score or two of breeding lobsters; and the
yesult is, that they have now in their ponds thousands of small
Jobsters passing through the unprofitable stages of babyhood.
The oyster parc has been made on the scale of the old Salterns,
oysters being laid down, and collective tiles placed to receive the
spat in the most favourable positions. Scarcely a month from the
. oysters’ commencement to throw out the spat, the collecting tiles
became covered with young oysters. The embryo taking to the
tiles, and fixing itself firmly to them without difficulty, the tiles
are covered with oysters; the number of which may be imagined,
when we say that there are about twenty-six oysters to every
square inch of tile. The experiment has been carried out at a
small expenditure (four acres only of the 900 having been oc-
cufied by the present parc), and the produce promises to be con-
siderable.—Pall Mall Gazette. .

M. Soubeiran has reported to the Academy of Sciences at Paris
that he has applied t.g(e’ principles of M. Coste respecting the
culture of oysters with great success on the shores of the basin of
Arcachon, near Bordeaux, to the extent of four hectares. From
the 500,000 oysters planted he has collected about five million.
This, he calculates, will produce 5000f. a year per hectare,

BRITISH SALPX.

SoMz observations on British Salpse, comparatively rare swim-
ming molluscoids, by Dr. W. C. M‘Intosh, have appeared in the
Journal of the Linnean Society, with engravings. The author
paid much attention to these animals'when visiting the Hebrides,
near which they abound in the month of August, forming then &
grand feature in the Western Ocean. On some days the easterly
breege drives in such quantities of them, that the hand cannot
be held in the sea-water without coming into contact with chains
"of one form or another of these creatures, poured in to be c}@

- stroyed, since they form an sbundant feast to the fish which
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hunt for'them in shoals. The climax of salps life is reached
about’ A.ugu&' 22, when even the progress of the bodts appears to
be impeded. * The chains of salpe "in sight vary from two and
half yards downwards, and deeper ones may be longer. The
bands move slowly through the water, seldom alte thei#

" curves to any extent. The animal is very transparent, and, when
swimming, its aberrant form causes a lens-like condensation of
the rays of light, their quivering bodies roughening the surface
of the sea like tremors on molten glass. .

.

NEW MOLLUSCOIDS. -
A paPER has been read to the British Association “ On & New
Molluscoid Animal allied to Pelonaia (Forbes and Goodsir),” by
Dr. C. M‘Intosh. The specimen was found on the beach at St.
Andrews, after a severe storm, in 1861; it measured 12 inch in
length, in shape like an elongated Florence flask with the bottom
a litt.'lzdproduced and the neck much elongated. Its test is con-
structed like sand-paper, the particles forming essential consti-
tuents of the mass ; and at the wide end there is a series of hairs
formed by prolongations of the basis structure, with sand par-
ticles and mud attached. Within this test lies a series of inter-
laced muscular fibres, which cross each other at right angles, and
which muscular coat can be readily separated from the internal
(and somewhat fibrous) surface of the test. The bronchial sac is
elongated, has its meshes of a square or slightly oblong form,
ciliated at the edges, and is continued along the narrow part of
the animal to the terminal apertures, the oral one of which has
no tentacular fringes. Its structure, so far as tho specimen was
preserved, was detailod, and it was mentioned that its digestive
system agreed in general with Pelonaia. In conclusion, the

species differs from Pelonaia, as described by Forbes and Goodsir, .
ih the extreme production of the portion sustaininﬁthe apertures ;
and in the structure of the test, which in P. glabra is thin and
diaphanous, like parchment, and in P. corrugata thick, cartila-
inous, and transversely wrinkled, while hero it is like sand-paper.
he shelf or transverse ridge in the interior of the mantle, as
shown in the of P. glabra, is absent. It differs also very
characteristically from the Boltenia. The same author communi-
cated some remarks on the Turlellaria and Annelida of North
Uist, of which he had found alout 110 species, including many
rare and some new examples. He also exhibited numerous
coloured drawings of new and rare marine animals recently got

in the Hebrides and St. Andrew’s Bay.

A short discussion followed this paper, relative to the ecto-
itic nature of the Polynoina, Dr. P. Wri]gfht had observed
m ¢ scol ring in & tube formed by itself. Dr. M‘Intosh
: n.nd‘ Mr. ester have met with many Polynoina in the tubes of

other worms, on which they fed. . :
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. NEW PARASITIC CRUSTACEAN. .
~ Tun Annals of Naturel History containe a memoir on & new
Parasitic Crustacean, which presents such remarkable characters
that the author, M. Hesse, assigns it to a8 new family. It isfound
commonly beneath the scales of the young of a fish named the
green-streaked wrasse (Labrus Donovani). The vitality of this
crustacenn is very great, since it has been kept for a fortnight
without food. It possesses much power, being able to bore tun-
nels in the body of the fish forming its habitation.

INFUSORIAL ANIMAL LIFB,

M=z, Jasez Hoaa has contributed an able paper to the Jntel-
Obscrver, on “ Phases in the Developmental History of
Infusorial Animal Life,” in which the results of the most recent .
investigations touching the theory of spontanecous generation are
recapitulated and discussed. The doctrine of spontaneous gene-
ration at one time afforded the only visible explanation of the
appearance of insects or vegetations in situations where the
access of eggs or seeds was believed to be impossible ; as in the
case of Mr. Crosse's acarus, which was found in a solution of
silicate of potash through which an eloctric current was passing.
But it has almost invarinbly beon found, on more careful exami-
nation, that such phenomena were due to the intervention of
seeds or eggs which had not been excluded; and the organic
s are often found to have been floating in the atmosphere.
ince, however, the concurrent testimony of all improved investi-
gation is to show that a parent is necessary to the generation of
organic life, it is concluded that thistruth constitutes a universal
law, or, at least, that the onus probandi of any departure from it
lies with those who advocate the opposite hypothesis.
Mr. Samuelson has communicated to the Royal Society a sum-
of his experiments on the development of certain Infusoria,
in which he expresses his disbelief in the doctrine of spontaneous
generation, as understood by Pouchet and his disciples, He
states that he and Dr. Balbiani have observed the regular occur-
rence of monads in pure distilled water which has been exposed
some time to the atmosphere. These or their zoospores seem to
be wafted by the air with the particles of dust to which they
cling. During his experiments in the hot weather of last summer
with pure distilled water and lettuco water coercomonades first
. showed themselves. In the pure water they remained unchanged
for three weeks, but in the lettuce water they disappeared in six
or seven days, being succeeded by ciliated infusoria. Mr. Samuel-
son gives reasons for believing that the cercomonades are larves or
earlier forms of the infusoria which succeeded them, but desires
that his experiments may be tested by others.

SCOTCH PRARLS.
. Ir is curious that, just as our pearl-fishery to
fail, a considerable supply of excellent’ pearls was derived from -
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the zivers of Scotland. Mr. Unger, of Edinburgh, the “shitf
dealerin these Scottish pearls, which are very besutiful, and tiie
instigator of the trade in Scotland as mow carried on, pays'a
great deal of money annually, chiefly to the peasantry in-the
neighbourhood of the pearl-producing rivers, for these i
gems, many of which are of great individual value, the best kinda
ranging in price from 5/, to 50/.; as much as 100/, indeed, has
‘been obtained for a fine specimen. It is not unlikely, it is thought,
from the impetus given to the fishery by the dealers, that the
streams of Scotland will speedily be exhausted, for mussels in
Scotland are not found in beds, as in the ses, but individually or
in very small clusters, which, of course, are greedily seized upon
and at once destroyed, in the hope of obtaining a few of the gems.:
As regards the uctiveness of the Scottish pearl-mussel, a
practical hand us that one pearl is on the average found in
every thirteen shells; but as only one pearl in every ten is _sale-
able, it requires the destruction of 130 shells in order to find that
one gem, Of course, shells are occasionally found that contain a
great many ‘Fearls, but these are an exception to the rule ; and it
may be easily calculated, how long the capital stock of any river
will stand out against the determined efforts of the peasantry
gurrounding it, when they know that, by a little exertion, they
cAan pay their rent by collecting pearls.—Cornkill Magaziné for
ugust. ‘

B

VAST AQUARIUM AT ARCACHON.

ONE of the greatest attractions at the late Arcachon Exhibition
was ite large Aquarium, Thisis co:mied of twenty-two compart-
ments, forming a total length of thirty métres, and is, conse-
quently, larger than those of London and Paris. Asit is situated
on the sea-coast, certain species, which could not bear being
conveyed from place to place, may be found in it, coming d.u'm
from the sea, and perfectly satisfled with their new abode, bui
of marble slabs, the depth of each compartment being a métre,
Among the strangest tenants of this watery palace, the Physalis

ica, of the same family as what is commonly called the
« Portuguese man-of-war,” holds the first rank. Its body con-
gists of a large air-sac of a beautiful bluish mother-of-%enl
tinge, and surmounted with a crest f:resenting the various hies
comprised between dpurple and & brilliant red. From the body’
there issue splendid blue peduncles, ending in violet tassels com- .
posed of little fillaments, each of which is in constant motion ;
also long spiral fibres constantly going up and down, and others
formed of transparent pearls presenting all the colours of the
rainbow. Next to this most curious and elegant creature, we gee
the cuttle-fish, with its elephant’s head and undulating mantle of
various hues; and the Aplysia of the coast of Africa, with its
head like that of a hare, and its fins bordered with purple.
These three magnificent species were never exhibited in. an
squarium befora,. The task would be too long, to ellummte"an
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‘the strange denizens of the deep that have found hospitality at
Awrcachon, as rays, , sea-horses, lobsters, tza-
spiders (Maia), crabs, &c. en the aquarium had not been
in - existence' more than & month, various curious observations
had already been made in it. Thus, the sea-spider cuts off a
leaf from some aquatic plant at hand, chews it into a pulp, and
afterwards puts the latter upon its back. The consequence is,
that its prey, seeing this green stuff, which it takes for an island
or a tuft of grass, gets upon it, and the moment after has cause
to repent its act. Many similar scenes are witnessed by the
naturalist in this interesting collection, which, it is to be hoped,
will outlive the Exhibition.—Galignani's Messenger,
MOLOCH LIZARD,
Mz, F. Buckrax, in Land and Water, describes a healthy half-
cimen of that lizard from Western Australia, the
E;M Effidﬂa of Dr. Gray, just received by the Zoological
Bociety. Though studded over with formidabi; spines, it i8 &
most inoffensive creature, which permits itself to be ed with
impunity ; and its colouring, blotched or mottled black and tawny,
mg';:leml appearance, assimilate it to that of its haunts—dead-
looking prickly shrubs, upon which it must needs await its insect
prey, for it seems to be capable of hardly more speed than a
chameleon. A more si looking reptile, and perhaps an
uglier, in the estimation of most visitors, does not exist ; and its
aspect reminds us of certain prickly toads, as also of certain toad-
like fishes, in general similarly coloured ; and we may add also
certain spiny and mouldy-looking locusts we happen to have seen,
which frequent similar thorny shrubs. But it 1s a remarkable
animal to be exhibited alive, and exceedingly well worth having
s look at. We may remark that it did mnot feed during the
, and certainly looked nothing the worse for its long ab-
stinence—a hint for future shipments of reptilia.

. MUSCULAR FORCE OF INSECTS.

" ProF. Prateav has made a series of experiments on the
Muscular Force of Insects, an account of which, published in the
Bulletin de T Académie (Brussels), exhibits remarkable results.
Traction, burrowing, and flying, were included in the experiments;
and it appears that, while an ordinary draught horso exerts a
force equal to two-thirds of its own weight, tho common cock-
cha.fere?Malolcmtha vulgaris) exerts a force equal to fourteen times
ite own weight, and the ia nymphea to forty-two times.
Analogous results were obtained witnlfe burrowing insects, but
with flying insects the results were on a much lower scale. Prof.
Plateau believes that the facts may be expressed in a law, thus :
“If, in the same group of insects, we examine two species which
differ considerably in weight, the smallest and lightest will
pxhibit the greatest force.” .
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... In & note in the Annals of - Natwral History, on the musenlir
fores of insects, M, Felix describes the measures which he adopted
to asgertain their strength, such as making an insect draw hori-
sontally a thread passing over a pulley, and having at its other
extremity a pan containing weights, which were increased up to
the maximum that the insect could move. He measured the
de::llzﬁed in flight by attaching to the posterior legs of the insect
a mass of wax, which was at first too large for it to move,
al was diminished until it could barely support it in the air by
the movement of its wings. From the results of his experiments
(some of which are given in a table), he has deduced that, leaving
flight out of consideration, insects have, relatively to their weight,
an enormous strength in comparison with vertebrata; and that
if in the same group (family or tribe) of insects, we examine two

cies which differ comsiderably in weight, the smallest and
‘lightest will exhibit the greatest force ; a conclusion correspond-
ing with that of Prof. Plateau. M. Felix found that the common
cotkchafer (Melolontha vulgaris) and the Donacia nymphea exert
a force equal respectively to fourteen times and forty-two times
their own weight. This subject deserves more profound phy-
siological investigation than it has hitherto received.

DOG-TICK,

Pror. Westwoop has exhibited to the Entomological Society
& pair of the dog-tick, Jrodes plumbeus, which he had kept without
food in a glass tube for twelve months, having taken them away
with him from the mecting of this Society held in Fe y

1865, when they were produced by Major Cox ; shortly aft
a number of young ones were ohserved in the tube, which, how-
ever, soon died; but the tube was now again thronged with
f.on_mg in the hexapod state; the female parent was no longer

iving.
BUTTRRFLIES AND MOTHS,

Mz, Naprer has read to the British Association an interesting
per on “The Food and Economical Value of British Butter-
ies and Moths.” He reviewed the different classes of Moths
and Butterflies, and noticed the species most injurious to valuable
plants and stores, as well as those which' were beneficial. Of the
nearly 2,000 British species he considered 1,712 too scarceto be
worthy of notice. He only mentioned 284—or 32 butterflies and
252 moths; and stated that of the caterpillars of the butterflies,
seventeen, or more than one-fourth of the entire British species,
feed on plants valued by man; and fifteen, or less "than one-
fourth, on those thut are either troublesome weeds or little re-

: ' COLOUR OF BUTTERFLIES. ..
‘M=z, W. W. Siunpees has exhibited to the Entomoiogical
Bosiety & box full of Heliconie, all taken in the same localityat
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Cayenne, and including forms which have been described under
seven or eight specific names; the examination of these speci-
mens had convinced him that all of them were to be ref toa
single species, H. Melpomene, or at most to two species. The
form of the insects was constant, whilst the colours varied
enormously, 80 that if his conclusion was correct, colour must
henceforth be considered as of small specific value amongst
butterflies.

SILK SPIDER.

Twn Boston Journal states that Dr. Wilder, late surgeon of the
55th Regiment Massachusetts Volunteers, has lectured in that
city on a species of Spidor discovered by him on Folly Island,
in Charleston harbour, while in camp there in August, 1863. He
wound from its body in one hour and & quarter 150 yards of
yellow silk. The next year another officer wound from thi:
spiders 3,484 yards, or nearly two miles of the silk. A single
thread of this was strong enough to sustain a weight of from 54
to 107 grains. In 18656 Dr. Wilder showed his specimens to
Professor Agassiz, and others, to whom the species was new.
Returning to Charleston, he succeeded in getting a number of the
spiders. In the courso of the season these all died, from lack of
knowledge as to their habits, mode of living, &c. From the eggs
deposited, however, many others were produced. It is the habit
of the stronger to devour the weaker, so that out of several
thousands only a few hundreds were raised. The fact, however,
was clearly demonstrated that they could be raised and kept alive
through a northern winter. Specimens of the silk were exhibited,
which was of a golden yellow and a silver white, and as brilliant
as the metals in appearance.

POISONOUS BLACK SPIDER.

Proressor BrayLey has communicated to the Entomological
Society an extract from the Report of Mr. Consul Zohrab on the
trade of Berdiansk for 1865, respecting a poisonous Black Spider
which had appeared amongst the wheat at harvest-time, had bitten
more than three hundred persons, and created such a panic among
the labourers that wages rose to double their ordinary rate.

LEAF INSECT.

Tee Garden of Acclimatisation in the Bois de Boulognme,
at Paris, has received three specimens of the Leaf-fly, an
orthopterous insect, which derives its name from its resembling
a leaf of the guava-tree so closely that the most attentive eye
can with difficulty perceive the difference. The first live i
men of this singular fly seen in Europe was brought to Enm
80Ime years 8go, and was kept alive for a long time. The three
insects mentioned above, were in the larva state, and were
presented to the Garden by M. Vandal, Director-General of the

P
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THE DEATH-WATCH,

Ar a late meeting of the Entomological Society, Mr. F. Smith
said that the doubt he had exf’l;essed at a former meeting as to
the tapping noise alleged to be made by the “Death-watch,”
Anobium, induced Mr. Doubleday to write him a letter,
which showed that his doubt was unfounded. Mr. Doubleday
stated that the beetle produces the sound by raising itself up on
its legs as high as it can, and.then striking the head and under

of the thorax against the substance on which it is standing ;

e noise was evidently a call-note from one individual to another,
and he had rarely heard it without its being immediately an-
swered. He had repeatedly kept an 4nobium 1n & card pill-box,

- and if the sound was imitated by tapping any hard material with
& pointed pencil, the prisoner would instantly reply. Mr. Wal-
lace mentioned, that on recently repairing the oak roof of an old
church at Colchester, which had been attacked by Anobium, it
was found that the damage was chiefly confined to the south side,
the other side being but slightly affected.

THE TSETSE FLY. .

Dg. Jonx K1ex, in the Journal of the Linnean Society, has given
an interesting summary of what is known of the * Tsetse ” Fly of
tropical Africa (Glossina morsitans), derived from the testimony
of Livingstone, Burton, Harris, Oswell, and others. Horses,
cattle, and other domestic animals perish by its bite; while man,
the goat, the asv, and most wild animals eseape. The stung
animal swells, and becomes blind before death. ~ Three or four
flies are able to kill a large ox. Dr. Livingstone lost forty-three
of his cattle by the bite of the tsetse, and he believes that there
were hardly more than a score of the flies near them atany time.
Even savages will not eat the flesh of the bitten animals, The
fly frequents open forest and well-wooded country, being absent
from extensive grass plains. In the morningit is dull and slug-
gﬁ, and may easily be caught; but in the heat of the day it

. mes a real annoyance to the traveller. The effects of its
bite on man resemble those of the ordinary mosquito bite—red-
ness, swelling, and local irritation for about an hour. What in
the cornmon fly is & soft, fleshy proboscis, becomes in the tsetse
& straight, horny, smooth, and polished bristle, having beneath
it a slender, glassy style, the formidable biting instrument.

PLAGURS OF INSECTS. )
Tae year 1866 will be memorable for the mischief done by
TInsects in many parts of the world ; the visitation of locusts in

® feo & full account of Leaf in Strange Stories Animal
Worid, by the editer of the Year-book of Facts. v e
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Adgeria has been the most terrible case recorded; but, from
nnglerﬂa, extraordinary accounts arrived of the devasta-
tion by one kind of insect or another. In France, grass-
hoppers were unusually numerous and large, and some were seen -
. of & sizé that recall the locusts of hotter countries. In many
places in the south the mosquitoes are said- to have become a perfect
pest, and all over the country flies and other insects are vexa-
tiously abundant; whilst accounts from Louisiana stated the
cotton crop to be in danger of being eaten up by the army worm.

The Nebraska City News says a shower of minute insects'
visited that place. “The air was filled with winged insects re-
sembling in their flight the blow of the cotton-wood borne by the
winds of spring. When viewed in the rays of the sun a heavy
fall of snow seemed impending. ‘The curious little insects were
in two strata—the upper stratum passed in a direct course to the
west, impelled Ly the stiff east wind which had been prevailing
for some days. The lower layer was moving in every direction.
Some of them would strike against the house sides, others again
would sail towards the earth, as if with the purpose of alighting,
but if any lit upon the ground they could only be seen while
looking towards the sun.”

The Council-General of the Department of the Seine-Inférieure
has declared war against the cockchafer and its progeny. Hav-
ing voted some 650J. for the destruction of the larva of this
insect, about 160 tons woight (?) were brought in and paid for.
This mass was buried in ditches and covered with quick-lime,
making, it is said, ultimatoly an excellent manure, the larve thus
being made to contribute to the growth of the vegetation which
they would otherwise have destroyed.

WHITE ANTS.

Mz. E. L. Lavagp called the attention of the Entomological
Society to the fearful ravages of a species of White Ant in the
island of St Helena. The insect was introduced in timber about
twenty years ago from the west coast of Africa, but only within
the last ton years had its numbers become serious ; he believed
that, unless someo offective means could be found to check its
ravages, it would ere lon§l be impossible to employ wood on_the
jsland for any purpose whatever; it was at present confined to
James Town, which may truly be said to be devastated by
it; the whole of the Cn.thed.mi is destroyed, the books of the

ublic library are devoured, and it was noticed that the theo-
fogical works were eaten first, which he (Mr. Layard) attributed
to their being less consulted than most others, and the insects
therefore less disturbed in their work of destruction. Everything
in the town made of wood was more or less injured; and in the
Government stores it was found that the moist traces of these
insects on the outside of tin cases cansed very speedy corrosion
of the metal, and enabled the insects to make their way in and
devour the contents; damage to the extent of many thousand

L ]
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pounds had already been done, and anyone who could suggest
some effectual method of destroying this pest would confer a
vast benefit on the inhabitants of St. Helena.

. Mr, John Sanford writes to the Athenzum, calling attention
to the fact, that “in West Australia, where white ants abound
and destroy buildings to a great extent, it is found that the
jarrah, or mahogany, as it is usually called, the botanical name
of which is Hucalyptus robusta, is perfectly proof against their
attacks. The following experiment was tried by my friend Mr.
Peirce Clifton, while I was in the colony. He had a box made of
jarrah wood, and locked up in it a quantity of white ants and
specimens of every sort of wood that he could provide, both
colonial and foreign. At the end of some months he examined
the box, and found that all the ants were dead, but all the wood
eaten, except the block of jarrah, and another local wood, which,
however, does not grow to sufficient size to be of commercial
value. The only objections to this wood are, that it is somewhat
heavy, rather difficult to work, and, unless carcfully dried, it is
apt to warp and twist; it is obtainable at a moderate cost, and
of any size ug to forty-eight inches square and forty or fifty feet
long; trees of this length, and squaring twenty-four inches, are
abundant within easy reach of the sea. It would probably be
not moro expensive at St. Helena than any other good timber, as
more vessels take cargoes to the colony than bring them away.”

NEW INSECTS,

M. Pascor has exhibited to the Entomological Society a small
collection of interesting Colcoptera, received by the Rev. H.
Clark from the Rev. G. Bostock, of Fremantle, Western Aus-
tralia ; including two new species of Articerus, an entirely new
formt;serhn.ps belonging to the Paussidz, or perhaps more nearly
related to Gnostus, and of which a description was read under
the name of Ectrephes formicarum; also several species of
Anthicus found in ants’ nests; and other novelties belonging to
the genera Ptinus, Hyocis, Platynotus, Mecynotarsus, &e. Prof.
‘Westwood exhibited drawings and read descriptions of various
new species of Goliath bestles,

DISEASE OF THE SILKWORM.

Tae French Minister of Agriculture and Commerce having
commissioned M. Pasteur to undertake some researches on the
Disease of the Silkworm, that savant has communicated the
results of his labours to the Paris Academy of Sciences. M.
Pasteur’s first care was to examine the peculiar black spots which
seem to be a characteristic of the disease, and which have been
called vibrating corpuscles; and he arrives at the conclusion
that, although the corpuscle is undoubtedly a symptom of tho
disease, the silkworm may be in an unhealthy state without it.
There may be no corpuscles in the seed, none in the worm, when
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Jjust hgtched, nor in the chrysalis, and yet the butterfly may be
affocted with them ; and in that case we may safely conclude that
it has caught the disease during the rearing, and that it is not
hereditary. It is quite certain that healthy seed can only pro-«
ceed from non-corpusculous butterflies. But ull seed proceeding
from corpusculous parents is not necessarily bad in a commercial
point of view, for it may yield a remunerating quantity of silk,
though it would not do for breeding. Nay, even a diseased seed
may produce butterflies in a perfectly healthy state; this result,
M. Pasteur bolieves, may be attained by observing great clean-
liness and carefully removing the carcases of the dead ‘worms.
In order to seo whether a lot of cocoons nre likely to give good
seed, M. Pastour takes away a few twigs, containing in all about
100 cocoons, and puts them into a room apart, kept at a tempera-
ture of a fow degrees more than that of the whole lot. In this
way the butterflics got out sooner, and may be examined under
the microscope. If these are not corpusculous, then the lot may
be relied on for Lreeding purposes; if they are, it should be
taken to the spinning fuctory for tho sake of the silk. Corpuscles
abound in the dust of the rooms whero discased silkworms have
been reared, and if the mulberry-leaves which are given to the
worms be sprinkled with this dust a groat mortality will ensue.
And yet the worms that die of this food have no corpuscles. In
fine, M. Pastour is of opinion that the disease has always ex-
isted, and that it is now only in a state of groat development,
owing probably to great mismanagement.— Meckanics' Magazine.

The epidemic which has of late ycars wrought such ravage
among the silkworms has led to a vast amount, of searching for
substitutes for silk, and M. Joly, a well-known chemist of La
Rochelle, conceives that ho has at length found one likely to
become of practical importance. Ho has found it, singularly
enough, in the sea—that is to say, within the bodies of certain
marine fishes. Thoe exterior envelope, ho tolls us, of the eggs of
the fishes in question consists of a very fine tiskuo composed of
an immense number of exceedingly delicate filuments, which
admit of being readily separated, and then cxuctly resemble those
of ordinary silk. The oggs are twenty-five centimétres in dia-
meter one way by thirteen the other, and woigh 240 grammes
each, and in their interior is a white albuminous matter, which
M. Joly belioves can he utilised in calico-printing ; and a yellow
colouring matter, which he imagines may prove valuable as a
dye. The obtainment from the envelopes of the eggs of a
material for textile fubrics, closely resembling ordinary silk, he
declares to be economically practicable on any scale.

THE OAX SILKWORM.

M. Camnie PersoNNAT writes to the Z%mes as follows, con-
cerning two letters which had appoared in that journal on his
experiments in the acclimatising and cultivation in Europe of the
Oakworm, Bomlbyz Yama-mas:—
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<4 The first letter, written by Mr. Ward, is very favourable to
my ttwngm to introduce so great a source of fortune into the
west of Europe, for which 1 sincerely thank Mr. Ward. My
constant succeds in rearing this new species, the numerous re-
wards I have received in various exhibitions or societies, the
enthusiasm of the rural populations for this culture, prove to
me that my efforts answer a great lgurpuse.

¢ In the second letter, Mr. Elphinstone P. Robertson asserts,
against what Mr. Ward has said after me, that the B, Yama-

,mai is not a mative of Japan; and that he has discovered in
Matheran, Bombay Presidency, several worms which fed upon a
tree of the oak family, and whose moths and the Yama-mai were
identical.

“ I beg leave to observe that Mr. Robertson is not, doubtless,
thoroughly acquainted with the matter, and that he mistakes one
species for another.

“ We already, indeed, know three species of silkworms, which
feed upon the oak tree.

* First, the B. Yama-mai of Japan, where it was always exclu-
sively cultivated. It is the most precious for the produce. The
cocoons are of a beautiful yellow-greenish colour; the silk is as
thin, fine, and light-brown as that of the mulberry-worm. It is
the one which I have acclimatised in Europe, and which ‘Lam
now rearing at Laval.

¢ Secondly, the B. Pernyi, of the north of China, which pro-
duces the gridelin cocoon and silk.

« Thirdly, the B. Mylitta of the hills of the East Indies, which
produces a large cocoon and gray silk, which silk, like that of
the Pernyi, is greatly inferior to tho Yama-mai’s silk. Evidently
this is the species Mr. Robortson has discovered in Matheran,
and that he doubtless mistakes for tho Yama-mai mentioned in
Mr. Ward’s letter.

“On the subject of my rearing I have received a great many
letters from England,in which I am requosted to give informa-
tion about the oakworms, their cultivation, and the means of
getting eggs. Would you be so kind, sir, as to make it known,
by inserting this letter in the columns of the Times, that I am
now publishing a Guide (Le Ver & Soiz du Chéne, Bombyz Yama-
mai),which treats of the history, rearing, habits, and products of
this admirable insect ?

¢ As for eggs, I havo been so much asked for them that I have
but a few left to sell, the price of which is 11f. a gramma, post
or carriage paid. |

“ CAMILLE PERSONNAT.

# Bericiculture School, 19, Bretagne Street,

“ Laval (Mayenne), Feb. 18.”

'A vaivAmrE present, from the Tycoon of Japan to the Emperor
Napoleon has reached Marseilles. - It consists of no less than
15,000 cases of Silkworms, the more prized inasmch as it has
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been clearly proved that Japanese silkworms produce a superior
quality of silk to those of any other country, and are, moreover,
less liable to the disease whic{x has of late years caused so much
distress to the silk-growers of the south of France.

BOTANY.

' BOTANICAL GEOGRAPHY.

In a note by M. E. Boissier on some new facts in Botanical
Geography, he refers to the discovery, in Europe and Asia Minor,
of some species of plants which are particularly interesting,
inasmuch as their congeners inhabit very distant regions. A
specimen of the Dioscoree (to which the edible yam of tropical
countries belongs) has been found on the Pyrenees; and a pelar-
gonium (of a genus which includes our geranium) has been
found in Cillicia. M. Boissier refers to similar discoveries and
their rolation to fossil species, and expresses a hope thut as our
knowledge of the florn of preceding geological epochs becomes
more complote, we shall be betterable to understand the distribu-
tion of plants at the present time.

CONGRESS OF BOTANISTS.

Tar Scientific Congress of English and foreign Botanists,
under the presidency of M. de Candolle, of Geneva, has held its
sittings at the South Kensington Museum. The president, on
the first day, delivered his inangural address in French. He
commenced by defining the relative positions of the horticul-
turist and botanist, and showing what assistance each could
render to the other. Gardens might, he observed, be made more
useful in physiological researches. With this view he proposed
that an experimental greenhouse be constructed wherein the
temperature might be regulated for a prolonged time, and be made
either constant or variable at will, to answer the purpose of
Khysiological inquiry. He afterwards descantod on the fact that

orticulturists who obtain new varieties give them designations
which tend to a confusion in botany. Ho suggested that new
varieties should not receive Latin botanical dosignations, hut
merely different arbitrary names, in order to avoid confusion, and
without reference to the scientific nomenclature.

The undermentioned papers, on subjects of detail, were read :—
Mr. Rivers, “ On the Culture of Fruit in Unheated Glass Struc-
tures.” Dr. Moore, “On the Climate, Flora, and Crops of
Ireland.” Professor Caspary, of Konigsberg, “On the Change
in the Direction of the Branches of Woody Plants, caused by
Low Degrees of Temperature,” Mr. J. E. Howard, “On the
Present State of our Knowledge of the Species of Chinchona.”
Professor Karl Koch, of Berlin, ¢ On Systematic Botany.”

The Congress reassembled mext morning. M. de Candolle

- presided, as before. The first paper was read by Dr. Moore, who
continued the subject he had opened on the previous day. FPro-
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fessor , of Clermont Ferrand, described Byzantine colehi-
cum and the method of cultivating it. Afterwards the sume

rofessor read a dissertation on the * M%‘mtion of Alpine
E'hmta." Mr. H. Howlett read a paper * On Night Covering and
Shading of Plant and Forcing Houses.,” On this question some
discussion ensued. Mr. James Anderson, of Meadow Bank,
Glasgow, made some observations on the temperature of water,
and its effocts upon plant cultivation, A discussion followed, in
which Mr. Bateman, Professor Daubeny, Professor Reichenbach,
and others, bore part. Dr. Dickson, of Edinburgh, expressed
certain opinions, with regard to the leaves of Sciadopitys, which
were contested by Professor Caspary, of Konigsberg. Mr,
Krelage, of Haarlem, then read a paper on the names of garden
varieties and the confusion of their synonymy, especially with
reference to bulbous and tuberous rooted plants. The president
exhibited a recent and oxact measurement of the diameter of a
great Wellingtonia Gigantea, demonstrating, by the annular
growths of wood, the extraordinary age of the tree. This de-
monstration excited the most lively interest. Professor Reich-
enbach made a series of observations on certain varieties of
plants, stating that, though he had examined thousands of
specimens, ho had never been able to meet with a branched spike
in an orchis. This point was discussed at some length. ‘Pro-
fessor Horren, of Lidge, read a paper “On the Influence of
Gaslight on Plants;” and Mr. W. G. Smith one “On the Corona
of the Narcissus.”

FLORA OF PENNSYLVANIA.

AT a recent meeting of the American Philosophical Society, it
was stated that tho native Flora of Pennsylvania was rapidly
yielding to the inroads of a foreign flora. Plants which one of

. the leading botanists in the United States had described as rare
were becoming plentiful, and had taken possession of the valley
of the Susquehanna. Numerous plants, not indigenous, had
appeared in the yard of the conviet prison at Philadelphia. In
this instance, the strangers were suppused to have been intro-
duced in the wool brought in for manufucture by the convicts;
but the change of the flora on the large scale was attributed to
the spread of railways; and some of the botanists Present at the
meeting expressed their opinion that the * foreign” flora would
supplant the native in a comparatively short period.

. PRATRIES, .
M=, A. FeNpLER, in a paper on Prairies, in the American
Journal of Science, states that, in his botanical rambles, he has
seen prairies, llanos, and savanuahs, of different magnitudes, and
in different stages of progress. Contrary to the opinion of some
philosoihers, he does not think that the prevalence of moisture,
although generally, is always connected directly with the preva~
lence of forests, He describes the coexistence of an immenss
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primeval forest and most extensive savannahs in one of the q%st
rainy, humid regions on the northern coast of Venezuela. He
considers that by far the most powerful and principal agency
that gave prairies and savannahs their existence is fire, which is
still extending them. He mentions that, in February, 1857, a
, by means of a lucifer-match, set fire to one of the
primeval forests. Over whole tracts the trees now lie dead, as if
uprooted by a whirlwind. The subsoil is very shallow, and
rests on hard rocks ; hence, the roots of the trees do not go down
very deep, but extend laterally. When the Sﬁ)ongy layer and the
smaller roots are burnt, the trees lose their hold and fall, dying
less from the fire than from being uprooted. Many kinds of tall
reeds soon supply their place. These are intontionally burnt off,
and give way to the growth of the smaller grasses; and thus
savannahs and prairios are probably formed.

The origin of Prairies is the subject of an article by Professor
James D. Dana, in the American Journal of Science. In his
Manual of Geology he refers to the degroe of moisture as the
most influential of all the causes which tend to determine either
the presence of forests or the absence of prairies, in which he is
supported by Professor Guyot. As Professor Winchell and Mr.
Lebquereux have recently propounded a theory which supposes
that the soil of prairies is of lacustrine origin, produced during
an epoch of a vast inland sea following the glacial epoch, Pro-
fessor Dana has heen led to give further detdils of the facts
supporting his opinion, being the results of ohservations in
various parts of the world. The following are the conclusions
at which he arrives :—That a prevalence of moisture is connected
directly with a prevalence of forests ; that in a moist region soils
of all kinds not under water may become forest-covered ; that
grass regions may encroach on forest regions, or the reverse,
according to the dryness or moisture of the country; and that,
consequently, if moistness be especially favouralle to the growth
of forests, a change in the moistness of a region, ocmsionei;)iy
geological events, would be attended hy a change in the adapted-
ness to such growth.—7ZWustrated London News.

GUM COPAL.

Dr. WELwITSCH'S Observations on the origin and geographical
distribution of the Gum Copal of Angola, West Tropical Africa,
read at a meeting of the Linnean Society, have appeared in
their Journal. Large quantities of this resin are stated to be
collected by the natives in the sandy soil of an extemsive
hilly tract of barren country, studded with thorny bushes, with
no large tree except the Adansonia. The gum is dug out of the
earth by the copal gatherers at various depths, from two or three
to ten or more feet, in & manner resembling gold-digging ; and
great excitement appears When a good amount is discovered. The
gum is found in various shapes and sizes, resembling a hen's egg,
a flat cake, a child’s head, &c. There are three kinds—yellow,
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red, and whitish; and the first furnishes the best varnish and
fetches the highest price from the dealers. Many of the natives
assert that the copal still grows on different trees, and that it

uires its excellent qualities as & resin by dropping off and
sinking several feet into the soil, whereby it is cfeansed and
obtains, after the lapse of many years, its hardness, inflamma-~
bility, and transparency; but Dr. Welwitsch, after considering
the statements of travellers and his own observations, expresses
his opinion that the West African copal, and probably all gum
resin exported under this name from Tropical Africa, may be
looked upon as a fossil resin produced by trees of periods long
since past, and which are now nearly extinect or exist only in a
dwarfed posterity. As evidence, he refers to the petrified crust
on the surface of this copal, to its admitted occurrence in the
earth, often at a considerable depth, and to its great resemblance
to amber.—Jllustrated London News.

VEGETABLE ASHES.

M. Eveexr MarcrAND has published, in the 4nnales de Chimde,
the results of his laborious researches on the composition of
‘Vegetable Ashes (of oats, potatoes, beetroot, carrots, peas, &c.).
In addition to the carbon which they derive from the atmosphere,
plants draw from the soil in which they grow or from the waters
which bathe them all the principles which enter into their com-
position. Besides carbon the chief are oxygen, hydrogen, and
nitrogen. In their ashos are found potassium, odium, and other
metals; chlorine, iodine, bromine, and fluorine, phosphorus,
sulphur, carbon, silicium, and sometimes arsenic, but never
aluminium, although alumina is nearly always diffused in great

uantity in the different. kinds of soil invaded by vegetation.
a‘he results of M. Marchand’s experiments are given in a series
of tables, which he presents with confidence, although the figures
may differ from those given by other chemists,.—Ibid.

THE SENSITIVE PLANT.

Dr. SieErRSON Wwrites to the Atkenaum:—*‘Some months ago
it occurred to me that the motion of the folioles of the Sensitive
Plant, on being touched by the finger, might be due to the trans-
mission or interchange of electricity between the two points in
contact. Impressed with this idea, I took the opportunity a fow
days ago of putting the matter to the test, by using for the pur-
pose of boucﬁing the folioles a non-conductor, a steel conductor
and the finger. The experiment quite answered my expectations,
as the subjoined letter from my friend, Prof. Divers, will testify.
The plant, I should state, was in flower, and at this period it is
probably more sensitive than at other times. On the 12th
August I experimented three or four times; and on the 10th I
again repeated these trials with a similar result, so that the
care-taker spontaneously remarked upon the difference of the
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effects produced. They were these : on touching gently and even
lightly pressing the folioles with glass they remained as they
were ; on touching them with steel held in the fingers, or (in
other instances) with the fingers, they made their usual move-
ment. Again, before I applied these tests, a gentleman asked me
to explain how it happened that the tEllmt moved more readily
when touched by any of his children than by himself. He had
seen this take place several times, and could not account for it.
I thought it harmonised exactly with my theory, and have since
had reason to believe that with the same individual the action
will be more evident when he is in a tonic state (if I may use the
expression) than when he is exhausted and weary. Although
what I have shown goes to prove that the passage of electricity
between the points in contact will account for the movement of
the folioles in such instance, I do not mean to say that whenever
the foliole moves there must be contact with a conductor. For I
hold it possible that the plant may be capable of developing
within itself sufficient of such force to close its folioles (a seem-
ingly protective movement) if roughly handled. From what
I had observed with regard to the sensitive plant, it appeared to
me probable that the fly-trap movement of the processes of the
Dionda muscipula was due to the same cause. Having gently
touched these exteriorly, I was disappointed to find no result
prodiced. Laying the tip of the little finger {in two cases) softly
within the expanded processes, I found them to close, whereupon
I immediately withdrow it, that there might be no possibility of
injury to the plant. I thought the fact almost valueless, as there
was no opportunity of testing what would be the action with a
non-conductor. However, but a fow moments had elapsed, when
my attention was drawn to a distinctly painful sensation in the
ulnar nerve at the right elbow—it being the little finger of the
right hand I had used. This sensation persisted for some time ;
then imperceptibly passed away. I admit that the subject is
capable of many more tests and much more development than I
can give it in this letter, or at this time. Now, when the rigid
limit drawn by the old naturalists between the animal and vege-
table kingdoms has been found untenable, there will be many, I
sume, to admit that, & priori, there is no absolute reason why
individuals of the former kingdom should be endowed with power
of generating electricity essentially denied to all members of the
latter ; few, also, I believe, will assert the antecedent impossibility
of any of those plant-organs, termed * vessels’ and ‘ribs,’ sub-
serving, in a very restricted sense, it may he, the purpose of
nerves.—I1 am, &c., « GporaE SIGERSON, M.D.”
The following is a copy of the letter from Dr. Divers, reforred
to above :— .
“ Charing-cross Hospital, London : August 15, 1888,
My dear Dr. Sigerson,—At your request I am very glad to be
able to acknowledge witnessing tie interesting fact you showed me
at Kew, on the 12th of the present month, concerning the sensi-
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tive plant. The fact was this, that while the leaves of the plant
proved highly sensitive to the slight contact of your finger, or.of
a piece of steel held in your hand, they were not sensitive to the
similar cont:lwt of glags. This fact tzﬂas new to me at the time,—
Yours, my dear Dr. Sigerson, ve: y,
v v Epwarp Drvess, M.D.”
From Greytown, Nicaragua, Mr. W. E. Hamilton writes:—
“In a letter of Dr. Sigerson’s to the Atkeneum, he states that the
folioles of the sensitive plant were touched by him with a non-
conductor, and exhibited no movement. The sensitive phnt is a
common weed here, and is at present, as in his experiments, in
flower. I touched it with glass, sealing-wax, iron, and the hand,
and in all cases found the usual movement, which also took place
when the plant was gently blown on with the breath. No such
difference as, on any electrical hypothesis, we should ex
existed between the sensitiveness of the ends and middles of the
. folioles. Another fact about the sensitive plant, which the
electrical theory does not explain, is the closing of the leaves at
night. Perhups the more hopeful question would be, not ¢ why
do they shut ?” but “ why do they open?” And I may be per-
mittpd to guess that the solar rays in the morning, or the solar
diffused light, throws the molecules of the folioles into some new
condition, the result of which is their opening, and that such a
molecular condition is destroyed by the vibration caused by
touch. What this molecular condition is, perhaps we shall
never know, or, if ever, through microscopic analysis. Dr. Siger-
son’s observation, that childron affect the sensitive plant more
than adults, I confirmed by comparing the effocts of my own
touch with that of u child of seven years old, who affected the
plant more powerfully than I could do.
“W. E. HamrToN,”

THE SUGAR-CANE IN PERU.

Tae Sugar-cane flourishes in Peru, and the manufacture is con-
ducted on the most approved principles. The sugar is very
fine in quality, and white in colour, with small crystals, and
worth, in the opinion of good judgoes, 27s. to 28s. in bond. The
flavour more resembles date than sugar-cane. If such fine sugar
be produced to any extent, there can be no doubt that a large
t.rwgo will result ; Dbut it is doubtful whether the great distance
of Peru from Europo would not, by heavy transport charges,
partially shut the produce out from our markets.

l
VEGETABLE PARASITES OF THE HUMAN SKIN.

Tur Quarterly Journal of the Microscopical Society of London
contains a valuable paper, by Mr. Jabez Hogg, on “ The Vege-
table Parasites of the Human Skin.” The object of his paper
is, to show that vegetable parasites do not produce different
varieties of skin disease; but that when certain disegses already
exist the fungi, finding & suitable soil, greatly aggravate and
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often change the type of the.disease; that these diseases are
always associated with neglect of person, dirt, bad air, want of
ight, and deficient nourishment; t the spores of fungi are
ways floating about in the atmosphere, and are ever ready to
be deposited and take root in @& favourable soil. Of this Mr.
Hogg gives many illustrations, and shows that, although yeast,
and other well-known fungi have been separately classed, never-
theless, they could be made to ulpass through the same changes,
and produce ferments that could not be recognised one from the
other; and, therefore, difference of form he believes to be entirel:
due to the soil or nourishment supplied, and dependent on snd{
circumstances as whother the growth of the fungi takes place
in a sickly plant, a saccharine solution, or an animal tissue.*

VEGETABLE POISONS.

Proressor ScHNETZLER has reported, in the Bibliotké
Universelle of Geneva, the results of his experiments on tho
action of the Curare, and other Poisons, on Plants, which have led
him to conclude that plants die under the influence of poison in
the same manner as the inferior animals, whose bodies are prin-
cipally composed of sarcode. In both cases the poison produces

in the protoplasma, or living matter, changes which destroy its -

contractility and power of moving. Plants and animals re-
semble each other in very many incidents of their lives; and
this analogy extends also to the manner of their ‘10‘*&}' under
the action of poisons. Professor Schnetzler describes the effect
of poisons upon the sensitive plant, burberry, nettle, &e. .

PHYSIOLOGY OF TREFS.

Me. ArTHUR Gris has reported to the Paris Academy of
Sciences the following results of his latest researches into the
Physiological History of Trees. He asserts that nutritive
substances occupy tho amyliferous (starch-bearing) tissues of the
trunk during the greater part of the year, the time when they
are wanting being very short, and to e reckoned by days rather
than by months ; that the starch secreted in the summor seems
to remain immovable during the ripening of the fruit; ahd that
there are only two greaut movements of nutritive matters in the
interior of the trunks of trees—the production of these matters
in summer and their re-absorption in the spring.

HUNGER PLANT.

Tue Erythozylon Coca, a Peruvian plant, has been found to
possess the property of quelling the sensations of hunger and
thirst for several days. M. De Rossi reports the fact from ex-

iments on himself. The decoction of a hundred grains pro-
uced the effect for forty-eight hours, the muscular powers being
preserved. The plant appears to narcotise the nerves of the
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stomach and suspend the digestive functions, without affording
any nutriment. It may become a useful medicine.—Cosimos,

THE TALLOW-TREE.

Tus Tallow Tree, of China, which gives rise to a vast trade in
the northern parts of that empire, has been introduced into
India. It grows with great luxuriance in the Dhoons and in the
Kohistan -of the North-Western Provinces and the Punjah, and
there are now tens of thousands of trees in the Government
plantations of Kowlaghir, Hawul ‘Baugh, and Ayar Tolie, from
which tons of seeds are available for distribution. Dr. Jameson
prepared from the seeds 100 1b. of tallow, and forwarded 50 1b. to
the Punjab Railway, in order to have its properties as a lubri-
cator for railway machinery tested.  For Lurning, the tallow is
excellent ; it gives a clear, bright, inodorous flame, and is without
smoke. The tree fruits abundant.:{, both in the Dhoons and
plains, and grows with great rapidity ; many trees raised from
seeds, introduced eight years ago, being now 6 ft. in circum-
ference and 3 ft. from the ground. The timber is white and
close-grained, and well fitted for printing-blocks. The leaves,
too, ure valuable as a dye.

THE GRASS-TREE. :
Tuere are few who have ever travelled any distance in Vie~
toria but have met with the Grass Tree (Xanthorea), which is to
be found in nearly all parts of Australin. Up to a very recent
date it was supposed only to be a useless growth, encumbering the
land. A few knew from the blacks that it. contained a very
tenacious gum—thoe blacks used it as a glue for joining parts of
their weapons ; but it is only within the last few months that the
following valuable articles have been obtained, after great labour
and expense, by a Mr. Dodd.  St. Ronan’s, the place where Mr.
Dodd has erected his works to carry on the experiments, is situ-
ated about eighteen miles in a southerly direction from Colae, and
here for some months past experiments have been carried on in
connection with the grass-tree. The root is the portion used in
these experiments, and usually weighs from 101b. to 50 1b. The
Toot is composed of the stems growing in a close mass around
the inner portion or kernel.  From the outer portion of the root
gum-shellac in large quantities is obtainable; tho refuse con-
tains a large quantity of gas, and can be made available for
lighting the works. From the inner portion is extracted,
pressing or distilling, a spirit equal to the best brandy, also
aleohol; after distilling, a quantity of saccharine matter re-
mains, from which sugar can be extracted. The present supply
of grass-tree in the neighbourhood of St. Ronan’s is computed
to be equal to a supply of 600 tons per week for the next ten
ears, Great quantities of young grass-trees abound, which will
{eop the supply up, and doubtless cultivation would greatly en-
large the roote.—Melbourne Herald, «
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CULTURE OF TRUFFLES.
Mz. BrooMe has communicated to the Royal Horticultural
Society a paper on Truffles and their Culture, containing im-
thints and recommendations for increasing the production
of these delicate articles of food. Mr. Broome shows good reason
for encouraging their cultivation in our parks and plantations,
and states that as the districts especially suited are those situated
on the great band of calearcous beds which run diagonally across
the island from the 8.E. corner of Devonshire to the mouth of
the Wash in Norfolk, it is to the proprietors of lands in these
districts that we must look for any successful attempts to culti-
vate these fungi.

THE FUNGI OF GREAT BRITAIN.

AwmonasT the recent additions to the Food Department in the
South Kensington Museum are thirty large drawings (of a series
at ]'greaont incomplete), by Mr. W. Q. Smith, of the principal
edible and poisonous fungi of Britain. Although similar draw-
ings to a smaller scale are found in some of the Continental
museums, this is the first time any relinble drawings from
nature, with the necessary sections, have been made for educa-
tional purposes for any museum in this country. A reference to
the portraits of these equivocal productions will show what weird
and curious aspects some of these plants, so common in our
pastures and woodlands, present—so valuable, when understood
as additions to the table, and so dangerous, when the poisonous
speties are by accident substituted for the esculent.

‘We trust this series of drawings will tend to provent repetition
of the cases of poisoning we constantly read of every autumn,
The real seeds (or spores) of various specios also exhibited, cull
to- mind the mysterious brown powder poison of the gipsies,
called «drei,” confessedly extracted from fungi, and of which we
heard so much a few years ago with no final result.—Mechanics'
Magazine.

WATER IN HORTICULTURR.

Ix the Journal of the Royal Horticultural Society we have the
conclusion of Professor Schultzenstein’s paper on the constituents
of Water, in which he asserts positively that pure pump, spring,
or river water contains an inexhaustible supply of nutriment ; that
it is the real staple food for plants; and that the knowledge of
this is ea.lculnt,eg to throw light on many puzzling phenomena
in vegetable physiology and culture. The art of making water
nutritious should be the true aim of horticulture and agriculture.
The Rev. W. Kingsley gives an illustrated note, describing his
method of border-heating. By placing pipes for the circulation
of hot water among drain-tiles under the earth, near the roots of
trees, he maintained a temperature equal to that of a very gentle
hotbed, during the winter months, He thus (at South Kilver-
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ton) obtained fruit of excellent flavour, which otherwise could
not have been ripened. He considers his system as yet as
merely an experiment,

REPORT ON KEW GARDENS.

Dr. Hooxer has presented the Annual Report on the Botanic
Gardens ; he describes the influx of visitors as exceeding that of
the year 1864 by neu;}iy 50,000 persons. Of the whole number
who went to Kew Gardens during the last year, 260,040 arrived
on Sundays, and 269,201 on week-days; the total was 529,241.
The greatest monthly attendance was in June (115,815), the
smallest in February (2,792); the greatest weck-day attendance
(June 5th) was 19,849; tho smallest (October 26) 9 persons
only; the greatest number who ﬁx;fsanted themselves on a Sunday
(July 30) was 16,842. In the Botanic Gardens Dr. Hooker re-
ports, that a rapid improvement is visible, which is partly due to
official arrangements, but mainly to the skill of the Curator,
especially in the orchid and fern collections, the palm-house, the
cacti, and other succulents. Among desiderata are types of the
vegetation of South Africa and Australia, the old plants being
worn out ; also, new orchids, pulms and tree-ferns, a stock of use-
ful plants for exchange, improvements of lawns, flower-beds and
shrubberies by the introduction of new and uncommon ornamen-
tal plants. No alterations of consequence have been made in
the grounds. A very important alteration was the conversion of
the “Victoria-house” into an ‘economic plant-house,” to be
devoted henceforth to the display of a sclected set of tropical

lants, which are useful for food, or as drugs, or in tho arts.
g‘his will save visitors the trouble of searching the large collec-
tions in the palm-house, &c., for what they most wish to find
readily. The success of the Victoria Regia, in the larger house
built for it, renders it inexpedient to devote another to it. 0
is needed for water-plants; it is desired to heat a small tank in
the open air for this purpose, in which even tropical water-lilies
may be seen to flower freely. A small collection of Japan plants
has been brought together near the heut-house No. 14. The
collection of cacti, aloes, succulents and bulbs, in No. 7, has
been materially increased, chiefly through the liberality of W.
‘Wilson Saunders, Esq., whose almost annual contributions are
both the most valuable and the most numerous the establish-
ment has received since its foundation. From India and the
colonies satisfactory accounts continue to be received of the pro-
gress of botany under the various colonial botanists and heads
of botanic gardons, who avere, for the most part, sent out from
Kew by Sir W. Hooker. From Ceylon ripe seeds of cinchona
have been transmitted, vié Kew, to Jamaica, Trinidad, the
Mauritius, Cape of Good Hope, Queensland, &c. As the first
fruits of the introduction of cinchona into our eastern posses-
sions, this event marks an epoch in the history of the drug, and
reflects credit on the able manager of the Indjan plantations.
That officer reports favourably of the condition of various plants



NATULAL HISTORY—BOTANY. 241

transmitted to the island of Ceylon, and continues to send most
valuable collections of economic plants, ferns, and orchids, In
India proper the cinchona plantations are flourishing, also in
Trinidad. The Governor of Queensland reports the discovery,
by Mr. W. Hill, Director of the Botanic Gardens, Brisbane, of &
most valuable tract of well-watered land in the neighbourhood
of Rockingham Bay, which is admirably suited for the cultivation
of sugar, cotton, indigo, &c. At Brisbane, coffee, cinnamon, mango,
tamarind, cotton, all-spice, ginger, indigo, tobacco, and Cinchona
calisaya have been cultivated with complete success,

No important change has been made in the muscums at Kew.
The herbarium has received two most valuable additions by
taeans of the collections of orchids of Dr. Lindley (by purchase),
and the gift, by his sister, of the South African and South
American collections of the late Dr. Burchell ; these were two of
the most important private collections in Europe. The former
is the key to tho nomenclature of the vast and important variety
of orchids, and contains 3,000 rpecimens in perfoct condition,
mounted, and copiously illustrated with sketches and dissections
by Dr. Lindley. Dr. Burchell's South African collection com-
prises 12,000 specimens, ticketed; that of South America
(Brazil) comprises 52,000 specimens. Dr. Hildebrand, of the
Sandwich Islands, has prescnted a most important collection
(580 species) of plants of those islands. The plants collecteq
during Licut.-Col. Pelly’s Arabian journey have been presented
by him to Kew. Of publications connected with the herbarium
and library at Kew the following are the most important ; the ,¢
second part of the Genera Plantarum, by Mr. Bentham and Dr.-
Hooker ; the third volume of Mr. Bentham’s “ Flora Austra-
liensis ” is nearly completed ; the third volume of Drs. Harvey
and Sonder’s F{om Capensis ” is published ; the fourth volume
igin progress; a very valuable and laborious work on the African
Leguminose, by Mr. Bentham, has been published by the Lin-
nean Society. *The Flora of Tropical Africa” is being prepared
by Prof. Oliver. The number of donors, &c. to the herbarium
has been unprecedented, comprising eighty porsons and institu-
tions ; the number of specimens received is nearly 100,000,

" MOUNTAIN SILK OF NOWTH CHINA. .

Ix this country the best Silk is produced by nourishing the
worms on the leaves, not of the oak, but of the *Tseen-tso-
tsze,” which fexists, however, only in small quantities. The
chrysalids which are not kept for breeding are used by the
Chinese as an article of foog. Not & tenth of the hillsides
suitable for the oak-bushes are at present planted with them.
But considering the quantity of silk already prpduced, it may
be taken that the e could be developed into one of appre-
ciable importance even for our great manufacturing interests,
unless exactions and jealousies of the local mandaring inter-

posed to repress it.



PROBABLE EXHAUSTION OF COAL.

AT page 77 we have given an abstract of Prof. Jeavons's views
on this important question, as stated by him to the Scientific
Students’ Association, at Manchester.

It was during the Meeting of the British Association at Not-
tingham that public attention was drawn to this question by the
following letter in the Zimes:—

“Permit me briefly to comment upon the following extract
from your report of Mr. Grove's Inangural Address to the British
Association now assembled at Nottingham:—‘At a moment
when the prospective exhaustion of our coalfields, somewhat
prematurely, perhaps, ocoupied men’s minds, there was much
encouragement, to be derived from the knowledge that we could
at will produce heat by the expenditure of other forces! You
interpret this passage as a promise, on the part of the aunthor,
that there will result ‘an inexhaustiblo stock of heat for our
railways from the creative powers of science, when our coalfields
give way ;’ and such, assuredly, will be the interpretation of the
public in general.

“Now, while the doctrine of the mutual convertibility of
various forces may be reccived as established on satisfactory evi-
dence, it should be clearly understood that man has no power to
create even an infinitesimal quantity of any force. The creation
of force is the solo prerogative of the Great First Cause. The

er of man is limited to the application of pre-existing forces

y the action of his muscles under the direction of his brain; and
the exercise of his muscles, as well as the function of his brain,
is wholly dependent upon the evolution of force from his food.
That food is matter which has been elaborated under the influ-
ence of solar light ; or, in other words, it represents a store of
force derived exclusively from the sun. Although the food of
man consists partly of vegetable and partly of animal substances,

et both owe their existenco directly or indirectly to that light.
ly carnivorous animals form no exception to this universal
law; for they prey upon other animals which are herbivorous.
Let the sun be extinguished, and every living thing would
speedily die. Hence it appears, that man is, as it were, only &
vehicle-of pre-existent natural force, to be applied as his inscru-
table will may determine. However humiliating this view may
be to proud spirits, it is nevertheless undeniably true.

“The black thing which we call coal may be dug out of the
earth by the expenditure of an amount of muscular force exces-
sively minute compared with the force which it is capable of
evolving when burnt, The force is in the coal, hnd coal is, so to
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'sgenk, an accumulation of sun force, inasmuch as all coal may be
shown to have been derived from plants, and all plants from solar
influence. ~ Although Mr. Grove has laboured earnestly and
successfully in the investigation of the electric forces, yet never
has he generated an atom of those forces, except from some other

re-existent force. Like Franklin, he may have condncted
ightning from the clouds, but that is irrelevant. By a simple
system, of which he tells us, he has directly conv: mechani-
cal force into heat ; and, conversely, every one knows how, in the
steam-engine, heat is converted into mechanical force. It was
M, Grove who contrived the compact energetic little battery
bearing his name, which enables us so easily and so quickly to
produce inteuse heat from electric force. That force, however,
proceeds from the oxidation of a metal which occurs in nature,
either in combination with oxygen or another element, from which
it is separated by the action of the strong heat of burning coal
or other fuel.

« It is fair to expect that a philosopher of sound reputation like
Mr. Grove, especially when speaking to the world in the capacity
of President of the British Association, would not hazard even a
conjecture as to the future probablo discovery of a substitute for

without some reason. Yet no rcason has he assigned ; and
allow me, sir, through your columns, to challenge him to produce
one. Should he respond triumphantly, no one will rejoice more
than yourself, I am sure, and more than the writer of this letter.
If hefail to do so, then the ‘ encouragement,” of which he speaks,
will be regarded as groundless and dolusive, not to say mis-
chievous.”

Professor Rogers, President of the Section of Economic
Science and Statistics, has expressed his opinion that the mate-
rial wealth of Great Britain is owing more to its geographical
position than to its manufactures, and consequently to the pos-
session of coal, upon which those manufactures largely depend ;
and he predicts that “so long as its people are industrious and
resolute” it will be “ the highway and the mart of nations.” But,
supgsing our manufactures greatly to decline, as inevitably will
be the case when our coal either is exhausted, or, what is equiva-
lent, has become much dearer than the coal of other manufac-
turing nations, to what, it may be asked, is the industry of our
people to be devoted ? Not to agriculture exclusively, for our
population at present is greatly in excess of what is needed for
the cultivation of the land. ‘What is happening at this moment
in Cornwall, from the exhaustion of its tin and copper, will in-
fallibly happen to Great Britain generally, from the future ex-
haustion of its coalfields. Emigration is the only alternative,
sad as it may seem, and accordingly the process of comparative
depopulation has begun in Cornwall. There may still be Phnty
of tin and copper in that county ; but if, in these days of free-
trade, they cannot be raised at a remunerative price, owing to
foreign competition, then, in a commercial point of ¥iew, they

Q32
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may be regarded as worthless ; and just so will it hereafter be
wit.{ respect to our coal, when a similar condition arrives.

The statements published in the Times were repeated, and mo:
fully detailed, in the very able and comprehensive speech with
which Mr. Hussey Vivian prefaced his motion in the House of
Commons on the 12th of July, for an address to the Crown for
the appointment of a Royal Commission to investigate the present
state of the coalfields of Great Britain, and questions connected
with the {resent. rate of consumption, and probable duration of
that supply. The honourable member referred to the introduc-
tion of the subject somo years ago by Sir William Armstrong,
then President of the British Association, who spoke in a manner
calculated to awaken grave fears. Subsequently, the works of

§fr. Hull and Mr. Jeavons appeared ; the member for Westmin-
ster brought the matter under the notice of the House of Com-
mons, and the Chancellor of the Exchequer dwelt on the subject
on one of the gravest occasions on which he was called on to -
address the House. The importance, therefore, of a clear and
distinet statement of all that science can teach us on the subject,
cannot admit of question. The main points of enquiry are, the
depths at which coal can be worked, the effect of depth in increasing
the cost of working, the quantity existing or calculated to exist in
our present coulfields within a practicable depth, and the con-
tents of those fields which as yet are undiscovered, but of which
the possible existence is indicated by geology. The question of
the rate of consumption would remain after all the others were
disposed of.

“ With reference to the future supfly of coal in this country,”
(u{l another Correspondent of the 7%mics,) ¢ we must all naturally

ook with some impaticnee to the Report of the Royal Commis-
sion appointed to inquire into the question; but I must confess
that when I seo the scientific and coal-owning elements alone
represented in that Commission, and the commercial element
absent, I do not look for an entirely disinterested and comprehen-
sive Report ; espocially when it is the interest of every coalowner
to work: out as much coal as he can during his lease, leaving the
future to take care of itself; and therefore fow coalowners will be

Jed to believe that the supply is failing, and should be restricted
to national purposes, or that coal will not be eventually found
under the Permian strata, the chalk, or London clays. It is con-
trary to the teachings hitherto of our most practical geologists
and coal viewers, if such should be the case. At all events, to
my mind, coal will have been imported into this country from
America long before coal shall have been worked at the extra-
ordinary depths required to reach it under such circumstances.

“In conclusion, I think that few will deny that coal is being
wrought excessively in this country, and for its growing needs
must still continue to be worked; but while a conscientious dis-
ciple of the free-trade doctrine, I am thoroughly convinced that
there are°limits and exceptions to it, and that mo coal should be
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allowed for export, except under a heavy duty—say of 5s. per
ton. Wine free of duty is no equivalent for our coal. Gragzs'
are reproducible ; coal is not. Hence the difference.

% The export of coal is 9,000,000 tons, representi:f one-tenth
gart of all that is wrought and raised in the United Kingdom.

urely this is a saving worth making in the interest of the pre-
sent and the future.”

At the meeting of the British Association, Sir Roderick Mur-
chison read a Euper “On the various Tracts of England and
‘Wales in which no productive Beds of Coul can reasonably be
looked for.” He began by referring to the ingenious theory
of Mr. Godwin Austen, that coal might bo found under London
and in the south-east of England. Mr. Austen argued that, as
coal was worked under the chalk of Valencicnnes, and had been
found to a certain extent in recont sinkings under the cretaceous
deposits ranging westward towards Calais, it might further ex-
tend across the Channel, and Le found under similar rocks in the
south of England. But reflection on the order and nature of the
rocks in the south-oastern counties led him to tho opposite con-
clusion. He thought that no productive conl-meusures could be
looked for in Essex, Kent, Sussex, Middlesex, Hertford, Berk-
shire, Oxfordshire, Suffolk, Norfolk, or the eastern counties. In
this hopeless list Nottinghamshire was happily not included ;
but to it must be added all tho numerous tracts wherein rocks
older than the carboniferous roso to the surface, as in the greater
part of Wales and Herofordshire, in all of which, of necessity,
no coal could be found. A great portion of Lincolnshire and the
East Riding of Yorkshire would Lo equally unproductive. The
district between Croft, Middleton, One Row, and Middlesborough
was also destitute of coal. At the lust-named place Mr. Vaughan
had sunk to a depth of 1,800 ft., and had there come to a bed of
rock-salt. Mr. Webb, of Newstead, was now making borings on
his estate mear Northallerton. There was no proof that the
Newecastle and Durham coalfields extonded heyond the mouth of
the Tees. He admitted, however, the possibility of sinking those
beds at greater depths. There was no conl in the district be-
tween Barnard Castle and Harrogate. Sir R. Murchison said
he would give no opinion on the duration of our coalficlds until
the Royal Commission on the subject had completed their in-
quiry. In 1865 the consumption in this country was 100,000,000
tons. Most judiciously, thercfore, had Sir W. Armstrong aroused
attention to the subject at the Newcastlo meeting of tho British
Association, and he had now simply to inculeate on the publie
not to believe in the almost boundiess range of our coalfields
which some would assign to them.

The Director of the Geological Survey of India, Dr. Oldham,
states, in his last Reports on the coalfields, that about 400,000
tons are raised annually in Eastern Bengal, while the large de-

its in other parts of the empire appear to be neglected.
he great beds in the valley of the Nerbudda,.and in the Kur-
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hurbari district, still lie undisturbed ; but the latter will soon be
traversed by a railway—a chord of the East Indian line.
Another extensive deposit is the Peuch coalfield, discovered in
1852 by a missionary, the Rev. J. Hislop, in the Chenduara dis-
triet of the Central Provinces, which is deseribed as the thickest
in India. ‘Assam, too, besides its plantations of tea, abounds in
coal of “rich” quality. Hence it is expected that, in course of
years, there will be a great coal-trade in India. The demand
for consumption on railways must necessarily increase; and
when once a steady coal traffic is established between the mines
and the coast, the Peninsular and Oriental, and other trading com-
panies, will take their supplies from thence, and save the heavy
expense of sending out coul from England. Among the advan-
tages that may naturally be anticipated, will be a reduction in the
cost of travelling in Indian waters, and between India and Egypt.

THE SOUTH WALES COALFIELD.

Ix a paper reud to the South Wales Institute of Engineers, the
Duration of this Coalfield is treated of by Mr. Bedlington, of the
Rhymney Works. He estimates that the upperand lower seams
of the district, of 2 ft. and upwards in thickness, contain a total
of 21,374,976,000 tons of workable coal, and, after deducting the
comparatively small quantity already worked, thero is left the
enormous tolal of 21,000,000,000 tons. This calculation is
based on-the Ordnance surveys and other recognised authoritics,
which show, that the agpgregate area of the coal basin is 866
square miles,and Mr. Bedlington, in his paper, estimates that each
acro will yield 1,200 tops, after making due allowanco for faults,
loss in working, and other drawbacks. The lower seams contain
by far the largest quantity, and, in order to work the coal, it will
be necessary to go down a depth of 1,000 yards, which is be-
lieved to be tho greatest depth in the centre of the basin. In
Lancashire there are now pits 700 yards deep, which are success-
fully managed, and from the constant improvement that is taking

lace in mechanical appliances there is every probability that
ﬂmg hefore the coal of the lowest strata is required, the diffi-
culties of going down or working 1,000 yards deep will be en-
tirely removed. The present yield of Monmouthshire and South
‘Wales is about 11,000,000 tons annually, and at this rate the
basin will not be exhausted for 1,918 years, and it will supply
the total consumption of the United Kingdom for 229 years.
The increase of temperature in working the lower measures will
be considerable, as heat incrcascs about one degree in eve:
55 feet, but with adequate ventilation no difficulty 1s anticipat:i
under this head. As to the probable increase in the consumption,
Mr. Bedlington believes that the smawimum has been nearly
reached. Looking at all these fucts, which it may be said are
the embodiment of the opinions of the leading mining engineers
of South Wales, there is not much cause for alarm as to tho
predicted exhaustion of our coalfields. -
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RECENT DISCOVERY OF COAL IN SHROPSHIRE.

THr works in connection with the New Stafford Coalpits, near
Shiffnal, have been commenced ; the successful sinking having
been celebrated by a banquet, presided over by Lord Granville. It
is computed that the mine contains ten million tons of coal, the
estimated yield being at the rate of 27,000 tons per acre. It has
hitherto been an article of belief among geologists, that the line
shown upon the official geological maps as bounding the Shrop-
shire coalfield on the east, and representing what is known as
the ¢ Great Shropshire Fault,” marks the extreme limit of the
bed on that side; and that boyond it, as far as the South Stafford-
shire field, there is an entire absence of cosl. The New Stafford
Pits are sunk at a point some distance to the cast of the ¢ fault,”
and the result of the experiment having demonstrated the fallacy
of the geological dogma, the question is now being raised as to
whether coal may not be found in other portions of the proseribed
district. A pair of pits has already been sunk in the reputed
“dead ground” a little to the south of the New Stafford Mine;
and if the result prove equally successful, thore is a prospect of a
considerable chunge taking place in the aspect of East Shropshire,
at present a purely agricultural district.

ANTHRACITE COAL.

Hiraerto the difficulty of Smolting Tron in South Wales with
Anthracite has proved nearly insuperable, owing mainly to two
causes—docrepitation and the consoquent. ]}m)duction of refractory
agglomerations of anthracite dust and slag, whereby the work-
ing of the furnace has becn either greatly deranged or actually
stopped. The lato Mr. Crane was the first person who attempted,
many yoars ago, to use anthracite in the smelting of irom, at
Yniscedwin Works ; and it is at tho same works that this im-
portant problem seems to have been at length satisfactorily solved
by Mr. S. H. Blackwell.  Many failures had to he encountered,
and the project was about to Le abandoned as hopeless, when,
fortunatoly, it was decided that a final exporiment should be
made. Theintornal form of the furnnce having been adequately
modified, ever since tho several resulls are stated to have
been entirely satisfactory. Tho ton of pig iron, of the qualities
known as Nos. 2 and 3, is now produced in the furnace with a
consumption of less than one ton of coal. The roport for the
week ending June 10 shows that in that week 128 tons 4 cwt. of
pig iron were made with 112 tons 10 cwt. of coal, in the pro-
portion of 1 to 0-88. This is a great achievemont, and one which
may be justly regarded as of national importance. In the United
Btates there is fine quality of anthracite, which has been largely
applied to the smelting of iron, but with a consumption gf nearly
two tons of coal to one ton of pig iron. Weight for weight, an-
thracite contains more heat-giving power than any other kind of
coal; but as it does not directly yield volatile inflammable gas,
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like.ordinary bituminous coal, it has not been used in reverbera-
tory furnaces, where flame is required. It is, however, demon-
strable, that, by suitable arrangement, copious and intensely hot
flame may be generated exclusively from anthracite. From con-
stant experience in its use in furnaces during the last fifteen years,
the writer has no hesitation in asserting that this beautiful and
smokeless fuel is capable of being applied as a perfect substitute
for smoky bituminous coal, both in houses and manufactories.—
Correspondent of the Times.

THE BELGIAN COAL MEASURES.

Taere has been read to the British Association a paper “ On
the Anglo-Belgian Basin of the Forest-bed of Norfolk and Suf-
folk, and the Union of England with the Continent during the
Glacial Period,” by the Rev. J. Gunn. A question of the great-
est importance had been raised by Mr. Godwin Austen with
reference to the extension of the Belgian coal-measures to this
country. It was ovident that in the mesozoic period, the contin-
uous ranges of chalk in Belgium, France, and England formed a
basin, in which tertiaries were deposited. The writer of the
paper, after researches carried on upwards of thirty years, had
come to the conclusion that the forest-bed was the estuarine de-
posit of some great river or rivers flowing westward, closed on
the south by a ridge of chalk-hills, and open to the sea on
the north; and that such ancient river or rivers were now repre-
santed by the several rivers flowing into the German Ocean
between the mouths of the Scheldt and the Rhine. Thus there
might be said to be on the English coast tlie remains of an
estuary without a river, and on the Bolgian sido of a river or
rivers without an estuary. The rev. gentleman followed up a
description of the deposits by a remark that he strongly sus-
pected the disruption of this country from the Continent took
place at a more recent period than was assigned to it by geolo-
gists generally. His impression was, that the forest-bed and the
crag-series which preceded it could only be studied to advantage
in connection with, and as part of, the corresponding beds of the
Continent.

In the discussion upon the questions raised in this paper, the
President gaid he began to strongly suspect, that even the valley
of the Thames might bo filled with glacial drift, showing that it
was submerged during the glacial period.

SOURCE OF PETROLEUM.

IN a communication to the American Philosophical Society at
Philadelphia, Mr. J. P. Lesley states that, from facts collected in
Eastern Kentucky, he is further confirmed in opinion that the
coal-measures are the Source of the springs and wells of Petro-
lenm which have there been recently opened. The plants of the
Great Conglomerate, he remarks, have been convertgd into thick
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oil, which reaches the surface by horizontal drainage over the
water-bearing shales of the false or lower coal-measures. There
is still another “horizon,” or deposit of oil, but that is far down
in the Devonian series. Mr. Lesley mentions further, that he
has seen * petroleum trickling from Upper Silurian limestones
at Cape Gaspé, Canada East, the-surfaces of the limestone bed
being almost covered with the vestiges of cocktail fucvids,
coralloids, bivalves, and trilobites.”

A DURNING OIL-WELL.

FrrreEN miles below Frunklin, in Western Pennsylvania, an
Oil-well has been accidentally set on fire, and the flame is said to
defy all attempts to extinguish it. The Meadville Republican gives
the following account of the extraordinary spectacle presented :
—+Imagine a space, perhaps 40 ft. square, sending up a solid
sheet of flame nearly 60 ft. in height. It lights up the country
for miles around, so that one can seo to read a mewspaper at &
distance of four or five miles. The heat of the fire has started
vegetation to growing, and grass can be plucked there as green
as that found in summer time. The well is owned by parties at
Rochester, and was struck four years ago. It commenced flow-
ing oil and water with a very strong force of gas, and the owners
were confident they had a good well, but two wecks ago last
night, the men going to supper, the well took fire—it is sup-
posed from the engine—and hus been burning ever since. The
flame, when first discovered, was coming out of the driving pipe,
and was not, more than three or four feet in diameter; but, aftor
burning two or three days, the driving pipe was meclted off two
or three feet, and thus allowing the gas and oil to separate
before reaching the top, spread over a surface of 30 or 40 feet
square. It has burned ever since without cessation. Some-
times the flames will reach to a height of 100 ft., and livening
the trees which crown the summits of the surrounding hills, and
the reflections against the sky produce an effect which no pen
can describe or pencil do justice to.”

CARBONIFEROUS SLATE.

A parEr, by Mr. J. Beete Jukes, has boen read on the Car-
boniferous Slate (Devonian rocks) of North Devon and South
Ireland. He gavo a sketch of the geological structure of South-
West Ireland, tracing the old red sandstone and carboniferous
limestone from Wexford through Waterford into Cork, and
showing that some thin beds of black shale which intervene be-
tween those groups on the east expand westward until they acquire
& thickness of two or three thousand feet, when they receive Sir
R. J. Griffith’s appellation of “carboniferous slate.” In North
Devon, Mr. Jukes considered the dark slates and sandstones near
Barnstaple and Dulverton as identical with the carboniferous slate
of Ireland, and the red and variegated sandstones and slates as
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identical in character with the old Irish red sandstone. Finally,
Mr. Jukes adduced reasons for proposing that geologists should
no longer include the old red sandstone among the Devonian
beds, but confine the term * Devonian” to beds containing un-
doubted marine fossils lying between the top of the old red
sandstone and the base of the coal measures.

IGNEOUS ROCKS.

A the late mecting of the British Association, the President
of tho Geological Section, Professor Ramsay, reviewed the pro-
gress of sciontific opinion respecting the supposed igneous pro-
duction of the oldest rocks, and expressed his own inclination to
the hypothesis of slow and gradual processes, instead of sudden
catastrophes, having brought about the great changes of the
earth’s surface.

GEOLOGICAL, CHANGES UPON THE BRITISH COAST,

Ix a discussion at the late meeting of the British Association,
Dr. Foster, Mr. King, and Mr. Pengelly gave instances of the
Destructive Action going on around our Coasts, owing to the action
of the sea upon the land; houses, and even willages, being
destroyed, and towns compelled to migrate. Mr. Patterson re-
minded the Section, however, that there was also a process of
compoensation going on, in the formation of new land by silting,
&ec., at various points. Mr. J. Wyatt instanced the recovery of
land in this way in Lincolnshire, where a company had been
formed for the purpose. The President remarked, that the great
permanent source of compensation was not surface deposits of
that kind, but the clevation of land from below, which was also
known to be going on. Having mado allusion to the connection
which existod, long geological ages ago, betweon the British Isles
and the Continent, he said that this connection probally existed
about the time of the glacial epoch. A vast plain appeared to
have been the connceting link, across which, no doubt, had
travelled those animuls of huge size, and reptiles, whose re-
mains were found in the Dritish Islands, having migrated
thither from the East. The connection between England and
Ireland had probably been severed at an earlier period than that
between England and France; and to this circumstance and to
the comparatively limited number of reptiles which had reached
Ireland before the separation, he was disposed to attribute the
present freedom of the country from those intruders, an excep-
tion proverbially attributed to the influence of St. Patrick. As
to the mode of severance, he was disposed to look for it more in
a gradual wasting away than in any sudden submersion. A com-
pensating system, however, cixsted in that gradual upheaval
taking place at different parts of the coast of which he had
n]re‘:gy spoken, Arguments were put forward in support of the
assertion, that since the Roman poriod parts of the gcotch coast
had risen as much as 25 feet. Unquestionably remeins of whales
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and submerged cances had been, found at a level above the pre-
sent high-water mark, which it was difficult to suppose they
could have reached except on the theory thus propounded.

GEOLOGICAL FORMATION OF THE SAHARA.

We find in the Revue Frangaise a very interesting article on
the above subject, by the pen of Baron Aucapitane. The author
states, that formerly, in the prehistorical ages, a vast sca, parallel
to the Mediterranean, covered the immense space which now
constitutes the desert of Sahara and the basin of the Niger. The
Tell mountains, everywhere surrounded with water, constituted
the Atlantis, which Plato speaks of as a tradition derived from
the Egyptiaus. One of those gradual upheavals of the soil, of
which the north of Europe and the cousts of South America
offer such striking instances in our days, by degrees reduced the
waters of this sea to so shallow a depth that it soon dried up by
evaporation, “ While this sca existed, there were to the south
hi? mountains of the country of the Touaregs and the archi-

elago of the Ahag'g'ar, the abrupt cliffs of which were beaten

the waves, as they now are by the sands; to the south-east,
the wostern table-land of the Iezzan; and to the morth, from
west to east, another elevated table-land, now inhabited by the
Republicun Confederation of the Boni-M'zab, south of Laghouat.”
Traces of erosion, and of old coasts, downs, and gravel banks,
are still visible; the fish of this sea, which communicated with
the Mediterranean, wero of the same kind as those now found in
the latter. This upheaval must have occurred in the quarternary

iod ; one of the old communications with the Mediterranenn
18 still recognisable in tho centre of the Gulf of Gabes, where it
bears the characteristic namo of Terf-el-Ma (a piece of water).
To the east there is a line of salt lakes; but even certain vast
districts, though perfectly driod up, will bo found covered with
saline efflorescences at certain periods of the year. To the west,
south of the province of Oran, there are numerous circular
depressions, whore rain-water occasionally accumulates, and a
little vogetation makes its appoarance in the spring. These
depressions are called Daya; thoir surfuce is covered with a
thick crust of salt, covering layers of mud, sand, and shells of
sea and fresh-water fish. These dayas and various agglome-
rations of cardium edule mark the line of tho old sca-shore—
Galignani's Messenger.

- THE BASIN OF THE AMAZON.

Proressor AGAssiz, in a lecture at Boston, on the river Ama-
zon, has stated that the whole Amazonian busin is & vast plain.
There are no hills, but an immense expanse of woods and
water. The distance from the sourco of the Amazon in the
Andes to the Atlantic Ocean is 2,000 miles in a direct line, but,
by the course of the river, 4,000 miles. The plain threugh
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_which the river and its tributaries flows is 1,200 miles wide, and
in some places 1,800. It is so low that the whole slope from
the Andes to the Atlantic is not over 250 feet. It cannot be
compared to an ordinary river valley, and the river itself is
different from all others in the world. Its mouth is 160 miles
wide, and its mud tinges the ocean for a distance of 60 miles.
‘With all this there is no formation of a delta—-on the contrary,
the Atlantic is eating into that part of the coast of South Ame-
rica, and at one time the river extended 300 miles beyond its
present mouth. The Professor has great hopes in the commer-
cial prospects of the Amazon and its basin.

LAKE-BASINS IN NEW ZEALAND.

ATt a meeting of the Geological Society a paper, by Mr.
‘W. T. Locke Travers, was read on the mode of the formation of
certain Lake-basins in Now Zealand—a subject on which the
opinions of the most eminent geologists and physicists are much
divided. Mr. Travers stated his firm belief, that all the lakes
which lje in the valleys of the rivers debouching on the Canter-
bury plains owe their existence to moraine-dams, which have
the same foundations as the post-pliocene shingle of which the
plains themselves are formed; and that, therefore, the sites of
these lakes were occupied by ice at the commencoment of the
period of depression, and so continued for some time after the
rti-em«rgenco of the upper part of the plains above the level of

o sea.

BLACK EARTH OF SOUTHERN RUSSIA.

Tue scientific importance of the Tschornozome, or Black Earth
of Southern Russia, is the subject of an article, by M. P. Ru-
precht, in the Archives des Sciences of Geneva. In his opinion,
the immense tracts of this earth, sometimes 20 ft. in depth,
have been formed, and are still being formed, by the gt ual
elevation of the turf, the level of which is raised on tho débris of
the grass of each year, and probably also by the dust which is
brought to it by the winds. This earth differs entirely from
peat in its character and formation. M. Ruprecht, by the pro-
found examination of the various facts connected with the posie
tion of this earth, tho vegetation, &c., endeavours to decide
several interesting problems in the geological history of Russia.

. LOWER GREEN SAND OF BEDFORDSHIRE.

A rapEr, by Mr. J. F. Walker, on “The Lower Green Sand
of Bedfordshire,” has becn read to the British Association. It
had beon previously submitted to the Chemical Section, who had
referred it to the Geological Department, as having a more
direct relation to its inquiries. The value of the paper, it ap-
F_aa.yed from the subsequent remurks of Mr. Etheri and Dr.

oster, was, that it proved the ‘occurrence of Wealdon fossils in
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the green sand deposits, thus showing unconformability in those
beds ; and also that it added to previous knowledge as to the ex-
tension of those beds northwards, which was of value, as the

hosphorie deposits are being used in the manufacture of arti-
Scul manure.

GEOLOGY OF NORTH WALES.

Proressor Ramsay’s memoir on the Geological Structure of
North Wales (forming the third volume of the Memoirs of the
Geological Survey of Great Britain) has been issued. The
Director-general of tho survey, Sir Roderick I. Murchison, in his
introductory notice, says that, as the author of the Silurian
System, he hegs to express his sinccre admiration of the sue-
cessful labours by which Professor Ramsay and his associates
carried out, over a very rugged, mountainous, and complicated
region, the clearest proofs of the many great folds and disloca-
tions which tho silurian strata have undergone, as well as for the
great ability displayed in the delineation of all the various rocks
of igneous origin. By these researches the relative ages of the great
dislocations were fixed. The appendix on the fossils, with plates,
is the work of Mr. J. W Salter, late palxontologist to the survey.

MAMMOTH OF ARCTIC SIDERIA.

A rETTER has been read to the Royal Society from Carl E. von
Baer, one of the Foreign Members, announcing the discovery, by
a Samoyed, of another Mammoth in the frozen soil of Aretic
Siberia. The place of this intoresting find is described as in the
neighbourhood of the Bay of Tas, or Tax, the eastcrn arm of
the Gulf of Obi; and as the animal was but partially exposed,
and had its skin and hair complete when first seen, in 1864, it
is hoped that but little change may have taken place in its
condition on the arrival of the naturalist sent by the Imperial
Academy of Scicnces at St. Petersburgh to make an examination,
It is fortunate that Mr. F. Schmidt, appointed for this errand,
is also a palzontologist; for should the circumstances prove
favourable, we shall have, in due time, a trustworthy description
of the locality, of the external appearance of the mammoth,
and, in all probability, of the contents of its stomach—which
particulars will turn to good account in palzontological science.

The naturalists of Europe will have a better opportunity than
any yet afforded them of forming a conclusion as to the nature
and habits of the Siberian mammoth; and in ono particular,
namely, change of climate, the subject is one of especial interest
for physical scienco. The former discovery of a mammoth in
Arctic Siberia took place at the beginning of tho present century,
near the sea-shore at the mouth of the great river Lena, It was
not heard of by any naturalist until 1806, when Mr. Michael
Adams travelled to the spot from Yakoutsk, but found not!
"left but the skeleton, a portion of the skin, and about & po
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of the bristles. The tusks, flesh, and other portions had been -
carried off by the natives or devoured by wild animals. We are
informed that the natives of that hyperborean region regard the
mammoth as an animal not extinct, but fond of burrowing, and
that on exposure to the air it immediately dies.—Athenaum.

AMERICAN MASTODON.

A New Yorx paper states, that workmen excavating a foun-
dation for a mill at the manufacturing village of Cohoes, near
Troy, found the remains of a complete skeleton of a huge Mas-
todon 83 feet below the surfaco, and about 100 feet from the
Mohawk River. The remains were carefully gathered together,
cleaned, and oiled. The jaw is 4 ft. 9 in. in length, from the
mouth to the cranium, to which a portion of the backbone and
jaw are still connected. The cranium rises very much like that
of an elephant. The two tusks each moasure 8 ft. in length,
and their true position is well marked on the upper jaw. The
hip-bone is 5 ft. long, and woighs 100 lb., while the shoulder
blades measure 10 ft. 9 in., and weigh about 50 lb. each. The
under jaw, found some weeks since, precisely fits the upper jaw
now exhumed, and the ribs are found to be 44 ft. in length. The
mensuremonts show that the animal must have stood at least 15
ft. in height, and have been a little upwards of 20 ft. in length,
independent of the tusks, already stated to be each 8 ft. in
length. Professor Mursh, of the Yale College Scientific School,
gives it as his opinion that the remains discovered are those of a
great North American mastodon, agreeing in all its parts fully
with the description of the animal given in tho scientific works
as follows :— Tne animal has the vaulted and cellular skull of
the elephant, with large tusks in the upper jaw and heavy form.
From the character of the nasul bones and the shortness of the
head and neck, it has been concluded it had a trunk.”

ANTIQUITY OF MAN.

Trerr have boon read to the Geological Society two papers
relating to the Antiquity of Man. One, by Mr. J. W. Flower,
related to some flint implements exhibited by him which had
been found in the sands and flint gravel on the right bank of the
River Ouse, at Thetford, at from twelve to fourteen feet below
the surface. Mr. Flower pointed out the exact correspondence
a8 regards geological position between the Thetford gravels and the
flint implement bearing beds of Amiens, Abberville, Hoxne, &e.,
and noticed the close resemblance which these implements and
others discovered in England bear to those of the valley of the
Somme, He concluded by expressing his dissent from Mr.
Prestwich’s conclusions, and stating his own views on their mode
of accumulation, remarking, that, in his opinion, these imple-
ments were manufactured prior to the severance of this island
from the Continent. In the other paper, Mr.,J. 8. Wilson
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described remains discovered in terraces which rise above the
Egmeraldos River on the western slope of the Cordilleras in
Ecuador. In one were found articles of human art, broken
pottery, earthen figures, and fragments of gold ornaments. The
pottery stratum ig traceable along a line of eighty miles of coast,
and by partial observations is determined to occur under corre-
sponding conditions for a distance of two hundred miles more.

FOSSIL ORGANIC REMAINS DISCOVERED IN 1866.

British Oxen.—Mr. W.Boyd Dawkins has read to the Geologi-
eal Society a paper on Fossil British Oxen. Mr. Dawkins con-
siders that the problem of the origin of our domestic races of
cattle is only capable of solution Dy a careful examination of
each of the three fossil species of oxen—the Bos Urus of Casar,
the Bos Longifrons of Owen, and the Bos Bison of Pliny. Inthe
present, paper the first of these is examined. Mr. Dawkins con-
giders that betwoen the Bos Urus and the Bos Taurus, or comman
ox, there is no differcnce of specific value, though the difference
of size and some other characters of minor value render the
bones of the two varieties capable of rccognition. The Bos
Urus was a contemsomry in Britain with the mammoth, elephant,
rhinoceros, &c., and probably existed here in the wild state till
the middle of the twelfth century. Mr. Dawkins endeavoured to
explain its gradual diminution in size by the progressive encroach-
ment of cultivation on its old haunts ; and, in‘conclusion, stated
his belief that at least the larger cattle of Western Europe are the
descendants of the Bos Urus, modified in many respects by re-
stricted range, but still more by the domination of man.

British Lynxz.—A paper has been read to the British Associa™
tion *‘ On the Occurrence of Folis Lynx as a British Fossil,” by
Dr. W. H. Ransom. Prof. Phillips said the discovery of this
fossil (which has been made in a cave in Pleasley Vale) makes a
positive addition to the list of pleistocenc fossils, and is also
of value as evidence of the distribution of temperature in past
times. He added, that he thought they would have to widen
their ideas as to tho range of quadrupeds in past times. .

Wealden Saurian.—The Rev. W. Fox, of the Isle of Wight,
who discovered his Polacanthus Foxii, has brought to light another
new Wealden Saurian. The discovered parts of this animal are
limited to the bones of the sacrum, consisting of five cemented
vertebree with the sacral ribs and portions of the othor iliac
bones. The remains, therefore, are quite sufficient to show thdt
the reptile to which they Lelonged was of the Dinosaurian order.
It is small compared with the other monsters of the world of
efts, the sacrum being only six inches in length; yet, apart from
its size, it has as much of novelty about it as any of the pre-
viously discovered dragons. The bones are more hollow, light, and
compact in structure than the bones of birds, and quite as much
so a8 those of the pterodactyls, with foramina for the admission

" of air into them, like the bones of the last-named reptiles. Such



256 YEAR-BOOK OF FACTS,

a formation was evidently given for the purpose of leaping from
tree to tree, or for bounding from the grasp of other reptiles

ith an elasticity of slg;ing equalling that of the esmashoppu.

ith the approval of Prof. Owen, who has examined the bones,
this new reptile has been dedicated to him by its discoverer, who
has given it the descriptive name of ¢ Calamospondylus Oweni,”
from the fact of its backbones being hollow, smooth, and com-
pact like a reed.

Sauroid Fish—In the Genlogical Magazine we have an illus-
trated paper, by Professor Owen, on a new Sauroid Fish, from
the Kimmeridge clay, discovered by Mr. C. B. Rose at Downham,
near King’s Lynn, Norfolk; and which the Professor names
Thlattodus suchoides, from its resemblance to a crocodile and its
bruising teeth.

Ozford Fossils—The Geological Magazirne for March opens
with a paper by Professor John Phillips on Oxford Fossils, with
a plate exhibiting fossil insects’ wings, testifying to the existence
of waterside insects in early geological times. Professor Owen
describes 8 new sauroid fish (ditexiodus impar) from the Kim-
meridge clay of Culham, Oxfordshire, and gives engravings of its
maxillary bone and teeth. He terms it a most instructive and
characteristic specimen.

Kent's Cave—The Second Report of Committee for exploring
Kent's Cave, Devonshire, by Mr. W. Tengelly, shows that in
the past year specimens obtained from the black earth, evi-
dently belonging to the pre-Roman period; next from the stal-
agmite floor beneath, and then from the ‘red loam under the sta-
lagmite. Among these were bones of extinet animals (many
crushed and gnawed) and very fine specimens of flint implements
of various kinds. Mr. Pengelly expressed his own conviction
that hyenas had inhabited the cavern after it had been deserted
by man, and stated that no evidonce had yet been obtained at
all conflicting with that of the carly explorers.

Cheshire.—At the Geological Society has Loen read a descrip-
tion, by Professor W. C. Williamson, of a cheirotherian footprint,
exhibited by Mr, J. W. Kirkham, who had discovered it at the
base of the keuper sandstone, at Daresbury q , Cheshire.
It differs from all footprints hitherto ohtained from this district,
it being more quadrate and distinctly that of a scaly animal : the
8 ted toe is also less recurved, and approaches nearer to the
o:Eer toes. The arrangement of the scales corresponds very
closely with that seen in the foot of the living alligator ; many
of them run aecross the foot in oblique lines, as is common amongst
living crocodilians, leaving no room to doubt that they represent
true scales, and not irregular tubercles, such as are seen on the
skin of some batrachians. Traces of other impressions of feet
occur on the slab, particularly an imperfect one, with much larger
and more oblong scales, especially under the heel; and this
difference is so very similar to what is seen in the fore and hind
foet of many saurians, that Professor Williamson believed that
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they did not belong to a batrachian anima] at all, but that th

were saurian, if not-erocodilian, in every feature. e
. Malta.—Dr, Leith Adams has reported further discoveries in
the ossiferous caves and flssures of Malta ; being remains of the
foseil elephant, river tortoise, lizard, various frogs, and several
species of dugong, which gave evidence of their having been
conveyed into their situations by the agency of large bodies of

‘water.

Earliest Fossil.—We learn by a note that Professor Hochstetter,
of Vienna, after long and laborious search, has succeeded in find-
ing in the caleareous limestone of .Krummau agglomerations of
e:iueous spar and serpentine which have been declared by Dr.
Carpenter, to whom specimens had been sent, to be undoubted
remains of Eozoon, the earliest fossil which has been yet dis-

Pikermi.—M. Albert Gaudry, having terminated his exami-
nation of the fossil bones excavated under his superintendence at
Pikermi, in Greece in 1855 and 1860, undertaken at the charge
of the Paris Academy of Sciences, has reported to that body the
results of his researches in relation to intermediate forms, several
of which have been found to be very remarkable. Among these
is & new species of Ape, very abundant; a carnivorous animal,
partaking of the nature of the bear, dog, and cat, which is-named
Simiocyon, and various transitional forms of the rhinoceros,
antelope, horse, wild boar, &c. The fossil giraffo of Attica
unites the existing giraffe with the ruminants.

' Whale.—A party of miners engaged in sinking for gold aip the
Kanieri, Hokitika, have discovered the fossil skeleton of a o,
perfectly entire, and measuring 150 feet in length. It was
covered by alluvial soil, and only a few feet below the surface.
The fact that the locality is ten or twelve miles from the present
seashore, and about 100 ft. above its present level, renders the
discovery a very remarkable one, and goes to prove the assertion
of geologists, that a great part of New Zealand has been raised
from the bed of the sea.—Nelson Colonist.

Porlock Bay.—The Quarterly Journal of the Geological Society
contains a paper by Mr. Godwin Austen on the submerged forest-
beds of Porlock Bay, where, at low tides, appear the stumps of
trees, chiefly oaks, standing in the positions in which they grew,
the action of the sea having them. Mr. Godwin Austen
gives details of the character of the shingle at this place, the
marine silt, the surfaces of plant-growths, many of which seem
to resemble an iris (such as the yellow flag); the blue mud
deposit (which is very tenacious, resisting the action of the sea) ;
and the accumulated angular detritus, indicative of a condition
of the surface presented everywhere by that portion of this
country and of pe which was not submerged during the
great subagueous depression of the northern hemisphere.
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: GLACIAL CONDITION OF THE MOON'S SURFACE. = '
A parrEs from D2, Samuel Birch, of the British Museum, on
the Glacial Condition of the Moon's Surface, gives the results of
his observations. He says that, when looked at attentively, all
the luminous parts of the moon present the appearance of a.
.country resembling the wintry s or Polar regions, and he

refers to the remarks of Arago and Frankland on this subject.

EARTHQUAKES, :
Ix a paper on Earthquakes, &e., Mr. R. Edmonds describe
some extraordinary agitations of the sea on the coasts of Corn-
wall; and after giving Mr. R. Mallet’s hypothesis, which ascribes
these phenomena to the transmission of great sea waves from &
distant submarine earthquake or voleano, opposes it by reason-
ing based on facts, tending to show that these agitations are due
to local submarine earthquakes.

RARTHQUAKE IN FRANCE.

Ox Sept. 14, 1866, Paris was visited by an Earthquake. It
was preceded by an aurora borealis of unusual magnificence,
which was seen in great brilliancy from the heights of Mont-
martre between eight and ten on the previous night. In Paris
the shocks of the earthquake seem to have been felt with particu-,
lar distinetness in the 16th arrondissement (Passy), chiefly on the
road to Versailles and in the strects Boileau and Moliére. No. 4
in this last street was so shaken that the inhabitants, awaking
in & panic, and thinking the end of the world at hand, ran out
into the street in the greatest consternation. The shocks, how-
ever, were felt in several arrondissements, as is proved by letters
in the papers. Also, and very plainly, in various provincial
towns, among others at. Tours and Angouléme, in which last two
shocks, from east to west, were folt at an interval of some
seconds, a.ccomg;niod by a cracking sound like the splitting of
wood. At St. Mare, in the department of the Loiret, two per-
sons were thrown down by the shock in front of the church,
windows were broken, doors opened, tiles fell off the roof. A
letter from Jarjean to the Journal de Loiret says:—

¢ It appears that in houses where there were birds, the shocks
were announced beforchand by these animals, which did their
utmost to get out of their cages. This induces a belief that this
succession of phenomena occurred under the influence of elec-

* tricity. Schoenbein’s iodurated paper, called ozonométre, gave a
dark tint, announcing a decided electric state of the atmosphere.”

At Riom and at Clermont there were five shocks. From Riom
a M. Leboyer writes that the furniture in his room actually

-danced, that his bed was lifted up, and that that of a friend of
his was displaced five centimétres, that in another house a crack
‘more than a métre long had been made in a partition wall, and
that the servants were frightened by the clatter of the kitchen
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utensils. A ‘multitude of incidents.of this kind are related.'The
Congtitutionnel says that similar shocks have been falt before in
Paris, and that on the 19th of February, 1822, Arago observed
the magnetic needle violently agitated at half-past 7 o’clock, A,
and that at 8 o’clock several shocks took plade.

| "The range and intensity of the above earthquake is shown
in a chart compiled by M. Rayet from numerous authorities,
which has been laid before the Academy at Paris, and which is
given in tho, Comptes Rendus, No. 12, accompanied by a résumé
of the results of a great many letters to the secretary. Aecord-
ing to the largest number of observers, the shock was felt at
bh. 10m. o.m. There were two undulations, the first from west
to east, the second from south to north, lfter an interval of
several seconds. No remarkable meteorological phenomena
seem to have accompanied this shock, and the magnetic needle
and electric telegraph do mot appear to have been notably
affected. The noise at Perigucux was compared to that of a
heavy railway train entering a tunnel. At some places the
houses were shaken severely, parts of the exterior broken off,
the furniture displaced, and the street pavement disjointed.
The neighbourhood of Blois and Tours appears to have expe-
rienced the maximum of the shock.

BARTHQUAKE IN NORWAY. .
Me. Kmewan J Fernig, writes from Orkedal, near Dron-
theim, March 10, 1866 :—On the 9th inst., exactly at 2 AM., &
rather severe shock of Earthquake shook my house. It appeared
to take the motion of a sine, and, at dhe same time, a kind of
rolling motion from east to west; all the timbers in my house
creaked similar to the noise heard on board a steamer when
labouring in a heavy sea. The shock lasted one minuto or more,
or about twice as long as the heaviest gust of wind that often
.comes upon us here in the night. The shock was folt more
severely by my neighbours, even those not fur distant. It ap-
peared at first to come as a mighty rush: the weather was calm
apd the sky cloudy. The night before, at 11 o'clock, was calm
and bright starlight, Lut little or no “northern lights.” -Some
few days previously the weather had been vory cold—the greatest
cold we have hud this winter. The sea (as is always the case’
here when the thermumeter is about 27 deg. below freezing)
appeared as if boiling, and a thick steam, about 200 ft. thick, -
lay on the surface. On the 1st inat., just before sunrise, the
thermometer was 67 deg. below freezing, but on the 8th (the day
before the earthquake) the thermometer was only ubout 7 deg.
below freezing, and consequently no steam upon the water.
There had also been byilliant sunshine during the last few days ;
.but yesterday, the 9th (aftor the earthquake), at 10 &wm., for a
-short time there was a great storm of wind from the mnorth;
however, the rest of the day was loudy and calm; to-day, the
-10th, 9 A, driving snow; 1. p.u., thaw and rain, and strong
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westerly wind; 8 Pm., no “northern lights,” rain. The
« northern lights” had been very brilliant for some time past
every ovening. On the 8rd inst., and also on the 7th, these was
a very: strong beam of light, nearly as wide as our usual rain-
bow, stretching over the heavens through the zenith from east to
west horizon ; this wasseen on both occasions at about 8 p.u.,
and remained steady for some time. On the evening of the 7th
inst. the heavens were lighted up brilliantly in every direction,
north, south, east, and west, for severul hours—all light of &
yellow cast. The peasants here call the *mnorthern lights”
“ wind lights,” because, whenever they are red, or assume the
colours of the rainbow, and the rays of light, so to sm , roll
after each other, then are we certain to have more or wind
in a fow hours after,

EARTHQUAKE IN NEW ZEALAND.

A suieHT shock of Earthquake was felt in Dunedin on the-
evening of the 28th of October. A few minutes before the shock
there was a bright flash of lightning, and shortly afterwards a
strong gust of wind from S'W. The shock lasted about three
seconds, the motion being of a vibratory nature, just as if a
very heavy wagon had been driven rapidly over a hard road,
from west to east.—Ofago Daily Times. ’

VOLCANIC ERUPTIONS IN THE GREEK ARCHIPELAGO.

A wew Island began to rise above the level of the sea in the
Bay of Théra (Santorin) on the 4th of February, and in five
days it attained the height of from 130 ft. to 150 ft., with a
length of upwards of 350 ft., and a breadth of 100 ft. It con-
tinued to increase, and consisted of a rusty, black, metallic lava,
very heavy, and resembling half-smelted scorise, which boiled up
from a furnace. It contained many small, whitish, semi-trans-
parent particles, disseminated through the mass like quartz, or
felspar. Close by there are three islands, which have arisen
from the sea during eruptions recorded in history—Palaia, Nea,
und Mikré Kaiméné, or Old, New, and Little l%\u‘ni‘, (Island).
The present eruption began on January 31. A noise like volleys
of artillery was heard, but without any earthquake. On the fol-
lowing day flames issued from the sea in a purt of the bay
called Vulkanes, where the water is always discoloured and im-
g'r:gnated with sulphur from abundant springs at the bottom.

e flames rose at intervals to the height of 15 ft., and were seen

. at times to issue from the.south-western part of Nea Kaiménd.
The island was soon rent by a deep fissure, and the southern
sank considerably.  On the 4th of February t.he'ern?iom

me nore violent, and the sea more disturbed. Gas forced
itself up from the depths with terrific noise, resembling the
‘bursting of a steam boiler; flames arose at intervals, and white

. smoke, rising steadily, formed an immense column, crowned with
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& curled capital of dark, heavy clouds. The newy island was
yigible next morning, increasing sensibly to the eye as it rose out
of the sea at no great distance to the south of Nea Kaiméné,
The heat of the sea rose from 62 deg. Fahr. to 122, as near the
vicinity of voleanic action as it was safe to approach. The bottom
of the sea all round Nea Kaiméné appears to have risen greatly.
In one place, where the depth is marked on the Admiralty chart
100 fathoms, 1t was found to be now only 30 ; and at another,
where it was 17, it is now only 8 fathoms, The new'island
grew, a8 it were, out of the sea, the mass below pushing up-
wards that which is already above water. The lower: was
hot, its fissures where they were deep being 170 deg. Fahrenheit,
a::iill 21; upper part, after four days’ exposure, was found to be
8 3

At a meeting of the Paris Academy of Sciences, a lotter has
been read from Father Secchi, of Rome, in relation to the recent
Volcanic Eraptions and the appearance of the new Greck islets ; in
which he states that several rather violent shocks of earthquake
took place in the valley of Umbria, near Spoleto, about the same
time. M. Charles Ste. Claire Deville thereupon made some re-
marks, and referred to & list of these phenomena, showing that
during the previous two months the south of Europe had been:
evidently the theatre of a great number of these manifestations,
which derive their origin from the eruptive forces within our

lobe. A letter was also read from M. Fouqué, from Santorin,

escribing the third of these isles, which appeard on the 10th of
March, and which has beon named Reka. It is situated very
near Aphroissa, being separated from it by a canal between
thirty and forty moétres wide. It is composed of blocks of lava
identical with those of tho other isles, and will, probably with
them, be eventually united to the main land. At the sume meet-
ing, MM. Faivre and Dupré roported their researches, with
details of their elaborate experiments on the gases which exist
in the mulberry and the vine, the parts which contain them, and .
the changes which are determined in them by vegetation.

At a meeting of the Geological Society have been read some
additional documents on the Volcanic Eruptions at the Kaiméné
Islands, by Commander Brine, communicated by the Lords of
the Admiralty. The active volcano of Nea Kaimén8 Island con-
tains the crater of a second voleano, 80 ft. in height, with a circu-
lar base of 800 yards ; and, judging from the soundings obtained
at Palaia, Kaiméné, and St. George’s Bay, it is thought probable
that the island will eventually fill up the bay. Bya report
from M. Fouqué, read to the meeting, we learn that since the
eruptions earthquakes were less frequent. His obsorvations also

* tend to support M. Ste. Claire Devillé's law, that there exists &
certain relation between the degree of intensity of a voleano in
action and the nature of the volatile elements ejected. In an

ruption of maximum intensity common salt and salts of soda

* and potash predominate ; in one of the second order, hydrochloric
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acid and chloride of iron; in one of the third degree, sylphuric

acid and salts of ammonia; and in the fourth, or most feeble
hase, steam only, with carbonic acid and combustible gases.
he.eruption at Nea Kaiméné has never exceeded the third ggree

of intensity ; and, when it excited the greatest alarm, gave off

only sulphuric acid, steam, and combustible gases.

. “THE VOLCANO OF MAUNA LOA,

Ox the island of Hawaii, has recently been the scene of a
huge Eruption, of which the Honolulu Friend of February, gives
the following account :—*“ A new crater opened near the summit
of the mountain at an elevation of 10,000 ft., and for three days
a flood of lava was poured down the north-eastern slope. The
eruption then ceased, and all was quiet for thirty-six hours.
Another crater then opened on the eastern slope. It would seem
that the summit lava had found a subterranean tunnel ; for half- -
'way down the mountain, when coming to a weak point, or meet-
ing with some obstruction, it burst up verti , sending &
column of incandescent fusia 1,000 ft. high into the air. The
firejot was about 100 ft. in diameter, and was sustained for
twenty days and nights, varying in height from 100 tt. to 1,000 ft.
The disgorgement from the mountain side was often accompanied
b{l terrific explosion, which shook the hills with detonations
which were heard for forty miles. This column of liquid fire

. an object of surpassing brilliancy, of intense and awful
grandeur. As the jet issued from the awful orifice it was of a -
white heat. As it ascended higher and higher it reddened like
fresh blood, deepcning its colour, until, in its descent, much of
it assumed the colour of clotted gore. In a few days the come
of the crater was raised to a height of 300 ft., and became
one vast heap of glowing coals, flashing and quivering with rest-
less action, and sending out the heat of 10,000 furnaces in full
blast. The struggles in disgorging the fiery masses, the upward
rush of the column, the force which raised it 1,000 vertical feot,
and the continuous falling back of thousands of tons of mineral
fusia into the throat of the crater and over a cone of glowing
minerals one mile in circumference, was a sight to inspire awe
4nd terror, attonded with explosive shocks which seemed to rend

* the ribs of the mountain. From this fountain a river of fire
went rushing and leaping down the mountain, filling up basins
and ravines, dashing over precipices, and exploding 8, until
it reached the forests at the base of the mountain, where it
burnt its flery way, consuming the jungle, evaporating the water
of the streams and pools, cutting down the trees, and sending
up clouds of smoke and steam, and murky columns of fleecy
wreaths to heaven. Night was turned into day. Mariners at
sea saw the light at 200 miles’ distance. In the daytime the
atm for thousands of square miles was filled with a m
hase, ugh which the sunbeams shed a sickly light. Smoke,
steam; gases, and cinders floated in the air, sometimes spreading

*
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out like a fan, sometimes careering in swift currents upon the
wind, or gyrating in ev ing colours in fitful breezes, It
was such a scene a8 fow mertals ever witnessed. There was no
sleep for the spectator. The flerce, red glare, the subterraneous
mutterings and strugglings, the rapid explosion of gases, the
rushes and roar, the sudden and startling bursts, as of crushing
t r—all were awe-inspiring, and all combined to render the
sc@le one of indescribable brilliancy and of terrible sublimity.
Th8 rivers of fire from the fountain flowed about thirty-five miles,
.and stopped within ten miles of Hilo.”

’ MUD VOLCANOES.
* In g lecture given by Professor Ansted, at tho Royal Insti-
tution, “On the Mud Volcanoes of the Crimes,” an attempt was
made to show a connection between this peculiar form of voleanic
_action and the existence of petroleum, and the relationship of
both to great lines of geological disturbance. In Sieily, during
the commencement of the late eruption in the Bay of Santorin, &
Jjet of muddy wator, at & high temperature, was thrown out on
the flanks of Etna, containing a slight quantity of petroleum, or
naphtha. This was an instance of@the outburst or first stage of
the mud volcano. The great district of thé Crimea, extendin,
over 2,000 square miles, was next described, some of the mu
volcanoes being of considerable age and of great size; one near
Kertch, described by Strabo, and in eruption 70 years since,,
being a mile and a half round at the base, and 250 ft. high,

A SBALT ISLAND.

Nrar Vermillion Bay, on the coust of Louisiana, there is an
island called Petit Anse Island, which was mentioned by early
explorers of the Gulf of Mexico as an Island of Sult. During the
late American war, when Southern ports were blockaded, the
Confederates looked after this jsland, and found that almost any-
where beneath its surface, which has an extent of 5,000 acres,
there is, at an average depth of 15 ft., a stratum of hard rock-

: salt, nearly pure, and of unknown but practically inexhaustible
‘quantity. The statement is now put forth on the authority of
Professor Spencor F. Buird, of the Smithsonian Institution at
‘Washington, that there hus been received at that Institution a
piece of matting wrought of the bark of a cane (Arundinaria
macro wm) by 8 human hand, which was certainly found in
that island 2 ft. below a stratum in which the fossil remains of
mGa:lephant of the: remotest period were embedded.—Pall Mall
etle. o
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METREOROLOGICAL DREPARTMENT OF THE BOARD OF TRADH.

Tur Royal Society, having been consulted by the Board,
concur generally in the measures recommended by the committee.
‘With regard to the issue of Storm-Warnings, the president and
"council of the Royal Bociety are of opinion that “at present
‘these warnings are founded on rules mainly empirical,” and
therefore should not be issued under the superintendence of the
scientific body to whom the discussion of meteorological obser-
vations will be committed. The president and council think,
however, that “in a few years they may probably be much im-
proved by deductions from the observations in land meteorology
which will by that time have been collected and studied ; and
that the empirical character may thus be to give way
to one more strictly scientific—in which case the management of
storm-warnings might be fitly undertaken by a strictly scien-
tl;i:c b‘(:dy." Up:ﬁg these ch:‘:lum(s}tancea t.hesBoardWof Tradt:

ve been com; to su “ Cautionary Storm-Warnings,’
which have from time to tiﬁ: been issued by the Meteorological
Department of the Board of Trade. It is hoped that the warn-
ings may be resumed by the now Meteorological Department at
no distant time, upon an improved basis. In the meantime the
daily “Weather lg:ports ” will be received and published as
heretofore. If at any port or place there is a desire to have
these reports, or any part of them, communicated by telegraph
on the morning on which thegaa.re reccived, they shall be so
communicated on a request to that effect being sent to the Board
of Trade, accompanied by an undortaking to pay the expense of
the telegram from London to the port or place. This resolve of
the Board of Trade has excited much discussion ; they are urged
to reconsider their decision, and persevere with the warnings,
nomnhstn.nd.m% their empirical origin. It appears to be for-
gotten that a Blue Book was published by the of Trade,
containing the correspondence that had taken place with the
Royal Society, and the report of a committee, 1n which, after
very careful investigation and comparison of the series of
warnings with the facts of the weather, it was shown that the
warni were no more trustworthy than if they had been
derived from the tossing-ug of o halfpenny. Of course, there
were a fow I hits, and these having excited the imagination
of the publie, all the failures have been quietly ignoved. If the
Board of Trade will only carry out the great scheme of me-
teorological observations by sea and land, as recommended by
the Royal Society, it is to be hoped that in a few years such a
knowledge of metoorological laws will be obtained &s will enable

N
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the Board to resume their system of storm-warnings with some
approach toscientifle certainty.—Mechanics’ Magacine.

ARRONAUTICAL SOCIETY.

M=, GraisHee has thusexplained the views of the Aeronautieal
Society, established in January 1866. The first application of
the balloon as & means of ascending into the u{fer regions of
the atmosphere has been almost within the recollection of men
now living, but, with the exception of some of the earlier experi-
menters, it has scarcely occupled the attention of scientific men ;
nor has the subject of aeronautics been properly recognised as &
distinet branch of science. The main reason of this may have
been, that from the very commencement balloons have been, but
with few exceptions, employed merely for exhibition, or for the
purpose of Eublic entertainment; and the first wonder having
ceased, sundry performances have been resorted to in order to
pander to the public taste for the grotesque and the hazard-
ous, which have tended so fur to degrade the subject that it has
been, till very recently, looked upon with contempt by scientific
classes in general. It is confidently hoped that, by the organi-
sation of the Aeronautical Society of Great Britain, the subject
may take its standing among the sciences, for it has been found
that societies formed for the study and advancement of special
branches of science, if properly conducted, have invariably been
productive of most important results, and have been the means
of developing and bringing forward much that is valuable in the
way of invention and discovery. It remains to be seen under
what conditions of altitude and temperature the air, more or less
charged with moisture at the earth’s surfuce, by its expansion
and consequent fall of temperature, parts with that moisture for
the formation of clouds; what alteration of temperature arises
from the mere separation of vapour; and whether the same air,
thus partly relieved, is capablo, by & still higher ascension, of
forming a second and upper stratum of clouds. Information is
also much needed concerning the direction of varyinicurrents
of air in the upper and lower regions of the atmosphere, and
whether there is any indication of a true, persistent, equatorial
current from east to west at the highest altitude. It is further
desirable to ascertain the existence and prevalence of oblique

nding currents of air, and the influence of level local tem-
#perature, and the nature of the subjacent country in causing
"euch currents. The balloon, in its present form, is no doubt
capable of determining these questions, A chief branch of
inguiry by the Society will be the department relating to the
mechanical ients and inventions for facilitating aérial navi-
gation and obtsining or aiding a change of locality at the will of
the aeronaut. Nearly all contrivances for this purpose have
hitherto failed, or have only been successful to & very limited
extent: The causes of these failures have been the utter absence
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of & correct theory of the action of surfaces at different velocitisd
:g::_ elastic and yielding media, and the requirements needed to
in & power for a lever upon an unstable fulerum. When we
consider that the act of flying is not a vital condition, but
8 ;mel ! f' 1 action, an:ll _fthe u.‘l:)):i‘d cref.tiondfnrnishea :1“ wil
models of every size and form, single and com wings
~—from the minutest microscopic insect to the bird tml;ou‘s for
hours above the highest mountain range, it seems remarkable
that no correct demonstration has cver been given of the com-
bined principles upon which flight is performed, nor of the
absolute force required to maintain that flight. In the absence
of an established principle, much time and money have been
wastéd in attempts to adapt aérial propellers, and it would be
the office of the Society to bring forward any information or
successful experiment illustrative of a theory, and, with the aid
of the eminent mechanicians and men of scicnce that the Society
may reasonably expect to number amongst its members, a fair
hoge may be entertained that this may be accomplished.
ub-committees have been formed for the consideration of
subjects connected with the Society’s operations, and the under-
mentioned gentlemen have been nominated thereto, with power to
increase their number from among the members. 1. For the best
means of causing a balloon to ascend and descend, either by
mechanical or chemical aids, 80 as to economise the use of gas
and ballast :—Mr. W. Fairbairn, Mr. Wenham, Dr. Diamond,
Mr. A. Follott Ogler, Mr. Beverley Fenby. 2. To consider the
law of resistance of inclined surfuces moving in elastic and non-
elastic fluids, as air and water, and the result and force obtained
at right angles to the direction of motion. Experiment has
shown that, as the velocity is increased, and the angle of incli-
nation diminished, tho centre of effort of tho plano approaches
forward, until nearly the whole effect. of reaction or support is
transferred to the front edge. It therefore fullows that in very
acute angles with the linc of motion, a given extent of reacting
surface at high velocities will be most effuctive if dispesed in a
narrow plane extended transversely to its direction. An inves-
tigation of this principle will determine the best. ratio of surface
to speed in the long and narrow wings of birds of extended
flight, in the blades of reciprocating and screw propellers, and
in the sails of vesscls for sailing near the wind :—The Duke of
Argyll, Lord Dufferin, Mr. James Nasmyth, Mr. J. M‘Connell,
Mr. Glaisher, and Mr. Wenham. 3. To consider upon the best
means of procuring a balloon for cxperimontal s :—The
Duke of gutherland. Mr. Glaisher, Mr. Westcar, Mr. Wright,
Mr. Magnus Ohren, and Mr. J. M‘Congell.

. MAGNETIC DISTURBANCES.

Tenan has been read to the British Association an extract of
a Letter on Magnetic Disturbances, from Senhor Capello, of ‘the
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‘Observatory, Lisbon, to Balfour Stewart, of the Kew Obsetvatery.
The author sent three tables, representing graphically the most
important results deduced from the curves of our magnetograph
for the year 1864. He had followed the plan of General Sabine,
in separating the greatest disturbances of the:three elements.
Thus he had considered as a disturbance of the declination every
ordinate which differed from the monthly mean by 2°3’ or up-
wards, while the separating value for the horizontal force was
*0011 of the whole horizontal force, and that for the vertical
force *00032 of the wholo vertical force. The instruments were
at work during the whole of the year 1864; and of the 8,760
hourly observations of each instrument, the observers only failed
in measuring 97 for the declination, 139 for the horizontal force,
and 159 for the vortical force instrument. The number of dis-
turbances have been, for the declination, 1,043; for the horizontal
force, 810; for the vertical force, 982. From a diagram ex-
hibited, giving the hourly variations yearly and half-yearly of
the three elements, it was scen that t{w progress of the decli-
nation for cach period is very regular. The mean daily range
of declination during the six months from April to September,
whon the sun is north of the equator, is 9:20'; while, during the
six months from October to March, when the sun is south of the
equator, this rango is less, being hurely 6/. For the dip the
corresponding curves are much disturbed from 6 P.M. to midnight,
especially for the six months when the sun is north of the equator.
The total force gives a well-pronounced minimum at 11 A,
during the six summer months, and 11.30 o.M, during the six
winter months. The daily runge is greatest for the six summer
months, and least for the six winter months. The diagram of
disturbancos gives for the declination a maximum of the westerly
disturbances at about 8 A.M., and a minimum about 10 in the
evening, On the other hand, the maximum of easterly disturb-
ances is about 10 in the evening, and the minimum about 6 in
the morning. The curves for the horizontal force disturbances
are irregnlar. The maximum of disturbances tending to tncrease
the horizontal force takes place about noon, while the minimum
is about 1 A.m. But here one is much struck with the great dis-
proportion between the disturbances tending to ézcrease, and
those tending to diminish, the horizontal force, the latter being
both the most numerous, and the greatest in amount. The
maximum and minimum of these latter disturbances take place
8 little later than the maximum and minimum of the disturbances
tending to increase the force. 'With respect to the vertical force,
the curve of disturbances tending to increase tho element re-
sembles, to some extent, the curve of easterly disturbances, or
disturbances tending to diminish the westerly declination.

In this di , blue and red curves were made to represent
the whole effects of the perturbations, or the %?nums which it
is necessary to apply to the line of no di nce, reckoned a
#traight line, in to reconstruct the curves with the ‘pertur-
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bations. Thus, the effect of disturbances upon the declination
is to cause the needle to deviate towards the west during the
hours’ of the day, but towards the east during the hours of
the night. The effect of disturbances upon the vertical force
is of a reverse kind, tending to diminish the element during
the hours of the day, but to increase it during those of the
‘night. With regard to the horizontal force, it appears that the
disturbances tend to diminish this element almost during the
whole of the twenty-four hours. A third diagram represented
the mean hourly movements of the north pole of the freely-
suspended needle, in a plane perpendicular to the direction of
such a needle, both for the whole year, and also for the winter
and summer seasons,

TOTAL SOLAR ECLIPSE SERN AT LA CONCEPCION, CHILI,

Tax total Eclipse of tho Sun on the 25th of last April, though
invisible in England, was visible as a partial eclipse at the Ca
of Good Hope, and as a total eclipse in Chili, where it was ot
served by Padre Cappelletti, who has communicated a portion
of his observations to Padre Secchi, of Rome, to whom we are
indebted for their publication. The weather, it appears, was
rather unfavourable at the commencement of the phenomenon, but
Father Cappelletti had a very good view of the eclipse during the
complete obscuration, which lasted 2m. 20s. During this period
he saw an immense mountain of fire, cone-shaped, 67° N.W.
from the zenith, Nearly opposite a smaller protuberance of the
same kind appeared. Both were rose-coloured, but the second
was the palest. After the lapse of 38 seconds a series of coloured
flames appeared, so that the sun seemed to be on fire, giving the
idea of trains of powder igniting successively and with great
rapidity. No protuberances were observed on the eastern side
of the sun. At the moment of the sun’s disappearance three
pencils of light became visible in a direction perpendicular to
the moon’s limb. The most luminous of the three, which was
so'bright as almost to dazzle the eyes, was in the same position
as the larger protuberance. Its western side coincided with
the duration of the lunar radius, but its opposite side was in-
clined. The second pencil was almost diametrically opposite to
the former, ‘making an angle of about 15° with the second protu-
‘berance, but it was less luminous than the other, and its borders
were rounded off. The third pencil was at equal distances be-
tween the other two. Observers at Rio Janeiro saw five of these
pencils, The darkness is described as having been similar to
that of an hour after sunset. The country assumed an ugly
greenish tint. An arc, presenting the colours of the rainbow,
appeared at a distance of 30° from the sun, and disa;
m thendeclipse medm mt'a!i;l Sevﬁmlms' of the

second, magni e visible. Na remark-
able was observed among animals, except thnt'ws crowed
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sppeared. Poultry went to their roosting-places, and left them
o the rea %o of light. At thié moment the sur’s b -
hed an tory appearance like the ocean at Cape Horn with

its immerse waves. During the totality the moon was sur-
rounded by a ring of silvery light, which was followed by a
trown of rays. Her border was somewhat indented, causing the
irnﬁn]m-ities of the sun’s crescent when it reappeared. The state
of the weather did not, unfortunately, enable any photographs
of the phenomena to be taken.—Atheneum. '

HALLSTORMS.

Ar a meeting of the Paris Academy of Sciences, M. uerel
has communicated a memoir on the zones of Hailstorms in the
department of the Seine and Marne, based on the meteorological
reports of several societies. It is very remarkable that in some
spots (e.g. the forest of Orleans) hailstorms should have been
80 very rare, whilo other places have suffered much and fre-

uently from them. M. Becquerel acknowledges ignorance of

o causes of this difference, but considers that they are terres-
trial and atmospherie.

THE METEORIC SHOWER IN AMERICA.

Tan Meteors observed in America were not so numerous as
those seen in England. Arrangements had been made in several
cities to ring the bells, in order to arouse the people, if the s
tacle should be such as was expected; but it was not.
fessor Loomis, of Yale College, makes the following report:—
“ On Monday night, November 12, a company of observers at
this place counted 696 shooting stars in five hours and twenty
minutes, which is about four times the average number visible
for the same period throughout the year. On Tuesday night,
November 13, another company counted 881 shooting stars in
five hours, which is five times the average number. On Wednes-
day night the sky was overcast, so that no observations could be
made. We conclude, that the number of shooting stars visible
about the 13th was very remarkable ; nevertheless, this display is
not to be compared with that of the 13th of November, 1883, in
which the number of meteors was variously estimated at from
10,000 to 80,000 per hour. The grand display, therefore, which
it was supposed might possibly occur this year has not been
witnessed in the United States. . . If we receive no accounts
of an unusual display of meteors this week in any part of the
world, we shall look with considerable confidence for such a
display on the 14th of November, 1867.”

THE NOVEMBER METEORIC SHOWHR.
- Tan-Fiery Shower (Humboldt's Meteors), first stated laelum to
occur at intervals of every 38 years, and foretold for the night
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'of the 13th. and 14th of November, 1866, was seen in fall spled«
dour on the morning of the 14th, between the hours of 12 axd
2. It is thus described in the Z¥mes, by observers in the metzo-
polis’s—From about 11 o'clock occasional meteors might be seea
gliding along the sky from east to west, but these were the
avant-couriers of the great legion that followed at a later hou,
The numbers .increased after 12 o'clock with great rapidity.
From Paddington-green, a fairly open position, 207 meteors were
counted between 12 and 12.30, and of these the greater number
fell after 12.20. The next hundred was counted during the six
minutes that succeeded the half hour. Soon after this it became
impossible for two people to count the whole that were visible
from this station; and doubtless from positions with a purer
atmosphere, and a wider horizon, the spectacle must have been
one ofp surpassing splendour. Indeed, from a window at High-
gate looking N.N.E., but with & circumscribed view, an observer
counted 100 meteors in the four minutes between 12.32 and
12.86, and no less than 200 in the two minutes between 12.57
and 12.59.

As the consellation Leo rose over the houses north of Pad-
dington-green and cleared itself of haze, the divergence of the
meteor-paths from a &oint within it became obvious, not merely

" in the directions of the streams that shot from or through the
zenith, but in those that left their phosphorescent-seeming trails
in the sky towards every point of the compass.

Sometimes these rocket-like lines of light, would glide out like
sparks flying from an incandescent mass of iron under the blows
of a Titanic hammer; but with the distinctive features, first, of
those lingering lines of illuminated haze in their track, and
secondly, of their rarely appearing as if they originated in the

ion of the sky from which their courses evidently diverged.
metimes the meteor was orange and almost red in its colour;
whereas the luminous trail seemed almost always, probably by
contrast with the surrounding light, of a blueish hue. In one
splendid instance the trail, after having nearly disappeared, to-
ther with the rocket-hcad that had produced it, became again
ﬁ: up and visible coincidently with a sort of resuscitation of
brightness in the body of the meteor. Now and then a little
illuminated puffball would appear in the middle of the con-
‘stellation Leo, generally more or less elongated or elliptic in
form, as it seemed to be more or less distant, and at the same
time convergent from an imaginary point that seemed about
8° 8. by E. of the star y Leonis; and one, as near as could be
estimated to such a point, was simply a star that waxed, and
waned, and disappeared as one looked at it.

Sometimes a minute point of light, like a firefly, would dart,
with an angular jerking motion and zigzag course hither and
thither, but still as if away from Leo. : '

Only about three meteors were seen during an hour apda
half to take a direction manifestly opposed to ﬂwtofgm
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H multitudes, The meteors which shot towards the
.western horizon seemed more brilliant and larger in their courses
then those which into the eastern; indeed, very few
seemed even to reach the roofs of the houses from behind which
Leo had arisen. This was possibly only an effoct of perspective,
er it mz have arisen from the curtailment of the view. As
regards the long lines of light that lingered in the paths of the
meteors, it seemed that generally they were more dense and
hx"]iﬁl;test towards the middle of tho visible path of the meteor,
while the meteor itself scemed brightest just before its extine-
tion, an effeet “pousibly due to an obscurafion in the middle of
its coursé by matter thrown off from it. The meteors seemed
also to lose velocity as they went, but this might have been the
' result of perspective in those passing through the zenith,

One singular feature in these celestial fireworks was the ra-
pidity with which the mazximum of frequency camé on and went
‘off again. About 2 o’clock the meteors seemed to have become
as scarce as they were at 12, though they continued in smaller
numbers till the verge of daybreak.

From half-past 12 or & quarter to 1 until about a quarter-past
or half-past 1, the heavens seemed veritably alive with stars .
rushing in many parts of the sky, in groups of two or three
together or in immediate succession on each other, seeming as
th‘ouglh racing over the blue vault, except that their courses so
rapidly diverged. The cloudless beauty of the night near
London was a happy circumstance, on which we may congratulate
every * watcher of the skies.” i

ert only in the metropolis and in its suburbs was this mag-
nificent sight observable, but in all parts of the country. Mr.
Hind, at Mr. Bishop’s Observatory, Twickenham, whose ob-
serving force included M. Chaillu, writes :—¢ From midnight to
1 o’clock A.M., Greenwich time, 1,120 meteors were noted, the
number gradually increasing. From 1 a.x. to lh. 7m. 5s. no
less than 614 were counted, and we were conscious of having
missed very mdny, owing to the rapidity of their succession,
At the latter momeont there was a rather sudden increase, to an
extent which rendered it impossible to count the number, but
after 1.20 a decline became perceptible. Tho maximum was
judged to have taken place about 1.10, and at this time the
appearance of the whole heavens was very beautiful, not to say
magnificent. Beyond their immense,number, however, the .

“meteors were not particularly remarkable, either as rogards bril-
lianey or the persistence of the trains, fow of which were visible
qmore than three seconds; indced, M. du Chaillu observed that,
in these respects, the meteors fell far short of thosc.of the April
‘period, whigc he had witnessed under a fine sky in equatorial

* Africa. From 1.52 to 2.9, 300 were registered ; from 3.9 to 3.24,
100 ; from 4.42 to 5, the number scen was 12, and these mostly
Aaint; and from 6.45 to 6, only five were counted.” .

. Mr, G. J. Symons, Camden Road, from 1.15 to 1.20 4.
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recoids' the flight of no less than 276, the eyes keeping ane
direction of sight, remarking :—*¢ Meteors most numerous at 1.12
AX., when they were falling at the rate of 100 per minute—in
fact, sky was scored in all directions with their trains; the

wuas not twice the apparent brilliancy of Sirius; the
- trains were, in some instances, visible in a 23-in. telescope for
two minutes. From 2 to 3 A.M. the meteors were not so large as
before and after that hour, nor did they appear so uniform in
direction—two passed in parallel lines, but opposite directions.
No lightning was seen, tnless it was at Oh, 85m., when two
flashes of light were seen, but they were supposed to be from
meteors in the north. I estimate the total number visible at
about 7,000 or 8,000.”

The Radcliffe Observer, at Oxford, writes :—* This great dis-
play began about 13h. (or 1 o’clock in the,morning), and reached
its mazimum at about 13h. 24m., after which time it gradu-
ally began to slacken. The watch, however, was kept up till
18h., though after 15h. there were not many meteors seen. In
all, there were observed not fewer than 3,090 during the night,
of which about 2,000 fell between 13h. and 14h., or between
1 ax and 2 oM. As to the general appearance of the meteors,
it was noticed that the majority of them were of a whitish or
yellowish colour. Some, however, were reddish or orange-
coloured, and one meteor was noticed to be bluish. The brightest
left generally a train behind them, which was to be seen for &
few seconds after the meteor had disappeared.”

Professor Phillips writes from Oxford :—¢ Our sky-rocket
dance began to be interesting by 11.30 p.M., grew brilliant by
midnight, and enthusiastic by 0.30 oM. From this time till 2,
incessant shots were made from the covered battery in Leo, now
striking the Bear's head or tail; anon crossing the belt of
Orion; at times flying over our heads, and, as the hours ad-
vanced, falling in sw::gs to the western horizon. It was easy to
see that of the hundreds, and indeed thousands, of bombs which
came from the eastward, or diverged from the eastward, or
merely flashed through the shortest imaginable arc there, or
showed no arc at all but a mere globe of light, few or none
manifested obddience to any other centre of discharge except
that in Leo. Earlier indeed, at about 12, the radiant point was
certainly marked several times between the pointers of the Bear
and the stars of Leo, then just above the horizon; and later, at
2.30, when the flight of the stars was overhead and Leo was 40%
above the horizon, few were seen near enough to Leo to be ob-
viously referred to that centre. The general type of the meteor
was that of a rocket, ending.in a globe of reddish light, with a
long train of bluish, seemingly curdled, or resolved light; such
that this train.constituted a very long lanceolate ilemning mass,
very often separated from the leading globe of light. The globe
was seen once to divide itself, 12h. 42m. 10s. northward : often
to expand like the end of an iron wire heated in qxygen gas;
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magnitude often far exceeding anything mow in the ky, s
8irius; very many times brighter and larger tbAan,‘klnger
and brighter by far than Jupiter at his beet ; loominghrgerud
immeasurably brighter than the Oxford Commissioners’ street
lamp, at a distance of eighty yards. In two or three cases the
bursting of large globes gave so much light around as to he
entered by one observer, who did not see the meteor, lightning,’
e.g. at 12h. 30m., 1h. 3m.” .

. Hind writes :—* Professor Newton, of Newhaven, United
States, has shown that the principal recorded showers of meteors
at this epoch-accommodate themselves to a cycle of 33} years,
and that these bodies in all probability emanate from a vast
ﬁzoup extended round the sun in the form of a ring of unequal

nsity, nearly circular, and with an annual period of 366:37
days for the meteors composing it, which revolve in a retrograde
direction, or opposite to the earth’s motion in her orbit. The
‘helination of the ring to the plane of the ecliptic is about 17°,
and its point of intersection r.]femwith has an annual progressive
motion from the mean equinox of about 1:7; in consequence of
;ghich ;novem,ent the shower takes place on a later date now than

rmerly.

¢The splendid display on the 13th of November, 1833, was
seen over a great extent of the North American continent. It
was in this year that the radiant in Leo was first established.

It has been found that the average height of the November
meteors above the earth’s surface is, in round numbers, 95 miles
at first appearance and 60 miles at extinction. Extraordinary
showers may occur in at least two consecutive years, and the
year 1867 may also bring a very unusual shower.” :

A comparison of the whole number of meteors observed, with
the numerical results of far:vious star-showers, shows that the
shower of 1866 was far less significant than some of its pre-
decessors. Whether other parts of the world witnessed a grander
phase in the display than we in England did we cannot say, for
there is at present no authentic information on the point.
Coulvier Gravier, who ought to be an authority, at a sitting of
the Paris Academy of Seciences, suggested that the maximum
display of the epoch might be expected in November 1867 ; be-
cause, he said, the y great showers are 34 years apart
iristead of 33, and the lust of these was 1833, Moreover, he
called attention to the fact that every grand shower is p
by one not so grand in the year before it. This was the case
in the year 1832-83 ; whother it will be so this time we must
wait till next November to learn.
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cuw ... . METEOROLOGY, or 1866, O (T
- The Mean Temperature of the air was 498, being 0%5 above
“the average of the ing 25 years; the temperature of the
idew point was '44°2, The Mean Degree of humidity was 82,
; complete saturation being represented by 100. Rain fell on 172
:days during the year, being 59 days more than in 1864, and 27
_days more than in 1865. The amount of rain collected was
. Uoﬁinchaa, being 64, inches above the average amount.
* The Weather at the beginning of the year was stormy, with
. goles of wind. The temperature was high for the season. Om
& 11th day there fell an unusual fall of sticking snow, of very
mt specific gravity. The street traffic in London was extremely
ifficult; the telegraphic wires were 8o loaded with snow, and the
wind was so violent, that many poles gave way, and telegraphie
communication all round London was greatly intorrupted. ﬂ'ha‘
. snow was of that unusual dense character quu.t 8 inches in depth
produced water to the depth of 1} in. nearly. A very rapid thaw
set in, and within two or three days all the snow disap -
followed, however, by rivers overflowing their banks. the
low-lying lands along the valley of the Thames were under water.
The weather continued changeable throughout January, with
heavy rains and gales of wind. The characteristic feature of this
‘month was its extraordinary warmth, it being 6}° above its aver-
age value from 50 years’ observation. This unusual temperature
continued till February 12, and the average daily excess of tem-
vature up to this time was 6° daily. From February 13 till
R;nrch 15 the weather was cold, and nearly constantly below the
average for the season of the year. The average daily defect of
temperature for this period was 29, From March 16 to April 9
the weather was changenble, but mostly cold.

The extreme mild weather in January and the first part of
February stimulated vegetation to a very unusual activity at this
season. Hedges and eurly fruit trees were budding, and some
were ready to burst into blossom,

The change in the middle of February, from so mild and damp
to a colder and dryer atmosphere, prevented vegetation advancing
too rapidly, and was otherwise beneficial to mgricultural opera-
tions, by enabling farmers to do much field and farm work,
which, in many places, owing to the soddened state of the ground,
‘were in a very backward state, .

On April 10, a sudden change to heat set in, continuing till the
28th day, during which time the weather was unususlly fine, and
_very hot for the season, and but little rain fell. This sudden
drying wéather caused large tracts of land at all parts of the
country to be in such a heavy state that spring ope::atlomm-
eularly sowing, were much impeded, and in fact agricultural pur-
poses gen were in a backward state. The budding of trees
was in genam{ late, but in places, where they had not already
;#hot forth  their leaves, the effect of this weather was extraor--
"dinary, the leaves afepearing and fruit trees blossoming so sud- -
denly, thet the whole aspeet was changed in & few hours. On .
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i1 20 a eold ial period set in, continuing to June 1, with

é{y]n occasional day of somewhat warmer character interven-

ing. The mean daily deflciency of temperature during this fizd

) nmonn;edo to 8%1, and at night the thermometer frequently fell to

Dbelow 82°. t

- This weather serionsly affocted all the crops, and cut off much

of the blossom from fruit trees. The growth of wheat, barley,
and oats was much retarded, although on some very rich lan:

the cereal crops had in a measure recovered by the end of May,

Pasture land made little or no progress.

On June 2, the weather again changed, and became much
warmer, and 8 mean daily excess over the average temperature
occurred to the amount of 4°2, till the 11th day. A similar cold
period followed, but on the 21st day the temperature again in-
creased considerably, and fine weather followed till the end of
June, the mean daily excess of temperature amounting to
nearly 5°. ‘

At the beginning of July the weather changed to cold, with rain
falling almost daily in every part of the country. The mean tem-
perature of the first eight days was below their average daily by

* 6°.  On July 9 the weather changed to fine and hot, which con-
tinued till the 17th ; the average daily excess of this period was
g}ﬂ From July 18 till September 27, the temperature was nearly

“X: cold ; the exceptions were August 24 to August 28, and a

few days at the beginning of September, whose mean temperatures
either Just reached their averages or were slightly in excess. The
mean daily deficiency of these 72 days was 15". .

In July rain fell frequently all over the country. In the first
week wheat in the southern districts passed the flowering stage,
and in northern appeared in ear. Towards the end of the month
some wheat in extremo south districts was cut. In August, till
the third week, the weathor wus very unsettled, with low atmo-
spheric pressure and frequent rain, which greatly interrupted har-
vest work. During dry intervals a large portion of the crops in
the south of England were stacked, but in some cases in a dam:
condition. The month of August was not favourable to agricul-
tural pursuits; the absence of sunshine retarded the crops ripen-
ing, the frequent rain injured them, but to a less extent than wus
foared, in consequence of the heavy drying winds. Inspme places
the crops were beaten down by the rain and twisted by the wind,
80 that reaping machines could not be used.

In September the weather was unsettled; the atmospheric
pressure was always low. Rain fell all over the country in excess;
amounting, in G’uems:ﬁ and in the western parts of England, to
8 in. and 9 in., gradually decreasing in amount proceeding easts.
ward to 8 ip. near the east coast; about London near 4 in. fell. '

In the midland counties, owing to the heavy rain, there were
great floods, the waters of the Trent, the Soar, and the Derwent

- overflowed, and covered thousands of acres of corn land, and’

‘
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* 'Ths. month of September was very bad for all agricultyral
ne month of Soptem ory agricultpral

pursuits. .

" 'The co-existence of cholera with coincident mel jeal phe-
nomens, which were experienced during the three ing visj-
tations in the years 1832, 1848, and 1854, viz., great atmospherie
ressure, high temperature, small diurnal range g:wi.ngmos to
h night temperature), deficiency of rain, very little wind (and
conseqilently a stagnation of the atmosphere, and prevalent mist),
- & deficiency of electricity (as evidenced by the few electrical dis-
turbances), and in 1854 the presence of a remarkable blue mist,,

which gmvailed night and day.

" Nearly all the circumstances of the year were directly opposite
‘to those mentioned above, as being present at the previous visita-
tions of cholers. .

One of the most remarkable Atmospheric Phenomena during the
past %usrter has been the prevalence ofa iar Blue Mist, flrst
seen by myself on July 30, but which had been remarked by other
observers 1n the preceding week. This blue mist, since that time,
has been generally sresent ; on some days no trace of the mist
has been visible, and on other days it has been seen for ipa.ns of
a day only, It has extended from Aberdeen to the Isle of Wight,
and of the same tint of blue everywhere. This mist inm‘eue% in
intensity when viewed through a telescope ; usually no mist can
be seen when thus viewed ; it increased in density during the fall
of rain ; usually mist rises after the fall of rain. Its demsity did
not ‘decrease when the wind was blowing moderately strong, but
did decrease when a gale was blowing, but inc; again on its
subsidence. I do not know the nature of this blue influence, but
the fact of its présence not having been noticed since the cholera-

iod of 1854 till now points out a possible connection, but, in-
epepdently of this, it is of high meteorological interest.

‘The Mean Tomperature of January was 42°:6, being warmer
than any January since that of 1851; the preceding month, De-
cember, was 42°-7, being 2°-4 of higher temperature than the
average ; usually Januaryis 2°-8 colder than the preceding month,
yet on this occusion it was 091 of lower temperature only. It

“was 43° above the average of the preceding 25 Januaries, and
6°:8 above the temperature of January 1865.

The mean temperature of February was 40°:5, being 1°9 above
the average of the preceding 25 Februaries, and 3°9 above that
of last year. Every month from September to this month inclu-
sive has been of higher temperature than their averages, to the
mean amount of 8°'9 nearly.

The mean temperature of March was 40°:5, the.same as in -
February, being 1°-2 below the average of the preceding 25 years,
and 899 above that of last year. .

The mean temperature of April was 4799, being 2°:0 above
the average of the preceding 95 years, 1°'1 above the average of
25 years, and £°'4 below the temperature of last year. .

mean temperature of May was 50°1, being 2°:9 below the
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everage of the last 25 and lower than any other May, ex- -
cepting in 1845, 1855, and 18566, when the values were re-
spectively 49°:5, 48°-8, and 49°-4. .

The mean temperature of June was 60°'9, being 1°:9 above the
average of ;he9 preceding 25 years, and higher than any other
year since 1859. - ’

_'The mean temperature of July was 61°:0, being 0°4 below the
.average of the preceding 95 years, 0°7 below the average of 25
yem,oz:n;i lower than any year since 1863, when the temperature
'was 60°'8.

The mean temperature of August was 59°'4, being 1°:8 lower
than the average of the ing 95 years, 1°-8 lower than the
average of 25 years, and 1°'8 below that of last year.

The mean temperature of September was 56°:4, being 01
lower than the average of the preceding 95 years, 0°°7 lower
than the average of 25 years, and lower the temperature of
last year to the amount of 7°:5. '

The mean temperature of October was 51°-3, being 1°'8 above
" the average of the preceding 95 years, 0°'8 above the average of
25 years, and higher than any year since 1863, when the tempe-
rature was 51°-6.

The mean temperature of November was 44°-3, being 1°'9 above
the average of the preceding 95 years, 0°:3 above the average of
25 years, and 1°-5 below that of last year.

e mean temperature of December was 42°-9, being 3°'8 above
the average of the preceding 95 years, 2°-5 above the average of
26 years, and higher than any year since 1863, when the tempe-
Tature was 43°2.

.

KILLED BY AN AEROLITE (7).

Ix November 1866, a_police-officer, at Edinburgh, was found
drowned in Dunsappie Loch, with no trace of violence upon his
person beyond a slight discolouration of the forehead. There
was no evidence to show how the deceased met his .death;
and Mr. E. Monson, in a letter to the Z%mes, suggests that it
being on the night of the periodical visitation of aerolites, the
deceased may have been struck by one of them, and have heen
precipitated into the water and suffocated. Mr, Monson adds
that & few years since his brother, driving an open carriage in
Tusa:if, was suddenly half-stunned by.s blow on the head by
a small aerolite, which was fs}cked up immediately after the
accident. Lately,an aerolite at Florence, when some persons
had a narrow escape from being struck. The specific gravity of
the missile was found to exceed that of a bullet. .
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LIST OF PBRSONS EMINENT IN SCIENCE OR ART, 1866.

‘Wrriam Tromas Beawpg, F.R.S., the eminent chemist, author of
the Manual of Chemistry, which has passed through several
editions, and has been translated into French, German, and
Italien. In 1813, Mr. Brande succeeded Sir Humphry Dgvy
as Professor of Chemi in the Royal Institution, and was,
from 1820, tt?:;.lsogia.tedwi dM.r. Fmdith 3 Im anﬂ(}:
'was appoin uperintendent of the Die in
Royal Mint: he died at the advanced age of 81.

Tae . Wittiax Warwery, D.D., Master of Trinity College,
Cambridge. Dr. Whewell was an able and voluminous writer.
His principal works are:—4 History of the Inductive Sciences,
The Philosophy of the Inductive Sciences, The History of Scien-
tific Ideas, Novum Organum Renovatum, The Philosophy of
Discovery; The Elements of Morality, including Polity; the

. Bridgewater Treatise on Astronomy, Notes on the Architecture of
German Churches, Lectures on the History of Moral Philosophy
in England; Indications of the Creator, in answer to the
Vestiges of Creation. He also wrote many educational books.
Another production of his was The Platonic Dialogues for
English Readers; and he is supposed to have been the author
of The Plurality of Worlds.

Dr. Jorx CoNowry, experienced writer on Lunacy.

JacoB Scawarr, Dutch geographer.

JARED SpraArks, American historian.

Proressor W. Dick, veterinary surgery.

TromAs MuserAVE Joy, artist.

Dr. Guy BasineToN, medicine.

M. pE Vaux, Belgian mineralogist.

Jounx M‘DovaLr STUART, Australian explorer.

Jonx Haves, painter.

Rev. J. M. Nrarg, Theology and History.

SersEaNT JAMES MANNING, Law and Philology.

CuarLis MacrareN, Polities and Geology. . ;

WirLuam Gravarr, F.R.S,, the eminent Civil Engineer. The liber-
ality of Mr. Gravatt, in the encouragement of the Messrs,
8cheute, with their Difference Engine, deserves mention. Inthe
winter of 1854, the inventors brought their Machine from
Stockholm to London, where Mr. Gravatt showed and ex-
plained the invention to the Royal S_ocleti; It was next
i placed in the Great Exhibition at Paris, where Mr. Gravatt
.again kindly worked and explained the machine to many
scientific gentlemen, and a n{:ilumnimoudy awarded toita
gold medal. In 1856, the ine was brought from Frence,
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.and was set to work in an apartment in Mr. Gravatt's house,
at Westminster, It was subsequently for -the
Observatory at Albany, U. See Stories of Invention
and Di , by the Editor of the Year-Book of Faots, 1860,
144)) . Gravatt, who was in his 59th , took an
active part in the railway mania of 1846-6, and his name was
brought before the profession somewhat prominently in sub-
sequent litigation growing thereout, -
R. Garrerr, of Leiston, Suffolk, the eminent agricultural im-
plement manufacturer. In 1778, when Mr. Garrett succeeded
. to the Leiston Works, sixty men and eight or ten horses were
employed, but. no steam-power had yet been called into play.
The once insigni t vi has now become a town of more
than 2,000 inhabitants, all dependent on the Leiston Works.
The sixty workpeople have increased to 600; the horse-power
has given place to steam-power, and the name of Garrett -has
become known throughout Europe, in Egypt, Australia, and
almost all over the world. The house of Garrett, at the
International Exhibitions of London, Dublin, Paris, Ham-
: , Vienna, and Madrid, won no fewer than sixty gold
and sixty silver ones, together with 1,200/, in cash.
‘When the East Suffolk Railway, now merged in the Great
Eastern system, was brought forward, . Garrett found
capital to the amount of 10,0002,
Maxwerr, 20 years Secretary of the Highland and Agri-
cultural Society of Scotland. The annual shows of the
Society under his great administrative talent showed an equal
;u:srovement, alike as to the quantities and quality of stock, ,
the nmumber and superiority of workmanship and finish
of agricultural implements. One of the greatest benmefits
which Mr. Hall Maxwell conferred upon Scottish agriculture
‘was, in superintending the collection of the agricultural statis-
tios of stock and crops from 18564 to 1857.
Wiriax Harvey, the graceful draughtsman on wooed.
Dr. Camrrre MoNTAGUE, botanist,
Sie Jorx M‘GrEGOR, physician,
Jomw GiBsox, R.A., sculptor.
Norpexsxrorp Nirs, Swedish geologist.
Wittiax Hooxmaum CamrEnTER, Who for more than twenty
filled, with great advantage to the publie, the post ef
: of the prints and engravings in the British Museum.
Dg. Tromas Hopagxix, one of the founders of the Aborigines’
Protection and the Ethnological Societies ; an honorary secre-
tary of the Geographical Society, a member of the senate of
the Univerlity of London, and intimately connected with
::}.Kiothor scientific bodies. He was a member of the
Dz. Guonen Parrrs, the well-known writer on Irisharchwmology,
and author of the Round Tbwers of Ireland, for which work
. -he received the gold medal of the Royal Irish Academy about



"-the ‘year 1837, He subséquently wrote an Essay on the
Military Antiquities of Ireland, which also obtained its prize;

- in which he showed that works of Cyclopean architecture
remained in Ireland, the relics of a primitive race in a remote
age. He was afterwards engaged on the historical and anti-
%umn sections of the Ordnance Survey of Ireland. Dr.

etrie was an ex-president of the Royal Hibernian Academy,
8 vice-president of the Royal Irish Academy, &e. i

GBoBer ﬁnmrm, the eminent Civil Engineer. He was the son of
John Rennie, the engineer of Waterloo, Southwark, and Lon-
don Bridges. Mr. George Rennie assisted his father in early
life in the construction of the London and East India Docks,
the Plymouth Breakwater, the Bell Rock Lighthouse, &e.
He was a Vice-President of the Royal Society, and had con-
tributed several papers to the Pkilosophical Transactions. He
was 8 member of the Royal Irish Academy, and a Fellow of
the Geological Society. Mr. George Rennie was brother of
8ir John Rennie, the civil engineer.

‘Wittiax Frsuer Hosmss, distinguished agriculturist.

Bamurr Reyworps Sowry, who, for & long series of years,
devoted himself to the advancement of science. He was an
active and energetic member of the Society of Arts, and was
8 Fellow of the Royal Society.

Epwarp Asa Hapow, for many years Demonstrator of Chemis-

try in King’s College, London. Mr. Hadow’s labours in

photography, and his admirable researches upon the com-

. ﬁoﬂiﬁon of gun-cotton and the platinum basis will secure for

im & wide reputation.—Mechanics' Magazine.
RoBerT KAYE GREVILLE, of Edinburgh, well known as one
the most accomplished botanists of Scotland ; and few men

{¢ve done so much for the advancement of the study of eryp-

mic plants, He was a most accurate and skilful artist:

re he was nineteen he had prepared carefully-coloured
vings of upwards of 250 of the native plants. Lately he
voted himself to the description and figuring of the
i cee. A change having taken place in his circum-
stantes, he took up landscape-painting as a profession, and
several of his pictures are to K seen in well-known collec-
tions. Dr. Greville published Flora Edinensis, Scottish
togamic Flora, Alge Britannice ; and in conjunction with
8ir W. J. Hooker, Icones Filicum, besides numerous papers in
various scientific journals. He was honorary secretary of the
Botanical Society, and a fellow of the Royal Society of Edin-
‘buil:l,‘an honnrary member of the Royal Irish Academy, of
the Imperial Academy Naturs Curiosorum, and of the Natural
History Society of Leipzig, &e.

Dr. Wnriax Y vy, Professor of Botany ‘to the
Royal Dublin Society. In 1845 he projected the first of
his t works, the Phycologia_Britanmica, the first part of
which was published in Januery, 1846. The whole of the




" . YEAR-BOOK OF FACH.

' in this work; 360 in number, were drawn om stone’ by

t * Dn Harvey himself. In every respect, ily and.other-
" wise, the publication of the British 3@ a gre
success, established its author as one of the first living

" authorities on this subject. Dr. Harvey next delivered a course

- of lectures on Algs before the Lowell Institute of Boston,
TU8:; he left Dublin for America in July, 1849, returning
early in May, 1850. In the meanwhile he visited many places
on the coast of North America, and made large collections of
Alge. He also at this time made a tour around the shoyen of
the Pacific, visiting Oregon and California, the result of which
labours was published by the Smithsonian Institution, in a
large 4to. volume: In August, 18563, he left for Ceylon, stop-
ping at Aden to collect on the way. From Ceylon he pro-
cﬁd to Australia, visiting Sydney, Melbourne, Adelaide, and
several parts of Tasmania and New Zealand. Taking advan-

of the visit of a missionary ship, he went to the Fiji and
Friendly group of islands. Returning to Sydney, he went to
Valparaiso, and came home in October, 1856. This extended
tour cost Dr. Harvey more than 1,200/. The Alge collected
on the Australian coast amounted to more than 20,000 speci-
mens and 800 species ; and in 1857 the Phycologia Australica
was published in five volumes, each volume containing sixty
plates, of which the first 200 were drawn on stome %ﬂ'le
author. The work was completed in 1863. The a
Capensis was next commenced. In this Dr. Harvey was joined
by Dr. Sonder, of Hamburgh. This great work, of which
three large 8vo. volumes are already published, unfortunately
is atill inpon;llaleta. Dr. Harvey commenced at the same time
a series of illustrations to this Flora, under the title of Ze-
saurus Capensis: two volumes of this work, containing 200
plates, are already published. —Adbridged from the Athenaum.
Sawver Rorrey Marrianp, D.D., an able writer on theological
history, and Librarian at Lambeth Palace.
Joux Lkx, of Hartwell House, in Buckinghamshire, the admi-
rable astronomer and eccentric politician. His original name

. was John Fiott; he assumed the name of Lee on succeeding
to the Hartwell estates left by his uncle, Sir George Lee, Bart.
Dr. Lee was a Fellow of the Royal, the Astronomical, and the

phical Societies. Of the Astronomical Society he was
President for two years.—dAtheneum.
Goprruy Syxrs, artist, of the Kensington Museum.
Proressor Hurserp, the celebrated Hebrew scholar.
Faancts Manoxy (Father Prout), a great master of languages,
Cuarres Jauzs HARGREAVE, eminent mathematician.
Prorrseor Gmorer Lnme Craig, of Queen’s College, Belfast,
Editor of the Penny Cyclopedia.
Whtix Bewick, artist, son of the famous draughtsman and
engraver on wood. ' . .
Ropartr Bucsaxax, Scottish journalist, .



Q. “H. Cooper, of Cambridge, ist, well known for
* Memorials of Oambridge, his Annals of Cambridge, and hia-

W Famuour, A.8.A., the truthful antiquary and antiquarian

artist.
- Tz Rev. Jomx KunLrr, author of The Christian Year.

Panxix Jericoox, Civil and Mining Engineer, of Derby, who lost
his life with an exploring party at the Oaks Colliery, after a
terrible accident there.

JonN BarNeTT, architect of several works in the City of London,

Jacos ER, the inventor of the breech-loading rifle which

, bears his name, and which is now heing introduced into our
army. Mr. Snider had for some time past been suffering from
an illness brought on by mental anxiety and overwork, and to .

- which he eventually succumbed. Mr. Snider was spared

* to see the system of breech-loading which he had spent so
many years in perfecting adopted by the Government, but un-
fortunately he did not live to enjoy the fruits of his ingenuity
and perseverance, which were just within his grasp,—Me-
chanics’ Magazine.

W. M. Hixomarcr, L.C., the eminent Patent Counsel, author
of an admirable treatise On the Law of Patents. He will
ms be more generally known by his recent labours on

of inventors, as a member of the Royal Commission
‘appointed to inquire into the working of the Patent Laws.

r. Hindmarch dissented from the report of the other Com-
missioners, and embodied his views in & separate report, which
contains suggestions of an eminently practical and valuable
nature.

Jorx Freperiox GoppARD, the discoverer of the use of bromine
in photography.

Jurus voN pEM Fiscawerikr, the learned physician of
Magdeburg, who, in his will, has left the world the following
scientific secret, viz. that his own great age, 109, is entirely
to be ascribed to his constant habit of sleeping with his head
towards the north, and the rest of his body in a direction
coinciding as closely as possible with that of the meridian—
that is, with his heels to the gouth, From persisting in this
habit the learned doctot considered that the iron contained in
our system, finding itself in the direction of the magnetic cur-
rents which are constantly flowing over the surface of the globa
towards the north pole, becomes etized, and thus increases
the energy of the vital principle.—Meckanics'’ Magarine.

Dz. Cuartes G. Rironiz, & young physician, having considerable

ice, especially in obstetric cases, in London. He was

in his consulting-room, in the middle of a scientifie

iment, a ntly suffering from the effects of some

sonous ing%:t. After some hours, during which every

effort was made‘to restore him, he finally succumbed, aé is-
believed, to the effects of the poison. - -



. "TRAR-BOOX OF FACYS.

C.Wnsz.us,thewell—knm ineer. Hedxdmuhbr\
dn'mlopthe steam-shipping trade of the country, and especially”
of Liverpool, both commercially and by improvements in steams™
“boilers. He devoted much of his time to the laboratory, a.mia
was henca little known personally, even in Liverpool ; but his
vmtmga on Heat, and sts Relation toWaterandHtaam md

Ombmhon of Coal and the Prevention of Smoka
chemoally and praotically considered, are well known. 8

* gained the prize of 5000 at Newca.stle for improvements in :
marine steam-boilers, and the Socxel:y of Arts’ 257, gold medsl, >
for his essay on smoke prevention. Mr. Williams was an -
Asgociate of the Institute of Naval Architects, and of the Insti-
tution of Civil Engineers,

E. B. 8rENcE, of Rome, sculptor.

Franx Howarp, artist, son of the Royal Academician,

J osxyn RomerTsoN, Scottish journalist and antiquary.

R. D. Hay, of Edinburgh, scientific decorator.

Dr. Gonqmr.s'r, surgeon and biblical student. The manual which
he wrote for students in obstetric medicine was translated
into many languages, including Hindustani and Chinese.

Tre Rev. Epwarp Hincks, D.D., the profound philologist. His
talent for deciphering texts in unknown characters and lan-
guages was wonderful. It was applied to the study of Egyp-
tian hieroglyphics, and to the inscriptions in the cuneiform
character found in Persepolis, Ninoveh, and other parts of
ancient Assyria.

Haxey CHAWNER SHENTON, the historical line-engraver.

Gavarny, the accomplished French artist.

8. lSDTglom, student of natural history, and a distinguished archeeo-

ist.

HerMAN GOLDSCHMIDT, an amateur astronomer of note. It is
curiously said of him :—* Though only an amateur in science,
he has discovered fourteen telesooplc planets, and the only
instrument was & common opera-glass,”

Dz, G. H. Barrow, Editor (for many years) of Guy's He
Madwal Reports, and a hard-working and eminent m ea.l

Jomt Tnom’son, for more than half a century ranked at the
head of British wood engravers.
W. H. Lenps, architectural writer and an acute eritic.
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Avvertigements.
CHATWOOD'S STEEL SAFES.—See Exomvemming, Nov. 23, 1866.
. Test Chatwood’s ¢ Invincil;le ' Safes.

CHATWOOD'S SAFES,

BOLTON AND MANCHESTER.

TRADE MAREK, ‘INVINCIBLE.?

THE CORNHILL BURGLARY !!
Mr. WarLker now trusts only CraTwoon’s Sares,

Chuttooot’s Patent Sude € Foch Gompuny,

SOLE LICENSEES AND MANUFACTURERS OF

CHATWOOD'S BURGLAR-PROOF SAFES.

OHATWOOD’B SAFE.— We would strongly urge its ndopﬂon by all persons
immunity from the depredst.lons of scientific burg]
RICHARD STOCKD. ALlu Mnyor of Bolton.
JOHN HICKS, C.E.
To MR. 8. CHATWOOD.—I feel quite assured that you are fully prepnmd
to furnish Safes which will stand all the tests bitherto known.’
ADAM FERGUBON, Eeq., Muuugm-, Bank of Bolton.

CHATWOOD'S SEXTIPLE PATENT ‘INVINCIBLE’ SAFES

Will Resist all kinds of Burglars’ Tools for upwards of 38 Hours.

CHATWOOD'S INTERSECTED STEEL ‘INVINGIBLE' SAFES,
Two Inches Thick on all Sides. -

CHATWOOD’S SAFE.—*If it stands the application of thewedgo, it will
rank as the foremost Safe of our time.’ MECHANIOS' MAGAZINE,

OEA.'I.’WOOD’B SAFE~—* Under my instructions the file-cut steel wedges
and crowbar were thoroughly tried, bﬁi:-’raned m;i;gxmmsﬂem the slightest

H. EaQ
Author of ‘London Labour uufﬂw London Poor.’

CHATWOOD'S SAFES.—LISTS OF PRICES ON APPLICATION.:

MANUFACTORY: BOLTON.
3HOW ROOMS: 96, BBIDGE ST., MANCHESTER.
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CHARLES KNIGHT'S ‘ENGLISH CYCLOPXEDIA’

'm“mO{ohpdh”hnwcﬂMu.whoh.Mm , and very
few of ita kind ; taken by {teelf, the 3
equals nm;. by supplies m o small library,

and used in & large lbrary, is found to present many
in many other Cyclopesdias in the English ’
ity .

“THE ENGLISH CYCLOPZDIA.

IN FOUR DIVISIONS,
‘With Index. In 12 vols. half-morocco, price £14 13s.

1. GEOGRAPHY.—" The progress of geographical discov
has of course given new and important featurespltl; the Cyclop:;l
of Geography.”—Tae Times,

2, NATURAL HISTORY.—Few things have been more
remarkable than the progress of Natural Hi search during
the last twenty ye:rg « . . '.I?he advan:rgfmknuwl has
been accuratelynoted in “ The English Cyclopedia.”’—Taa .

8. BIOGRAPHY.—‘ The most complete Biographical Dic-
tionary in the English language; whilst at the same time no
work of a similar nature can ever approach it in chTe:gness.’

4. ARTS AND SCIENCES.—* Asregards the contents of this,
Cyclopeedia, it is impossible to give any sufficient impression of an
aggrogate which includes somewhere or other all the information
generally required upon every conceivable topic.’—THr Toums.

RE-ISSUE IN NOS., PARTS, AND VOLUMES OF
‘THE ENGLISH CYCLOPADIA!
A Number of each Division is published every Week, as follows ;:—
Goography, 84. ; Natural History, 34. ; Biography, 4d. ; Arts and Sciences, 5d.

A Part of each Division is published every Month, as follows :—
mmlaﬁ; Natural History, 1. 6d.; Biography, 2s.; Arts and

A Volume of each Division, in alternate Succession, also every Month,
as follows :—

Ge»g:-modmxyL 10:.,64:.25.mm History, 10s. 6d. ; Biography, 102, 6d.; Am

SUPPLEMENTS

70 BACH DIVISION are in preparation under the superintendence
of Mr. Crarres KxiGET, anm published d the progress
, of the Re-issue. Due notice will be given of their pul N

BRADBURY, EVANS, & C0., 11, Bouverie Street, E.C.
' ' T3



NEW PATENT CONCRETE STONE

(RANSOME'S PATENT)
MADE WITHOUT BURNING,
FOR

SHARPNESS OF OUTLINE, BEAUTY OF APPEARANCE,
DURABILITY AND CHEAPNESS,

! STANDS UNRIVALLED.
Manufactured in Blocks of any Dimensions, suitable for the CONSTRUCTION OF

BUILDINGS generally. It surpasses all other materials in its applicability

to every desoription of
ARCHITECTURAL EMBELLISHMENTS, CAPITALS FOR
COLUMNS AND PILASTERS, CHIMNEY PIECES,
TRUSSES, BALUSTRADES FOR TERRACES,
GATE-PIERS, CAPS, AND TERMINALS.

MONUMENTS, TOMBS, & ALL KINDS OF CEMETERY REQUIREMENTS, &c.
RANSQME’S PATENTED PROCESS,
For Preserving Stone, Bricks, Cement, Stucco, de.,

By which the softest and most friable Btone, &o., can be renderod impervious and
imperishable, decay at once arrested and prevented.

OFFICES OF THE PATENT CONCRETE STONE COMPANY, LIMITED—
8, QUEEN'S STREET PLACE, SOUTHWARK BRIDGE, E.C.
Licenses granted for the Manufacture.

C SUFFELL, MartuEMATICAL INsTRUMENT MakER, 11,
v Brmwon Strrr, WestminsTER, SW. Cuscs of Drawing Instru-
ments, Bs. 6d. to 12s. 6d.; Architects’ Pocket Scts, 16s. to 42s.;
Engineers’ ditto, finest finished, Improved Noedle Sockets, 80s. to 65s.
Second-hand Instruments, if required, at reduced pricos. Standard
Measures of all Nations; Chains, &e.—Orders forwarded on London
reference, or remittance. Price Lists free.

THE METRIC SYSTEM.

Now ready, demy 8vo. 10s. 6d. cloth (postage 5d.),
A SERIES OF METRIC TABLES,

IN WHICH THR

British Standard Measures and Weights are compared with those of the
Metric System at present in use on the Continent.
By CHARLES HUTTON DOWLING, C.E.
¢ Mr, Dowling's Tables, which are well put together, come just in time as a ready-
reckoner for the conversion of one system into the other,’—~ATHENXUM.
¢ Their aocurdoy has been certificd by Professor Airy, the Astronomer-Royal.’

) BuILDER.
‘Resolution 8, That advantage will be derived from the recent publication of
Matric Tables, by C. H. Dowling, C.E.’—REPORT OF SECTION F., BRIT. A880., BAT.

London : LOCKWOOD & CO., 7, Stationers’ Hall Cowt, E.C.




BY ROYAL

mztallu genmuhzr to the Queen,
JOSEPH GILLOTT

Respectfully invites the attention of the Public to the following
Numbers of his

PATENT METALLIC PENS,

‘Which, for QUALITY OF MATERIAL, EASY ACTION, and
GREAT DURABILITY, will cnsure universal preference.

FOR LADIES' USE.
For fine neat writing, cspecially on thick and highly-finishod papers.
Nos. 1, 173, 303, 604. In EXTRA-FINE PorNms.

FOR GENERAL USE,
Nos. 2, 164, 166, 168, 604, In FINE POINTS.

FOR BOLD FREE WRITING.
Nos. 8, 164, 166, 168, 604. In MepIuM POINTS.

FOR GENTLEMEN'S USE.
FOR LARGE, FREE, BOLD WRITING,

The Black Swan Quill, Large Barrel Pen, No. 808.
The Patent Magnum Bonum, No. 26& In MEDIUM and BROAD PoINTS,

FOR GENERAL WRITING.
No. 263, In ExTnA FINE and FINE Pornts,  No. 810, New Bank Pen.
No. 262. In FINE Points ; Small Barrel.  No. 840. The Autograph Pen.

FOR GOHEROIAL PURPOSES.
ponds Ten, No. 382,
-hole ' v No, 302,
The Public Pen, No. 293,
with Bead, No, 404,
Small Barrel Pens, fine and tree, Nos. 393, 405, 603.

TO BE HAD OF EVERY RESPECTABLE STATIONER IN THE WORLD.

4 WHOLESALE AND FOR EXPORTATION—
AT THR

MANUFAGTORY, VICTORIA WORKS, GRAHAM ST, AND AT 96, NEW 8T,
BIRMINGHAM ;

91, JOHN STREET, NEW YORK;

AND AT THE

LONDON DEPGT, 37, GRAGECHUROH STREET, E.O.



Lately Published, nanapzam,wm,mm

la.,

MATHEMATICS FOR PRACTICAL MEN;

Being & Common Place Book of Pure and Mixed Mathematics,
designed chiefly for the use of Civil
Architects and Surveyors.
By OLINTHUS GREGORY, LL.D, F.RA.S.

Enuancad 3Y HENRY LAW, Civil Engineer.

Fourth Edition, carefully revised and corrected by J. R. YOUNG, formerly Professor
of Mathematics, mt'mconqo. perivepe IS Mathematios,” &e.

Principal Contents.

PART 1.—~PURE MATHEMATICS,
Chapter I.—~ARITEMETIC.
Chapter II.—ALGEBRA.
Chapter I1I.—GxousTRY,
Chapter IV.—~MENSURATION.
Chapter V.—T21GONOMETRY.
Chapter VI.—Conic SxcTIONS,
Chapter VII.—PzorzzrTizs oy CURVES.
[The above rubjects are very amply and
ewhaustively treated, dut want_of
the details cannot lwra!:: piven.)
PART J1—MIXED MATHEMATICS,
Chapter I,—MECEANICS 1N GENERAL.
II.—8raTics, 1. Statieal equill-
nm—! Centre of gravity, 3. Gene-
nl of the principl of
staties to the eqnllﬂ:ﬁum of struc

Chap. V.—HypropYnaMICs, 1. Motion
and effluence of liquide—3. Motion of
water in conduit pipes and open

over weirs, &c.; velocities of rlvm—o.
C to the ity of

1. Weight
and equilibrium of air and chntw
fluids—92. Machines for raisin,

by the pressure of the atmos;

Force of the wind.

Chay

running waters.
Chap. VI. — PNEUMATICS.

. VIL—~MECEANICAL A(Il!l'l'l. 1.
Mulmeehm 1 agent—3, Air as
2 mechanieal agent ; Conlomb’s experi-
ments—3, Mechanical sgents depend.
ing upon heat ; dt.he steam cnslne; table

equilibrium of piers or nbuhne'ntl'
pressure of earth against walls; thi ck-
ness of walls equilibrium of poly ns ¢
stability of arches j equilibrium of sus-
pension bridges.
Chap. III.—DyxAMics. 1, General Defl-
nitions =2, On the gencnl laws of uni-
form and variable motion; motion
uniformly accelerated ; motion over a
ﬂxed p o? motion on inclined planes ;

an of ateam ;
general description of themode of sction
of the steam engine; theory of the steam
engine ; description of the various kinds
of engines, and the formules for caleu-
lating their power; practical application
of the foregoing formulee—4. Animal
strength as & mechanical agent.

Chap. VIII.—SrRENGTH OF MATERIALS.
1. Results of experiments and principles
upon which they should be pne:lnlly

Strength of materials to

motin of ot mdr e agon | wyped2. o

—8. Motions s fixe

centre, or axis; centres of oscillation remist u:f and m'tﬁn! 'tm::
and percussion ; -Im?le and compound | clongation of bodies subjected to
pendnlnmveanh-ao gyration, and the crluhm.g or temsile strain—4. On t.ha
principles of rotation ; central forces;

central forces—d, Pcrcmdonoreollu.lno: beam of m‘ en. m;m“ of
of bodles in motion—s. On the mecha- nmfm gth i than z

nieal powen; levers; wheel and axle;
p'ﬂlm clined plane; wedge and

chup ~HyprosraTics. 1. General
definitions—9. and oqu:blnlum
of non-elastic fluide—3. Floating bod

mmﬂn gravitios—5. On uPi“"!

Arpenpix or Corious Awp Uszruw

TABLES,

Sowpowr: LOCKWOOD & Co., 7, SraTronzrs’ Haun Coyerr, E.C,



NO MORE LAWYERS' BILLS !!I'

Now ready, 6th Bdition, cavofully revised and bronght down to the end
of 18608 Session. 12mo, price 62, 84. (saved at every Consultation),
strongly bound in eloth (postage 54.),

EVERY MANS OWN LAWYER:

A HANDY-BOOK OF THE PRINGIPLES OF LAW AND EQUITY.
By A BARRISTER.
Compmmg the Rights and Wrongs of Individuals, Mercuntile and Com-

mercial Law, Criminal Law, Parish Law, County Court Law, Game
and Fishery Luws, Poor Men’s Luwsuits, the Laws of

Bankrus Insurance, '.l‘ndc ]\hrh and Pa-
lgers. Libel and Slander,
Riils of Bxchan, Marriagoe and Divorce, !l‘r( lplu Nuisanoes, &c.,
Wh and mt-meutc, Merchant Shiyping, %'vmnsfer of Land, &c.,
+ UTLEage
]c)g‘;' a DIvnroe, Scttlo en.fu, Wills mx Agmmenta.

and Registration, Stock Exchange Practice,

for Landlord and Tenant, Master and Sorvant, Workmen and
Apirl 8, Heirs, Devisees, and_Legatees, Hushand and Wife, Executors and
TRlRnt Guardian and Ward, Married Women and _Infants, Partners and
Asempnder and Borrower, Debtor aud Creditor, Purchaser and Vendor,
Oom 8, 4 and Associ T riendly ties, Clergymen, Churchwardens,

rach tioners &o., Btnken Farmers, Coitractors, Stock and Share
Bmk Amm mn, Gamok ckeepers, TFarriers and Horse Dealers, Auctioneers,
Ho nts, Iunkeepers, &c..Bsk Millers, &o., Pawnbrokers, Surveyors,
m";';’ and Carricrs, Constabies, Senmen. Soldiers, &c. &.

OPINIONS OF THE PRESS.

¢What it professes to be —a complete epn.ome of thelaws of this country,
thoroughly intelligible to non-professional readers. The book is a handy one to
have in readiness when some knotty point requires ready solution, and will be found
of gervioe to men of business, magistrates, and all those who have a horror of spend-
ing money on a legal adviser.—BELL'S L!n.

¢ Thig 18 & work which has long been d, which is th hly well done, and

which we most cordially recommend to our readers,' —SUNDAY TIMES,

‘Really an admirable book of its kind.....The Author seems to have employed
his powm of condensation to immense .dvumge, and the result is a clearly-worded

and expliclt that must be useful at some time or
‘G'::ulmnol in regard to both la d be chudwlth
reg! W an may be enun
nd-nmtonoiaty. “Evuryl(mn()wnhwyer?hwnvomnMe
to popularise the general principles of law, Ichoethhlym thulx-
tpenoe at which it is published.'—LANCET.
¢ A useful little work.'—-MINING JOURNAL.
‘Womwﬂﬂymmmdthhmﬂyhmdybook—ﬁn’r?m
* A well4 The recent alterations in the

hmﬁmmmwmdmwmummm—

London : LOCKWOOD & CO., 7, Stationers' Hall Court, E.C.




), HUBBY, HAKL & 00,

N 76, CHEAPSIDE, LONDON.

HOBBS, HART, & CO0.’S {
PATENT FRICTIONLESS LOCK FURNITURE.

The Knobs and Spindles are effectunlly secured from lateral play and
from any tendency to bind in the woodwork of the door, in consequence -
of the spindle having only one bearing, viz,, that by which it is firmly
attached to the follower of the lock itself, instoud of ¢hree imperfoct
bearings, as thoso hitherto manufactured. List price, from 2s, 64.

set. .
per HOBBS, HART, & C0.'S MACHINE-MADE LOCKS,
Manufactured by Patent Steam Machinery, to suit every ordine=§~
e. They aro cqually adapted for Hotels, Dwelling Hyouses,
mons, and Cottages, and will stand excessive wear. List pry'ce:—
Door Locks, 4s. to 9s.6d. each; Street Door Latches, 7+, 6d. f© 168
each ; House Furniture Locks, 2s. to 6s. each.

HOBBS, HART, & 008 PATENT PROTECTOR LOCK":
Confidently recommended for all purposes requiring absolute B?Eh?ﬂty
against picking, and against illicit tampering with the Key or the
Lock through the koyhole. (I1. II. & Co.'s special Patentsy .-
ice :—Door Locks and Street Door Latches, 20s. to 45, ; for binet
iture, 10s. to 16s. each.

HOBBS, HART, & €05 PATENT CHANGEABLE KEY L00XS:

Thess Locks possess the peculiarity of being capable of a number®f
changes, varying from 120 to 479,001,600 changes, by simply shifting
the steps of the Key; every such change virtually making it & new
Lock, thereby frustrating the use of a duplicate or false Key, however
accurately copied from the original Key.

HOBBS, HART, & C0.'S NEW PATENT BULLION PROTECTOR
N DOORS AND SAFES,

To these Safes without the Key would necessitate the cutti
out bodily of the entire door or the side of the Safe, and even this wanll’.g
be impracticable without the assistance of chemical softoning processes.
Bankers and others desiring co:?lete protection for their property
ghould send their professional advisers (Architect or Engineer) to
examine and report how this desideratum is attained.

¢ They are 80 seoure as to present & perfoct resistance, except by the employment

to the strain of the metal of which
e o e 4 o el e
MANUFACTORIES—

ARLINGTON ST, NEW NORTH ROAD, I:aONDON.

| SPOTYWWOODR AND 00., PRINTRRS, NEW-STREET SQUARE, LOKDON, -












