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QPENING OF THE INTERNATIONAL EXHIBI-
TION OF 1862.

The State opening of the International Exhibi-
tion of 1862 took place yesterday, and was in every
respect o great success. The Commissioners ap-
pointed by Her Majesty to conduct the ceremony
were :—Ilis Royal Highness the Duke of Cam_
bridge, K.G., His Grace the Archbishop of Canter-
bary, the Lord Iligh Chauncellor, the Earl of Derby,
K.G., the Lord Chamberlain, Viscount Palmerston,
K.G., G.C.B,, and the Speaker of the House of

Commons.
Address of the Royal Commissioners and Reply.

When His Royal Ilighness and the other Com-
missioners had taken their seats, Earl Granville
said :—

“In the name of the Commissioners of the Inter-
national Exhibition of 1862, I bave the honour to
present to your Royal Highness, your Lordships,
and Mr. Speaker, our humble address to Her Ma-
jesty. In it we respectfully offer our condolence
on the irreparable loss which Her Majesty and the
nation have sustained, and we express our gratitude
to Her Majesty for having appointed your Royal
Highness and your colleagues as Her Majesty’s
representatives, and we thank the Crown Prince
of Prugsia and Prince Oscar of Sweden for their
presence on this occasion. In it we describe the
rise and progress of the Exhibition, and the man-
ner in which we propose to reward merit. We ex-
press our thanks to the Foreign avd British Com-
missioners who have aided us in the work, and we
express a humble hope that this undertaking may
not be unworthy to take its place among the period-
ically recurring exhibitions of the world.”

Lord Granville then handed to the Duke of Cam-
bridge the following address, of which his speech
was a brief summary :—

“May it please your Royal Highness and my
lords Commissioners :—

* We, the Commissioners for the Exhibition of
1862, humbly beg leave to approach Her Majesty
through you, Her illustrious representives on this
oceasion, with the assurance of our devotion to Her

[ajesty’s throne and Royal person.

* And first of all it is our melancholy duty to
convey to Her Majesty the expresssion of our dee
sympathy with Iier in the grievous afiliction witg
which it has plessed the Almighty to visit Her
Majesty and the whole people of this realm in the
death of Her Royal Consort. We cannot forget
that this is the anniversary of the opening of the
first Great International Exhibition 11 years ago

by Her Majesty, when His Royal Highness, as
President of the Commissioners of that Exhibition,
addressed Iler Majesty in words that will not be
forgotten.  After stating the proceedings of the
Commission in the discharge of their duties He
concluded with a prayer that an undertaking
‘which had for its end the promotion of all
branches of human industry and the strengthening
of the bonds of peace and friendship among all
nations of the earth might by the blessing of Di-
vine Providence conduce to the welfare of Her
Majesty’s people, and be long remembered among
the brightest circumstances of Her Majesty’s peace-
ful and happy reigo.’ .

“When we commenced our duties, and until
recent period, we ventured to look forward to the
time when it might be our great privilege to address
Her Majesty in person this day, and to show Iler
Majesty within these walls the evidence which this
Exhibition affords of the soundness of the opinion
originally entertained by His Royal Iighness—
evidence furnished alike by the increased extent of
the Exhibition, by the eagerness with -which all
classes of the community have sought to take paré
in it, and by the large expenditure incurred by in-
dividaal exhibitors for the better display of their
produce and machinery. We can now only repeat
the assurance of our sympathy with Her Majesty
in that bereavement which deprives this inaugural
ceremony of Her Royal presence ; and, while bear-
ing mournful testimony to the loss of that inval-
uable assistance which his Royal Highness was so
ready at all times to extend to us, we have to offer
to the Queen our dutiful thanks for the interest
evinced by her Majesty in this undertaking by
commandiog your Royal Highness and your Lord-
ships to represent Iler Majesty on this occasion.

“Our respectful thanks are also due to their
Royal ITighnesses the Crown Prince of Prussia
and Prince Oscar of Sweden, the presidents of the
commissions for those countries, for the- honour
which their Royal Highnesses have done us in
coming to England for the purpose of attendin
this ceremony. In the attendance of his Royal
Highness the Crown Prince of Prussia we recog-
nige a cordial deference to the wishes of our Sove-
reign and a tribute of affection to the.memory of
his illustrious and beloved father-in-law.

“It now becomes our duty to submit to her
Majesty a short statement of the cirecnmstances
connected with the realization of the scheme fox
holding a second great International- Exhibition in
this country, the necessary powers for conducting
which were conferred upon us by the Charter of
Incorporation graciously granted to us by her Ma-
Jjesty in the month of February, 1861.

“In the years 1858 and 1859 the Society of Arts,
a body through whose exertions the Exhibition of
1851 in great measure originated, had taken pre-
liminary measures for the purposa of ascertaining
whether a sufficiently strong feeling existed in favor
of a decennial repetition. of that great experiment
to justify an active prosecution of the scheme.
Although the result was stated by the Society of
Arts to be satisfactory, the outbrenk of hostilities
at that moment on the continent necessarily put a
stop to further proceedings.

* The restoration of peace in the sumwer of 1859,
howevér, enabled the consideration of the question
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to be resumed, though at a period so late as to
render it necessary that the Exhibition should be
deferred till the present year; and the Society of
Arts obtained a decisive proof of the existence of
a general desire for a second great Exhibition in
the most satisfauctory form, namely, the signatures
of upwards of 1,100 individuals for various sums
of from £100 to £10,000, and amounting in the
whole to no less than £450,000, to a guarantee
deed for raising the funds needed for the conduct
of the Exhibition.

“The Commissioners for the Exhibition of 1851,
mindful of the source from which their property
and their continued existence as a corporate body
arose, and of one of their earliest decisions, that
any profits that might be derived from that Exhi-
bition should be applied to purposes sirictly in
connection with the ends of the Exhibition, or for
the establishment of similar Exhibitions for the
future, without hesitation placed at our disposal,
free of all charge, a space of nearly 17 acres on
their Kensington Gore estate, which was at first
considered sufficient for the purposes of the Exhi-
tion, but to which at a subsequent period a further
area of upwards of eight acres (being all the land
which could be made available for those purposes)
was added on our application, when the original
space proved to be insufficient. For this grant of
a site we have to express our thanks.

“To the Governments of Foreign States and of
Her Majesty’s Colonies our acknowledgements are
Jjustly due for the manner in which, witheven greater
unanimity than in 1851, they have responded to the
appeal made to them to assist in this undertaking,
In this cordial co-operation we find another proof
that the time had arrived when a repetition of the
Ezhibition of 1851 had become desirable in the
common interests of all nations.

*“ A similar tribute is due from us to those of
her Majesty’s subjects who appear as exhibitors,
or who bave placed at our disposal mauny valuable
works to illustrate the various branches of British
art, and in this respect our grateful thanks are es-
pecially due to her Majesty.

‘“ About 22,000 exhibitors* are here represented,
of whom about 8,000 are subjects of her Majesty,
and 14,000 of foreign States. The arrangement
and design of the building is such that the exhibited
articles have been generally arranged in three great
divisions :—

‘“1st, Fine arts, in the galleries especially pro-
vided for that department.

‘2nd. Raw materials, manufactures, and agri-
cultural machinery, in the main building and the
eastern annexe.

*3rd. Machinery requiring steam or water power
for its effectual display, in the western annexe.

“ Within thase divisions the classification adopt-
ed i in most respects similar to that employed in
1851, the British and Colonial articles being kept
separate from those sent by foreign countries, and
each country hnving its own portion of the several
departments allotted to it. The catalogues now
presented by us for the purpose of submission to
her Most Gracious Majesty will be found to contain

all the necessary particalars respecting the articles
exhibited.

*l;ll‘:‘;-ae numbers are anly approximate, the returns not yet being
v,

“JIn the selection and arrangement of many of
the more important branches of the Exhibition we
have been materially assisted by the cordial co-
operation and advice of persons of all ranks in
various local, class, trade, and other committees,
whose services we gratefully acknowledge,

¢ I'ollowing the principle adopted in the case of
the Exhibition of 1851, we have decided that prizes,
in the form of medals, shall be given in all classes
of the Lxhibition, except those in the fine arts’
section ; such medals, however, being of one kind
only—namely, rewards for merit, without any dis-
tinction of degree. Those medals will be awarded
by juries appointed for the several classes, and
composed of both British and foreign members.

“We are happy to be able to acquaint her Ma-
jesty that foreign nations have selected persons of
high distinction in science and industry to act as
jurors; and we have to bear testimony to the cor-
dial readiness with which eminent manafacturers
of this country and other persons distinguished in
the State, as well as in the various branches of
science and art, have consented to serve as jurora,
and accept the responsibilities and labour entailed
upoun them by so doing. We feel assured that the
eminence of the jurors, both foreign and British,
thus selected will satisfy exhibitors that the objects
displayed by them will be examined ky competent
as well as by impartial judges. It is certain that
the meeting of so many leading men on such a
duty, from all parts of the world, must ezercise a
favourable influence on agriculture, manufactures,
and commerce, by disseminating valuable and prac-
tical information respecting the condition of science
and industry in their several countries, as well as
by making known to all that which they need and
that which they can supply.

“The articles now exhibited will show that the
period which has elapsed since 1851, although
twice interrupted by European wars, has been
marked by a progress previously unexampled in
science, art, and manufacture.

“It is our earnest prayer that the International
Exhibition of 1862, raw about to be inaugurated,
and which it is our priviege to conduct, may form
no unworthy link in that chain of International
Exhibitions with which must ever be connected
the honoured name of Her Majesty’s illustrious
Consort.”

The Duke of Cambridge read the following
reply :—

““ We caunot perform the duty which the Queen
has done us the hownour to commii to us as Her
Majesty’s representatives on this occasion without
expressing our heartfelt regret that this inaugural
ceremony is deprived of her Majesty’s presence by
the sad bereavement which has overwhelmed the
nation with universal sorrow. We share most sin-
cerely your feelings of deep sympathy with her
Mujesty in the grievous affliction with which the
Almighty has seen fit to visit her Majesty and the
whole people of this realm. It is impossible to
contemplate the spectacle this day presented to
our view without being painfully reminded how
great o loss we have all sustained in the illustrious
Prince with whose name the first Great Interna-
tional Exhibition was so intimately connected, and
whose enlarged views and enlightened judgment
were conspicuous in his appreciation of the benefits
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which such undertakings are calculated to confer
upon the country. We are commanded by the
Queen to assure you of the warm interest which
her Majesty cannot fail to take in this Exhibition,
and of her Majesty’s earnest wishes that its success
may amply fulfil the intentions and expectations
with which it was projected, and may richly reward
the zeal and energy, aided by the cordial co-opera-
tion of distinguished men of various countries, by
which it has been carried into ezecution. We
heartily join in the prayer that the Interpational
Exhibition of 1862, beyond largely conducing to
present enjoyment and instruction, will be here-
after recorded as an important link in the chain
of Interpational Exhibitions, by which the nations
of the world may be drawn together in the noblest
rivalry, and from which they may mutually derive
the greatest advantages.”

The procession then passed along the north side
of the nave to the Eastern dome, where the spe-
cial musical performance took place. The music,
specially composed for this occasion, consisted of
a grand overture by Meyerbeer ; a chorale by Dr.
Sterndale Bennett (to words by the Poet Laureate),
and a Grand March by Auber. The orchestra,
consisting of 2,000 voices and 400 instrumental-
ists, was presided over by Mr. Costa, except dur-
ing the performance of Dr. Sterndale Bennett’s
music, which was conducted by M. Sainton.

At the conclusion of the special music a Prayer
was offered up by the Bishop of London. The
Hallelujah Chorus and the National Anthem were
sung. His Royal Highness the Duke of Cambridge
8aid, “ By command of the Queen I declare the
Exhibition open.”

This declaration having been made, it was an-
nounced to the public by a flourish of trumpets,
and the firing of a salute on the site of the Exhi-
bition of 1851. The procession then proceeded to
the Picture Galleries, und the barriers were re-
moved.

The military bands were those of the Grevadier,
the Coldstream, and the Scots TFusilier Guards,
conducted by Mr. Godfrey, and were stationed in
the centre of the western dome.

About 25,000 persons were present.

THE INTERNATIONAL EXHIBITION.

(Extracts continued from * The Mechanics Magazive.”)

The Western Annexos

“We now beg to direct public attention toa
pair of marine engines exhibited by Messrs. John
Penn and Son, of Greenwich. These are excellent
exponents of the workmanship of Messrs. Penn,
They are on the direct acting principle, and are
intended for o screw steam-ship. The engines cre
of the collective power of 600 horses, and have been
manufactured for the Spanish Government, The
cylinders are 78 inches in diameter, and the length
_ of the stroke is 3 feet 6 inches. The connecting

rods are 9 feet long. Several pairs of engines of a

.nearly similar character have been made for the

respective navies, and they have beem found.to
work with perfect smoothness and regularity.
Much of this latter is due to the system of counter-
poising the crank shaft pursued by Messrs. Penn ;
and we may say in passing, that it would be well
if more attention generally were paid by engineers
and machinists to the proper balancing of running
machinery, Much of the jarring and tremor, so
disagreeably felt on board steamers, and so hostile
to the stability of buildings, is due to the want of
a proper mode of balancing those parts of the en-
gines or machinery which are of unequal weight.

“ Returning to the engines of Messrs. Penn, it
may be further said that each condenser is provided
with a double acting air pump 23 inches in diam-
eter, the length of stroke being the same as that of
the piston. The engines occupy a space 28 feet in
breadth by 18 feet in the direction of the length of
the vessel.

* Engines of the same kind of construction as
these, but of 1,250 H.P., are in course of construe-
tion by the firn named. These are intended for
H.M.S. Achilles, now being built in Chatham dock-
yard, and one of the cylinders of the Achilles’ en-
gines is exhibited in the annexe. It is a fine and
clean -casting, well bored out, and its weight is
18 tons. The inner diameter is 42 inches, the
stroke will be 4 feet?

¢ Messrs. Penn also exhibit, in near neighbour-
hood to the cylinder, & massive wrought-iron crank

. shaft for the same engines, as also a connecting-rod,

fitted complete with brasses. The Warrior and
Black Prince were furnished with engines of which
thoee of the Achilles will be duplicates. Before
advancing further through the annexe, we may
state that Messrs. Penn are at present engaged,
also, in making two pairs of engines for the new
iron sided ships Northumberland and Minotaur.
A cylinder cover belonging to one of these is shown,
as are some iron castings from the mould, and
others which have passed under machine tools.

“ Models of a pumping-engine and safety-balance
valve, as evected and used at the Leabridge branch
of the East London Water-works, are exhibited by
Mesers. Harvey and Co., of Hayle, Cornwall. Hav-
ing seen the originals of these we can vouch for
the fidelity of the models. The Leabridge engine,
which was erected by Messrs. Harvey some five or
six years since, was at the time of its erection the
largest in or near London. When working full-
power it pumps 9,000 gallons of water per minute
to a height usually of 140 feet, The water thus
raised is conveyed into London by means of cast-
iron pipes 36 inches in diameter. The whole of
the system of pumps, reservoirs, filtering beds,
sluices, &c., at Leabridge is well arranged, and
everything there is on o gigantic scale.

“Tn 1858 Messrs. Harvey and Co. erected, for
the Southwark and Vauxhall Water Company, at
Battersea, a pumping-engine, the cylinder of which
is 112 inches diameter, and weighs 36 tons. This
engine, though the largest and most powerful ever
bailt for such a purpose, is of the most simple con-
struction. The steam valves are all on the equili-
brium principle, and the arrangement of parts is
throughout, such, that this colossus of engines, so.
to speak, is as completely under the control of &
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pigmy, but intelligent engine-man, as is the small
engine in a factory.

@ Phe quantity of water pump-d up for the sap-
ply of London daily, amounts to 115,000,000 gal-
lons. Of this enormous quanty 79,000,000 gallons
are pumped by meaas of single-acting engines on
Harvey’s plan, In fact, the reputation of thxs‘ﬁrm
for gigantic pumping-engines is world-wide. Those
who have time to visit Battersea and Leabribge,
where the originals of the models referred to exist,
would find that they were amply repaid for their
trouble by an inspection of them.

“ Speaking of water-works we are reminded of
the fine specimens of fire-engines exhibited in the
‘Western Annexe. Aud after the experience of the
past year or two in the Metropolis with respect to
fires, and the recent report of the Select Committee
which has sat on the subject, he must be a hold
man who will say that fire-engines are not an im-
portant feature in the world’s show at Kensington.
EBvery witness ezamined, including the managers
of the Brigade, has admitted—what we long since
asserted —that the present state of the stuff, engines
and stations, is totally inadequate for the protection
of London from fire.

“ An altered and espanded arrangement in res-

pect to the London Fire Brigade, will unguestiva-
ably demand a commensurate improvement and
increase in the number of firesengines., Of steam
fire-engines the metropolis has but a scanty supply
and we may suggest that attention should be paid
to the subject by engineers and others interested in
it.
¢ Messrs. Shand and Mason, Roberts, Merry-
weather, and others, figure the most largely in this
department, but, as we have said, the display is
meagre. The American steam fire-engine, for-
warded by Mr Ilodges, of the Lambeth Distillery,
we have before spoken of, but why it should be
placed in a corner, where it is difficult for its
merits to be disclosed, is a question for the Com-
missivners, whose ways are difficult to comprehend
or account for,

“We come now to a consideration of some of
the manufacturing machines and tools. Cotton
spinning machinery is largely represented, and
Messrs. Dobson and Barlow, of Bolton, contribute
o fair quota of the whole. They exhibit, in fact, a
series of machines for opening and cleansing, pre-
paring, and spinning cotton. The whole of these
axe replete with the most modern improvements of
detail, and they may be briefly mentioned in the
order in which the operations named follow each
other in ordinary working, The first is named a
cotton-spinuner, and is adapted for spioring and
cleaning long or short shaped cotton. 'The feeding
parts and the inside gratings, are of & novel con-
struction, the object in view being to open out and
clean the cotton without injuring the staple. The
second is called the single scutcher, and is supplied
with feeding rolls, which have been patented by
the firm in question. The merit of the rolls con.
sists in their holding the cotton sufficiently firm
without breaking the seeds or shells. Then follows
the breaker carding-engine, which is a combined
patent machine ; Wallman, of the United States of
America, and Dobson and Barlow, each having 2
hand in it. Its chief merits are that the cotton is
well opened and cleaned by the working rollers,

before the upper rollers will allow it to pass the
self-stripping top flats. These flats can be taken
ont at pleasare by the attendant, and re-adjusted
without the use of ascrew key. A finisher cardin
engine.stands next, and it works automatically—
an improvement on the plan of stripping flats by
hand as is vsually done. Ashworth’s patent lap
machine is used for making laps for the finisher
carding engine, and combing machine, and g
grinding apparatus is so contrived as to grind two
rollers and a flat at the same time.

“'Then follow five frames, known respectively as
the drawing frames, with forty-four spindles, each
ten inches by five inches; the intermediate frame
with fifty-four spindles, each eight inches by four
inches; the roving frame of seventy spindles, each
seven inches by three and a half; and the jack
frame of eighty-eight spindles, five inches by two
and a half.

“ The patent sclf-acting mule, of Dobson and
Barlow, makes the total of the cotton—spinning
arrangements at the exhibition of that firm. This,
last presents numerous peculiarities, and the whole
of the machines are well fitted up.

¢ Platt, Brothers, & Co., of Oldham, figure most
extensively in the same branch of manufacturing
industry, the space devoted to their machines and
contrivances being very large. As the Illustrated
Catalogue, Part 111, however, does elaborate jus-
tice to their cotton working machinery, we need
not further refer to it than to say it veflects the
highest credit upon the firm, who must have gone
to very great expense in forwarding the whole to
Londow, and keeping a large staff of workmen and
girls to attend is.

‘The cotton machinery of Messrs. Hetherington,
of Vulecan Works, Manchester, is not inferior in
many parts to that we have already referred to,
and, indeed, it will not be the fault of the great
firms of the Midland Qistricts, if visitors to the
International Exhibition do not gather much valu-
able information as to the treatment of that vital
clement of industrial labour—cotton,

““ The paper making and paper cutting machines
of Messrs. Bryan, Donkin, & Co., of Bermondsey,
are sugeestive of the immense consequence of the
material with which those machines have to deal.
This firm have earned a well-established reputation
for the excellence of their paper making and dress-
ing machinery, and the gigantic well-finished spe-
cimens of their work in the Western Aonex prove
that they are likely to maintain their fame.

“T'he Western Annex is, as we stated on a former
occasion, extremely rich in specimens of engineer-
ing tools, and, perhaps, in this respect Messrs. P.
Fairbairn & Co., of Leeds, make as distingnished
a show as any. The radial drilling machines ex-
hibited by this firm are excellent specimens of
their productions in the too. departmeant, and their
universality of application, must make them inval-
uable in the erecting shops of the engineer and
millwright, Of lathes, planiog, and slotting ma-
chinery, too, they contribute excellentexamples.

*In engineering tools of a, generally speaking,
less massive kind than those of many of his neigh-
bours, Mr. Whitworth, of Manchester, is largely
represented. His lathes, which are so generall
used by engineers, not only at home, but abroad,
are to be found in every variety at the Exhibition.
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There are numerous specimens, also, of drilling
and slotting machines, all of which are distin-
guished by the excellence and exactitude of fitting,
which have obtained for Mr. Whitworth a world-
wide fame. The wheel cutting machine exhibited
ealls for especial remark. Those who are aware
of the tedionsness which attended the operation of
chipping and trimming wheels by hand, and the
chances which there were, after all, of the teeth
being out of pitch, cannot but appreciate the value
of this contrivance. It may be made to deal with
either metl or wood, and with both spur and bevel
gearing. It will cut the teeth or cogs of wheelsup
to ten feet diameter, and those of pinions down to
the smallest size and pitch, and with the certainty
of truth and uniformity.

¢« We spoke but now of the importance of paper ;

and pearly allied to it in jmportance is printing..

Messrs. Petter and Galpin give us, in the Western
Annex, an excellent example of what has been
done in the shape of printing machines, and an
idea of what may yet be expected ; but it remained
for the ¢ Type Composing and Distributing Ma-
chine Company” to furnish visitors to the Exhihi-
tion with an apparatus intended for facilitating the
work of the Compositor.

“The machines shown are the inveution of the
late Mr. James Hadden Young; and, az a plea for
their use, we are told that while printing from the
composing types has, by the improvements in the
steam press, been carried to a most advanced stage,
yet that setting up by hand is not done more
quickly than it was 400 years ago, by the earliest
printers. This certainly developes a prima facia
case for stimulating the ereative powers of mecha-
nical inventors ; but we are not guite prepared to
say that the machines in the Annex are succesful
exemplifications of inventors’ powers in this di-
rection. _

*‘A suppositious state of things has been assumed
with a view of setting forth more clearly the ines-
timable value of the type composing and distri-
buting machine, and it is this: Let it be imagined
that balf an hour before usual time of putting to
press, news arrives at the office of a daily journal,
which would extend in the telling over three of its
columns, This would involve the setting of some-
thing like 45,000 types, and in order to accomplish
1t o staff of ninety compositors would have to be
employed. Bach of them would have a scrap of
paper pat into his hand to set up in such a manner
that it may tally with his neighbour’s piece, tech-
nically called “making even.” This would, un-
doubtedly, be a heavy piece of work, and one in
the execation of which errors would be likely to
creep in.  Well, if all be true that is told of the
machines named, they would make very light work
of it. With them the task would be accomplished
by six * players,” and twenty-two justifiers in the
same time, and only six pieces of copy instead of
hinety would be required. The chances of error
thus would be lessened.

- ¢ The type-composing machine is provided, some-
thing after the manner of a pianoforte, with sepa-
rate keys for all the letters of a fount. This admits
of each letter being set up in the order required

y the compositor’s copy, with a speed which is
only limited by the eye and fingers of the player.
The urt of playing the machine, or as we should

prefer terming it, working i, is said to be acqui-
rable by a compositor, with the short noviciate of
a few weeks’ practice.

““As the type composing machine sets up the type
in long lines, Mr. Young invented his * justifying
apparasus,” which is intended to replace the com-
positor’s stick, an implement it, however, resem-
bles. This is fised to a frame, and is used as
follows :—The compositor places the galley filled
with the long lines set up at the composing ma-
chine. [le fixes one of these lines into the proper
apparatus, divides it into its proper length, reads
it, makes corrections, and having justified it, he
moves a handle, by which the complered line is
depressed, and room is made for a succeeding line,
Is is found that a skilful compositor can justify at
the rate of 4000 types per honr.

“As we have said, the whole of the arrangements
connected with their adjunets to the printing office
are ingenious, as are the calculations and theories
suggested, They do not as yes, however, fulfil all
the conditions required in practice, and hand labour
in this department of industrial art may be said to
hold its own.

“ Sewing machines of divers forms, and with little
peculiarities, which go to make up a considerable
amount of difference, are to be found io the Western
Aunez. These remarkable dumestic appliances
have been 8o minutely described in the MecHan1CS’
MaGaziNE, in time past, that we need not dwell
upon them now. There is no doubt that shey are
working out a social revolution not only in this
country, but throughout the civilised world, and it
would have been unpardonable to have omitted
altogether noticing the apecimens exbibited ab
Kensington. Messrs. Newton Wilson & Co. are
the largest exhibitors, and among the ponderous
and massive mechanical appliances by which the
sewing machines are surrounded, perhaps there
are none which are morally speaking, more pow-
erful.®

The Eastern Anncxe.

¢ Perhaps the Eastern Annexe is, as a whole,
one of the most satisfuctory departments of the
Exhibition—industrially speaking. It is well
arranged, and taken alone forms an excellent
exemplitication of the progres.and present condition
of agricultural and horticultural science in Eng-
land. The stcam-engine, which had already effect-
ed so much for the material comfort and moral
welfare of the people of this fuvoured land, hy im-
pelling machinery, and in the varied processes of
manufacture, atd in transporting people and mer-
chandise from place to place—the mighty and yet
delicate steam-engine is shown in the Eastern
Anupexe to have become also the chief cultivator of
the soil. To its irresistible power the stubborn
globe is now made to yield its richest treasures, .
and the golden harvests bow in due season.to its
“ its sturdy stroke.” ‘The application of steam to
the tilling of the ground is, indeed, one of the
proudest achievements of modern time, The eleven
years which.have elapsed since the existence of the
glorious palace of iron and glass in Hyde Park,
have developed rapidly the ares of hushandry, but

* An unfortunate error, in respect to the dimonsions of the
cylinder of the Achilles, as exhibitud by Messrs. John Penn & Sons,

crept into our lnst waek’s notice : the renl diumeter of that noble
casting is 112 inches.
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whilst in the Eastern Annexe of the present Exhi-
bition, we are made pleasurably aware of the fact,
we find there also sure promise of yet further ad-
vancement. Machines and implements, eloquently
telling of the skill of those who contrived them, are
there to be seen in the greatest profusion, and these
are witnesses, too, to the mechanical superiority of
Englishmen. Among the prominent objects in the
Eastern Annexe is avery handsome specimen of an
agricultural locomotive engine. This, as i:‘.s nume
implies, is a giant labourer, capable of being em-
rloyed in any operations on the farm, and who will
go on pufing and working without grumbling, so
long 28 any work remaios to be dove, and his em-
ployer provides him with his daily water and coals.

“ Mr., Aveling, of Rochester, Kent, is the maker
of this farmers’ assistant, which has embraced in
its composition many novel points and peculiarities.
It has an extra large hoiler fitted with thirty-seven
two and three-quarter inch tubes. The external
plates are of the best Butterly iron, whilst the fire-
box aund tube plates are of Bowling iron.
boiler is judiciously * stayed” in a very strong
maoner 50 as to resist high-pressure. The fire-
grato measures 31 inches by 34 inches, and may
be fed with wood where that material is most ac-
cessible. The cylinder, of 10 inches diameter, is
surrounded by a jacket, and, being placed on the
forward part of the boiler, priming, which some-
times occurs in ascending steep gradients, is thus
prevented, The cravk-shaft is made of the well-
known Low Moor iron, which for such purposes
has gained especial and deserved fame. The engine
is fitted with improved governor, patent tender, and
water tank, under foot-plate, driving chain and
gear, steam-pressure gunge, secret, as well as open
safety-valve and other minor applinnces. The
driving wheels are 5 {ect 6 inches in diameter, and
12 inches wide. Altogether it is a well arranged
and compact machine, remarkable for its simplicity
and stresgth. It is said to be capable of drawing
ten tons up a gradient equal to 1 in 6, and is easily
managed by an ordinary engine-driver.

¢ Messrs. Barrett, Exall, and Andrews, of the
Kates-grove Iron Works, Reading, present, further
on, sume admirable specimens of workmanship in
the shape of steam, and horse-thrashing machines,
ongines, millsandagricultural machinery generally,
Of reaping, mowing, and thrashing machines, hay-
makers, &e., Bargess and Key, of Newgate-street,
present some excellent specimens. They are placed
on the west side of the Kastern Annexe. Thisfirm
have, we believe received more prize medals for
agricultural implements than any other firm in
Ebgland, and this fact speaks trumpet-tongued of
the excellence to which they have attained.

In the matter of steam ploughs and a great
variety of other implements for the cultivation of
land and the gathering in of its fruits. Messra,
M. Garrett and Son, of Leiston Works, Suffolk, and
Juames and Frederick Iloward, of Britannia Iron
Works, Bedford, are large exhibitors. The first-
named firm have erected a stand for the display of
their wares, and which discloses a considerable
amount of artistic skill on the part of its constructor,

* Messrs. Ransomes and Sims, of the Orwell
Works Ipswich, are very largely represented on
the West side of the Eastern Annese, both as re-
gards steam engines and apparatus for agriculturgl

The -

purposes, and implements to be worked by horse or
manual labour. Indeed, it would be almost an im-
poseibility to barely enumerate the specimens
which they bave sent to the Exhibition. Perhaps
their 15 IL.P. horizontal stationary high pressure
steam engine is the best exponent of their ability
as engineers. The boiler of this is on the Cornish
principle, the fire being placed in an internal flue.
The flame first passes through, and then along each
side of the boiler to the chimney. This arrange-
meot is calculated to generate steam rapidly, whilst
any sediment contained in the water used will col-
lect under the fire flue—a great practicel advantage
—because the deposit in that case will not inter-
fere with the generation of steam. There is an air
of substantiality about engines of this construction
which speaks well for their continuing long in good
condition. Mounted on a stone base, to which the
bed-plates are firmly bolted, an engine of this kind
would be admirabiyadapted for working machinery
of almost any kind, but for thrashing machines,
saw, or corn mills, it would be especially useful.
The improveinents made io horse ploughs—the ju-
dicious combination of lightness with strength—
are seen in the specimens of Messrs. Ransomes and
Sims.

¢ Of traction engines and highway locomotives
there are several varieties. Those of Robey and
Co., of Lincoln, are not the leastexcellent of them.

“Of thrashingmachines there are many varieties ;
but one exhibited by Tasker and Sons, of the Wa-
terloo Iron Works, Andover, Hants, calls, perhaps,
for especial notice at our hands. It is patented,
and known as the Combined Thrashing Machine,
It performs, indeed, a number of distinct operations,
as separating the corp, straw, caving and chaff,
from each other, and depositing them in the place
assigned toeach. Itis, indeed, a favourable exam-
ple of the ingenuity of the firm who have deposited
n the Annexe.

¢ A double corn mill, fitted with two pairs of
stones, is shown by Mr. John Tye, of Lincoln. Iis
portability isone of its highest recommendations. It
may be transparted from place to place easily, and is
workible by steam, wind, or water-power. Infinite
however, are the treasures of the Bastern Annezxe,
and ma.nj of them must bo left unexplored and un-
explained until a further opportunity for doing
both presents itself.”

ECONOMIC MINERALS OF CANADA.

An elaborate descriptive catalogue of economic
minerals of Canada, sent to the Exhibition, has
been prepared by Sir Wm. Logan, F. R. S. Each
substance is arranged under a heading connected
with some of its more prominent applications.
The locality from which the mineral comes, and
the name of the exhibitor, are in every case given.
The headings under which minerals are classed,
are—metals and their ores; minerals applicable
to chemical mavnufacture; refractory minerals;
minerals applicable to common and durativa con-
straction ; grinding and polishing minerals ; mine-
ral manures ; mineral peints ; minerals applicable
to the fine arts; minerals applicable to jewellery ;
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and miscellaneous miperals., To Sir W. Logan’s
catalogue there is appended an equally carefully ar-
ranged catalogue of the crystalline rocks of Canada,
by Me. T. S. Hunt, F. R. S. The collection is sent
by the Geological Survey of Canada; and the spe-
cimens are arranged according as the rocks are
Laurentian, Huronian, Lower Silurian, or Erup-
tive. The collection is, doubtless, very complete ;
and tends materially to confirm the opinion which
has long been entertained by those acquainted with
the Province, that Canada is destined to become,
at no distant period, a great and prosperous mining
country.—Mining Journal.

PHOTOGRAPHY.
Side Light v. Vertical Light.

A writer in Dickens’ 4¥l the Year Round, says:
—< 1t is perfectly surprising that this has not been
more considered by all photographers. Their pro-
cess is a thing simply of lightand shade. Itisthe
light that makes the portrait come into existence
at all. The patches of shade, more or less dwrk,
alone prevent a carie de visile from being o sheet of
blank paper. Surely the shapes of thuse patches
of shade are all-important. It is little known—
and when it is koown we have prettier photographs
—that a light coming from above the head of the
sitter is the most unbecoming thing in the world,
and that a face so lighted cannot by any possibility
show to advantage. Now, the ordinary photo-
grapher’s glass room has a diffused light all over
it, but mainly coming from above, so that the eyes
show in two dark caverns of shadow, while a black
patch appears under the nose, throwing the term-
ination of that feature up to the skies, and making
it show as an isolated nob, the full size of which is
—and few of us can bear this—done the amplest
Justice to. This top-light, moreover, scores out re-
lentlessly those baggy marks which many of us
have too well developed under the eyes, and which
are not characteristics of the human beau-ideal,
while—in the case of ladies—a kind of trough on
each side of the mouth is joined to the chin-shadow
after the fashion of a Vandyke beard.

*In ladies portraits, the eliminntion of beauty,
and not so much of character as in men, is the
thing to be borne in mind. Now, the most becom-
Ing light is one level with the face, or even, per-
haps, somewhat beneath it—it being o great mis-
take to suppose that the foot-lights on the stage are
unbecoming. Such a light as that described above
would make any face in the world ugly, and yetit
13 just such a fight which is to be found in most
photographers’ rooms.

“ As much as possible, as may consist with the
action of the photographic process, the light from
2bove should be gotrid of in taking these portraits,
and a light from the side brought into use.”

et

Photography at the Intexnational Exhibition.

“ About the time these lines will be before our
readers’ eyes, the first steps will have been taken
towards the commencement of the ceremonial for
Inguguratiog the International Exhibition; and
48 the majority of our readers will clearly not be

bresent, they will no doubt be gratified to learn |

that, through the aid of their favorite pursuit, they
will stand a fair chance of being hereafter eye-wit-
nesses of the scene, by what we may designate a
scientific second-sight. o

“ Mauny have doubtless already learned, from the
pages of the daily newspaper press, that the exclu-
give right of taking photographs of and in the build-
ing daring the continuaunce of the Exhibition has
been purchased by the London Stereoscopic Com-
pany. 1t would not be discreet to name the exact
amount paid for the privileges conceded, but we
may mention that the sum of fifteen hundred gui-
neas was paid down on signing the contract: the
total amount the Commissioners will ultimately
receive under the arrangement entered into will
certainly be upwards of three thousand pounds,
For this handsome sum several of the absurd re-
strictions proposed to be insisted on, and to which
we drew attention in a former article, have been
rescinded, and every reasonahle concession has
been made hy the Royal Commissioners, to the
intent that the work may be thoroughly and use-
fully performed.

* Most extensive preparations have been made
for photographing the opening ceremonial and the
chief posts fur the execution of this important duty
will be occupied by very able and responsible ofii-
cers of the Stereoscopic Company.

< An erection fifteen feet high is, while we are
writing, in course of construction immediately in
front of the Portuguese department, for the purpose
of commanding a view of the throne when all the
exalted personages who will take the initiative part
in the impressive ceremony of the inauguration
will be grouped together, and the task of obtaining
a permaneut record of the event will be entrusted
to Mr. W, England, whose admirable instantaneous
views, which we have recently described, are suf-
ficient guarantee for his peculiar fitness for this
very responsible post of honour. Of course he will
be attended by an appropriate staff of assistants.

“ On either side of the western dome, where the
address is to be read, will be stationed Mr. W, Rus-
sell Sedgefield and another photographic artist.
The selection of My, Sedgefield to take a prominent
part in the task of securing a photographic repre-
sentation of this imposing spectacle is a happy and
appropriate one.

¢ Another “base of operations,” somewhat further
removed in the nave, will be sitvated so as to em-
brace the orchesira, and give a coup d’@il of the
whole. This very important post will also be
occupied by a highly accomplished and artistic
photographer, Mr. Stephen Thompson, with whose
photographic works some of our readers are fami-
ilar ; and we may presume that all are so with his
literary productions, seeing that his contributions
appear in our columns. Mr. Thompson will like-
wise be accompanied by his subordinates. From
two other ¢ posts of observation,” one to the extreme
right and the other to the extreme left of the
orchestra, a sort of cross fire will be maintained in
the reverse direction to those already indicated,
bearing upon the spectators of the scene, amongst
whom we may safely caleulate upon a majority of
ladies being included, It will be the task of the
operators occupying these positions—we ought
rather to have said the privilege—to secure g re-
cord of such a collection of beauties as perhaps
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never hefore for abundance can have been equalled:
there is probably no other country in the world
than out own where ladies form so large a propor-
tion of the attendants at any public ceremony, and
certainly none in which the sweet English faces can
be surpassed. Acting as a fuil and in curious con-
trast to these will be the Japanese Ambassadors,
with their tawny complexions and splendid cos-
tumes,

“ The first proofs from the various plates secured
are to be immediately forwarded by express to Her
Majesty at Balmoral. Orders have already been
received Ly the contractors from one firm alone for
fifty thousand prints; and we understand that any
attempt at piracy will be stringently prosecuted.

“The time of year is much in favour of photo-
graphie success, the actinism being perhaps af its
maximum during the month of May. Wesincerely
trust that the weather will be propitions for the
occasion,

“The Jurors sclected by the Royal Comumission-
ers to adjudicate upon the merits of the photogravhs
exhibited are Lird Ilenry Lennox, Professor Tyn-
dall, Dr. Diamond, M. Clavdet, and Mr. Tharston
Thompson.”— B itish Journal,

TIIE ECONOMIC MINERALS OF CANADA.

A very valuable and interesting descriptive cata-
logue of n collection of the Economic Minerals of
Canada and of its Chrystalline Rocks, sent to the
London International Exhibition, has just been
issued by Sir W. E. Logan and Mr. Sterry Huat.
This ecatalogue not only describes the different
minerals, nud the extent to which they are worked
in Canada, but it also points out the exact spot
where they are to be found, and the probable extent
of the deposit. We prupose to insert in the Jour-
nal from time to time copivus extracts from this
valoable catalogue, and we commence with the
“ Minerals applicable to common and decorative
construction.”

Building Stoncse

Crevroriere.—The Trenton formation, which is
the next in succession above the Birdseye and Black
River, yields excellent building stone at Moutreal,
at Chevrotiere, nearly forty miles above Quebec,
and at waey intermedinte places. The best stone
at Montreal is derived from a ten feet band of grey
bitumingus: granular limestone, in beds of from
three to eighteen inches thick at the bottom, pass-
ing at the top, into a black nodular bituminous
limestone ; which is interstratified with black bi-
tominous shale, in irregular layers of from one to
three inches. This grey limestone, which is near
the base of the furmation, is-a mass of comminuted
organic remains, which consist largely of the ruing
of crinoids and cystideans. The erystallization of
these fossils gives a crystalline character to the
rock. A considerable ‘number of quarries are
worked wpon_this band of-grey limestone, there
being four principal ones near -Montreal, aud -the
best houses of the city are built of the stone. The

quantity of stone_annually quarried in the imme- .

Aliato vicinity of Montreal is-.computed to be:—

313,200 cubic feet of cut stone...28,600 tons.
5,252 toises of rubble............63,024 ¢

91,624 <
The prices of good stone in Montreal are ;:—

Ashler stone, undressed......... ... §0.13% P sq. ft.
Aslhiler stone, dressed.....cceeeerunen. 0.30 “
Mouldings, from $0.16% to $3, or for

a fair moulding .......ccveeene . 5150 B lin’ar fy
Fluted columus 18 inches diameter

for the stone..veererireneennenee..31.00 ¢ rising ft

“ ¢ i for cutting...$2.50 L
Heavy rough stone, from 6 to 30 »

cubic feet, from.........$0.30 to 0.50 ** cubic fi.
Very heavy rough stone,

say 60 cubic feet .......81.00 -~ « “

The strata in the neighborhood of the city are
much traversed by trap dyles, which probablv have
a conuection with an intrusive mass extending over
700 acres, and constituting Mount Rogal, from
which the city and island take their name. Some
of the quarries display a number of these trap dykes
which rup in several directions and intersect one
another. Ia some instances, the limestone, having
been removed from among them, the dykes are left
standing up several feet above the bottom of the
quarries, representing in a marked mauner the
various details of the cracks they once filled.

In the seigniory of La Chevrotiere, a very excel-
lent limestone for building is obtained between
three and four miles back from the St. Lawrence.
It usually goes, however, under the name of the
Deschambanlt stone, in consequence of its being
put on hoard of boats at this place. 'Lhe stone is
of a yellower or warmer grey than the Montreal
stone; it i3 more even in its tint, and becomes
somewbat less discolored by weathering. It is
more granulor and more easily cut, being softer
and tougher, but it does not take so fine nor so
sharp an edge, nor does it pick so well. I'hree beds
of ({yretty uniform character are worked; the top
and bottom ones are eighteen inches thick each,
and the middle one three feet. There is said to be
a fourth bed beneath, with a thickness of four feet,
which Las not been quarried. The strata are so
vearly horizontal, that it is difficult to determine
their dip ; it is therefore probable that the stone
will spread to a considerable extent in the vicinity.
Along the concession line, it is known for twenty-
8ix acres to the S. W, and five acres to the N, E.,
and on the road across the concession, it is visible
for a breadth of ten acres ; beyond which, in eink-
ing wells to a depth of twenty feet in blue clay, no
rock is met with. The produce of the quarries of
La Chevrotiere has a deserved celebrity in Quebec,
where it has been used in the construction of
churches aud other buildings.—Trenton formation,
Lower Silurian,

Dolomitcs or Magnesian Limestonce

Owen Sounp.—This beautiful and enduring stone
can be obtained in unlimited quantities, the forma-
tion from which it is derived being here 150 feetin
thickness, and divided into beds varying from s
few inches to six feet. This stone possesses the
very great advantage of heing free from any sub-
stance producing stains, Its color rather improves
with the weather, and the beauty of no building
erected of it appears, as yet, to be marred by the
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growth of lichens. It is especially adapted for
heavy masonry, and blocks of any required size
can be obtained. The quarries are about half a
mile from the harbor.—Niagara formation, Middle
Silurian.

Noisy River Farts, Norrawasaca, Lot 3, Range
11.—T'bis stone is from the lower part of the Niag-
ara formation, and is rather more compact than the
Owen Sound specimen. The cliff is here about
fifty feet high, and might be quarried with the
greatest facility. Few of the beds are less than
two feet in thickness, and some of them are abouat
five feet, but the locality is not near to any naviga-
ble water or railway.—Niagura formation, Middle
Silurian. .

Rocxwoop, Eradosa, Lot 5, Range 4.—"Ihis spe-
cimen is also from the Niagara formation, which
is here more than 100 feet thick. The greater part
of it consists of thick-bedded light grey porous
crystalline dolomite. The beds vary from a few
inches to ten feet in thickness ; about thirty feet
of it is almost white. Buildings of cut stone ob:
tained from this band, are observed to improve in
color after exposure, and at a short distance, have
a silvery white appearance. The piers of the long
railway viaduct over the valley of the Eramosa, at
Rockwook, are built of stone from this formation,
and have a very sabstantial appearance. The axis
of an east and west anticlinal, rons under Rock-
wood, carrying a spur of the Niagara formation
several miles to the eastward of the general trend
of the outcrop. A north and south anticlinal pass-
es under the same place; being one of a series
which produces southward indentations in the out-
crops of the paleeozoic strata all the way from
Kingston to the main body of Lake Huron.— Niag-
ara jormation, Middle Silurian. .

Guerpn, Lot 20, Range D.—This stone is from
the immediate vicinity of the thriving town of
Guelph. The quarries expose fifteen feet of strata
similar to the specimen. The thickest bed is four
feet, and the thinnest ahout three inches. The
stone is a light grey crystalline dolomite, like the
last, somewhat cellular, but strongly coherent. It
13 easily worked, is suitable for the best architec-
tural purposes, and appears to be of a durable
character. The Guelph formation extends over a
large area, and much of it is of the same character
as the specimen.— Guelph formation, Middle Silu-
rian,

Oxpow, Savceenr River, Brant, Lot 2, Range 8.
—The beds are near the summit of the Onondaga
formation, and yield probably the best dolomite for
fine architectural purposes which has yet been dis-
covered in the country. It resemnbles the Caen
stone in the facility with which it can be worked,
but it is closer grained, and hy no means so absor-
bent, and is thus better adapted for withstanding
the Canadian climate. 'Two bands, of about ten
feet each, occur here, in the upper part of the On-
ondaga formation. The higher one is exposed at
the surface, in a position offering every facility for
quarrying it. The bed from which the specimen
was procured, is two feet thick, free from stains,
and splits with great precision with the plug and
feather. The whole upper band is composed of
thick beds of the same character ; the thickestone
in th}a l«,wer band measures over three fect, The
lacality is near o projected line of railway, and is

twenty-two miles from Southampton Harbor by
the present road. It overlooks the Saugeen River,
down which large scows can be floated to South-
ampton,

The specimen is from a very light grey oolitic
bed, seventeen inches thick, immediately beneath
the previous bed. It has been used for supporting
water wheels, in mills in the neighborhood, and
found to answer well, becoming highly polished
under the action of a revelving shaft.—Onondaga
Jormation, Upper Silurian.

Sandstonese

Lyn, Enizasernrown, Lot 26, Range 2.

Nerean, Lots 27, 28, 29, Ranges 3, 6.

AUGMENTATION OF GRENVILLE. o

Quin’s Puint, Seigniory of La Petite Nation.

These stones are derived from the Potsdam sand-
stone, which constitutes the summit of the lowest
group of fossiliferous rocks of Canada. A quarry
has been opened on the outerop of the rock, at Lyn,
by Mvr. B. C. Brown, and the stone from this, and
from a quarry on the property of Mr. Keefer, at
Nepean, in the same formation, has been used in
the construction of the new Parliament buildings
at Ottawa. At Lyn, the beds of sandstone are
massive, and are seen resting on the Laurentian
gneiss.— Potsdam group, Lower Silurian.

PexBroke.—This fine freestone is much exposed
in the vicinity of the Allumette rapids, near Pem-
broke. A quarry has been opened on i, on the
land of Mr. Peter White, where it occurs in beds
varyipg in thickness from six to eighteen inches.
It is easily wrought and earved, and although soft,
is tough, and retains sharp angles and corners.—
Chazy formation, Lower Sicurian.

Hamiron, Barron.—This fine grained compact
greenish-grey sandstone is from a deposit of about
ten feet in thickness. Some of the beds are thick,
but others are thin enough for flagstones ; the stone
is free from iron stains, but subject to & growth of
lichens in shaded and moist situations.— Grey band,
Medina_formation, Middle Silurian.

GeorgeTown, Esquesing, Lot 22, Range 7.—~This
is from a bed of light grey freestone, which belongs
to o band of about twenty feet in thickness. The
beds are mostly thick, fine graived and compact;
some split into good flagstones ; but all are rather
hard for grindstones. It has been used in con-
strueting culverts on the Grand Trunk Railway,
and numerous huildings in Toronte, among which
are the University and other important structures,
and it appears to answer well.— Grey band, Medina
Jormation, Middle Silurian.

Norrawasaca, Lot 2, Range 6.—These stones
are from a band of fine grained sofc light grey free-
stone, supposed to be twenty feet thick. The beds
are from two inches to three feet in thickness;
some of them recedy, or marked by lines of stratifi-
cation. 'The stone yields good grindstones, but has
not yet been much used for building purposes,
although from the specimen A, it would appear to
be well suited-for such. TFrom the facility with
which parallel-faced blocks of the required thick-
ness can be obtained, this stone is well adapted for
stove-pipe holes, for which it is much used.-—Grey
band, Medina formation, dliddle Siluriun,

Norti Cavuca, Lot 48, Runge L.—A bund of
‘white sandstone runs through lluldimand County
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in Western Capada, and is largely developed on
the Oneida and North Cayuga town-line, north of
the Talbot road. Its beds are massive, ranging in
thickness from one to three feet, and when fine
grained, it is well adapted for building purposes.
A quarry has been opened in it, on the land of Mr.
William DeCev, from whom this specimen of build-
ing stone was obtained.— Oriskany formation, De-
vonian.
Labradorite.

Asercromnie.—The opalescent variety of labra-
dorite oceurs in cleavable masses in a fine grained
base of the same mineral character, which forms
mountain masses. Where these are thickly dis-
seminated in the paste, the stone becomes a beau-
tiful decorative material, applicable to architectural
embellishment, and to articles of furniture. Its
hardness is about that of ordinary feldspar, and it
wounld, in consequence, be more expensive to cut
and polish than serpentine or marble, but it is not
so readily scratched or broken, and would there-
fore he muach more lasting. Professor Emmons
states that a block of the stone submitted to the
action of a common saw, such as is used in sawing
marble, moved by the waste power of a common
water-mill, was cut to the depth of two inches in
a day. This is understood to be one-ifth the
amount that would be eut in a block of good marble
in the same time, by the same means. It would
thus appear that though the operation is slower in
the case of labradorite, there is no greater amount
of mechanical contrivance required than for mar-
ble, and that slabs could be prepared for chimney
pieces, for pier tables, and other articles of furni-
ture, at a cost beyond that of marble, not greater
than is proportivnate to the superior beauty and
durability of the material.—Laurentian

Gneisse

St. Cuaries Reservoir, Jeune Lorette.—This
stone has been used for building the dam and res-
ervoir of the Quebec water-works, on the St. Charles
river. The gneiss, which is obtained a short dis-
tance above the rescrvoir, is hornblendie, being
composed of translucent, colorless quartz, white
orthoclase, (the feldspar predominating over the
quartz,) and black hornblende, all ronning in
irregalar parnllel planes, showing the gneissoid
structure very distinctly, and having at a little dis-
tance, o general grey color. The rock may be split
in alnost any direction by means of wedges, but
mos} easily in that of the gneissoid layers, particu-
larly when these are even. The layers are ocea-
sionally affected by undulations and contortions,
but these dognot materially affect its dividiog by
means of wedges. The rock splits and dresses
with most difficulty at right angles to the goeissoid
layers, but is capable of receiving fine smooth
faces, with sharp edges and corners. Masses of
almost any size can be blasted out from the rock,
and large blocks have been dressed and applied to
the musonary work of the reservoir, which will no
doubt prove a structure of the most lasting charac-
ter.— Lawrentian,

Guexvitie.—The porphyroid orthoclase gneiss,
which this specimen represents, forms great moun-
tain ranges among the Laurentian rocks, rising
1nto the highest peaks of tho orthoclase region, and
generally constituting the main body of rock,

which separates the great limestone bands from
one another. These masses of gneiss appear some-
times to attain several thousand feet in thickness,
but are divided at unequal intervals, by thinner
aud less feldspathic bands, in which the stratifica-
tion is more distinct.—Laurentian.

Sycnites

GRENVILLE.

Barrow Isnanp, River St. Lawrence, opposite
GananNoque.—The intrusive masses of the Luauren-
tian series consists chiefly of syenite and dolerite.
These rocks occur in many parts of the country,
but their relative ages have been ascertained
principally by the investigation in the counties of
Ottawa and Argentenil. What appear to be the
oldest intrusive rocks are dykes of a rather fine
grained dark greenish-grey greenstone or dolerite,
varying in thickness from a few feet to o hundred
yards. Their general bearing appears to be E. and
W. These greenstone dykes are interrupted by an
intrusive syenite, 2 mass of which occupies an ares
of about thirty-six square miles in the townships
of Grenville, Chatham, and Wentworth. The
specimens 1, 2, are derived from it, and 3 is from
an area of a similar character, occurring between
Kingston and Gananoque. In Grenville, the syen-
ite is penetrated by dykes of what has been called
felsite-porpbyry, hornstone-porphyry, or ortho-
pbyre, having for its base an intimate mixture of
orthoclase and quartz, colored by oxyd of iron, and
varying in color from green to verious shades of
black. ‘Throughout the paste, which is homogene-
ous and conchoidal in its fracture, are disseminated
well defined crystals of a rose-red or flesh-red feld-
spar, apparently orthoclase, and, although less
frequently, small grains of nearly colorless quartz.
All of these intrusive masses are cut by another
set of dolerite dykes, which probably belong to the
Silurian, or perhaps to the Devonian period.—
Laurentian.

Granite,

St.Joserm BEauck.—This band of granite, which
has a considerable proportion of quartz, has been
uged in the seigniory of St. Joseph for millstones,
and would yield a strong and durable building
stone, is about fifty or sixty feet thick. It rums
with the stratification, near to a band of serpen-
tine, and is supposed to be an altered sandstone,
and not an intrasive rock.— Quebee Group, Lower
Stlurian.

BarnsToN.—An intrusive granite of Devonian
age occurs in considerable abundance in the East-
ern Townships, avd forms many isolated hills, the
whole of them of small size, with the exception
of Great Megantic Mountain, which oceupies an
area of abous twelve square miles. The rock splits
well with plug and feather, and can be obtained in
blocks of almost any required size. It forms a
handsome building stone, and has been used for
bridges on the St. Lawrence and Atlantic Railway.
It is composed of white quartz and white orthoclase
feldspar, with black mica. An area of this rock
occurs in Stanstead, covering six square miles, and
there is another in Barnston, from which the spec-
imen now exhibited was obtained. Granite of the
snme charneter, nnd probably of the same age, i8
widely distributed in the State of Maine, and is
traceable to Now Brunswick, where it is overlaid
by the Carboniferous rocks.—Devonian.
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Bourd of Bets and Flannfactures for Wpper Condar,

BOOKS ADDED TO THE FREE LIBRARY OF REFERENCE DURING THE MONTH.

CLASS VI.
The Art of Illg{ninating a8 practised in Europe frowm the Earliest Times. INustrated by Bor-
ders, Initin! Letters and Alpbabets. Selected and Chromolithographed by W. R. Tymms,

with an Essay and instructions by 3. Digby Wyatt. 4to. 1860,

CLASS IX.
The Steam Engine, in its various applications to Mines, Mills, Steam Navigation, Railways,
and Agriculture. 4to. 1861 ........... oo sease ¢ ereesssns sueser svnsset sovase ssssesse sessen serseonse JORTL BoUrnes
CLASS XX.

Axt Journal, with International Exbibition Catalogne of Art Manufactures, monthly ............ London.
American Gas Light Journal, semi-monthly...cu ceeee ereeeseennsronnes sesens eoevasen oot New York.
Engineer, Weekly iocceirienmmunieinreiriine sornr coesonuonen sovrns sovonsae . London.
Mining Journal, WeeklY ..c....cccecene cueneverer sroronsone “
Practical Mechanics’ Journal, monthly.....eceeeuen.. vevetsrores seasaesseses srse ¢
The Technologist, monthly ...... ¢

.

BRITISH PUBLICATIONS FOR APRIL.

Adawms (H. 6.) Cyclopedia of Female Biogrephy, feap. 8v0. red. to....ccoereereresenesn. £0 8 0 Groombridge.
Poetical Quotations, feap. 870. red t0 ceeeviverrrserescnnee 0 8 0 Groombridge.
Sacred Poetical Quotntions, feap. 8vo. red. to ........... . 0 &6 0 Groombridge.
Albert’s (Prince) Golden Precepts ; or the Opinions aud Maxims of hislate R.H.,16mo. 0 2 6 Low.
Archer (Thos. Crozen) Vegetable Products of the World in Common Use, ill. roy. 16mo 0 2 6 Routledge.
Arnott (Neil) Survey of Human Progress towards Wigher Civilization, 2e. withad.8v0 0 6 6 Lorgmen.
Artist and Craftsman, cheap ed. cr. 8vo ............. ¢ ronrennerne rer evennaee sessen sesess ur veseees 0 6 O Macnillan.
Auckland (William, Lord) Journal and Correspondence, vols. 3 and 4, 8vo........cecere 1 10 O Bentley.
Bacon (Lord) Letters and Life, including his Occasional Works, by J.Spedding, 2v.8vo 1 4 0 Longman.
Bacon’s Essays and Locke’s Conduct of the Understanding, 18mo........ . 0 1 4 Chambers.
Beardmore (N.) Manual of Hydrology, containing Hydraulics and other 2 2 0 Waterlow.
Beeton’s Bonk of Birds, showing how to Rear and Manage them, cr. 8vo. ... 0 3 6 Beeton.
Beveridge (Heary) Compreheusive History of India, ill., vol. 8, roy. 8vo.cceceeveesvieena 1 1 O Blackie.
Blair (Mrs. Fergusson) Henwife, her own Experience, illust, new ed., fp. 8vo. plain

4s. 6d., coloured.. .......... coee srennoes orarareee sosine cevvane o reens ceerennere sone ceoes sroes .0 7 6 Hamilton.
Book of Dates (The); or, Treasury of Universal Reference, new ed., cr. 8vo........... 0 7 6 Qrifin.
Dradshaw’s Railways, &c., Through Route and Overlaad Guide to India, Turkey,

Persin, &c., new ed. 8q....cvees sorrvene v eevere seresnen veree seevesisssese teeerees seren .0 5 0 Adams.

British Empire (The), Historical, Biographical, and Geographical, 3rd ed., er. 8vo... 0 7 6 Grifin.
Brooke (R.) General Gazeteer in Miniature, rev. by A. G. Finlay, new ed., fp. 8vo... 0 6 0 Tuyyg.
Bryce (Jus.) Universal Gazotteer, 3vd ed., thoroughly revised, 8vo venreneee 0 8 6 Griffin.
Canton (R.) Art of Illuminating Made Easy, obl... ccovvveecovesn s sorsre cvrers sensvvneennns 0 1 6 Canton,
Clever Boys of Our Time, and How they became Famous Men, fcap. 8vo. red to...... 0 5 0 Darton.
Dod (R. P.) Peerage, Baronetage and Knightage of Great Britain & Ireland for 1862,

BI. CF. BVO evenveirerres corevsnes vorves sesrrosesssn sessoress savsnssrnsnsoss sasssn sunsecssn sonens O 10 6 Whittaker,
llustrated Catalogne of Stnined Glass Windows, 410 .cecvsrs cocsreres sersrrssevevessarananens 0 2 6 Heaton § Co,
Johnson {Geo..W.) Science and Practice of Gardening, illus., fcap. 8¥0.cececserereee ooe 0 8 0 J. of Hort. O.
Jukes (J. Beate) Student’s Manual of Geology, new ed., partially recast, itlus., cr. 8vo. 0 12 6 Black.
Lawson (Wm.) Geography of the British Empire, feap. 8vo....... o eos sessarnn sevees 0 38 0 Hamilton.
Lewin (Thos.) Invasion of Britain by Julius Cmsar, 2nd ed., 8vo... . 010 0 Longman.
London Labour and the London Poor, extra vol. Those that Will not Work, 2 ed. 8vo 0 10 6 Grifiin.
Marshall (Frederick) Population and Trade in France in 1861-62, post 8v0 «...e.oceo. 0 8 0 Chapman & H.
Mayhew (Heury) and Binny (John) Criminal Prisons of London and Scenes of Prison

Life, BVO vuoimrceve vese cvnusives seeesssns suvere sossesans svssns sianes sosnns sesenes oren sanres eoes 0 10 6 Griffin.

Mill (John Stuart) System of Logic, Ratiocination and Inductive, 2 vols. 5th ed. 8vo 1 5 O Parker § Son.
Miller (Hugh) Essays, Historical and Biographical, Political and Social, cr. 8v0 ... .. 0 7 6 Hamilton.
Miller (Thomas) Catechism of the Marine Stcam Eugine, feap. vo. red. t0. cooveevuvee 0 2 0 Spon.
Mureell (Rev. Art.) Lectures to Working Men, 5th ser., v. 2, cr. 8vo., sd. 10d........ . 0 1 4 Simpkin.

. G6th ser., eomp. in 1 vol., cr. 8vo...... 0 2 3 Simplkin.
Oliphant (L.) Nar. of Barl of Elgin’s Mission to China and Japan, 2 v. 8vo. red. to... 1 1 0 Blackwoods,
Rauken (Major) Cannda and the Crimea, Sketches of o Soldier’s Life, post 8vo........ 0 7 6 Longman.
Read (W, T.) Pop. and Math. Astronomy, with Formuls of Plane Trigonomy, &c.,

or. 8vo...... bes tesseses ebevest aeenes sesoes seuns esase bevebanse bebeee wosses oo rsererninere sesen 0 6 O Longman.
Rhind (4. H.) Thebes, its Tombs and their Tenants, ancient and present, sup.-r. 8vo 0 18 0 Longman,
Swainson (Willilam) New Zealand and the War, pogt 8v0...u...vureeiveerssrvrerscortonsneene 0 6 0 Swmith § Elder.
Tarbuck (Ed. L.) New THustrated London Guide for 1862, with Mnp, post 8vo.. ...... 0 1 6 Hagger.
Thom's British Direetory and Official Handbook of the United Kingdom, 1862, r. 8vo (()) 1% ?) grofmbrédgc.

2 ockwood,

Webb (E. B.) on Iron Breakwaters and Piers, 4t0.......... veesens eveeess saveee arre o o anens
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AMERICAN PUBLICATIONS FOR MAY.

U

Annual of Scientific Discovery ; or Year Book of Factsin Science and Art, for 1862,12mo $1 g5

Browning (Eliz. Barrett) last Poems, with o Memorial w.oeeeees o seesranaivinaesaensonsee weees 076

Harvis (I W., M.D ) A Treatise on Insects injurious to Vegetation, 8Y0.iuiciererns senenn (15 gg
0

Irving (Washington) Life and Letters of, vol. 1, 12mo

Life of Arthur Vandelenr, Major Royal Artillery, by the author of ¢ Memorials o

Captain ledley Viears,” &ec., 12Zmo.........

Lighthill (E. B., M.D.) Popular Treatize on Deafpess, with illustmt‘l)ons, 12mo...
Mill (Jolm Stuart) Considerations on Representative Government, 12mo....ceuveens
Taylor (Bayard) Adventaves in the Path of Empire, 1Zm0..cocesiviiissiiren conerevncicsonnnn
Taylor (Isanc) The Spirit of Hebrew Poetry, with Sketch of the

and Catalogue of his Writings, 12mo.........

Wedgewoad — A Dictionary of English Etymology, vol. 1, 8V0.ceeieninnenn
Woolsey (T. D.) The Study of International Law, 12m0..cce e vriansvosvanses onantanstirane

........................................ .

Gould § Linc'n
James Miller,

Crosby & Nich.
G. L. Putnam.

75 R. Carter & B.
0 60 Carleton.

...... Ilarper & Bros,
1 50 @. L. Putnam,

1 00 Wm. Gowans,
3 00 Sheldon & Co.
1 50 J.Monroe & Co,

ey

Life of the Author,

Fatont Falos wd Inbentrons,

YECENT CANADIAN INVENTIONS.

Tisuers JIlorrow Buicks.—The Specifications
furnished are too lengthy for insertion in our
columns, but, with the drawings and modecls of the
bricks, may be scen in the rooms of the Board.

What the inventor claims is, that of hollow bricks
of such sizes and form as practically adapt them to
cconomy in the manufacture, and to the building
of walls on a new and improved method.

The advantages and superiority claimed for this
invention may be thus summarily stated.

. Economy of Space.

. Economy of Cost.

. Tinproved Sanitary Conditions.

. Security from vermin and diminished liability
to loss by fire,

Lirst—1IFconomy of Space. A wall may bLe built
of cight inches in thickness, more or less, contain-
ing continuous air spaces, subserving the purposes
of ventilation and preventing the transmission of
moisture, heat, and sound, equally well with, if not
better, than a solid one of greater thickness ; thus
admitting of larger apartments on a given space of
ground.

Second—Iconomy of Cost, As compared with
ordinary bricks, their manufacture requires a less
quantity of raw material, a smaller expenditure in
its preparation, less time in drying, less fuel in
burning, and less weight in transportation, so that
larger loads may be moved for o given sum. In
building, these bricks occupy twice the space taken
up by ordinary ones in the wall, and their bearing
on those beneath being much less than that of or-
dinary bricks, less than half the usual quantity
of mortar will suffice for laying them—no mean
saving in localilies where lime or sand are scarce
and dear; less expense in interior finishing, ob-
viating the nceessity for furring and lathing, and
cconomy gencerally, inasmuch as by the use of these
hollow bricks, Luilding works may be carried on
at all seasons of the year.

—_

[ 22 &1

'S

Third—Improved Sanitary Condition. By the
use of these bricks, buildings may be constructed
with economy of cost and space, and at the same
time secure superior Sanitary Advantages in the way
of ventilation, with freedom from cold and moisture;
not heretofore attainable without increased expense.

Invented by Arthur Fisher, Montreal.

MoopiE’s Rorary InteErest Inpicartor. — This
Invention consists of a hollow case of tin, brass or
copper, or other suitable metal, with an opening
along the length of the face, on the side or edge of
which opening, a graduated column with figures is
placed. Within the case are placed two rollers of
wood or motal, which rollers are worked by means
of a toothed wheel geared into two pinions, which
pinions are attached to the end of the rollers. To
the rollers is attached a strip of paper, linen, or
other suitable material, on which is written or
printed the figures requisite for ascertaining by
ingpection the cxact amount of Interest from one
day to any number of years, and at the several
rates of Interest in use in this Province—or with
tables shewing the quantities of timber, carth-
works, time tables, and for the general purposes of
a Ready Reckoner.

‘What the inventor claims is the application of
hollow case furnished with rollers, which rollers
aro worked by means of a toothed wheel and
pinions, and on which is placed paper, cloth, or
other suitable material marked with the necessary
figures for indicating the amounts of Interest at
various rates, and for other purposes above enu-
merated. Invented by J. W. Dunbar Moodie,
Belleville.

ABRIDGED SPECIFICATIONS OF ENGLISIK
PATENTS.

2474, J. Stewarr.  Improvements in the treal-
mend of oils retained by distillation of bones and
other animal matters for the purpose of obtaining
matters which may be used as pigments and dye
stuffs. Dated Oct. 4, 1861.

This process is to trcat common bone oil with
hydrochloric acid, or a solution of sulphuric acid;
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then to separate the dirty acid, and treat it with
alkalis, when a substance is deposited which forms
abrown pigment. The oil is then placed in a retort,
with certain proportions of oxide of iron, and car-
bonate of potash, and the whole is distilled over

until perfectly dry, the product being refined bone -

oil, and the residuum left ferrocyanide of potash,
and may be used as such or converted into Prussian
blue.

2490. W. RowaN. Improvements in cylinders
or drums and beaters for machines for scutching
amlsp{'eparing Jaz and other fibres. Dated Oct.
5, 1861.

Hitherto the cylinders or drums employed in the
scutching and preparing of .lax and other fibres
have been rigid, and consequently, the combs, beat-
ers, pins, or teeth fixed thereto or thereon, have
been rigid also, and have therefore, acted more or
less injuriously on the fibres, Now by this present
invention this defect is remedied, and the invention
consists in forming the cylinders ot drums in seg-
ments, and in making one end of each segment fast
to the frames, while play is allowed to the other

end limited by stop pins or otherwise; thefree ends

of the segments or those to which play is allowed,
carry the combs and beaters or other tools or appa-
ratuses intended to act on the fibres. The rapid
rotary motion imparted to the drum causes the
combs, beaters, or other apparatuses to be thrown
by centrifugal force with a spring-like action into
and amongst thefibres. (SeeJournal for February.)

24{)7. W. Squire.  Improved machinery for
planing and shaping wood. Dated Oct. ,5 1861.

Here the patentec planes the opposite faces of
planks, &c., simultaneously, and thereby ensures
perfect parallelism, by the use of a combination of
machinery, wherein a pair of cutters, rotating in
vertical planes, and capable of receiving a nice ad-
Justment, operates simultancously upon opposite
sides of the work, which work is fixed in and car-
ried forward by atravelling carriage. This carriage
1s 5o constructed as to hold securely either a single
plank or block, and present the vertical sides to the
cutters, or a pile of planks may be so packed thercin
as to present their edges to the cutters. By aslight
modification, the machinery may be made to plane
inclined faces, or by a change of cutters the machine
may be adapted to cut mouldings. '

2534. B. Browne. A new improved spring. (A
communication.) Dated Oct. 10, 1861.

This consists of combination of steel blades or
strips of tempered steel, bent in different curves or
dircctions, the said blades being connected together
at their extremities, so as to act one upon the other,
S0 th:_\t when in use the end portions of the blades
pressing upon each other stiffens the springs, and
thus adapts them to the load or pressure they are
required to bear or carry.

2562. F. B. HouenroN. Jmprovements in appa-
ratus employed in reducing straw and other vege-
lal)le‘.mbstances in the manufucture of pulp for
making paper, Dated Oct. 14, 1861.

Here the patentee employs a boiler of a cylindrical
form with hemispherical ends, and within this boiler
a shalt or axis works, passing through a stuffing

box at one or both ends. On this shaft are fixed
several bent or curved blades, the edges of which
are bent up so as to form scoops; these blades are
fixed at intervals all round the shaft, and they are
of a length to come within a few inches of the inner
surface of the boiler. To this shaftrotatory motion
is communicated, by which the materials under
operation are continously moved and raised out of
the alkaline solution in the lower part of the boiler,
which is about one-third filled with that fluid. The
boiler is heated from the interior by water circulated
in closed pipes or tubes, on Perkins' principle:
When the boiler and the materials therein are to be
cooled, water is pumped into the boiler.

2574. T. ForsTER. Improvements in re-working
waste vuleanized india-rubber. Dated Oct. 16, 1861,

Here the vulcanized india-rubber is suitably re-
duced by crushing rollers, or otherwise, and is then
mixed with gutta-percha and sulphur. Pigments
may be added to the mixture of vulcanized india-
rubber, gutta-percha, and sulphur, if desired.

RESULT OF THE PRESENT CONDITION OF
OUR PATENT LAWS.

- Board of Avts and Manufactures jor U. C.,
Toronro, May 13, 1862.

Srr,—I have frequent applications made to me,
ag to whether Canadians can now obtain Patents
in the United States, and on what terms. My im-
pression has been that they canuot, since the pass-
sing of the Act of May, 1861; will you be kind
enough to inform me if I am correct; or, whether
Canadians can still obtain Patents in the United
States by paying the sum, formerly paid, of five
huondred dollars.

I am, Sir, your obedient servant,
W. Epwarps, Seerelary.
The Hon. the Commissioner of Patents,
U. 8.
U. 8. Patent Office,
WasminaroN, May 20¢h, 1862,

Sir,—In reply to your communication of the
13th instant, I have the honor to inform you, that
as Canada discriminates in her patent laws against
citizens of the United States, Canadian subjects
are not entitled to the beaefits of the tenth section
of the Act of March 2nd, 1861, herewith enclosed.*
Canadians can obtain patents only on payment of
the fee required under the old law of all British
suhjects, viz., $500 on each application.

I am, Sir, respectfully your obedient servant,

D. P. HorrowEey, Commissioner.
W. EpwaRDs,
Sceretary of Board of Arts and Manufactures,
Toronto, Canada,

# Seo “ I'roceedings of the Sub-Committes,” page 133,
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Lelesten Frticles,

LECTURES OF SPECTRUM ANALYSIS.

BY DR. M. E. ROSCOE, AT THE ROYAL IKSTITUTION OF
GREAT BRITAIN.

In our lecture last Saturday afternoon we inves-
tigated the properties of white solar light. We
saw that the sunlight which produces upon our eye
the impression of whiteness is, in reality, composed
of an infinite number of different coloured lights;
and we obtained, when we passed this white solar
light through a triavgular piece of glass, that
which we called the solar spectrum—a broad band
of variously coloured rays differing from one another
in their refrangibility. But we noticed that this
solar spectrum is not continuous,—that it is inter-
sected by dark lines which run through the whole
length of the spectrum, and which occur always
in sunlight. We noticed that these bands occur
not only in direct sunlight, but also in reflected
sunlight—in the light of the planets, and that these
same bands do not occur in starlight, Hence
Fraunhofer, as early as the year 1814, stated that
these lines observed in the spectra of the sun and
planet-light must in some way have their origin in
the sun. We then proceeded to notice the proper-
ties of the light given off by artificially heated
bodies. We saw that, with the exception of phos-
phorescence, light is given off only when a body
becomes heated ; and we divided artificial light as
given off from heated substances into two great
classes,—namely, that kind of light which is given
off when a solid or a liquid is heated, and that kind
of light which is given off when o gas is heated.
We saw that when'a solid or e liquid body becomes
luminous it gives off light of every kind between
certain limits—that its spectrum’ is continuous ;
whereas the light given off by a glowing gas is not
of every kind—that such light produces o broken
spectrum ; and thus we learnt that it was possible
to distinguish, by examining the light given off by
such glowing gases, between the kinds of gas which
were made 0 glow, but that we conld not in the
case of liquids or solids decide by the examination
of the light what substance was heated ; and thus
we arrived at a knowledge of the possibility of
founding the science of spectrum analysis, a science
which will teach us what the chemieal nature of a
substance is by simply looking at the kind of light
given off by its glowing vapour.

I propose in this lecture to notice—for I cannot
do more than notice—some of the applications of
the principles which.we laid down in the last lec-
ture, to the analysis of terrestrial matter ; for we
find that we obtain, by the application of these
principles to the examination of the matter which
composes our globe, n knowledge which is as per-
foctly un.looked for and novel a3 it is interesting—
mformqt.l'on coocerping the properties and chemical
compusition of the matter constituting the globe
which we inhabit, ©
. We must remember that what we require to do
in order to obtain such a knowledge of the consti-
tation of terrestrial matter, is to obtain this terres-
- trial matter in the condition of a glowing gas.

hOW, we may divide, for the sake of illustration,
the matter composing the globe into three classes,

—that matter which is made gaseous and which
becomes luminous near the temperature of the
conl-gas flame: that matter, in the second place,
which is volatile at & much lower temperature than
that ; and thirdly, that matter which is volatilised,
and becomes luminous at a much higher tempera-
ture than that of the gas flame.

Thus, for instance, if I place a piece of clean
platinpum wire in this gas flame for a few moments
we shall observe that it does not impart any colour
to the colourless flame. For a moment it does im-
part a colour, for a reason which I shall have to
explain. The platinum itself does not give any
colour to the gas flame because it is not volatile at
the temperatare of the flame, and we do not get
any platinum gas. Bat if I place another sub-
stance in the flame; for instance, a piece of com-
mon salt, we shall see that this flame is coloured
of a peculiar tint, owing to the fact that the sodium
is here volatilised, and that it becomes luminous,
and gives off its peculiar and characteristic kind
of light, namely, yellow. Now, by beating the
platioum to a much higher temperatare, we can
got the peculiar light which it gives off. Thus, for
instance, I have here a platinum pole, and by
passing an intense electric spark through this, I
obtain the platinum, as we shall see in a subsequent
part of the lecture, in a state of luminous vapour,
and then we find that the platinum also gives ont
the light which is peculiar and characteristic for
platinum alone, and which no other body gives off.

That peculiar chemical substances produce in
the flame peculiar colours has long been known,
and this fact is used by the chemist as n means of
detecting such substances. Thus, for instance, I
will here show you a number of such differently
coloured flames ; here we can produce the lumin-
ous vapour of a number of these substances. I
can here produce tbe characteristic yellow flame of
sodium. If I bring the salts of potash into this
flame I can produce the peculiar colour given by
all those salts—a peculiar purple colour. Here I
have the peculiar colour which is produced by a
very interesting body with which we shall have to
do in a subsequent part of the lecture-—one of the
new alkaline metals discovered by Bunsen, rubidi-
wm; and this is the flame coloured by the other
new alkaline metal, cesium, also discovered by
Bunsen. Here we have lithium, which produces
this magpificent red colour. Here we have the
green prodaced by barium. All the salts of barium
tint the flame of this beautiful green colour. Here
we have the red produced by strontium. Here we
have the orange produced by calcium, and here I
will produce a pecaliar blue flame by a substance
which differs entirely from these in properties—the
non metallic element selenium, If I bring seleni-
um into the flame, we shall see that this body
imparts to the flame a very peculiar and beautifol
blue colour. It is extremely volatile, and only lasts
for a few seconds. Further on we have the pecu-
liar blue colours communicated to the flame by
copper and by boracie aeid.

I can ehow you the same thing in various ways.
Heve, for instance, I ean produce a much larger
flame, and show you the colour of the same salts.
| A large gas flame was produced from a perforated
jet of sbout three inches in diameter, and urged
by a strong current of air, Pumice-stone dipped
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in solutious of the chloride of sodium, potassium,
barium, strontium; calcium, and lithium, were
then held in tlie flame, the colours imparted
by those substances being thereby again made
evident.]

I will show you one more illustration of this with
these papers. These are papers—gun-papers in
fact, which have been soaked in nitrie acid, and
which have then been steeped in solations of these
various salts. Ilere you see we shall have rather
a quick combustion, but by reflection on the white
screen the colour will be shown very well. [The
lecturer then burnt gun-paper which had been dip-
ped in solutions of the chlorates of the following
substances: sodium, potassium, barium and stron-
tiam.]

As I have said, it has been long known—that
these various substances produce ocertain colours
when brought into the flame. But if we now
examine more closely what goes on when we have
these varionsly-coloured flames burning before us,
aod what exact kind of light is given off; that is
to say, if we examine the spectra of these differently
coloured flames, we find that we obtain very much
more information concerning the matter than we
do in this simple way by looking at the flames
themselves. We look through a prism, or we em-
ploy Kirchhoff and Bunsen’s more perfect arrange-
ment, which you see here in the actual instrument
before you, or here in the drawing; and we place
a bead of the salt, the colour of whose light we
wish to examine, in the flames here in front of this
glit, as indicated in the drawing. I here bring a
bead of chloride of barium, into one of these flames
placed at one side of the slit. The green light thus
produced falls upon the small prism placed over
the upper half of the slit, and it is thereby refracted
50 as to pass into the tube and through the large
prism. Into the other flame, placed directly in
front of the slit, I bring a bead of chloride of
strontium, and the red light which this produces
passes directly through the lower half of this slit
on to the prism. In this way we obtain two spec-
tra, one in the upper half of the field of the teles-
cope, the other in the lower half; and we are thus
enabled to compare very beautifully indeed the
spectra which we wish to examine. Suppose, for
Instance, that we want to know whother a substance
veally is barium : all we have to do is to place the
substance which we know o be barium in the one
flame, and to place the substance which we suppose
to be barium in the other; if on looking through
the telescope we find that these two sets of lines
actually coincide—that the lines of the substances
which we know to be barium coincide exactly with
the lines of the substance which we suppose to be
bariam,—we then arrive at a very distinct know-
ledge that the substance is really what we suppose
14 to be. If we examine with such an instrument
a3 this, which is the latest form of Bunsen and
Kirchhoff’s apparatus, such a flame as any of those
we see burning before us, wae observe what is rep-
resented very faithfully indeed by these painted
dingrams.  if we look at the yellow sodium flame
Wwo notice that the sodiam spectrum consists of one
single bright yellow line, which, when we examine
it more carefully with a larger number of prisms,
we find is split up into two lines. Now, all the
sudium compounds yield this peculinr spectrum ;

and nothing we know of, besides sodium and its
compounds, will yield it. Potassium, which pro-
duced the purple flame we saw here, gives us a
gpectrum consisting of a portion of a continuous
spectrum, with & bright line in the red and another
in the violet. One of these lines is known as line
alpha of potassium, and the other as the bele of
potassium. These lines are not seen in any other
substance, aud they are seen in every potassium
compound from which we can obtain this luminous
vapour. Proceeding onwards, we find that we seo
the spectrum of lithium, consisting of one bright
red and one orange line not so bright; and these
three lower paintings—strontium, caleivm, and
barium—represent the spectra of those three alka-
line earths. What we notice when we look a
these flames through the telescope is exactly what
is represented on that diagram.

Now, we may ask ourselves, ¢ This is all very
well but what improvement is this method of ana-
lysis upon our ordinary chemical methods ? What
benefit is it to us that barium gives us these pecu-
liar bands, that strontium yields certain differcat
bands, that calcium produces others again? We
know that the reactions of calecium, barinm, and
strontium are very diffierent, and we can easily
detect these substances by the ordinary chemical
methods.”” The answer io this is, that this method
is far more delicate than anything which has been
hitherto used ; that by means of this reaction we
can detect such minute quantitics that the delicacy
of the method is almost past belief. T am sorry to
say that I forgot to make an esperiment with sodi-
um to show you the delicacy of this process,
because I am afraid that we have now so filled the
room with that substance that we cannot get the
reaction so delicately as Ishould like. Iam afraid
the flames will all burn now with the sodium reac-
tion. I want to show you that dust contains sodi-
um,—that we cannot take up a substance which
does not contain sodium ; and if I heat this plati-
num wire, we shall see that it contains sodium.
The flame becomes distinetly yellow ; and if I pass
it between my fingers, you-will see that my fingers
contain sodium, and this you will see by the yellow
colour imparted to the flame. I do not know now
whether the dust from my coat will show the
presence of sodium ; it certainly would if the flame
were not tinged by the sodium which is already in
the atmosphere. I will try my coat. [The skirt
of the lecturer’s coat was dusted near the flame,
and the presence of sodium in the coat-dust was
rendered evident.] This is not because it is the
coat of a chemist; the dust from a book will show
us the presence of sodium. You see that there is
sodium in the dust of this book; in fact, every
substance contains sodium, and therefore we can
understand how Bunsen could recognise the 180
millionth part of a grain of sodium, for this was
the small quantity that Bupbsen and Kirchhoff
found could be easily detected. But not only can
we detect such minute traces of substances, but
we thus gain important information respecting the
distribution of bodies. In illustration of this, X
may mention that lithinm—the body which gave
us that magnificent red flame, and some of which
wo have here—was only kaown to exist in a very
few rninerals; but Bunsen, on ezamining the
spectra of various substances, saw that this red
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line, indicative of the presence Qf lithium, exists
almost everywhere. Ile found it in the ashes of
plants ; and an experiment, which he is fond of
showing, as illustrating the wide diffusion of lithi-
um, is that of holding the end of the ash of a cigar
in o colourless gas flame, and showing his friends
the occurrence of the red lithium line, when the
flame is observed by means of this instrument.
We thus see that lithium is contained in the ashes
of tobaeco, in the ashes of many other land plants,
in the oldest formations, in granite, and in the
blood of animals. Instead of being, as was form-
erly supposed, a most sparingly-diffused substance,
it is one which occurs almost everywhere; but
owing to the small quantity of the substance pre-
sent, it had been overlooked by our rougher and
less exact methods of research. The crowning
point of this investigation is, however, that of the
discovery of two new alkaline metals by Bunsen.

Bunsen, on examining the alkalies contained in
the waters of Diwrkheim, in Rhenish Bavaria (be
had previously separated, by chemical means, all
the other bodies from the water, and the substances
which wore left could only be alkaline substances),
saw, on looking at the spectra produced by these,
some lines which he had never seen in the spectra
of any alkalies before; and he said, * There is a
new alkaline metal contained here; this appearance
must bo produced by some new elementary body;”
for no other substance which he koew of, or which
he had examined, had ever given these lines before.
Now, in a very interesting paper on these two new
metals, which he calls rubidium and ceesium,—for
reasons I shall explain to you presently,—Bunsen
says that from 30 grammes of the mother liquor
he obtained ooly 12 milligrammes of the impure
anlts of these two new alkaline metals. That was
all he had to begin with, about the one-hundredth
part of a grain; but still, so sure was he of this
method, and so certain was he that his spectrum
never failed him, that he set to work at once and
ovaporated down 50 tons of this water to get some
move of this substance. 44 tons yielded him only
105 grammes of the chloride of rubidium, and 707
grammes of the chloride of caesium ; so that out
of 44 tons of water he got only about 200 grains
of the mized chlorides of these two new metals.
Here I have a small specimen of the salts of coosi-
um, kindly sent to me by my friend Prof. Bunsen,
I have, however, more of the rubidium salts, which
now can be obtained in larger quantities from the
mineral lepidolite which I have mentioned. Bun-
sen, then, by the inspection of the spectra of these
new alkaline metals determined their presence,
and afterwards, having seen these lines, set to

K}ork to separate out the metals which caused
em,

I will, with your permission, first show you the

spectra of potassium and sodium, and afterwards
the spectrn of the new alkaline metals, Mr. Ladd

will be kind enough to show us with the electric

light these spestra; but you must not suppose,
ladies and gentlemen, that what we et on the
sereen iy exactly what we observe when we look
throngh Bunsen’s apparatus, which is adapted
specially for analysis ; but the results ave extreme-
1y beautiful and interesting, and, I think, we shall
see the distinguishing difference between the salts
of rubidium and potassium. I will draw your

attention, first of all, to the paintings representing
the spectra which we are about to see. Rubidium
and ceesium both possess spectra analogous to the
spectrum of potassium. The diﬂ:erence in the
spectra is but small. The potassium, as I have
told you, gives a partially continuous spectrum ;
rubidiom also gives a partially continuous spec-
trum ; and the ceesinm likewise gives a partiall
continuous spectrum ; hut at either end of all three
gpectra we find red lines in the least refrangible
part, and violet lines in the moss refrangible part;
the two red rubidinm lines are less refrangible
than the potassium line, and these red lines {point-
ing to the diagram] do not exist in the coesium
spectrum. Bunsen has chosen two names for these
two metals—cacsium from ceestus, a greyish colour,
and rubidinm from rubidus, red, owing to lines of
these colours being characteristic of the presence
of these two metals.

Here we shall get the sodium spectrum; bub I
warn you that you will see other lines besides those
given by sodium. The bright orange line is due to
sodium. The sodium spectrum produces this bright
orange line, which is alone seen here when we
look at it through the more delicate instrument,
and uvse a finer beam of light and a finer slit. We
then see that the sodium spectrum consists solely
of two bright yellow lines, which are separated by
a very, very slight interval, and each of which is
as fine as the finest spider’s web.” 'We cannot, un-
fortunately, eshibit the sodium lines in that way.
‘here you see the splendid spectrum in which the
orange band of sodium is very markedly visible.
The other lines are not those which we bhave to
attend to at present. It is impossible here, owing
to the fact that our carbon points are impuve, and
contain certain metals mixed with the carbon, to
get the pure spectra of the metals; and with this
smaller apparatus, unfortunately, we cannot get
light enought to throw the spectra on to the
screen.

We now have the potassium spectram, we still

. see the.yellow band of sodiam, because, as I have

told you, sodium exists everywhere, and it is almost
impossible tu get the potassium pure; but we shall
likewise see two other lines. There is the bright
red band at one extreme end of the spectrum, and
a violet one at the other end. These two are due
to potassium. You notice also that the spectrum
is continuous in the centre.

Now, we will take a mixture of potassium and
sodium ; such a2 mizture I have here. The mix-
ture contains one part of sedium and twenty parts
of potassium, yet the yellow cvlour of the sodium
will cover entirely the purple colour of the potas-
sium ; and when we look at the flame with the
naked eye we shallsee nothing but the yellow flame,
which might be produced by pure sodium. [A
portion of the miztare was held in the gas flame, to
which a bright yellow tint was communicated.]
You see this flame is as yellow as if it were pure
sodium, yet it consists of vne part only of sodivm
and twenty of potassium. But if we bring this
mixture into the apparatus, and if we look at its
spectrum, we find that the light of the sodium is
kept to its own position. We have the bright
yellow line of the sodinm which does not interfere
with the lines of the potassium, and these come out
as distinetly as though no sodium were present at
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all. By allowing the bright sodium line tv appear
only where it ought, we see hoth the potassinm
lines coming out most beautifully.

Bunsen most eloquently describes, in his Memoir
on this subject, the spectra which he sees when he
places in the flame n mixture consisting of the
chlorides of potassium, sodium, lithium, barium,
strontium, and calcium, of each of which substances
there is present only the one-thousandth part of &

rain, e sees, first of all, the spectra of those
substances which are most volatile appearing ; the
salts of scdium, potassium, and lithium are first
seen ; their spectra first come ont, and these grad-
nally fade away, and the spectra of calcium,
strontium, and barium appear in all their vividness.
Now, unfortunately, I cannot show you this with
the beauty in which it is seen in the instrument
when we allow the rays to fall on the retina; but
yon can see something which is very magnificent
indeed. Themixture of all these chlorides together
we now place in the carbon cup, and on bringing
the upper carbon in contact with the mizture we
shall volatilise the compounds, and we shall obtain
the super-imposed spectra of all these substances,
Mr. Ladd has now placed all the mixed chlorides
in the cup, and on making contact we shall have
all the lines appearing. There you see whatsplen-
did bands we get now, and you will observe that
some of the bands will gradually disappear, the
light remaining constant ; and others will appear
with greater brilliancy, because the more volatile
of these salts are driven off, There you notice the
bright green bands of the barium. That splendid
blue line is produced by strontium. Iere we have
the sodium ; that is the green line of ealcium ; here
we have the bright and red line of lithium,

Now, how did Bunsen separate these new metals
from one another, and from the old alkaline metals?
I must give a moment to this point. In the first
place, unless wo could examine the spectra of
cwsium and rubidium, we probably should never
have discovered their existenceatall. There is no
doubs vow that one at leass of these newly-discover-
ed substances has been handled by chemists before,
but mistaken for potassinm, in a certain mineral
called lepidolite, which was known to contain
lithium, and has now been found to contain a large
quantity of rabidium. Rubidiam.-and casium are
$0 much like potassium in their chemical charncters
that, if it were not for this difference in the spectra
we should never have succeeded in separating one
from the other, or in detecting any difference be-
tween these substances when they were present
together,

I can show you that rubidium and potassium are
closely analagous. MHere we take a solution of
chloride of platinam. We know that it prodaces
with potassium componnds an insoluble precipitate,
and thus we distinguish these from the sodium
compounds with which no such precipitate is pro-
duced. We ghall at once get, a8 you will see, a
Quantity of this Lright yellow precipitate of the
double chlmide of platinum and potassiuin,

‘Ex:lctly the same thing we shall see will bappen
with rubidium, 1lere I have a solution of the
chlor.icle of rubidium I add a few drops of this
solution of ehloride of platinum, and immediately
we get a precipitute of the double chloride of plat-
laum and rubidium. e cannot in the outward

appearance see any difference between the precipi-
tate formed by the rubidium and that formed by
the potassium. This is one of the reactions by
which we distinguish potassium from sodium, but
you see we cannot in this way distinguish potas-
sium from robidiom. We can make a similar
experiment with tartaric acid. If we take some
chlorideof potassinmandsomechlorideof rubidium,
and add to each some tartaric acid, we shall obtain
with hoth a white precipitato of the .insoluble
bitartrate,

But we can distinguish these new metals from
potassium, and separate them by o difference of
property which is exhibited by these platinum salts.
We can distinguish them in thisway : IXere I have
a solution in water of the double chloride of potas-
sium and platinum. I will place some of this in
both of these glasses. You will notice that when
‘I add some of the chloride of potassinm to this (the
potassium bichloride of platinam) we obtain no
further precipitate ; it is impossible that we should
thus obtain a precipitate; butif we add some
chloride of rubidium to the pctassium bichloride
of platinum solution, we shall get at once a yellow
precipitate showing that this double chloride of
potassiom and rubidium is much less soluble than
thut of potassinm and platinam. 'This is the way
in which Bunsen separated rubidium and coesium
from potassium. Bunsen then investigated the
salts; and we now have a Memoir, written by
himself and Kirchhoff—the second Memoir on
Spectrum Anpalysis—which contains a very elabor-
ate and beautiful description of their researches
on this subject. We are now acquainted with the
nitrate, with the sulphate, with the carbonate, with
the oxalate, with the hydrate, and even with the
two new wmetals themselves; so that we have a
chemical history of those two substances, which
we must teach io fatare in all our classes. Imust
mention also that both rubidium and cesium form
salts which are isomorphous with the potassium
salts ; they crystallise in the same form, and they
possess an analogous composition. Caesium can be
separated from rubidium by the solubility of the
carbonate of the former metal in alcohol. The
atomic weight of rubidium is 85-36, that of casium
is 123-35.

We cannot see the end to which the application
of this principal may lead. During the first few
months it has led to the discovery of these two
new metals, and we have not only their spectra
examined, but also are acquainted with most of
their salts., Another observation which shows us
how rich is the field of inquiry, is, that a new ele-
mentary substunce has probably been discovered by
Mr. Crovkes. [Ele has not yet succeeded in prepar-
ing a large quantity of the body, and thus proving
its chemiocul characteristics distinctly, but he hag
prepared a substance which seems to differ in its
chemical characters from all the other elements,
and gives a totally ditferent spectrum, consisting
of one bright green line. Much is not known at
present about this substance, but there secins very
little doubs that it will turn ous to be a new chemi-
cul element, to be added to the rather large tamily
of elementary bodies.

Jayes Warr deseribed and sketched a * spiral
oar,” or screw propeller, in 1770.
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A NEW PROJECTILE FORCE.

py Tuonas M. MESCHIN, D.C.L., F.S.A., OF THE INNER
TEMPLE, BARRISTER.

‘Water may be decomposed into its constituent
elements, oxygen and hydrogen gases, either by
voltaic electricity, by common electricity, by mag-
neto-electricity, or by thermo-electricity.

Ist. By Vorraic Erscrriciry.—When the elec-
trodes of a voltaic battery are hrought near each
other, in acidulated water, or, in other words when
water is made part of a galvanic cireuit, so that the
cuarrent of electricity passes through it, decomposi-
tion ensucs—its constituent elements, oxygen and
hydrogen gas, are evolved at the electrodes.

2nd. By Fricrional Erectriciry.—Water may
also be decomposed by passing a succession of dis-
charges of common electricity through it. This
wasg accomplished as early as 1739, by Messrs.
Dieman Paetz and Von Troostwych. Professor
Faraday and Mr. Goodman have also succeeded in
obtaining true electro-polar decomposition of water
by the action of frictional electricity.

3rd. Br MaeneTo ELECTRICITY.—Water can also
be decomposed by a magueto-electric apparatus, for
if it be made part of the circuit, as often as the
circuit is completed, a current of electricity passes
through the water, 'and the gases are thereby
evolved.

4th. Treryo-Brecrricrry.—Water is very easily
decomposed by a thermo-electrie pile, the electro-
lysing action of which is maintained by keeping
the ends of the bars of which the pile is composed,
theone ata highand theother at a low temperatare,

The different forms of electricity known under
the above names, may be used either separately or
simaltaneously for the decomposition of the water
in the gas generator,

When this evolution of the gases takes place in
a close vessel, or gas generator, a gradually aug-
menting compression necessarily results, which
does not affect the evolution of the gases in the
slightest degree. An exceedingly high pressure
may thus be obtained in the gas generator or close
vessel.. Dr, Daniel raised it to the enormous tension
of 36 atmospheres, or 840 lbs. on the square
inch,

In the “ Philosophical Transactions of the Royal
Society, 1839,” vol. 129, p. 93, 94, Professor Daniel
thus describes an experiment:—* The evolution of
gas, wh}ch was measured at short intervals, took
place with perfect regularity, and did not appear to
be in the slightest degree affected by the gradually
increasing compression. In four and a half min-
utes, when 19 cabic inches hnd been collected, the
compression tube barst with a loud explosion, and
the fragmients, which were very small, were scat-
tered all over the laboratory.” If we were to cal-
culate that 19 cubic inches were compressed into
t!u'ep tenths of an inch space unoccupied by the
liquid, this would be a compression of 63 into 1,
and the pressare would amount to 940 lbs. on the
square ineh ; but if we reckon, as was probably the
case, that two cubie inches of the gases were kept
down by the solvent power of the liquid ab this high
pressure, then the compression would have
amounted to 50 into 1, and the pressure to 840 lbs.
on the square inch.” '

Electric Gas Gune

The gases evolved at a high pressure from the
decomposition of water by electricity, constitute a
projectile force of very great intensity. By using
them in the same way that air is employed in an
air-gun, the greatest conceivable force may be im-
pressed upon a projectile, a force, apparently, only
limited by the strength of the materials of which
the gas-generator is composed. Gunpowder is it-
self only a highly inflamable mixture, which, en
being ignited, is rapidly converted into gases at a
high pressure, and the gases in the electric-gas-gun
would act upon the projectile in precisely the same
way as the gas resulting from the ignition of gun-
powder acts upon a similar projectile in an ordinary
cannon ; thus the force of gunpowder and that of
these gases are analogous.

As to the form of an electric gas gun, it is similar
to a breech-loading cannon. Attached to the breech
is a reservoir, or gas generator, in which water is
converted into the gases at such high pressure
as the officer in command may deem requisite.
There is a communication between the gas-genera-
tor and the barrel or chaseof the weapon, which ean
be opened or elosed at pleasure, bat which, if not
closed before, will close of its own accord,when the
full charge of the weapon has passed into the barrel,
This is accomplished either by a slightly conical
piston or spigot, acting in a small hole through the
barrel of the weapon, so placed that when a shot
has passed over the point where it is situated, the
gases press upon this piston or spigot (which is
kept down by a spring,) and raising it by their
pressure, it acts by suitable mechanical contrivance
upon the apparatus for closing the communicationt;
or by making the shot, when it passes over a cer-
tain point in the bore, complete and break an
electric circuit, which acts by suitable machinery
upon the apparatus for closing the communication.

An apparatus for closing this communication is

's0 constracted, that when it is completely closed,

and not by any probability till then, several electric
sparks are passed through the gases in the barrel,
which resalt in their explosion, and the discharge
of the weapon, for I should have mentioned that
these gases are endowed with a second element of
force—they may be combined by an electric or
other spark ; or the gases may be exploded as gun-
powder by the percussion of ordinury detonating
powder. Incombining they expand to fifteen times
their volume. When the shot has, by passing from
the breech to the muzzle, attained the uniformly
accelerated velocity due to the high pressure of the
gases, and is on the point of leaving the weapon, if
the gases be then exploded the explosion will
impress a force upon the shot equal to fifteen times
the pressure of the gases. The small portion of
pure water, which is formed by the combination of
the gases, is condensed like dew ou every part o

the bore, and serves to lubricate the weapon, or
according to the temperature of the barrel, remains
in the form of vapour, and is driven out by the
succeeding discharge—the barrel never needs
cleaning. ~ At the breach there is an aperture
through which the shot is introduced into the barrel
with great rapidity after each discharge, by means
of 8, very simple piece of mechanism. The aper-
ture has its edges bevelled outwards o insure the
fisting of the piece that fills it up when the shot is
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introduced ; there ,are several of these pieces
accurately fitting th-ls aperture, connected by each
other by suitable links, and forming an endless
chain. - When the weapon is in the act of being
discharged, there is a strong band, nearly half the
circumference of the barrel, which is so fastened
by adequate mechanical contrivances, that on the
recoil of & gun after the discharge, the band is
loosened by the action of the recoil, and the piece
occupying the aperture falls out, and another

iece bearing a shot, is brought by the action of
the recoil of the weapon up an incline, under the
aperture, which piece, by the return action of the
weapon down the incline, is, with the shot upon
it, forced into the barrel, and the band again fast-
ened by the same return action, The shot is deliv-
ered from a hogper or reservoir of shot, (or may be
placed by the hand) upon one of the pieces, by
means of and during the upward action of the recoil.
Instead of the band or in conjunction with it, a
strong bar may be used, attached by a sort of hinge
to the weapon, near the muzzle, and so arranged,
that when the weapon is being discharged, the end
of the bar presses, with the whole weight of the
weapon, against the piece occupyiog the aperture
s0 ag to resist the force of the gases, and when the
weapon reccils, the pressure of the bar against the
piece ceases and suffers it to fall out, and the next
shot is introduced in the manner before described,
whereupon the bar is made, by suitable mechanical
contrivances, to resume its pressure against the
piece by the return action of the recoil.

It is intended that the weapon shall be loaded,
aimed, discharged, and entirely worked by machin-
ery, and that the weapon and its whole working
shall be eapable of being fought, and controlled by
a gingle man.

The force thus developed would seem to be the
best possible force to which a projectile could be
subjected—a uniformly sccelerated force while
moving along a rifled barrel, and then (when it
has received from the rifle bore a motion round its
axis) an alinost instantaneous accession of immeunse
force, It is quite obvious that these conditions are
much more favourable for allowing the length of
the bore or barrel of the weapon to be increased,
and thereby securing greater precision of aim, and
are also more favorable for the preservation of the
weapon, than when the projectile is, as in the case
of gunpowder, subjected to a constantly increasing
and then to a constantly diminishing force. It is
not, perhaps, too much too say, that a rified electrio
ges gun would wear as Iong as a couple of rifled
cannons in which gunpowder was used.

. Sir H. Douglas says (p. 47) ,—* The main prin-
ciple which should govern our choice of navnl guns
18, to prefer those which, with equal calibre, possess
the greatest point blank range; and the practical
maxim for using them should be to close to, or
within that range, and depend upon precision and
rapidity of fire. This is the most simple and most
efficacious use of artiliery.”

An electric gas guo, if wrought by machinery,
would have the greatest possible precision, and its
rapidity of fire might rival that of a revolver; and
16 38 perfestly obvious that it might be lengthened
to any extent, so as to secure the greatest attain-
able point blank range.

*It is known, both from theory and practice,”

says Sir Howard Douglas (p. 96), ¢ that with equal
charges, and guns of equal weight, but of different
lengths, the velocity of the shot increases with the
length of the bore.”” Now these gases are much
more capable of being used in weapons with great
length of bore than gunpowder, because shot is
driven from the breech to the muzzle, not, as in
guopowder, by a constantly increasing, and then a
constantly diminishing force, but by a uniform, or
nearly a vniform force, whkich is perfeetly under
command, and then is subjected to an explosive
force ; these are the very properties in a projectile
force most favourable to precision, and the greatest
point blank range. From practice at Deal, in 1839,
with 32 pounder guns, one 9 ft. 6 in., and the other
6 ft. 6 in. long, with charges of 6 Ibs., and windage
of *175, the elevation being ove degree. the range
of the longer gun was 853 yards, while that of the
shorter one was only 734 yards.

These experiments show the very important
effects resulting from a lengthened bore, but, owing
to the nature of gunpowder, the limit to the length
that can be used in practice is soon reached; but
the case, as respect the gases, is wholly different;
there is nothing whatever to prevent that length
being adopted, io the electro-gas gun, which will
secure the maximum result.

These gases have another great and pre-eminent
advantage over gunpowder, viz., that the force im-
pressed upon the projectile may be varied aceording
to the work intended to be done by it. If a ricocket
is required, ouly a small quantity of the gas may
he admitted into the barrel of the weapon ; no time
need be wasted in altering the charge, the officer
in command may increase or diminish the intensity
of every succeeding shot without the slightest diffi-
culty or delay., This would be in the highest
degree useful, as well as economical, in finding and
altering ranges —useful when a tentative process
was desirable; economical, because the angle of
elevation which gave the maximum result for the
minimum expenditure of gas might be given to the
weapon, and the charge varied with the required
range.

From the experiments of Robins and others, it
appears that when gonpowder isigoited, one-half
of it is converted into gases (the prineipal of which
are carbonic acid and azote) and the remaining
half agsumes the form of solid matter. If the pow-
der be loose, the volumes of the gases are from 236
to 260 times that of the powder ; in rammed powder
from 480 to 520 times the volume of the powder.
As to the expansion of the gases due to the elevated
temperature at which they are generated by the
ignition of the powder, the estimates are widely
dis-similar. Robins set down the absolute explosive
force of gunpowder equalto 1,000 atmospheres, that
is, a pressure of 14,722 lbs, on the square inch;
Hutton put it at 2,200 atmospheres, or 32,388 lbs.
on the square inch. It is obvious that a consider-
able portion of the heat is absorbed by the gun.

With respect to the air-gun, the Encyclopadia
Metropolilana remarks, adopting the estimate of
Robins, * if the air-gun be condensed ten times,
the velocity will be equal to une-tenth of that arising
from gunpowder; if condensed twenty times, the
velocity would be one-seventh that of gunpowder
and s0 on. Air-guns, however, project their balls
with a much greater velocity than that assigned
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above, and for this reason, that as the reservoir of
condensed air is commonly very large in proportion
to the tube which contains the ball, its density is
very liitle altered by passing through that tube,
and consequently the ball is urged all the way by
pearly the same force asat the first instant ; whereas
the volume of the gas arising from inflamed guo-
powder is very small in proportiun to the barrel
of the gun, and by dilating into a comparatively
small space as it urges the ball along the barrel or
tube is proportionately weakened, and it always
acts less and less upon the ball in the tube, Ilence
it happens that air compressed only ten times into
a large receiver will project its ball with a velocity
little inferior to gunpowder.”

What is here said of air applies with equal force
to the gases. DBesides, the ignition of the charge
of gunpowder is not instantaneous ; it is progressive
operation, so that the ball when projected by gun-
powder is subjzct, when passing from the breech to
the muzzle, first to a constantly increasing, and
then to a constantly diminishing force.

It will be interesting to contrast the cost of gun-
powder and of the gases. The length of a 68-
pounder is 949 feet ; the effective length is less by
the semi-diameter cf the bore, which 1s 8:12 inches
—the length is, thevefore, 9-11 feet, and the capa-
city 441 feet. As a ton of zine evelves 1966 cubic
feet of the gases under a pressure of ten atmos-
pheres, and as its price varies from £20 to £30,
the cost per round of shot, out of a 68-pounder
Xould be as fullows, under the following pressures.

t—

""" '10 atmospheres 0s, 0d. at £20—
v g “ 19«

Is. 4d, at £30.
2 8 «

40 « 3 7 “ —_5 ¢ «
60 « 5 4 “« — 8 0 «
80 « 7y 2 « 10 9 «
100 “ 8 2 &« 13 5 *

Now, ifthe Encyclopeedia Melropolilana be correct
in saying that air, compressed ten times, will pro-
ject & ball with a velocity little inferior to gun-
powder, surely these gases, when compressed ten
times, that is, to & pressurc of ten atmospheres, and
exploded, ought to rival and surpass ganpowder,
as they would, in addition to the force dne to the
ten atmospheres, impress o force on the projectile,
at the moment of its flight, fifteen times that pres-
sure. But when contrasting the cost of the gases
as a projectile force, and that of gunpowder, it is
safer to be under, rather than over the mark, so
then, notwithstandiog the dictum of the Encyclo-
pedia Metropolitana, we will base our caleulation
on the assumption that the gases condensed 20
times, and developing on their explosion a force
equal to 300 atmospheres, will produce effects equal
to those of gunpowder; the cost fur shot will, as
we have just seen, be from 1s. 9d. to 2s. 8d.

The cost of gunpowder varies, of conrse, with the
price of the articles from which itis manufactured ;
1t ranges from one to two shillings per 1b. A 6S-
pounder takes 16 pounds for a charge ; the cost-per
shot is therefore from 10s, to 3%s., consequently the
gases ure by far the cheaper firce, for even at 100
atmospheres they would only cost from 8s. 2d. to
13s. 5d., scarcely one-half the price of gunpowder,
but at 20 atmospheres they would scarcely be one-
ten‘th of the price.

(:unpjn\'de1° is deteriorated or destroyed by the
.absorption of moisture ; this could not happen to

the gases. This absorption of damp is a constant
cause of *‘ great and unknown lusses of strength,”
and a little more or less moisture will alter most
materially the accuracy of practice. Attempts to
protect gunpowder from moisture are a constant
source of heavy outlay, which should be borne in
mind when comparing the relative cheapness of
the forces, and “ no degree of care” can altogether
preserve 1t from receiving some injary. (Sir H,
Douglas.)

Then the force impressed upon the projectils
might be increased ad libitum. 'this cannat be
done with gunpowder, for if the charge be increased
beyond a certain point, a diminution of force
results, as part of the powder is shot away unig-
nited, and the powder ignited acts for a shorter
gpuce on the ball, but in the electric-gas gun the
pressure may be raised to any point in the gas
geoerator so as to impress the required force upon
the projectile ; thus, if it was found that a 100-
pounder, propelled by a force equal to that of gun-
.powder had no effect upon an iron-plated vessel,
the force might be donbled or trebled until the
desired result was achieved ! indeed, it is probable
that these weapons would settle the question of
armour-plates, because if, as Mr. Scots Russell.
holds, the thickness of the plates cannot be usefully
increased beyond 4§ inches, as soon as a weapon
is constructed of sufficient force to destroy this
armour, it will cease to be a protection, and will
only insure the sinking or capsizing of the unlucky
vessel it was intended to protect, like the kuights
of former days, whose armour at last becawe so
heavy that, it they chanced to be unhorsed, they
were compelled to lie prone, unable either to renew
the tight, or to consult their safety by a retreat.

It may be observed that it would be difficult,
when the firing proceded from works in any way
extensive, or from masked batteries, for an enemy
to discover the precise point where one of these
weapons which threw the projectiles was situated,as
there would be smoke and no report (for a vacuom
would be formed by the explosion of the gases).
In most cases this would prove of signal advantage,
among others—as not affording a mark for the shot
of the enemy, should he seck to disable the weapon.
Besides, the absence of smoke would not interfere
with the aim of other weapons, and the ahsence of
noiee would enable the orders given by those in
command to be distinctly heard.

There would be practically no report ; the repart,
such as it would be, could nov be heard beyond a
few yards—it would be 500 times less than thas of
a cannon, and 10 times less than thao that of an
air-gun.

When a cannon becomes heated by repeated dis-
charges of gunpowder, the elasticity of the metal
of which it is composed is diminished, and the pro-
perties of the weapon are impaired. [tis probable
that rifled cannon (other things being equal) are
liable to he more quickly heated than those with &
smooth bore, owing to the fact that the ball ineets
with greater resistance in moving along a rifled
hore than o smooth bore, and consequently con-
sumes more time in reaching the muzzle.” The
barrel of ¢ e weapon is therefore suljected for @
longer period to the action of the highly heated
gases evolved by the ignition of the gunpowder.
This result could not arise from the action of the



JOURNAL OF THE BOARD OF ARTS AND MANUFACTURES FOR U. C.

181

ases in the electric gas-gun, for the heat evolved
by the detonation of the gas is by no means great.
The electric-gas gun is therefore so far as this point
is concerned, the more perfect weapon, being cap-
able of more incessant and prolonged work.

The electric-gas gun iseminently suited for being
wrought by machinery, thereby securing greater

recision of aim, greater rapidity in firing, and
enabling one man to accomplish the work of many.
The recoil of the gun might also, if necessary, be
turned to account, in increasing the condensation
of the gases, and for the purpose, when requisite,
of forcing water into the gas generator when the
weapon i8 in action, to replace that consumed by
discharging the weapon. This may be accom-
plished by a plunger, similar to that of a Bramah
press, moving in the place of the recoil.

An electric-gas gan, if wrought by machinery,
might be made to cover an object as accurately and
with ag much precision,as a theodolite, the rapidity
of its discharge might be made to rival or surpass
that of a revolver, only it would be continuous and
not Jimited, as in a revolver, to half a dozen rounds
and it would be as much under the coutrol of one
man as the most gigantic of our steam-engines.
The machinery for the weapon might be wrought
by a donkey engine, the eylinders of which could
be supplied from the gas generator in the manner
mentioned below. Ina fortress or ship defended
by } few sach weapons, one man might do the work
of fifty.

In the interests of peace, itis no small recom-
mendasion in favour of these weapons that they are
more calculated for defence than for offence.

The steam-gun, as is well known, throws its
projectiles with great rapidity. Now if the guses
of which I have been speaking were substituted for
steam they would be much more efficient; firstly,
because o higher pressure could be obtained with
much less danger ; and, secondly, at the mrment
the prajectile was leaving the tube or barrel tPa
gases might be expluded, thusimpressing upon the
ball or projectile an augmented foree fifteen times
greater than that to which it is subjected in the
American stenm gun; consequently the ball or
projectile would be at least fifteen or sixteen times
more effective under the action of the gases in an
electric gas gun, that is under the acsion of the
steam in the steam-gun,

A cubie foot of water produces at the mean pres-
sure about 1,980 cubic feet of the mixed gases—
that is, about 1,520 cubic feet of hydrogen gas, and
060 cubic feet of oxygen gas, or nine pounds of
water produce eight pounds of oxygen gas and one
of hydrugen. A cubic foot of water produces 1,700
cubic feet of steam at the mean pressure of 212°
Fabr, The relative volume of the gases, at that
pressure and temperature, would be 2,572 cubic
feet, so that the advantages are on the side of the
gaees in this point very decidedly.

In a fortress defendéd by these weapons there
would lie no need to tremble for the safety of the
gunpowder magazine, and the apparatus for sup-
plying the eloctricity might be placed out of reach
of harm. And now as to cost, after the first cost
of the requisite apparatus has been defrayed, the
€08t of maintaining the electrolysing ‘action in the
gas generator will mainly depend, if voltaic elec-
tricity be used, on the value of the materials

consumed in the battery as compared with the
value of the products of the battery. If common
electricity be employed, its cost will be measured
by the amount of mechanical effort necessary for
its development, If magneto-electricity be used
its cost will depend upon the mechanical force
requisite to keep the magneto-electric machines in
action. If thermo-electricity be employed its cost
will depend on the expense incurred in keeping
the extremities of the bars of the thermo-electrie
piles at different temperatuves.

The advantages of these electric-gas guns, as
compared with gunpowder guns, are:—

1. The projectile force employed is very much
cheaper than ganpowder, :

2. Its practice 18 more certain and uniform, not
being liable to be affected by damp, &e.

3. It iz more under control ; the force with which
a projectile is driven may be diminished or aug
mented at pleasure.

4. It is capable of being wrought by machinery
(driven by the gases from its own gas generator),
therehy ensuring greater precision of aim, greater
rapidicy of firing, and enabling one man to do the
work of many,

5. Itis less dangerous, both to the men who work
it, and to the ship or furtress which it defends, as
it needs no powder magazine, which might be
blown up by shot, shell, or lightning,

6. A force is applied to the projectile more
favcurably, resulting in less strain upon the weap-
on, and its greater durability ; berides, not being
liable to be heated, it is the more perfect weapon,
beinli; capable of more incessant and prolonged
work.

7. The discharge being accompanied with neither
smoke, flame, nor report, it could not affurd a mark-
ed object fur the enemy’s shot.

8. Its superior powers of horizontal or poict--
blank firing at low elevations, ¢ the hest test of the
real power and value of a gan,” *“its real service
value.”

The ElectyiceGas Shells

The gases, evolved by the decomposition of
water by electricity, may be forced, at a very high
pressure, into metal shells, similar to shells used
for offensive operations in war, the shells being so
constructed that on striking any bod{. an electric
spark, ar detonating spark, could be elicited, which
would result in the detonation of the gas and the
burating of the shell.

Then these gases might be used with other
bodies in tho-shell, gaseous, liquid, or solid, that
would contribute to sugment the violence of burst-

ing.

A NEW MOIIVE FORCE.

When gases are maintained at a high pressure
or tension in a vessel, corresponding to the boiler
of a steam engine, they will, if admitted into a
cylinder, press upon the piston, and perform all
the functions discharged by stcam in working an
engine.

Elcctric Gas Engince

Gases generated under a high pressnre, by the
decomposition of water by electricity, will acs fully
ag effectively as steam when adwmitted into the
cylinder of o steam engine. The pressure may be
raised to a point at which it would be perilous o
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work steam, owing to the facility with which the
strength of the reservoir may be increased., Then,
no additional cost is incurred by working at the
highest pressure ; precisely the same electro-motive
force is expended 1n effecting decomposition at all
pressures. Thus the streagth of the gas-generator
is the only practical limit to this enormous force,
the real ohstacle to its most economical application,
an obstacle which doubtless will gradually yield to
the ingenuity of engine manufacturers.

These gases may be wrought expansively, which
will result in very great augmentation of the work
done by the engine, for the same expenditure of
electro-motive foree.

After the gases, by passing through the cylinder,
have impressed upon the piston the force due to
the pressure under which they are generated, they
may be utilized in either of the following ways:—

I. By detonating the gases after they have ex-
panded ; while in the cylinder, they may be com-
bined by an electric spark. In combining they
<expand to fiftecn times their bulk, and consequently
fmpress a force on the piston equal to fifteen times
the pressure which the gases exerted. A heavy
fly-wheel would prevent the loss of vis viva which
might attend the suddenness of the application of
this force.

When the gases are combined by an electric
spark, they are converted into water, and a vacuum
results similar to that occasioned in a coudensing
steam engine by the condensation of the steam. By
the vacuum which is thus formed by the combina-
tion of the gases, the advantages of the high-pres-
sure and condensing steam engine may be combined
in the electric-gas engine.

The sources of force are, therefore, threefold.

1st. The high pressure in the gas genarator,
which may be taken at 50 atmospheres, or 736 1bs.
to the square inch, although in high pressure steam
engives it rarely exceeds 120 Jbs. There can be
little doubt but that the reservoir might be readily
constructed sufficiently strong to work safely at a
pressure of 60 or even 100 utmospheres, particu-
larly when all the inducements which economy
can hold oat are on theside of high pressure in the
electric-gas engines.

20d. The expansion of the gases to 15 times their
velume exerts a force on the piston,

3rd. A vacuum which will give a usefal effect of
from 13 to 14 pounds per square inch.

I The combustion of the gases after passing
through the eylinder, may be employed for heating
the gases in the cylinder while expanding, and
thereby increasing their elastic force ; it is obvious
that this heating process must be applied while the
gases are in the cylinder, for no advantage would
acerue from increasing their temsion in the gas
generator, as they can be evolved at the highest
possible pressure there without additional expense,
but if they be heated while expanding, it is obvi.
ous that the work done by them would be much
inereased. '

III. By burning the gases after paseing the
eylinder, for the development of thermo-electricity,
0 be employed in aid of the eleetricity used in
decqmposmg water in the gas generator,

IV. By using the gases after passing through
the cylinder for tho purpose of developing electro-

motive force, to go in aid of that employed ip
decomposing the water in the gas generator, theo-
retically the electro-motive force developed by the
combination of the gases oaght to decompose
an amount of water equal to their own weight,
This is, I believe, the theovetic effect of Groves gas
battery.

Thus, then, the gases, after being used in the
cylinder, may be employed in one of three ways:
—1. For the production of an electro-motive forcs
by thermo-electricity or by voltaic-electricity. 2,
For the production of a detonating force, and the
resulting vacuum. 3. For increasing by their com.
bustion the tension of the gases in the eylinder,

It may be observed, that in an electric gas engine
the gases may be wrought expansively, which will
not only result in considerable saving, but will also
materially diminish the possible practical inconve-
nience of the detonation of the gases in the cylin-
der ; if, for example, the gases were wrought at §0
atmospheres, and were allowed, before being deton-
ated, to expand in the cylinder till the pressure
was one quarter of an atmosphere, the pressureon
the piston when detonated, would be less than
one-twelfth of the initial pressure of the gasesin
the eylinder ; what the proper amount of expansion
to be allowed is, would very soon be practically
determined, when the electric gas engines come
into operation.

The strength of the reservoir, or gas generator,
in an electric-gas engine, corresponding with the
boiler in a steam engine, might be increased to
almost any amount required ; the dificulties which
prevent the strength of a steam boiler from being
increased beyond a certain point could not operate
as regards a gas generator. One of the main
objects kept constantly in view in the constraction
of a steam boiler, is the securing the largest possi-
ble amount of heating surface; now the strength
of a boiler is the strength of the weakest part of it,
consequently, as its surface is extended, the chances
of a flaw or weakness in some part of that surtace
are increased ; then if the thickness of the plates
were unduly increased it would interfere with the
action of the fire. The rivetting of the plates is
estimated to reduce the strength one-third, The
highest teusion attained in high-pressure ateam
enginesscarcely, if ever,exceeds eight atmospheres,
or 120 lbs., per square inch ; in an electric-gas en-
gine, the highest pressure may be maintained in
the gas generator at precisely the same cost as the
lowest; consequently, the higher the pressure the
less the expense for equal amounts of work doue.
With regard to the construction of the reservoir,
or gas generator, the form of greatest strerigth may
be adopted, and the thickness of its parts auvg-
manted to any conceivable amount.

- *'If necessary, to obviate any danger that might

possibly arise from the accidental detonation of the
gasses in the gas generator (if such a thing be
possible), the gas generator may be divided into
compartments, in which each gas may be kept
separate, thus rendering such o detonation wholly
impossible. With regard to the cylinder, it may,
if found requisite, be divided, during the firss part
of the stroke, into two sepdrate compartments,
proportioned in capacity to the respective volumes
of the two gases, but 80 as that during the latter
part of the stroke, the gases may Lecome mixed,
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i g0 as to be, if necessary, detonated by an electric
* or other spark, .

The time must come, if it has not already ar-
rived, when electricity will be produced more
cheaply than steam. Every mechanical and che-
mical change which takes place in bodies, resulis
in setting free some electricity ; thus, if two bodies
ave in contact and they are suddenly removed,
there is an electrical disturbance. When water
boils electricity passes off in the steam. The fire
in the grate and the flame of the gas-lamps are
evolving electricity.

Every chemical change in the constitution of bo-
dies results in the development of electricity. A
galvanic battery merely collects and applies the
electricity evolved by the chemical changes going
onin itscells, Ifsome method could be discovered
of making the products of the chemical action in
the battery as valuable, or nearly as valuable, as
the zinc or agents of which the battery is composed,
the great problem would be solved, and electricity
might take its place side by side with steam as a
practical motive force.

In conclusion, I may observe that the proposed
electric-%as engine and electric-gas gun are original
ideas. It first struck me that electricity might be
used as a motive foree about 1849, when attendiog
the lectures of 2 most able and amiable gentleman,
whose admirable Treatise on Heat ranks him high
amongst modern philosophers.

I may also perhaps mention that I gave notice,
before the meeting of the British Association in
last September, of my intention of reading a paper
on this subject, but was prevented, by unavoidable
circumstances, from going to Manchester.

44, Chancery Lane, Loadon.

THE MANUFACTURE OF LEATHER CLOTH.

The manufacture of leather cloth as a substitate
for Morocco leather, was commenced in the year
1_849, in the city of Newark, U. S. 'I'he first spe-
cimen of it seen in this country, was exhibited in
1851, The Americans have had the merit of pro-
ducing many labour-saving machines and articles
of domestic convenience, and many of them are
becoming increasingly known and extensively
a.dopted 1 this country. It is certain that this ar-
ticle of leather cloth "has superseded the use of
leather for many purposes to which the old mate-
rial has hitherto been applied, besides being pat to
uses for which leather is wholly unsuitable. Messrs.
Crockett, the inventors and patentees commenced
the manufacture of leather cloth in England in
1855, and their factory was an old workhouse, situ-
ate in one of those dreary, unpicturesque marshes
at West [Tam, in Essex, a locality somewhat famous
for its insalubrious manufactures. The firm was

nown asthe “ Crockett International Leather Cloth
Company.” In 1857 Messrs. Crockett surrendered
their business to a company formed under the title
of “The Leather Cloth Company Limited,” which
purchased the entire European business.

I'he vew company, with a paid up capital of
-QQ0,000, and having Mr. A, Lorsont as their mana-
Bing director, begnn the enterprise with great
cnergy, ‘Chey erected substantial and extensive
Premises, which cover ten acres of ground, employ-
Ing vpwards of 200 men. They produce daily

1000 pieces of 12 yards long and 13 yards wide, or
15,000 square yards ; sufficient if laid end to end
to reach from their factory to the warehouse in
Caunon Street West—a distance of seven miles.

It will be evident that an article intended to re-
semble leather should be pliant, supple, and not
liable to peel off or crack. These excellencies are
to be attained by the Eeculiar ingredients of the
composition with which the cloth is covered, and
the method of applying it. On entering the factory
our attention was first directed to the boiling room,
in which there are 12 furnaces, with a large caul-
dron over each for boiling linseed oil. This process
is attended with considerable danger from the
liability of the boiling oil to generate gas and ex-
plode; hence, a man is stationed at each cauldron
stirring gently the boiling mass and watching a
thermometer inserted in it, and which at the time
of our visit stood at 580°, The oil is supplied to
the boiling house by pipes from an adjoining build-
ing, where there is a huge tank with nine compart-
ments containing 3,200 gallons each, or 28,800
altovether, amounting to 122 tons of oil. The
boiled oil being allowed to cool is conveyed on a
tramway to the mixing-house, where, in a puddling
machine, it receives several other ingredients, the
principal ones being lampblack and turpentine,
which being mixzed into a composition is ready for
use.

The cloth to which this composition is applied
is known by the name of *greys,” or unbleached
cotton. It is of a peculiar manufacture, and made
expressly for the company. The store room is g
spacious building, and will contain an immense
stock ; at present it has 25,000 pieces, or 300,000
yards. Here the cloth is calendered, and cut into
lengthsof twelve yards. The two endsof each length
are sewn together to make it endless; two sewing
machinesare in constantoperationatthiswork. The
pieces are then removed to the ** milling” rooms,
so called because they contain the mills in which
the cloth receives the composition. These mills
are rough looking wooden structures, baving a
drum at one end and a roller at the other, over
which the cloth is passed, and then tightened by a
crank and wheel ot one end. A large frame-knife
or seraper, is then dropped down close to the cloth,
a measured quantity of composition being laid on
the cloth along the edge of the knife, the mill re-
volves, and the cloth receives as much of the com-
position a3 can pass under the edge of the knife.
The piece is then carried to the heating room
adjoining, and hung up on the rack to dry till next
marning,.

There are on the premises six milling rooms,
with three mills in each, and having three men
attendant upon each mill. The adjoining rooms
for drying are heated by three rows of pipes laid
along the wall. These pipes, during the day are
at a temperature of about 130°. T'he temperature
is increared towards the evening, and during the
night to 160°, and it is the duty of the watchman
to open the doors for ventilation and cooling pre-
pavatory to the men resuming their work for the
next coating.

Of course, in o building so greatly heated, and
having so much inflammable material within i,
the danger of fire is imminent, but every preeau-
tion has been taken which prudence could diotate.
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The building is fire proof, the floors are of metallie
lava, and the roof, which is flat. is of the same ma-
terial. A large pipe runs up the outside wall by
the partition which divides the drying rooms, into
each of which rung a branch pipe with o valve,
which can be worked from the cutside. A deluge
of steam can by these means be poured into the
rooms in a few minutes by day or night. There
are fourteen fire plugs around the haildings, on the
main of the East London Wier Works, with hose
and turncock at hand, so that ample means of ex-
tinguishing fire exist on the premises.

Bus to return to the manufacture. The coating
being tharoughly dry, the cloth isthen taken to the
“rubhers,” whose business it is to remove all ine-
qualities from the surface and make it perfectly
smooth. This is done by the * rubbing machine,”
(an ingenions contrivance of Mr. Eagles, the mana-
ger,) by which the cloth is made to pass between
two rollers revolving in opposite directions. These
rollers are covered with pumice stone, and do the
work completely and expeditiously, which, till
lately, was done by hand at great expense cf labor.
The * conting’” and the * rubbing” being repeated
four, and in the case of heavy goods, five times,
the cloth is ready for the * painters.” The * paint-
ing rooms” contain machines similar to the
“mills;” but instead of the drum they have a
roller at each end, over which the cloth pnsses
slowly, and a man at each side supplies the paint,
““meeting each other half way.” Dependant partly
on the colours, ind partly on the article to be pro-
duced, is the number of coats of pains to he applied.
Sometimes two will be sufficient, at other times four
are necessary. The lust coat receives several appli-
cations of a peculiar elastic enamel, composed
chicly of copal varnish, to protect it from the ae-
tion of the atmosphere.

At this stage of the process the edges of the
cloth are rough and bave to be trimmed, and. the
seam hy which the ends are sown together has to
be cut. This is done by & machine called the
“Guillotine,” and we pow fullow the cloth to the
“grainer.” ‘This latter, and to the ordinary leath-
er cloth, finishing process, is dore by a remarkably
beautiful iron machine, having two, rollers, the
upper one betng of polished iron cut obliquely on
the surface, the other oneof paper. Between these
two rollers the cloth passes twice, and receives its
external resemblance to morocco leather. There
are six machines used for this finishing process,
and others for emhossing from the small diamond
to the large medizval pattern. The latter con-
sumes much more time in passing through the
machines. The cloth is now stamped with the
trgdg mark, lubelled, and rolled up ready for trans-
mission to the warehouse in Cannon Street West,

On looking at the pieces when finished, one is
struck by the extreme cleanness of the inner side
afger. passing through so many soiling operations ;
this is owing to the practical skill with which the
men handle the cloth, and to the agility with
which they remove it from the severni machines,
and carry it to the drying rooms., While wateh-
ing the process, we thought that in many respects,
16 was stmilar to the tanving with samach, from
the leaves and stalks of the Rhus coriaria, by means
of which skins are made into maroceo leather. As
the leather cluth can be made permanently soft and

elastic by the oily matter combining with the tex.
ture of the cloth, as it does with the fibhres uf the
skin, the imitation iz complete and successful,

There is another room in this establishment,
specially interesting to the artist, where the cloth
is printed in gold and colours, in designs which
are really chaste and beautiful, and which, when
used for the furniture and hangings, adorn rooms
with something of oriental splendour. Iere, too,
there nro table-covers with floral borders, rich in
colour and choice in grouping, with centre pieces,
which, as specimens of decorative art, are very
effective. Many of these will be displayed at tho
International Exhibition, and, we doubt not, will
excite both surprise and admiration.

The mixing room is a kind of sancfum of the
manager’s, and we suppose that from the skill
with which the colours are prepared arises much
of the excellence;of the company’s manafacture.
In a room adjoining there are sixteen colour-
grinding mills, constructed on the American prin-
ciple, and worked by machinery, as in indeed
almost everythiog on the premises seems to be.
The machine which sets all in motion is a high-
pressure double cylinder engine of 50-horse power
made by Woods, of Halifax. There are three im-
mense Cornish boilers by Hill, of Heywond, which
have been tested to a water pressure of 130 ibs. to
the square inch and represented 60 horse power.
Oune of these is sofficient to work the engine by
day aod heat the drying rooms by night. We ob-
served that, by the generosity of the company, a
part of their premises had heen given for the use
of the Fifth Essex Rifle Volunteers, the drill room
and armoury are magnificent apartnents, such as
are seldom seen devoted to anuch a purpose.

A writer in a very usetul work on the * Manu-
factures of Great Britain,”” asks somewhat trium-
phantly, “ What substitute could be found for
leather ? a substance at ouce durable and elastic,
affording protection from wet and from cold, capa-
ble of being formel into innumerable useful arti-
cles, and susceptible of a high degree of ornament,
and supplying lining to our carriages and covers
to our books.” 'This book was published in 1848,
under the direction of the * Committee of general
literature and education,” and now in 1362, we
have a substitute answering all the requirements
here specified.

As to protection from wet and cold, the whole
American army is equipped with leather cloth in
the shape of eapes, leggings, and kbpapsacks, our
upholsterers can vouch for its durability and elas-
ticity. The useful articles into which it can be
made, and the degree of ornamentation it can re-
ceive, are hecoming every day more manifest. We
line our railway, vur street carringes, and our hats
with it; and as to our books, if they are not cov-
ered with it they ought to be. Lruly our progress
in art and science is defying all prediction as to
what we may not accomplish, and rendering obso-
lete many of our familiar proverbs, and none more
strikingly so than that ¢ there is nothing like
leather.”— Mechanics’ Magazine.

L. Perkins, of London, has an engine of 60-horse
power, working with a pressare of 500 lbs, on the
sq. inch f piston. The consumption of fuel is only
from 1 to 1} Ibs. of coal per horse power per hour.
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GOLD IN NOVA SCOTIA.

The whole of the Atlantic shores of the provines
of Nova Scotia is bordered, in an unbroken line,
* by serata of a metamorphic character, and probably
of great geological antiquity, frequently broken
through by eruptive rocks. These form a coast in
some places low and rugged, and in others boldly
undulating; their soil is generally rocky and sterile,
although there are large tracts well covered with
timber, and affording prosperous agricultural settle-
ment. ' Along the Adlantic shore this district is

enerally low, gradually rising to a height of some
hundred feet as it advances northward. Tts coast
line bas, according. to Mr. Dawson, a general
direction of south 68° west, whilst its inland
boundary, although presenting some cunsiderable
undulations, has a direction of south 80° west. The
extreme breadth of this band at Cape Conseaun, its
northern extremity, is about eight miles, whilst in
its extension westward it gradually increases until,
at the west branch of St. Mary’s River, eighty miles
west of Cape Canseau, it is known to be thirty
miles wide. In the western counties, its width has
not yet been accurately ascertained, but here its
entire hreadth cannot be far short of fifty miles.
Its total length corresponds with that of the
peninsular of Nova Scotia.

This band, in which almost the whole of the gold
discovered.has been found, chiefly consists of thick
bands of slate and quartzite highly inclined, and
having a general north-east and south-west strike.
In different localities these rocks, which probably
belong to the Silurian epoch, have been penetrated

by masses of granite, and in their vicinity the
quartzites and clay slates usually present a highly
metumorphosed appearance,

Since the gold discoveries in California and
Australia have been generally known, and public
attention has been directed to the conditions under
which deposits of the precious metal usually occur,
reports of similar discoveries have from time to
time locally arisen in different parts of Nova Scotia.
In every instance, however, either mica or iron
pyrites would appear to have been mistaken for
gold. Some years since, also, a considerable
amount of excitement was caused by an article in
Blackwood’s Magazine, in which it was affirmed
that gold would be found in the hill to the south of
Annapolis, and comparisons were instituted be-
tween that locality and the Valley of Sacramento.

any persons were induced, by this article, to leave
their ordinary occupations to seek for gold, but
their researches having in all cases proved unsuc-
cessful, the fever gradually subsided, and the sub-
Jeck was ultimately forgotten. It is also worthy of
remark that Dr. Dawson, so long ago as 1855, when
?escnbing the great metamorphic band observes:—

*Quartz veins oceur abundantly in many parts of
this district, and it would not be wonderful if some
of them should be found to be auriferous.”

There is nevertheless no authentic evidence of
the discovery of the precious metal in the province
Previous to {860, when some hundreds of persons,
tempted by rumours of gold having been found,
¢ommenced exploring near the head wators of the
Tangier River. The amount of gold vbtained in
this locality was, however, so small, that the miners
lﬂtlmately became discouraged, and the excitement
gradually subsided. In the month of March, last

R

year, a man who was stooping to drink at a brook,
observed a piece of gold among the pebbles at the
bottom, and having picked it up, searched and
found more. This took place about a mile to the
east of the Tangier River. . ’

From this date attention became directed to the
locality, nameroas claims were taken up, and con-
siderable quantities of gold were obtained by break-
ing the quartz with hammers, and washing the
resulting dust in tin pans.

In Juns, the discovery of gold was reported at
Luneaberg, at a locality called the ““ Ovens.,” The
veins at this place, although generally small, are
frequently highly auriferous, and appear to cross
each other in almost all directions, in a metamor-
phic shale belonging to the great southern band.
On these discoveries being made known, numerous
claims were imwmediately taken up, and various
companies formed for working the veins presenting
themselves numerously in the cliff.

Shortly after the discovery of the auriferous
nature of the quartz veins, it was found that the
sands cn the heach beneath the headland also con-
tained large quantities of gold ; here claims were
likewise rapidly staked off and worked by means
of cradles, so that the aggregate daily yeild, from
the several shore operations, soon reached one
hnndred ounces.

Gold discoveries subsequently fullowed each other
in rapid snceession, at Lawrence-town, Dartmouth,
and Sheet, and Isane’s Harbours, Sherbrouke, and
Laidlaw’s farm.

The most remarkable deposit of auriferouns quartz
hitherto found in Nova Scotia is undoubtedly that
at Laidlaw’s farm. The prinecipal workings are
here sitnated near the summit of a hill composed
of hard metamorpbic shales, where openings have
been made to the depth of sune four or five feet upon
a nearly horizontal bed of corrugated quartz of from
eight to ten inches in thickness. This auriferous
deposit is entirely differcns from anythiog I had
before seen, and when laid open presents the ap-
pearance of trees or logs of woud laid together side
by side after the manner of an American cordaroy
road.

From this circumstance the miners have applied
the name of * barrel quartz” to the formation,
which, in many cases, presents an appearunce noé
unlike a series of small casks laid together side by
side and end to end.

The diagram on the wall will serve to explain
the mode of occurrence of this deposit.

The rock covering this remarkable horizontal
vein is exceedingly hard, but beneath it for some
little distanee it is softer and somewhat more fissile.
The quartz is itself fuliated parallel to the lines of
curvature, and exhibits o tendency to break in
accordance with these strie.

The headings and particularly the upper surfaces
of the corrugations, are geaerally covered by a thin
barklike eoating of brown oxide of iron, which is
seen frequently to enclose numerous particles of
coarse gold, and the quartz in the vicinity of this
oxide of iron is itself ofien highly auriferous,

The other gold veins of the province present
generally speaking, few distinctive peculiarities,
and very closely resemble those found in California
and Australia. - Their general -course is north 60°
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west, and their dip towards the south, but there
aro not unfrequent exceptions to this rule.

In addition to gold, the most auriferous veins of
Nova Scotia contain variable quantities of iron-
pyrites, mispickel, gnlcr}a, blende, :u)d less fre-
quently a small proportion of argentiferous and
auriferons sulphide of copper. Here, aselsewhere,
the presence of the sulphides is regarded as a
favourable irndication of the richness of a vein, and
leads containing much disseminated galena almost
invariably yeild a remunerative quantity of gold.

The productive veins hitherto discovered have,
a3 before stated, been found in the older rocks on
the Aulantic shore, and commonly occur in parallel
groups, near the centre of which, and parallel to
the productive veins, a large reef of crystallized
and comparatively unproductive Tmrtz is in many
instances found to ran. These large courses are
locally called “bull veins,” ard usually contain
small quantities only of the precious metal.

The attention of the Nova Scotian goldminers,
has, contrary to the usual practice, been almost
entirely directed to the exploration of the veins of
gold quartz, and allavial digging has consequently
been all but entirely neglected. There, is however;
-every reason to believe that a careful examination
-of the alluvial deposits would lead to the discovery
of large quanties of gold,

It would be impossible to form any reliable
estimate of the total amount of gold which has
hitherto resulted from mining operations in Nova
Scotia, as the claims are for most part worked by
private individuals who are generally indisposed
to furnish information either as to their success or
failure, and no official returns on the subject have
as yet appeared. It is manifest, however, from the
chavacteristicsof the localities in which the precious
metal has already been discovered, and the great
extent of the gold-bearing portious of the province,
that there is every reason to anticipate that further
and more important results will be developed by
the workings and explorations of the present sam-
mer, aod that, ere long, Nova Scotia will take an
important position among gold-producing coun-
tries.

The thickness of its auriferous veing is perhaps
fess than those of California and some other coun-
tries, but they are, generally speaking, richer in
visible gold than the average of those I have seen
in any other part of the world. It must also be
taken into congideration that Nova Scotia possesses
many decided advantages over both California and
Australia. Each of these countries is situated at
o great distance from Europe, and can only be
reached after a long and expensive passage, and,
as o natural cousequeunce, wages were for a long
time exceedingly high aud provisions proportion-
ately dear. Nova Scotia, on the countrary, is
within an easy distance both from BEurope and the
United States of America, and possesses a consider-
able settled population of intelligent, industrious,
and sober people, eminently adapted; after a little
cxperience, to become steady and efficient miners.
The whole of the gold-bearing portion of the Pro-
vince also lies within a convenient distance from
the coast, which abounds with magnificent harbours,
affording ample security to shipping, whilst wood
in large quantities is to be everywhere procured
for all descriptions of mining uses, and an abundant

supply of water ig generally to be met with for the
purposes of washing and amalgamation.

Trom these circumstances, it is impossible tha
wages can ever reach the extravagant rates thag
mainly led to she failure of nearly all the golg-
mining enterprises of 1852, since which period
many of the mines have been advantageously
worked which were then abandoned on account
of the enormous expenditure necessary to carry
on the operations.

On the Filtration of Air, and the Influence which it
Izerts on Fermentation, Putrefaction, and Crys-
talization, by M. H, SCEROEDER.

This paper is in continuation of some resear-
ches published some time ago by the same author,
M. Schroeder found that the ebullition of a fermen.
tescible or putrescible liquid, in a flask closed with
a plug of cotton, generally checked fermentation.
However, milk, yolk of egg, and broth containing
moeat, gave him different results.

On repoating these experiments he found that,
in order to prevent, by means of a plug of cotton,
the putrefaction of the above-named substances,
they ought to be previously raised to a temperature
higher than that of boiling water. If this precau-
tion were taken, and if the substances were then
introduced into a flask, aund the liquid boiled dur-
ing a very short time, the flask being then closed
with cotton wool before the temperature lowered
no change would be produced.

The same result is obtained by very considerably
prolonging the ebullition. :

When the liquid is only boiled for a short time,
the formation of mycodermes, which are produced
in the open air, is not noticed on its surface. Fer-
mentation, however, takes place, and it may, there
fore, be concluded that the ferment capable of in-
ducing putrefaction is contained in the state of
germ, in milk, meat-broth, and yolk of egg, and is
not destroyed at o temperatare of 100° C.

The author has attempted to transport the fer-
ment which provokes putrefaction into different
liquids. He performed this operation with very
great precaution under a bell-jar filled with coal
gns. He found that this particular ferment was
not developed in liquids susceptible of nourishing
the ordinary vegetable ferments, such as beer-yeast
but that it was propagated, ou the other hand, in
the presence of albumen, casein, yolk of egg, and
urine, and induced the putrefaction of these liquids
even when they had been previously heated to
temperatures much exceeding 100° C. .

After having quoted a certain number of experi-
ments performed on supersaturated salinesolutions,
M. Schroeder finishes by stating a certain number
of conclusions, of which these are the principal :(—

There exists a sories of phenomena of fermenta-
tion and putrefaction which are due to germs exist-
ing in the atmosphere ; such are the alcoholic and
lastic fermentations, mouldiness, and the putrefac:
tion of urine

Animal or vegetable substances contained in &
flask closed by a plug of cotton are protected
against all fermentation, when the germs which
they contained have been destroyed by ebullition.

All germs carried in the air are destroyed by 8
short ebullition. However, milk, yolk of egg, and
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ment contain germs which are only destroyed by
a pmlnr(m)%eg ehullition, or by a temperature higher
an 100°C.

thr’,ll‘he germs contained in these latter substances
are susceptible, even after an ebullitivn which has
not been long continued, of indueing putrefaction,
by developing and taking the form of vibrios, large
in size, but s'fuggish.

This putrefactive ferment is of animal character.
It lives at the espense of albuminoid matters, and
canpot multiply under conditions which are favor-
able to the developement of vegetable ferments,

The crystalization of supersaturated solutions is
provoked by a kind of induction exerted by the
surfaces of solid bodies.

The crystalization of more soluble hydrated
bodics is due to aless energetic induction than that
which provokes the deposition of less soluble hy-
drated bodies.

The strongest induction is exercised by the sur-
faces of crystals of the same nature as the dis-
solved salt. The inductive force of the films of air
formed on the surfaces of solid bodies is less.
‘These films are destroyed by heat or by prolonged
immersion, and only re-form very slowly in filtered
air.

The crystalization of more soluble hydrated bod-
ies is only induced very slowly by a crystal of the
same budy introduced into the liquid with all the
necessary precautions; whilst the presence of a
crystal of a less soluble hydrated body induces an
immediate crystalization of the solation.

Supersaturated solutions isolated from the outer
air, whilst still warm, by a plug of cotton ave pre-
served o very lobg time, because the cotton pre-
vents the access of all the solid particles floating in
the air. Simple shaking is without action on su-
persaturated solutions, at least if it does not bring
them into contact with certain parts of the flask,
which already possess an inducing power.— 4dnna-
len der Chemie und Pharmacie, cix. 35.

THE EARL OF DERBY ON NOXIQUS VAPQURS.

The Earl of Derby, in moving for the appoint-
ment (Friday, May 9th) of a Select Committeeto
Inquire into the injury resulting from noxious
vapours evolved from certain mavufacturing
processes, and into the state of the law relating
thereto, said, in the absence of any more excitin
tOplcs‘Of discussion, he hoped he might be excuseﬁ
for bringing before their Lordships, as shortly as
he could, 2 subject certainly so far removed from
the range of party, or what was commonly ecnlled
politics, that his only fear was that he should not
be able to attract their Lordships’ attention to it in
2 degree commensurate with the real importance
of the question. Some time back their Lordships
had cou_ferred a greatadvantage upon themetropolis

J Ppassing n stringent measure againgt what was
called the Smoke Nuisance, Their Lordships had
also introduced a stringent measure with regard to
Polluting rivers so as to effect the produce of sal-
mon, But this could not be placed in competition
With matters which effect health, or the productive
power of land. With regard to the poisoning of
the air, and the streams and rivers of the country,
the noble Earl stated he had been informed by Dr.

yon Playfair—than whom no more eminent name
beed be mentioned—that, on being called on to in-

vestigate a case where the water was alleged to
have been poisoned by the refuse which had been
turned into it from a manuafactory where arsenic
and lead were largely employed, be had found that
though the water did not contain a sufficient
quantity of poison to be injorious to health, yet,
upon an analysis of one pound of mud, there were
from ten to twelve grains of arsenic. The noble
Earl next referred to the increase of alkali .works,
such as alum, soda, potash, and pearlash, and re~
marked how largely they cntered into various
manunfactures. In Newcastle-upon-Tyne there is
oue of these manufactories which employs not¢ less
than 1000 persons, and covers under one roof sixz-
teen acres of lnnd. Those of their Lordships whe
had travelled by the London and Northwestern
Railway probably recollected near Warrington a
most beautifal specimen of brickwork, in the shape
of a column 131 yards in height. It was erected
by Mr. Muspratt in order to meet the complaint
that was made of the injury caused by his works.
However, the great height of the tower only had
the effect of carrying the vapours further off. The
manufacture of soda was carried on by the decom-
position of common salt, by means of sulphurie
acid; and in most establishments the manufacture
of sulphuric acid was also carried on. That was
produced by the combustion of nitre and sulphur,
and resulted in the most offensive and st noxious
vapours. Fortunately, however, it bappened that
it was the interest of the manufacturers to condense
the whole of those vapours, and most of the works
in which both soda and sulpburic acid were manu-
factured, caused no inconvenience in the neighbour-
hood. Unfortunately, it was not sufficiently the
interest of manufacturers to condense the muriatic
acid gas caused by the manufactuie of soda. The
works of Mr. Muspratt were begun in 1831 or 1832.
For some years there were great complaints in the
neighbourhood of the injury done to crops, fences,.
and trees; and at last the evil became intolerable.
In 1846, the late Mr. Lee, the proprietor of a large
proportion of the land in the neighbourhood,
obtained a considerable amount of damages from
Mr. Muspratt, and another gentleman obtained no
less than £1300. damages. The manufacture was
nevertheless continued ; but in 1851, Mr. Les,
finding that the timber on his estste was either
killed or greatly damaged, brought fresh actions
against Mr. Muspratt, which were compromised by
the latter paying £2000. and costs, and giving &
promise, which was punctually performed, to pull
down and destroy the whole of his works. There
then sprung up at St. Helen’s a covsiderable num-
ber of other works, against which, in the same-
manner, the neighbouring proprietors were ¢om-
pelled to bring their actions. In 1839, Sir John
Gerard recovered £1000.damages ; in 1846, £2000.;.
and in 1852, he brought an action for more than
£4000., which was suspended by reason of his
dangerous illoess and subsequent denth. In the
meantime, additional manufactories had sprung up,
and the difficulty of tracing injury home to any
particular person was proportionately increased.
The consequence of these manufactures was that
for four or five miles round St. Helen’s,.in the
direction in which tho wind usually blew, there
was scarcely a living tree. . {Hear.) The landed

roperty had deteriorated to the extent of £200,000.

is (the Earl of Derby’s) house was five or six
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miles from St. Ifelen’s, und on the side of his park
next that town there had of late heen a very con-
siderable decay in the older timber, and to a certain
extent lie attributed it to the poisonous fumes of
the manufactures in question. Now, so far as
most of such manufaciures were concerned, A
perfect remedy might be npplied. as thq vapours
might he condensed in the simplest possible man-
ner, Water would absorh 480 times its own bulk of
muriatic acid gas, and consequently . constant flow
of water down the chimney would ahsorb the gas
as it rose. Some of the manulacturers already
took this precaution, but very many neglected to
do s0, and in many cases where the precaution was
taken the water was allowed to ran into brooks,
which therchy became poisoned. The water, huw-
ever, might not only be rendered innocuous, but
might Le tarned into n scarce of ahsolute profit,
The present law did not afford a sufficient remedy.
For the purposes of prevention, the law of England
was absolately silent, except aa to very partial pro-
vision made by the Public ealth Act, which gave
a certain power of preventing the erecrion of nui-
sances such as be had referred to. There were,
therefore, vnly two courses open—one to indi-
viduals, and the other to the public — for re-
medying the great injury done by these works,
viz., an indictment for a nuisance, and an
action for damages. In bringing an action for
damages one should prove the injury, and the
extent of the injury, and also that it was done by
the specific work; and although some persons
might succeed in geiting large dumages, still they
did not succeed in putting down the nuisance.
The noble Earl concluded by saying it was nos in-
tended to restrict the operations of trade ; the aim
of his motion was to inquire how far legislation
might be introduced which, without injury to
muauufactures, might protect the community against
the noxious vapours arising from them. (Cheerx.)
After some discussion the motion, as originally
framed, was agrecd to.

TIIE DISCOVERIES OF 1861.*

At the close of each year fur several years, David
A, Wells, A.M., has published a volume containing
an account of all the important discoveries in sci-
ence and art made during the year. The periodi-
cals of England, the continent of Earope, as weil
as of this country, are carefully watched, and the
mention of every new discovery is extracted. The
book usually contains about 400 pages, and a
copious index renders it a most convenient work
for refercuce.

Crystalline Strurture of Iron induced by
Vibration.

The spontaneous change forged and rolled iron
undergoes when subimisted to continuous vibration
is productive of so much eritical danger, especially
in the case of reilway machinery, that an investi-
gation into the best means of remedying the result-
lng evils has been viewed as an engineering
question of vital importance. Among others, Mr,
Schimmelbuch, of Liege, has undertuken the
subject, and the following is an epitome of his
nvestigations: A bar of pure unalloyed iron was
struck by a hammer three times in a minute for

* (Scientific Americnn.)

six consecentive weeks; at the expiration of thig
time it broke into three pieces. DBefore the experi.
ment the bar was a good specimen of fibrous irgn
after, on the contrary, its fracture exhibited 4
brilliant crystallized structure, resembliog that of
antimony.

A har of irou alloyed with nickle, submitted to
the sume treatment, underwent no change.

A very simple means exists of recognizing this
changed condition of iron, so dangercus in it
consequences. Pure iron, when magnetised b
contact, loses its magnetic properties immediately
the needle is detached. On the other hand, iron
combined with minute quantities of some foreign
body, such as carbon, oxygen, salphur or phospho-
rus, remaing magnetised, The eficncy of this
simple test has been established by repeated
experiments.—London Photographic News.

Under the patronage of the Austrian government
M. Bourvilie has also recently instituted o course
of experiments with a view of throwing sowne addi-
tional light on the subject of the induction of a
crystalline stracture in wroaght iron through
vibrations. ‘

M. Bourville’s apparatus consisted of 2 bent
axle, which was firmly fized up to the elbow in
timber, and which was subjected to torsion by
means of a eog-wheel connected with the end of
the horizontal part. At each turn the angle of
torsion was twenty-four degrees. A shock was
produced each time that the bar left one-tenth to
be raised by the next. Seven azles were submitted
to the trial. In the first the movement lasted one
hour, 10,800 revolutioas, and 34,400 shocks being
produced ; the axle, two and six-tenths inches in
diameter, was taken from the machine and broken
by a hydraulic press, and no changein the texture
of the iron was visible. In the second, n new axle,
having been tvied for hours, sustained 129,000
torsions, and was afterward broken by means ofa
hydraalic press ; no alteration of the iron could be
discovered by the naked eye on the surface of
rupture, but, tried with a microscope, the fibres
appeared without adbesion, like a bundle of
needles.

A third axle was subjected, during twelve hours
to 338,000 torsions, and broken in two; a change
in its texture, and an increased size in the grain
of the irva were observed by the naked eye. In
the fourth, afier one hundred and twenty hours,
and 2,588,000 torsions, the axle was broken in
many places; 2 considerable change in its texture
waa appurent, which was more striking towards
the centre, and the size of the grains diminished
toward the extremities. In the fifth, an axle was
submitted to 23,328,000 torsions, during seven
bundred and twenty hours, was completely changed
in its texture ; the fracture in the middle was
crystalline, but not very scaly. In the sixth, after
ten months, during which the axle was submitte
to 78,732,000 torsions and shocks, fracture pro
duced by a hydraulic press showed clearly an
absolute transformation of the structure of the
iron; the surface of rapture was scaly, like pewter
In the seventh and final case, an axle submitted t0
128,304,000 torsions presented a surface of ruptureé
like that in the preceding experiment ; the crystals
were found to be perfectly well defined, the iron
having lost every appearance of wrought iron.
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New kind of Elcctric Currente

When pure water flows through a porous body,
an electrical carrent is elicited ;_a fact established
by experiments, says M. G. Quincke, which may
be stated concisely in these terms:—

Sume thirty layers of thin silk staff were placed
over éach other and attached over one tube of .the
apparatus ; another tube was then adapted against
the former ; and the part separating them covered
thickly with sealing-wax. = Owing to the wide
pores of the silk, considerably more water flowed
through, under equal pressure, than when the clay
plate wus employed. The linen was used in the
same manner,

The other substances were applied in the form
of powder, in n glass tube of the diameter of the
above tubes, The ends of these tubes, the lenpth
of which varied, according to the substance em-
ployed, from twenty to forty-five millims., were
ground flnt, and over them were placed dizks of the
silk stuff spoken of, t prevent the flow of the fluid
carrying away particles of the substance under
esamination,  In the ease of Bunsen’s coil, the
tube was closed with plates thereof.

Platina was made use of in the spongy form,
iron as filings. The glass had been reduced to
powder on an aneil.  Ivory and the various kinds
of wood were employed in the form of sawdust, It
was endeavored in vain to press water through a
porous plate of wood, for the plate had to be luted
1o dry; and on becoming moist, even if cut per-
pendicular to the direction of the fihres, it warped
80 much that it broke the sealing wax or the tube.

The direction of the cleetric current was not
changed by adding acids or solutions of salts to
the distilled water, but it was considerably weak-
ened thereby.— Poggendorf)’s Ann.

Electricity Generated by Evaporation.

Mr. Palmiere, in a note in the Cosmos (Paris),
states that in order to obtain electricity by con-
densing vapors, he had some water in a capsule of
platina, not insulated, made to boil slowly, Ile
collected the vapor upon a platinum refrigerator,
at o height of ahout wwo feet abuve the surface of
the water, and by means of a condensing electros-
cope soon conviuced himself that the vapor wani-
fested positive electricity. XEncouraged by this
resule, he sought to discover the negutive electricity
In the capsule of platinum which contained the
water in a state of vaporization. Having isolated
the capsule, and put it in connection with a con-
densing electroscope, he conceutrated the solar
T2ys on the distilled water in the capsule by means
of u lens about a foot in diumeter. He thus
obtained a superficial ebullition, hardly visible, and
also indications of negative electricity in the cap-
sule. lle afterward varied the mode of experi-
menting, and operated on different ligquids.

What is Heat Lightning?

The flashes of li’hghtning often ohserved on a
summer evening, unaccompanied by thunder, and
Popularly known as * heat lightning,”” are merely
the light from discharges of electricity from a
thunder-cloud beneath the horizon of the observer,
reflected from clouds, or perhaps from the air itself,
33 1n the case of twilight. Mr. Brooks, one of the
directors of the telegraph line between Pittsburgh
tnd Philadelphia, informs us that, on one occasion,

to satisfy himself on this point, he asked for
information from a distant operator during the
appearance of flashes of this kind in the distant
horizon, and learned that they proceeded from a
thunder-storm then raging two hundred and fifty
miles eastward of his place of observation.—Prof.
Henry.
Magnctic Phenomenae

M. Rubhmkovff has the following notice -in the
Comptes-endus, vol. 1, p. 166 :—** If a stay (bride)
of soft iron be pressed against one of the poles of
an artificial magnet, the soft iron is observed to
become hard, and it is more difficult to file. If the
stay be removed, it loses its hardness and resumes
all the properties of soft iron.”

Mizcellaneous.

Air Power with combustion of Gas,*

This power of a new description, has been in-
vented in Paris, two years ago, by Mr. E. Lenoir.
Here is the principle on which it acts. 1If in an
air tight receiver, a mixture of combustible gas
and air be introduced and inflamed, the gas will
burn, generally with explosion, and produce a
considerable elevation of temperature, The gas
mixtore, suddenly heated, will tend to expand,
pressing with a heavy weight on the sides of the
receiver.

Mr. Lenoir attempted to benefit the manufactur-
ing community with this new expansion of the air
by heat. Iis power has very much the same ex-
ternal appearance as steam power, with the excep-
tion of the hoiler and furnace, which are dispensed
with. It consists of a strong cast iron cylinder,
with a corresponding piston and rod attached to
the asle of a fly wheel, along with the claps put in
motion by excentrics. On each side of the cyfiuder
is a clap, connecting on the one side the cylinder
with the gas receiver, and on the other the receiver
with the outside, allowing the issue of the air after
having performed its work by expansion on the
piston.

In order to illustrate the action of the whole
machine let us suppose the piston ready to give a
full stroke. The gas elap will be then opened,
and the piston in moving will introduce the gas
along with the air, by openings made in the clap,
80 that airissupposed to be in the piston in alternate
layers with the gas. This arrangement makes its
combustion less explosive, meantime the power is
increased. When the piston will have advanced
one-third of the stroke, the clap shuts, and through
an electric spark the mixture is inflamed. The air
expanding with a power equal to the high temper-
ature thus produced, will drive the piston at a full
stroke, when an outlet is procured to the expanded
air, through the particular clap. The fiy wheel
will keep up the motion and the piston will return,
introducing a fresh supply of gas and air, whish
will be inflamed when the third of the stroke will
be performed, and so on at each extremity of the
cylinder alternately. As thlq combustion of gas,
kept on for some time, might increase the temper-
ature of the cylinder to & high figure, a double

* From the % Lower C'anqda Agriculturist.”
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eylinder is used as a covering to the first, leaving
a certain distance between the two, 80 as to allow
a constant run of fresh water, )

These powers are now extensively used in Paris.
A single horse power will give twelve hours work
at SL 50. The ndvantage isin the facility aforded
to use the city gas, without the annoyance and ex-
pense of a particular man to drive it. By turning
the gas the machine is at once ready to work, and
it can be stopped with the same facility. There
is no danger from either fire or explosion. One
of these machines, 4 horse power, has been im-
ported as a model by Mr. E. I Parent, ci:il en-
gineer, Quebec, who will receive and answer all
communbications on the subject, with all dispnteh,
and due attention.

Uniform Weights and Moastxress

Under the auspices of the International Associa-
tion for obtaining a Uniform Decimal System of
Measares, Weights, and Coins, a collection of the
weights of the various countries of the world has
been made, and these will form part of the curiosi-
ties of the International Exhibition. Few persons
are aware of the extraordinary diversities in weights
and measures which exist in our own conntry. The

rice of corn, for instance, will be quoted in at
east fifteen different ways, in as many different
localities ; at so much per ewt., per barrel, per
quarter, per bushel, per load, per weight, per bole,
per bag, per coomb, per hobhet, per winch, per
windle, per measare, per strike, per stone. The
word bushel is in some places used for a measure,
in others for a weight, and this weight is by no
means the same in all places. In different towns
of England the bushel means 168 lbs., 73} lbs.,
62 1bs., 80 Ibs., 75 1bs., 72 1bs., 70 lbs,, 65 lbs., 64
lbs., 63 lbs., 5 quarters, 144 quarts, 488 lbs.; and
in Manchester, while u bushel of wheat is 60 1bs.,
& bushel of American wheat is 70 lbs. The mea-
suring of a stone is almost equally various. An
acre of land expresses seven different quantities.
These variations are highly inconvenient and pre-
judicial to the transactions of trade; and the
labours of the ahove-named association are directed
to the bringing about a uniformity, of which there
is great need. The metrical system employed in
France is that which is advocated. This has been
already established in Belgium, Holland, Sardinia,
Lombardy, Greece, Spain, Portugal, and many
other parts of the world. Great Britain and the
American States, however, still adhere to their old
gystems.

It may be trusted that our legislation will, ere
long, luok this matter boldly in the face, and at a
single stroke abolish the inconveniences, absurdi-
ties, and annoyances coutingent upon the avoma-
lous state of thinga which at present obtains. The
decimalization of weights, measures, and mouey, is
a thing which would immortalize the names of any
iqurnmenb accomplishing it, and confer on the

ritish public o boon which they would know how
to appreciate.— Mechanics’ Magazine.

The Prevention of Boiler Explosionss
A correspondent writes to the Manchester Guar-
dtan.:—“'l‘he dreadful calamity pear Bilston,
entailing the violent death of twenty-eight persous,
has induced me to trouble you with a few observa-

_ond the ingredients are in this manber so

-order to secure the inflammation of the match

tions on boiler explosions. These so-calleq
accidents arise in the great majority of cases simp]
from the circumstance that, from original faulty
construction or subsequent wear, the material iy
unable to withstand the requisite pressure. Singe
the lamentable catastrophe at Mr. Sharp’s works,
I bave uniformly muintained that explosions are
always the result of culpable igaorance or negli.
gence—ignorance of the use and necessity of 3
proper hydraulic test, or neglect of it if known,
I am aware that some have pretended that the
bydraulic test is injurious to the boiler, and hastens
the subsequent explosion. There is no foundation
for this opinion. On the contrary, it is certain
that if & material, say an iron-wire, has supported
a weight for a short time, it may be relied on to
support o weight a trifle lighter for a long time
afterwards. Besides,I would ask why a test should
be refused in the case of steam boilers, when it is
applied, as a matter of course, to rifles, cannon,
chain-cables, &e. T long ago pointed out, in your
columns and elsewhere, 2 method of testing boilers
by hydraulic pressure, in which the conditions of
strain under actual work were approximately ful-
filled. This method involves scarcely auy trouble,
and no expense, consisting simply in the use of the
expansion of water by heat. Ilad a pressure one-
third greater than the working pressure been so
applied from time to time to the Bilston boiler, its
weakoess would have been long ago exposed, and
the loss of life would have been prevented. In
suggesting the above test, I was not inflaenced by
merely theoretical considerations. Ihad repeatedly
tested the boiler of a small steam engine employed
for scientific researches at WhalleyRange. Iwould
ere now have been in the possession of ample details
on this subject, so important to humanity, had I
not at my present residence met with an unexpect-
ed and certainly most uncalled-for opposition to
my experiments. Ilowever, though unable to show
the application of the test to my own boiler, I shall
have great pleasure in assisting anyone who may
wish to make use of it.”’

Improved Lucifer Matches.

‘We have recently had occasion to notice some of
the many patented improvements which have of
late been introduced into the manufacture of
lucifer matches. One of the most novel and im-
portant inventions under this head is the ‘¢ pateat
special safety match” of Messrs. Bryant and May,
of Fairfield Works, Bow. The protection afforded
by the use of this match is based upon the circum-
stance that it will only igpite by being rubbed
upon the prepared surface of the box ; noordinary
kind of friction being capable of inflaming tho
combustible materials with which the wooden
splints are tipped. The match does not itself con-
tain any phosphorus, but is coated merely with
oxydising substances, such as chlorate of potas
in conjunction with binoxide of lead or manganese,
i jvided
that it is necessary to employ the special friction
surface, prepared with amorphous hosphorus',r lu;

i
security agaiost accidental conflagration is thereby

‘reduced to o minimum ; the splints have, indeed,
80 little of the dangerous character of the ordinary
match that the makers announce that their manu-
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facture epjoys the exclusive privilege of being
sanctioned and admitted within the building of the
International Exhibition. The matches were at
first coated with salphur in the usual manner ; but
this practice appears to have been discarded almost
immediately in favour of the employment of some
kind of fatty matter for impregnating the wood.
No phosphorus being employed in the match com-
position, they are, of course, quite destitute of the
unplensant odour and poisonous character of this
substance. The dangerous practice of carrying
loose matches about the house, and the common
habit among servants of striking them upon the
wall to the disfigurement of the paper-hangings,
will be altogether avoided by the introduction of
Bryant and May’s patent speciul safety match.—
Cliemical News.

Machinery For Printing ©alicoes.

An idea may be formed of the extraordinary in-
flaence which te introduction of machinery and
improvements in engraving have had in cheapening
the cost of printed calicoes, from the statement made
by Prof. Calvert of the United States, that large fur-
niture patterns, such as are required for some of the
oriental markets, and into which sizteen eolours
and shades enter, would have cost formerly from
7 dols. to 9 dols. per piece, because they would have
required sixteen distinet applications of as many
different blocks, and would have required more
than a week in printing, whereas the same piece
ean now be printed in a single operation, which
takes three minutes, and costs about 1 dol. 50-

The Electric Lighta

M. Nadar has recently succeeded in obtaining a
series of singular and interesting views of the Cata-
combs of Paris, by illumining them with the electric
light. The French department of the International
Exhibition possesses some photographs printed by
the aid of this light. Plants, grown under the in-
fluence of the electric light alone, are said to
assame their green tint as in sunlight.

Intcrcsting Geological Discovery ot Hastings.

. The fall of the cliff near Hastings has brought to
light an interesting slab of stone bearing on its sur-
face the clear impression of the foot of a gigantic
bird. It has three toes, each of which is about nine
Inches long in the tread, with a claw at the end,
of perbaps two inches in length. ‘I'ie backof the
foot, where the three toes meet a8 in  centre, does
not appear ; that part of the foot did not reach the
ground, But still further back is the mark made
by.the point of the spur, or fourth toe. From the
Dboiut of the middle claw to the mark of the spur it
meusures twenty-four inches, and in width twenty
Inches. The whole of the slab is covered with the
1nes of ripple made by the waves upon soft mud,
and there are numerous other impressions more or
less perfact of the same bird’s claws on ather slabs
ofsione, The bird which has left vs this footprint
may Le supposed to have been st least twelve feet

Igh, and perhaps much more. Mr. Jones, of the
Geologncul Society, Sumerset House, suggests that
1t may not be the footmark of a bird, but probably
of the iguanodon.
slab.—West Sussex Gaze

But he has not seen the original |

The Iron Fleet of Britain.

In addition to the iron frigate Achilles, 50, 6,079
tons, 1,250 horse power, building at Chatham dock-
yard, the following squadron of iron vessels are
now under construction by private firms for the
Admiralty, several of which are in a very advanced
state—viz., the Agiacourt, 50, 6,621 tons, 1,250-
horse power, building at Birkenhead ; the North-
umberland, 50, 6,621 tons, 1,250-horse power, and
the Valient, 32, 4,063 tons, 800-horse powér, build-
ing at Milwall ; the Minotaur, 50, 6,621 tons,
1,250-horse power, and the Orontes, 3, 2,812 tons,
500-horse power, building at Blackwall; and the
Hector, 32, 4,063 tons, 800-horse power, building
at Glasgow. The following iron-plated frigatss are
now building at the several Royal dockyards, the
whole of which are intended to be afloat during the
present year—viz., the Caledonia, 50, 4,045 fons,
800-horse power, at Woolwich ; the Ocean, 50,4,045
tons, 1,000-horse power, at Devonport ; the Prince
Consort, 50, 4,045 tous, 1,000-horse power, at Pem-
broke ; the Royal Oak, 50, 3,716 tons, 1000-horse
power, at Chatham ; and the Royal Alfred, 50,3,
716 tons, 800-horse power, at Portsmouth. In ad-
dition to the above there are no fewer than 31 line
of-battle ships and other screw steamers now on
the stocks at the several dockyards, most of which
are admirably adapted for conversion into shield
ships, on Captain Coles’s principle. Of these the
Bulwark, 91, at Chatham; the Repulse, 91, at
Woolwich ; the Robust, 91, at Devonport; and the
Zealous, 91, at Pembroke, are allin a very advanced
state, requiring only a comparatively small outlay
to plate them withiron, There are also three first-
class 51-gun frigates also building—viz., the Belvi-
dera at Chatham, the Tweed at Pembroke, and the
Dryad at Portsmouth, —which are admirably
adapted for conversion into armour-plated ships.
They would not require the removal of any decks,
as would be the case with line-of-battle ships, but
would only have to be lengthened and strengthened
to enable them to bear the increased weight which
would be placed on them. Of the other vessels
in progress several are intended to carry 22 guns
aod upwards. If completed as iron-cased steamers
they would be larger and of greater tonnage than
either the Monitor or Merrimac. The whole of the
hands have been removed from the wooden ships
building at the several dockyards, and are now
employed on the iron-cased frigates under con-
struction, five of which will be afloat by the end of
the present year.— Limes.

Canndian Coppors

The quantity of ore produced at the Bruce Mines
during the past senson was 472 tons 11 cwt. 3 qrs,
2 lbs., of 17 per cent., being about 75 tons short of
the previous year’s production. The production
at the Wellington Mine (leased from the Montreal
Company by the West Canada Mining Company)
was 1,175 tons, of about 19 per cent,, being over 100
tons short of the previous year’s production. The
royalty paid to the Montreal Company from the
Wellington was about 58 tons. The quantity pro-
duced at the Huron Copper Bay Mine, also in the
hands of the West Canada Company, will, it is be-
lieved, exceed that of the Wellington, and probably
bring last year’s produce of the Bruce and Welling.
ton and of the Iluron Bay together to about 3,000
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tons, a substantial proof of the capability of the
district. The value of the ore approaches $250,000
a considerable addition to the exports of the coun-
try from onc small port, but a mere trifle of what
might be done did the Government provide efficient
steam commanication with the upper lakes.—Iie-
port of the Lake Huron Mining Co.

Consumption of Timber in England,

Upwardsot three million loads of timber and wood
were imported into this country, and entered for
home use, in 1861 ; a quantity less by 166,624 loads
than in 1¥60. The computed real value of the en-
tire imports of timber and wood, for the year 1861,
fell short of ten millivns sterling by seventy thou-
sand pounds only. :

Test for Gascous Sulpurcus Acide

Hugo Schiff employs paper moistened with solu-
tion of protonitrate of mercury which instantly
assumes a gray colour from reduced mercury ; it is
requisite to test with lead paper for sulphuretted
hydrogen. Both gases are not present at the same
time, as they decompose each other.—Dingler’s
Journal.

The British Musctane.

The correspondence between the Treasury and
the trustecs of the British Museum ou the subject
of providing additional accommodation for the
varied collection belonging to the great mativnal
establishment has been published.  From this it
would appear that the trustees are resolved to
separate the plethoric contents of the present
museum by removing the departments of nataral
history, including those of geslogy, mineralogy
zoology, and ethnography, to a new building to be
erected on the estate of the exhibition of 185I. By
the removal of these collections from the museum
an area of some 65,000 feet will be left vacant, and
this may be appropriated chiefly to exhibition
rooms for coins, medals, prints, engravings, &c.,
&c., and more space for the library, which grows
larger at the rate of 30,000 volumes annually. It
is understood that the Treasury regards this pro-
position with favour, and that it is probable a Bill
will be introduced to Parliament embodying it.

Revivification of Animal Charcoals

MM. Leblay and Cuisinier give (Comptes-Ren-
dus, t. liv. p. 270) a new process for reviving ex-
hausted animal charconl. They find that the power
of absorbing coloring matter is restored on treating
the charconl with weak boiling solution of caustic
alkalies. They alsosay that the original absorbing
power of the charcoal may be very much incrensed
bgrrpourmg over 1t 2 weak solution of biphosphate
oi lime,

Chloride of Limec as an Insccticidce

In scattering chloride of lime on a plank in a
stable, all kinds of flies, but more especially biting
flies, were quickly got rid of. Sprinkling beds of
vegetable with even a weak solution of this salt
effectually preserves them from the attacks of cat-
terpillars, butterflies, mordella, slags, &c. It has
the same cffect when spriukled on the foliage of
fruit trees, A paste of one part of powdered

chloride of lime and one half part of some farty
matter, placed in a narrow band round the trunk
of the trec, prevents insects from creeping up it,
It has even been noticed that rats and mice quit
places in which a certain quantity of chloride of
lime has been spread. This salt, dried and finely
powdered, ean, no doubt, be employed for the same
purposes as flour of sulphur, and be spread by the
same means. — Dingler’s Polylechnisches Journal,
clxi. 240.

Hor‘ticultural Curiositye

¢ At the present momeat,”’ says the Independance
Belge, “ may be seen ia a garden at Fexhe-le-Haut-
Clocher, Belgium, o fine cherry tree not in blossom,
but bearing good-sized cherries. It is trac that the
wee has been covered every night with mastting, and
has been for seme weeks passed watered with luke.
warm greasy water. This is a remarkable instance
of precocivus vegetation.”

To Cheek the Warping of Planks.

The face of the planks should be cut in the
direction which lay from east to west as the tree
stood. If this be done, the planks will warp much
less than ir the opposite direction. The strongest
side of a piece of timbher is that which in its natural
position faced the north.

Coal Tar to Prevent the Potato Discase.

M. Lemaire mixed two per.cent. of coal tar with
earth, scattered the mixture over his ground, dag
it in eiﬁht inches deep, and then planted his pota-
toes. one of those protected by tar showed any
sign of the disease, while more than half of some
planted at a short distance on the same day, and
left unprotected, were found to be diseased.

A New Lathce

A new lathe has been recently patented by
Messrs. W. Muir & Co., of the Britannia Works,
Strangeways. By an ingenious adaptation of two
treadles, with alternate action, as much power is
obtained for turning metals as with steam power
of the same capacity. We believe that this is an
entirely new feat in mechanics,—to obtain, without
steam, as great a result, in cases in which power
is required, as is accomplished by steam. Such 3
lathe will be of incalculable service on board ves-
sels, and in those colonies—guch as India——where
labour is cheap. The lathe will be shown at the

International Exhibition.—Manchester Guardian.

Sex of Eggse

M. Genin lately addressed the Academie des
Sciences on the subject of *“ The Sex of Eggs.” He
affirms that he is now able, after having studied tho
subject for upwards of three years, to state with as-
surance that all eggs containing the germ of males
have wriankles on their smaller ends, while female
eggs are smooth ab the extremities,

To clean Marblcs

Mix pumice-stone, very finely powdered, into 8
paste with verjuice; lot it stand for two hours;
with a sponge then rub it over the marble, and
allow it to dry on; then wash it off with clean
water, and dry it with soft linen.—Builder.



