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" THE TORONTO ROLLING MILLS.

With the view of stimulating our infant efforts
to larger enterprises, in which Canada, with the
exception of her railways, her flour and saw mills,
and & fow other establishments, varied .in cha-
racter, has all but every thing to learn, the follow-
ing notice of 8 great industrial establishment is
published, There is a want of public spirit, if
not of enterprising men, amougst us, in order that
we may become a busy, manufacturing and thriv-
ing community.

- The Toronto Rolling Mills may, therefore, be
held up to our youth as one of those examples, in
which eapital, when directed with skill and en-
ergy, must and does always ensure success.

These mills ure situated near the eastern ex-
tremity of the city, at the mouth of the river Don,
the river of many sad remembrances, and located
o a piece of land which, not many years ago, was
a portion of a vast swamp—fertile only in malaria
and fever—but now from the theodolite and the
shovel, and from the blaze of many furnaces, has
become in reality a large purifier, and which,
along with the gap recently washed through the
peninsula, have rendered this and other portions
of the city mnch more healthy than in days
gone by.

In describing the operations of the Rolling Mills
we must first invite your attention to the train of
railway cars, in the northern portion of the pre-
mises, now heing emptied of their contents, that is
of the worn-out rails gathered up along the track of
one or other of our railways, and becoming now
the raw material of the manufacture—barring the
puddle iron,. which comes to be explained by
and by.

These old rails are delivered at this portion of
the premises, ds being contiguous to the large
shears, by which they are to be cut to the various
lengths required. Some of which are cut to a
given length, for the top, or head, of the rail, and
some to another length for the bottom, or ﬂunge,
of the rail ; those for the top-go to the hammer to
be shmgled 50 s to be made more solid and
darable in resisting the heavy loads passing over
the road ; those for the bottoms go to the rolls,
and are made into what are culled fluts, which are

not 80 hard as the tops, but they are tougher, so
as to form the broad flange or bottom of the rail.

Railway companies have found from experience’
that a real good rail, like every other real good
article, is always the chespest in the end ; hence
the improved system of manufacture in having
hammered heads, that is, having the top of the’
rail of hammered iron.

Suppose we now accompany “the old rails from
the yard to the shears, and first we find them
disposed on a low bed, or platform, side by side.
They are taken hold of one at a time, by two-
neen, one at each end, who slide it along the plat-
form until it comes in a line with the blade of the
shears, it is here seized by twé other men, one
of which measures off the lengths and guides the
rail in the shears, the pieces of rail snapping and
fallmg from- the bite of the ponderous shears, as
so many shingle nails from s nail machine; in
falling from the shears, those cut for the heads are
thrown into ome pile, and those for the ﬂanges
into another pile.

Having gone from the platform to the shears,
we move now from the shears to the furnaces, and
suddenly find ours€lves in a more complex tho-
roughfare.

The iron is taken from the respective piles at
the shears, already alluded to, by the wheelers, a
class of operatives who make themselves heard in
the Rolliog Mill, and frequently to the actual ter-
ror of the lady-visitors, who fancy they are really
‘to be trodden down and buried among railroad
iron. Whichever way they turn, they find them-
selves always in the way of the wheelers, and
‘more especially 80 at night, as the wheel-barrows
arerubbing on them before they are aware. To a
stranger the operations at night are much more
exciting than during the day; iron, coals and
cinddrs meeting you in the face wherever you go,
wheel-barrows here, and wheel-barrows there, and
wheel-barrows everywhere. One set of wheelers
' are taking iron to the hammer-furnaces, and one
set to the flat-roll furnaces, and another set to
the rail-mill farnaces ; long iron, short iron, flat,
iron, and heads, each being conveyed to its own
farnace; the long iron to be heated, and rolled
into flats; the short iron to be heated and ham-
mered into heads, and the flats and heads com-
bined in one pile to be heated and rolled into
rails.

Tar ForNaces.—There is no difference in the
construction of the furnaces for heating these
several kinds of iron ; between the heats the same
grim darkness surrounds them all; and on' visit-
ing the Rolling Mills at night, and should you

arrive just at this time, *‘between heats,” from -
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the lull and calm which reigns every where, you

would fancy the operations were over, until one or
other of the furnsce-doors are lifted, revealing a
kaot. of busy workmen, when by and by the ery

“buggy up! go a-head!” puts all in life and.

motion. The ponderous fly-wheel begins to whirl,
the furnaces by turns belch forth their almost
molten masses, which quickly find their several
places of aﬁpointment, some to the rolls, some to

the hammer, which like a mighty giant raises its:

huge head, and with a deafening hiss descends in
fearful vengeance, blow after blow succeeds each
vther in quick succession, until at length the ham-
mered slab is borne away among its numerons
fellows. Meanwhile the rolls are no less busy, the
rail-mill rolls receive its massive pile with thun-
dering ag of cannon, then to and fro it swings and
rolls until it forms a rail. The flat-mill rolls are
slso .now in motion, and never seem to tire.
Sometimos they feed on long thin pieces, at others
swallowing blooms of monstrous size, fresh from
the puddlers. The flats from these rolils ere
dragged away in front of a pair of shears, called
the hot shears, and the long bars are cut into
lengths, suitable for the rail-mill and the hammer
operations.

PupprLe Furnaces.—This is & branch of more
" than ordinary interest, being that whepein the
new iron is made, which is put upon the head of
the rail. This processis simply the manufacture
of malleable from cast iron, the cast iron being
boiled a certain length of time in what is called a
puddling-furnace, during the boiling it is stirred
abont and then formed into balls in the furnace,
these balls are withdrawn separately and squeezed
in s peculiar kind of a machine, resembling the
Jjaws of an a.lhgator, in which the courser of the
cinder and dross is equeezed out and leaves the
lump new malleable iron, and being newsand
strong, it is well adapted for the top of the new
rails,
.. Having gone from the yard to the shears, from
the shears to the furnaces, and from the furnaces
to the hammer and the rolls, we may uwow follow
the rail from the rolls to its completion and its
" being sent off on the cara.

Immediately behind the ﬁmshmg pass of the
rolls, the cail is forced along a carriage, and is
hers taken hold of by two men, end adjusted for
the saws, two of which, about three feet in diam-
eter, and running at a great velocity, are placed
one at each ¢od of the carriage, and this co.rm.ge
is moved mwards towards the saws by- geering, 80
a8 to out the rail at hoth ends at the same time
and to a uniform length After being out it is
taken to the, stralghtemng-plnte, and a.ny uneven-

ness taken out of it by letting it fall several times
on the plate; a bend, or curve, is also given to
the rail here, sufficient to counteract the unequal
cooling, and to have the rail as straight as possible
when cold. This part of the process, like many
others, can only be%roperly understood by those
engagedin it. After being curved, it is drawn along
a large level bed, called the hot-bed, and remains
here until it is cold; it is then seized by other
two men, who push it forward to the cold-straight-
oner. This operation is performed in a machine
which may be termed a mule, having something
in common both with the shears and the squeezer.
The manipulation of the rails in this process,
although apparently simple and easy, requires
not a little strength, and some dexterity, to ac-
complish. Some of the visitors get sadly foiled in
the trial. After getting the finishing touch here,
g0 far a8 straightening is concerned, the rails are
placed upon another rack and the rough end
dressed ; they are theu slided along on this rack,
preparatory to being punched in the end, for
jointing on the track.

Pouncaing,—The punching process is also one of
considerable interest, and employs some half dozen
men. The punch is a vertical working machine,
very powerful, and makes apparently only few
depressions in & minute. Between the punch and
the rack is o small pivoted frame with two rollers,
having grooves for the flange of the rail, and cor-
responding with the height of the punch, and to
provide for the rail laying level in the process of
punching. The rail is now moved forward to the
first guard and one hole punched, it is then moved
forward to the second guard and the second hole
punched. The rail is now drawn back until it is

"balanced on the pivoted frame with rollers and

swung round, and the other end punched in &
similar manner to the first, -

Sowe of the rails gre also notched in the flange.
The operation of notching being somewhat similar
to that of punching. It is unnecessary to go
over if. )

After punching, the rails are rolled” on to
apother rack facing the delivery track and the
weigh scales, from which they are either pus
directly on board the cars, or laid away in the
yard ready for delivery.

Geoneral Remarks.

This establishment is the property of Messrs,
Gzowski & Co., and was started in 1860 ; produc-
ing the first season about forty tons per day; the
production having jncreased every season since
that time until the pregent, when it has reached
seventy tons per day, English tons. There is

steam power amounting to mnearly five hundred
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-horses’; :not more than three hundred and sizty of
which is yet required at any one-time. There are

eight steam boilers in the mill, of the kind calied
tubular boilers, each of which at the pressure they :
The steam '
is produced by the heat evolved from the iron fur-
maces; consequently no coal is used directly for

carry, is equal to sixty horse-power.

making steam, The boiler in connection with
and especially used for the steam fire pump, is
something under twenty horse:power. These
"boilers are made of the best iron and workman-
ship, and subjected to a thorough inspection and
washing out at the end of every week.

Toe Larce EncINe~—This massive motor was
manufactured in the Stutes, and is of the kind
designated ‘horizontal high:pressure. It is con-
atructed different from any engine in Canada, hav-
ing separate valves for admission and eduction;
and embraces the best arrangement for expansive
action. This engine has given every satisfaction ;
-as the engineers say, * it has worked to 2 charm.”
The power is about three hundred and fifty horses,
but is seldom worked up to this unless from undue
" rvesistance, o cold pile in the rolls, or other ocb-

struction. We may remark that so smooth and
perfect is the performance of this machine that
when ‘pressing your koee upon the iron bed, you
caunot tell when it is passing the centres; and so
perfect is the expansion gear that it cuts off from
nothing to seventy-five per cent. of tho stroie, ac-
oording to the load it has to carry; seventy-five
being considered & mazimum admission for even
ordinary constructed engincs. This engine is
direct action, there being no intervening gearing
‘between the engine-shaft and the rolls, The
crank-shaft is coupled to the axle of the middle
roll. )

The small engines for driving the machinery are
‘two twenty-five horse engines combined. These
were also made in the States by a first-class firm,
and bave given every satisfaction. The com-
bined engine cannot be surpassed for general use.
The eongineers say, “we consider that we can
challenge all Canada for steam engives.”

Donkey ok PuupiNe Enaines.—There are also

_in the mill eight donkey-engines for feeding the
boilers, one to each boiler, built also in the States,
and so finely got up that they run equelly well at
ten or at two hundred strokes per minute,

Steau Fize Poup.—This is one of the most use-
ful machines in the whole establishment, being
always ready for any or every purpose ; simple
end easily managed ; and with the numerous coils
of hose beside it, gives the employees a feeling of
security when at work, knowing they have ample

.means at band to extinguish any thing in the

shape of fire; for fear of which they all secem to

exercise a very laudable degree.of caution.
There are ten heating and two double puddling

furnaces, three pairs large shears, two large

punches, one straightener, one squeezer, two steam
bammers, eleven steam engines, and various sets’
of rolls. Raile of any pattern can be made, and
fish plate for the same.

There is also on. the premises a complete mg-
chine and blacksmith’s shop for doing the repairs,
making the rolls, and renewing of the same:; a
mill for grinding sand, which is used in the fur-
naces ; and numerous other things we are obliged
to pass over, '

When we state that about eighty tons of coals
are used per day, it is unbecessary to say -any
thing about the quantity on hand, which seems
like a coel hill itself ; indeed every thing seems to
be first-class.

‘“ Wagte not: want not.” - The motto .above the
late Sir Walter Scott’s kitchen door, is -one that
seems applicable to the Rolling Mills. The enter-
prising proprietors, Gzowski & Co., may reasona-

bly request that nothing be wasted, since they

provide with such a liberal hand.

There are-about two hundred and fifiy men em-
ployed, and probably one thousand sizx hundred
persons depending upon it, under Providence, for
their daily brend ; some eazning large wages, and
all paid in cash every month. ¥t would be well
for Canada to have more of such men ‘as the pro-
prietors of the Toronto Rolling Mills; and ik
closing this brief notice, we heartily wish -them
the full measure of their well-merited success.

Bourd of Jris and ﬁl&nnfactum

FOR UPPER CANADA.

THE FOURTH VOLUME.

The present number commeénces the fourth
yearly volume of ‘this Journal. From its com-
mencement, its circulation has been -slowly but
steadily incressing. Its original articles and selec-
tions being mostly of a practical charaoter, are not
calculated to please the masses; but thinking men
—men who take an interest in the world’s indus-
trial and scientific progress, will find its pages
largely ocoupied with selections from .the best
Buropean and American scientific and mechanical
periodicals, and with such information on leadinj
practioal topics of Cauadian -interest -8é we have
been able with our limited :means to obtain.

In this last department we are always glad to
receive information from anyand every source able -
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to furnish it. The mechanical and other industrial
resources of this Canada are to us all important,
‘and he who furnishes for the benefit of the public
¢he most and the best information under these

heads—information conducive to the progress of.

the trade and manufactures of the country—is its
best friend.

Wesolicita liberal snbscnphon list for this year.
‘The Journal will be published on the 15th of each
month, as heretofore, at the umform subscription
of 75 cents. per anuum, paysble in advance.

News and other Agents are authorised to retain
33} per cent, commission on subscriptions collected
and remitted by them to the Secretary.

Mechanics’ Institutes, and Literary or Agricul-
tural Societies, will be supplied at 50 cents per
copy per annum ; but Members subscribing other-
wise than through the ageney of their respective
Secretaries, or other proper Officers, will be charged
the full rate of 75 cents.

A few bound copies of Vols. I. IL and IIL of
the Journal are for sale, at $1 00—postage free.
‘Remittances of subscriptions in arrear are respect-
fally urged upon all, as the amounts are too small
to send an ageat to collect. :

e

ANNUAL MEETING.
Toronto, Jan. 12th, 1864.

The Adjourned Annual Meeting of the Board
“was held this day, in the Board Rooms, Mcchanics’
Institute, at two o’clock, ..

The members present were, the President of the
Board, J. Beaty, Esq., M.D., Delegate Cobourg
Mechanics’ Institute; B, A. McNaughtor, President
Newcastle Mcchanics’ Institute ; John Shier, Presi-
dent Whithy Mechanics’ Institute ; Rev. Professor
Hiocks and Professor Backland,Uaiversity College,
Toronto ; William Edwards, President, and W. H.
Sheppard, R. J. Griffith, Henry E. Clarke, Henry
Liangley, Walter S. Lee, and C. W. Buntiog,
Delegates-from the Toronto Mechanics’ Institute.

The several certificates of appointment by the
- Mechanics’ Institutes represented at the Moeting,
were submitted, and names record®d.

The Minutes of last Meeting of the Board were
‘rend, and approved of as correct.

The Auoual Report of the Sub-Committee for
the past year wasread by the Secretary ; also a full
and anelyzed statement of the Receipts and Ex-
penditare, as examined with the Vouchers and
signed by the Auditors as correct.

On motion of Mr. Sheppard, seconded by Mr.
Lee, the Report of the Sub-Gommm.ee was received
and adopted. :

Office-Bearers and Committee for the ensning

year were then balloted for, and the following

gentlemen were declared elected :

President :—J. Beaty, Beq., M.D., Cobourg.

Vice-President :—Rev, Prof. Hincks, University
College, Toronto,

Seeretary & Treasurer ---Mr, Wm.Edwards, Toronto.

Sub- Commiltee :-~Professor Buckland and Professor
Hind, Toromto; John Shier, Whitby; E. A.
MoNaughton, Cobourg ; W, H. Sheppard, R. J.
Grifith, H. E. Clarke, Walter . Leo, and Henry
Langley, Toronto. '
The Meeting then adjourned.

o

REPORT.

The Sub-Committes, at the elose of their term
of office, beg to present to the Board the Seventh
Anoual Report.

Siz Mechaaics’ Institutes have been represented
at the Board during the year: Cobourg and New-
castle Institutes by their respective Presidents,
and Hamilton, L’Orignal, Toronto, and Whitby,
by their Presidents and- Elected Delegates. The
Toronto University-College was represented by the
Rev. Professor Hincks and Professor Buckland,
and Trinity College University by Professor Hind.

During the year, one of the most usefal mem--
bers of the Board and also of the Sub-Committee,
has been called to hislong home. Your Committee
cannot refer to this painful event in more fitting
words thao are contained in the following notice
from page 236 of the Journal :

¢ It becomes our painful duty to record the death
of a most valuable and highly respected member of
the Executive Committee of this Board, Dr. W. Craigie,
of Hamilton, who departed from amongst us on the
9th of the present month, and in the 65th year of his
age, after a few weeks’ illness.

““On the organization of the Board of Arts and
Manufactures, in the year 1857, Dr. Craigie was
elected a Delegate by the Hamilton and Gore Mecha-
nics’ luostitute, and at once took a warm iuterest in
furthering the objects of the Board. At its first general
meeting he was elected a member of the Executive
Committee, to which position he has been annually
re-pppointed. He also held the Vice-Presidency of
the Board during the past year; and although in
attendiog to his duties he had to travel from his home
to this city, be wes seldom absent from its meetings.
His kindoess of manner, and intelligent discussion of
all matters brought under his notice, won for him the
esteem of all his colleagues, His loss will be severely
felt, not only by this Board, but by several scientific
and other societies with which he was actively asso-
ciated.”

It would have been a source of gratification to
your Committee had they been enabled to report a
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larger representation of Mechanics’ Institutes;
but while-the trifling Legislative grants formerly
made to these institutions, and professedly with-
drawn but For a short time, so as to resume them
‘under some more judicious mode of. distribution,
continues to be withheld, it can scarcely be ex-
pected that institutes at any considerable distance
from Toronto will manifest such an interest in the
affairs of the Board as will induce them, out of
their very limited means, to bear the expenge of
sending Delegates to attend its meetings or take
part in its management,

Your Committee can scarcely conceive that the
state of the Provincial finances is a sufficient cause
for withholding these small grants, nor can it be
through want of confidence as to the judicious ex-
penditure of the monies by the respective insti-
tutes, if the grants were made on some such condi-
tions as suggested in a memorial from the Board
to his Exzcellency the Governor in Council, in
March, 1862, and published in this Journal (page
105), for April of the same year.

Financess

By a careful expenditure of the funds of the
Board, your Committee are enabled to report a
considerable balance in hand at the close of tha
year. . The Secrotary-Treasurer’s detailed state-
ment, herewith submitted, shows, total receipts,
$3,559 21; expenditure, $2,711 71; balance in
hand, $847 50.

On 31st December, 1860, the balance reported
was $2,495 84 ; in 1861, this balance was reduced
to $1,636 63; in 1862, the balance was only
$1,050 84; and this year, as already stated, shows
a still further reduction. In addition, however, to
the balance now in hand, there are assets due on
account of the Journal, for snbscriptions and ad-
vertisements, amounting to $320 00; which, added
to the balance in hand, shows a total in favour of
the Board of $1,167 50. Total balance, Dec., 1862,
including assets on Journal account, $1,463 84
Total balance, Deo., 1863, including assets on
Journal account, $1,167 50. Rceduction of balance
since last report, $296 34.

When it is considered that the whole revenue of
the Board consists of the annual grant of $2,000
by the Provincial Legislature, and that a loss of
upwards of $500 per annum has thus far been
sustained in publishing the Journal of the Board ;
and that out of the remainder the charges for rent,
salary of Secretary, and incidental expenses, have
t0 be met; and that the rooms now occupied had
to be farnished, and & well-selected and expensive
collection of books for the Free Library of Refe-
rence to be obtained, and to which expensive ad-
ditions have regularly to be made a8 mew and

suitable works are issued; it will be seen z'i:at it -
bas been by the strictest economy, and the most
prudential management on the part of their pre-
decessors, that your Committee are enabled to
report 8o healthy a state of the finauces.

Library of Refercmces

Your Committee have great. pleasure in report-
ing the continued success of the Free ILibrary of
Reference, both as regards the class of books it
containg, and the extent to which it is rendered
available to the public, The Library is comfort-
ably furnished, and any assistance required by
perties in consulting works on the shelves is cheer-
fully given by the Secretary. The class of works
most generally consulted are those in ““ Engineering
and Mechanics ;” ¢ Manufactures and Trades ;”
“Decoration and Ornament, and Desiguing ;”
“ Patents of Inventions ;* * Chemistry in its appli-
cation to Manufactures ;” and the ¢ Parliamentary
Publications of the Province.”” The constant refe-
rence of parties to these works, during each day,
and more especially on every Tuesday and Friday
evening, when it is open for the beunefit of those
who cannot attend during the day, shows that the
efforts of the Board to furnish a free library of val-
nable practical works of reference for the artizan,
the mechanic, the decorator, and the inventor, are
becoming duly appreciated. '

The number of books added to the Library
during the year is 123. The total number now in
the Library is 1,17T, of which there are of British,
American, and Canadian Specifications and Plates
of Patents, 580 vols, ; Statutes, Juurnusls, and
other Parliamentary publications, 147 vols. ; Tran-
sactions of Societies, 29 vols.; and of the latest
Cyclopazdias and standard works on Architecture,
Deooration, Designing, Engineering and Mechan-
ics, Manufactures and Trades, and General Science,
415 vols. Of these your Committee acknowledge
a donation from the United States Patent Office of
3 vols.; from the Institution of Mechanical
Engineers, 1 vol. ; from the Smithsonian Institu-
tion, 14 vols.; from the Commissioners for the
International Exhibition of 1862, (34 pamphlets)
13 vols.; and from the heads of departmenis of
the Government of this Province, the regular trans-
mission to the rooms of the Statutes, Journals,
Sessional Papers, Blue Books, and other Parlia-
mentary documents. ’

Model Room. )

But few accessions have been made to the number
of models in the room since last annual report;
the models of all new patented inventions- being
gent to the Patent Office at Quebec. Were dupli-
catemodelsrequired from inventors before granting
their letters patent, one set could be kept in the
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Board Rooms in Toronto; and would be a greut
conveniende to inventors in Upper Canada.
Annusl Fxamination.

In accordance with a programue issued by their
predecessors in November, 1862, your Committee
held an examination of members of Mechanics’
Institutes in June last. Seven candidates only,
presented themselves for examination, and these
were all pupils of classes in the Toronte Mechanics’
Tustitute. »

The subjects taken up, and the Examiners there-
in, were :

English Grammar and C’omposr.twn——M C. Howe

LL.D., Toronto Grammar School.

Arithmetic—M. Barrett, M.A., M.D., U. C. Coll.

Book-Keeping —J. H. Mason, Esq,, Toronto.

Drawing—W. G. Storm, Esq., Toronto,

Penmanskip—~W. R, Orr, Bsq., Toronto.

" The awards were as follows :

Lewis, Richard, aged 16—Grammar and Composi-
tion; lst Class Certificate.

Woodsworth Richard, aged 16, Clerk—Grammar

- and Composition; 3rd Class Certificate. Arith-
metic ; 2nd Class Certificate.

Grabam, Wm., aged 24, Carpenter—Arithmetic ;
3rd Class Certificate.

Milne, John Alez., aged 24, Saléesman—Book-Keep-
ing ; 2nd Class Certificate.

Charles, George, aged 18, Wood Carver—memg :

3rd Class Certlﬁcate. .

Rogers, Charles, aged 19, Carver—Drawing; 3rd

Class Certificate. .

A silver medal was also awarded to Richard
Lewis, as the most successful of the candidates
passing theexamination ; and thesum of tendollars
was awarded to the Toronto Mechanics’ Institute,
being the amount offered ¢ to each Institute estab-
lishing, and keeping in operation for not less than
three months, a class or classes of not less than ten
members, for the study of any of the subjects named
in the programme, and submitting at léast two
members of such class or classes as candidates for
-examioation.”

Letters of thenks were communicated to the

- several gentlemen acting as Exzaminers, for their
valuable and gratuitous services. .

Your Committee appropriated the sum of $60 for
a design and one hundred lithographéd copies of
a certificate for candidates, but have to regret not
yet obtaining such a desiga as would be satisfac-
tory to this Board to adopt.

Arrangements have been made for holding the
next Annual Examination on the 7th, Sth, 9th and
10th of June, 1864, a programme of which was
published in the November number of the Journal,
page 334.

Thie ¢ Jovumal.

\The third annial voluwe is completed, and your
Committee congra.tulate the Board on the satis-
faction which it appesi's to have given to the gub.
seribers, from whoii the Secretary has received
many flattering commendations, as to the ability
with which it has beén conducted ; nor has it failed
to receive bigh comimiendations from several of the
leading Provincial and other public journals.

In addition to the original matter it contains,
Telating to Cardda, your Committée can with ¢on-
fidence refer to the Jowrnal as a valuable record of
the varions mechanical and scientifis improvements
of ‘Great Britain and foréign countries, preserited
to the Canadidn public in & chieap and conveniént
form ; in this respect it would, However, be Ten-
dered much’ more valuable did the funds of ‘the
Board allow of a larger number of wood-cut illus-
trations being supplied.

The monthly issue for the past year has been
nearly 1250'; but at the very low price at which it
has been published—50 cénts per annum-—a 1688
has accrued to the Board of upwards of $500 for
thie year. The lowratehas also had this additional
disadvantage, that bo commission could be allowed
to‘agents for collecting the subscriptions duae,’so
that a large ‘amount - still remains uucollected.
Your Committee hiave theércfore made arrangements
for 1864, for'a monthly issue of 2,000 ‘copies, and
at the uniform subseription of 75 cents per annumj
allowiog to Agents, Mechanice’ Tnstitutes, and
Agricultural and Literary Societies, 333 per cent
discount. By ‘this arrangemeént but a ‘trifling loss
is anticipated on its publication for 1864.

Free ¢opies of the Journal have from its com-~
mencement been sent to all the members of the
various branches of the Leglslature, to the Me-
chanics’ Institutes of Upper Canada, and to some
of the leading Scientific and Literary Institutions
and "Journals ‘of Great Britain and the United
States.

As the Board aims o°make the Jowrnal the
special advocate of the interests of Mechanics’ and
other similar Institutions throughout the Province,
it'is desirable that abstracts of their annual reports,
and all other proceedings of general interest,
sliould be furnished for publication or notice in
its 'pages; this would create on the part of their
members, an interest-in the Journal, slike bene-
ficial to themselves'and the Institutions with which
they are connected.

During the past year the Journal has c¢on-
tained copious notices of the spirited and bene-
ficial movéments of the Diréctors of the Toronto
Mechanics’ Institute, to make it what each
Mechanics’ Institute ought to be—~a medium for
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jmparting useful end sound instruction to the
industrial classes, and a place for healthful amuse-
ment and recreation for all its members; and
your Committee are pleased to motice that Insti-
tutes in some other localities are making successful
efforts, to accomphsh snmﬂar results. It is
des:rs,ble that the pages of the Journal should
conduce as much as possible to that end.

Amem!ments to Act of Incorporauon, and to
Patent Luws.

During last year an amended Act for the  En-
courpgement of Agnculture, Arts and Manufac-
tures,” and an amended Patent La.w Act were
introduced to Parlinment; but owing to the
abrupt termination of the session, these Acts have
not yet become law. Your Committee believe
that, as introduced, they were dotk in accordance
w1i;h the repeated prayers of this Board to the
‘Government, and trust they may be sanctioned by
the Legislature at an early day.

Provincial Agricultural Asscciation.

At the last Annual Meeting of the Association, |

held in Kingston, on Friday, September 25th, a
new code of By-laws, proposed at the previous
meeting—a draft of which appeared in the Journal
of the Board, for October, 1862, page 299—was
adopted.

In clause 4 of these By-laws it is provided that
¢ All entries in the Department of Arts and Manu-
“factures shall be made with the Secretary of the
“ Board of Arts and Manufactures.” Enotries in
the Departments of Agriculture and Horhculture
to be made with the Secretary of the Board of
Agriculture, as heretofore.

Clause 18 also provides that these By-laws ¢ may
“be altered or amended at any Annual Meeting of
< the Association—notice of the intended alteration
“or amendment having been published in the
“ ¢ Agriculturist’ and in the ¢Journal of the
“ Board of Arls and Manufactures’® for trhee
* months prior to the day of Annual Meeting.”

Your Committee notice this change in the
mode of receiving entries, for the information of
those who may intend to exhibit at the show in
Hamilton in September next.

School of Designe

One of the objests contemplated in the forma-
tion of this Board was the establishment of 2 school
of design. In the year 1858, shortly after its or-
ganization, the Board appointed a committee of its
members to wait upon the Rev. Chief Superinten-
dent of Education for Upper Canada, with a view
of ascertaining if any of the models and ocasts in
the Museum of the Educational Department could

be made available for the purpose. Dr. Ryerson
informed the committee that he had been for
some three or four years making preparations to
open such a school in connection with his de-
partment, and that he would in a short time
have his arrangements completed, and the school
opened to pupils, at very moderate charges, for
mstructxon For some onuse unknown to your
day been carned out ‘but that such a school is
necessary, and would be of very great advantage
to our art-workmen, there can be no doubt,

‘Your committee regret that the very limited
revenue of the Board—hbarely sufficient to carry
out its present operations successfully—will not
warrant them in recommending the opening of such
0 school in connection with the Board; they how-
ever venture to express a hope that ere a very long
time elapses, means will be placed as their disposal
to enable them to carry out this very deslrable
obJect. )

Concluston.

In conclusion, your Committee beg to recapita-
late the objects which the Board has thus far been
enabled to carry out, viz :

1st. The Free Library of Reference of Books
and Designs.

2nd. The monthly Journal of Arts a.nd Manu-
factures.

3rd. The Annual Ex'xmmatxon of candidates
from the industrial classes in useful studies, and

‘ a.wardmg cert.lﬁco.tes and prizes of merit,

4th. The management of the Arts and Manufac-
tures Department of the Provincial Exhibition of
Upper Canada. .

The objects which the Board deeires to accom-
plish, but is restrained for want of funds, are—

1st. The establishment of a Mugeum of Canadian
Manafactures, and choice examples of Foreign
Manufactures ; and also of natural and prepared
substances adapted for manufactunn & purposes.

2nd. The establishment of a School of Design,
and for practical ingtruction of mecha.mcs and art-
izans.

3rd. The awarding of prizes for useful discoveries
and improvements ; and for essays and papers upon
industrial subjects of importance to Canadian
interests.

All which is respectfully sabmitted,
JomN Bearry, JuN., President.
. Witeiau Epwaros, Secretary.
Toronto, January, 1864, '
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BOOKS ADDED TO THE FREE LIBRARY OF REFERENCE.

SaeLr No.

B. 21, 22... .........Cabinet Maker's Assistant; A Series of Original Desigos for Modern
Furniture, with descnphona and details of construction ; preceded by
practical observations on the Materials and Manufacture of Cabinet
Work, and instructions in Drawing, udapted to the Trade 2 vols,
£0lio 3 1888 .ccunenecitceeeee seevrscrvceenseson o enes " essresren o eeens

D. 45 ..cccivee ... Carrisge Builders’ and Harness Makers’ Art Journal 4to 1863

E. 101......... reenren bt Practical Mecbanics’ Journal” Record of the Great Exhibition of 1862.
The scope of this work, as regards the objects of the Exbibition, is
ogly hmlted by the exclusion of objects of Fine Art proper. 4to.;
186;

. Blackie & Son.

esstevson see be senees ¢ 10000 -0ssscee. costes sesssonce 40000 e2 0000 c0neeeset sbuses - va0n,

F. 54 ..oeeccvnreee. Geological Survey of Conada : Report of Progress from its commencement

to 18683 ; illustrated by 498 wood cats in the text. 8vo.; 1863...... Sir W. Logan.
@G. 83, 84....0000000. Cannda, Past, Present and Future; being a Historical, Geographical,
Geological and Statistical Account of Canada West. ! vols., 8vo...... w. H. Smith.

H. 55, 66..ccc... ...Explorations in the Iaterior of the Labrador Peninsula, the country of the

Montngnais and Nasquapee Indians, illastrated. 2 vols., 8vo. ; 1863. H. Y. Hind,
K. 88 .cenev-veenne. The Artist’s Guide and Mechanics’ Own Book, embracmg Chemlstry appli-

cable to Mechauic Arts; Mechaunical L‘xercises in the Various Metals;

and a variety of usefal’ Recexpts for the various occupations of life.

12 MO.reieeriirreconens sesesee vevssnt vecsess sevsanses seseee of o Pilkinglon.
K. 89 ......eeeeeee..Chemistry Applied to Dyeing. 12 mo. 1863 cerorers .- . J. Napier, F.C.S.
L. 86 . . e Views of Canada and the Colonists, embrucing the Experlence of on Elght

Years’ Residence. 12 mo.; 1851.. vesneteeaneourentose e senencrseos J. B. Brown.
N.3..... .. Hand Book for Readers and Stadents. 24 mo..... veer A. Potter,

RECENT BRITISH PUBLICATIONS.
Allen (C.) Young Mechanic’s Instructor, 2nd edit., roy. 12 mo.. cesireveionases 0 2 6 Elliot.
Apjohn (James) MetaMoids, feap. 8V0 vieeerverrinvee sosinsernns wesss 0 7 6 Longman.
Cassell’s Elementary Handbook, How to Colour o Photogmph new edxt fcup 8vo. 0 1 O Cassell.
Catechism (A) of Photography, new edit., feap. 8vo..... ceeeee 01 0 Cassell.
Fresenius (Dr. C. R.) Qualitative Chemlcu\ Apalysis, Gth edlt 8vo veeseenee 0 10 6 Churchill,
Hiond (Hen. Y.) Explorations in Interior of Labrador Pemusula., 2 vols. 8vo 112 0 Longman.
Lardner (Dionysius) Animal Physics, Vol. 2, new edit., post 8vo. ........ 0 38 6 Wealton.
Lepsius (C.R.) Standard Alphabet for reducmg Unwritten Languages, 2nd edit Bvo. 0 8 0 Williams & N
Lowndes (Charles S.) Eogineer’s Handbook, 2nd edit., post 8vo... 0 5 O Longmun.
‘Molesworth (@.L.) Pocket-Book of Useful Formuls for Civ. Eogi, 4th ed. obg 32mo 0 4 6 Spon.
Rivers (Thos.) Orchard-House ; Cultiv. of Fruit-Trees under Glass, 11th ed. fp 8w. 0 8 6 Longman.
Shelton (E.) Dictionary of Dvery Day Difficulties, cr. 8vo., red. 0 ceeuee vavenee 0 6 0 Ward § Loc.
Sherer (John) Desk-Book of English Synonymes, 12 mo....ueveveuree vee e iveierrecnns 0 8 G @roombridge.
Smiles (Samuel) Industrial Biograpby, Ironworkers and Toolmakers, sm.cr,8vo.. 0 6 0 Murray.
Stereoscopic Megazine (The) 1863, 8vo... e ressoraes we 2 2 0 L. Reeve & Co.
Ward (Hon. Mrs.) Microscipe Teuchmga Deecnptnons of OhJeots |mp “16mo..... 0 7 6 Groombridge.
Young (Arthur) Nautical Dictionary, Assisted by James Brisbane, 2nd edit., 8vo.. 0 18 0- Longman.
. RECENT AMERICAN PUBLICATIONS.

Art of Sketching from Nature, by T. Rowbotham, 12 mo., 27 1llustrutlons o resvve sunere Tilton.
Air-Breathers of the Coal Period, by Prof. Dawson, plates, 8vo.. veeee $1 60 Dawson Bros.

Catechism of the Steaw Engine, by Jobn Bourne, C.E., 12mo.
Hydraulic avd other Machines for Raising Water, Ancxent and Modern, with Observa-
tions on various Mechanic Arts, by Thes. Ewbank ; 800 illus., 8vo.......... 6 00 C. Scribner.
Mechanical Engineering, comprising Metallurgy, Mouldlng. Caqtmg, Forgmg, Tools,

Workshop Macbinery, Mechanical Manipulation, Manufacture of the Steam Eo- :

gioe, &¢., &c., by T. Campin. C.E., &c., &e., 8vo . 6 00 A. C. Baird.
Practical Druught.smun 8 Book of Industrial Design, and Machlmst’s and Eugmeer 0 :

Drawing Companion, by W. Johnson, C.E., 4to. .. w. 1.60 H. C. Baird,
Year Book of Facts in Science and Art for 1863 12 MOuvvverrsvrereserreeeerneoecororsoreres Gould § Lincoln.

Appleton.

‘ : the nature and objects of our Re-unions, to which
QL gryes Il 0 nh Lnre. I have made the following reply; and' thinking

THE TCRONTO MECHANICS’ INSTITUTE. ;?;:“ tpef}:mps Bgme other energetic Institute might
Toronto, 2nd Jan., 1864 ike to have the same information, I have to beg

o the Editor of the Journal of the Board of Arts and Phat y.on Yvill be'kind enough to give the same an
Manufoctures, insertion in the next number of your Journal,
S1r,—1 have received a letter from a gentleman I am Sir, your obedient servant,
in St, Catharines, agking for"informaﬁon respecting Gro. LonaMan, See.
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Str,—I am in the receipt of your letter of the
31st ult., making inquiries respecting our Re-unions
and asking for information.

1st. Our Re-union Committee is composed in part
of directors, and in part of members, non-directors,
with whom all arrangements are left.

2nd. That Committee is divided into three Sub-
committees, viz: a Music, Debate, and Reading or
Recitation Committee.

3rd. Each Sub-committee prepares its own part
of the programme, and submits the same to the full
Committee for adoption; but no business is trans-
acted without the consent of the entire Jommittee,

4th. The Committee borrow (or remt) a Piano. |

5th. They appoint a competent person fo act a8
musical conductor, attend to rehenrsals, &e., &e.

6th. The Sub-committees give themselves to the
work, and secure the services of such as may be
competent to take part, either paying them for their
services or not, as the circumstances of the case
may seem to require.

7th. A Chairman is appointed to preside at each
Re-union ; no one person being appointed twice in
succession,

8th. Our programme generally consists of about
fifteen pieces, and is composed of, first, a five
minutes address from the Chairman ; and then of
songs, readings, anecdotes, recitations and debates,
alternated in something like the following propor-
tions

Chairman’s AQAress ....ceververesenisees 5 minutes.

A Debate, 2 speakers.......15 m. each. 30

8 Songs (includg, encores) 10 m. * 1h.20 ¢«

2 Readings ..... cerrereieanans 10 m. ¢ 20

2 Recitations.....cocreevivree. S m, 10 «

1 Anecdote ..c.cceuveevrennns S m. ¢ 5 «
2h. 30 m.

9th. We have on more than one occasion, en gaged

the Band of the 16th Regiment; and we have

reason to believe with good effect.

10th. We charge ten cents admission to all—men,
women, and children, members and non-members.

11th. Members’ senson-tickets, including perhaps
ten Re-unions, $1.00, admitting a gentleman and
two ladies; by this means members of the Institute
introduce two ladies for the same charge, as a non
member without them,

12th. This is the ounly privilege accorded to
members at these Re-unioas,

This is about all the information I can think
of at present. Our Re-unions are well attended,
and quite successful ; affording healthful recreation,
instruction, and amusement to our members and
the citizens generally.

The idea in getting them up is not to make
money, neithor can we make much money by them.
They serve one good purpose however, and the St
Catharioes’ Institute will do well to consider it—
they serve to keep the Institute before the pub-
lic, and to make its existence, its nature, and
objects known.

L hope your Iustitute may. be able, successfully,
to inaugurate a series this season, and that they
may be productive of much good !

(Signed), GEeo. LonGgMaN, Sec.,
S. Sugden, Esq., Toronto Mechanics’ Institute.
St. Catharines. :

Selected 2\rti£lez.

SMYRNA EMERY & BLACK-LEAD MILLS.

Continuing our wanderings from one to another
of the large manufactories which each contribute
their important item to meke up the endless variety
of the grocer’s or oilman’s stock, we have come
upon the well-known mills of Messrs, Johnson,
Roffey, and Company, of York-road, Lambeth.

The tradesman who supplies the housekeeper
with emall packages of such articles as are here
manufactured has peither opportunity or leisure
to spead a thought upon their origin, mode of pro-
Jduetion, or the material, wonderful machinery, and
dexterous hand Jabour employed in their produc-
tion. Being convinced, however, that the acquire-
ment of such information will tend not only to the
intellectual improvement of the tradesman, but,
indirectly, to his commercial prosperity, we have
taken upon ourselves tho pleasant task of conduct-
ing our readers through the manufacturiog pro-
cesses employed by the above named firm.

Armed with an introduction to Mr. Williams,
one of the partners of the firm, we are courteously
received by that gentleman, who, relinquishing his
moruning’s occupation in the snug little counting-
house, undertakes to conduct us over the premises.

We begin with the square court-yard, three sides
of which are occupied by the premises in which
the grenter portion of tho work is carried on. In
one corner of the ynrd we are shown a large heap
of dull and decidedly uninteresting looking stones
of irregular sizes aud shapes. Of course, we are
not long in discovering that this is the emery stone
in its original state, as imnported from Naxos and
Smyroa. The stone is so named from Cape Emeri,
in the Island of Naxos, from which place large
quantities are brought. Its chief constituent 1s
alumina, combined with a small quantity of silica,
peroxide of iron, and a little water. The material
i8 also found in smaller quaatities in Spain, Asia
Minor, and in most of the Greek Ielauds.

The first step towards reducing these adamantine
lumps to a powdey is similar in every respect to
the familiar process adopted by thehonourableasso-
ciates of some of our most unpopular publie
institutions, whom our renders have no doubt fre-
quently observed, bending in pursuit of their
primitive studies over a rough heap of geological
specimens by the country roedside. Pocketing, by
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permission, a goodly specimen of the crude material,
we ‘pass into the midst of 2 deafening élatief, from
which we at first instinctively shiink, Redssured,
however, by the apparent equanimity of our guids,
we receive from him in brief mouth to ear shouts,
the intelligence that here the lumps are uidergoing
a further and more obvious reduction in size, but,
instead of the stono-breaker’s hammer first used,
we have two series of iron crushers, each séries
consisting of six pounders, and .each ponderous
hammer weighing two and a-half hundredweight.
Under these, in & kind of trough, are placed the
rough lamps of stone, and one by one in quick
succession, the erushers are lifted by a powerful
iron crank, worked by steam, and dropped upon the

mass, ceusing a noise which, mingling with that |

produced by other equally noisy contrivances, is
enough to deafen the ubpractised ear. In front of
the trough stands a ldd, whose solé duty it is to
satisfy the poununding propensities of these hammers;
to remove the materidl which has been sufficiently
operated upon, to sift it, and return the larger
pieces which haveé escaped the unrelenting blows
of the pounders, = o _

Asgcending to the floor above, we find & rioreé
exteunsive series of bing, barrels, and sieves, Thié
is the department in which the emery is divided
into the various sizes, pocording to thie inesh of the
sieve. When the reader handlés a sheet of common
emery cloth, it d(ies pot oceur to him that the sharp -
particles with which it is surfaced are selected with

such minuté care by thé manuficturer, that Were |

they to be examined by the most powerful micros.
cope no perceptible difference would be found in
the size of the grain comiposing each specimen, A
more interesting fact than this is, that by division
and repeated subdivision, dccording to the size of
the grain, from twenty to tweénty-five distinet sizes
of the material aré obtnined, each destined for a
particular purposé. The coarsest, the particles of
which are about the size of a ped, goes to thé wocl
carders; thé finest to the manufacturers of such
substances as knifepowder, and to steel polishers.
Bat there is still a finer quality, not selécted by any
artificial means, but colleéted from. the beams and
rafters of the building, These flying particles, set
afloat during the sommotion of the sievés, aré care-
fully gathered, and form io siiiall ite in business
of the firm. The intérmediate qualities find their
way to opticians, plate-glass maoufacturers, and
various other consumers in the neighbourhoods of
Sheffield and Birminghdii. .
In the many important manufactories which it
has been our pleasuré to inspect, we have nowhére
seen such dd economy of space 4s is practised here.
Not only are the smallest of small rooms filled
with busy mechanics, but 41l the niches and svail.
able corners of the pliice servé as standing or sitting
room for at least one workman, of which there are
employed in all about forty, in addition tothe power-
fulmachinery. Theincteasing business ofthe firm,
which has been established more than 100 years,
has necessitated this economy ;* yet we were not o
little astonished to hesr that the amount of emier:
stone crushed, pounded, sified, sorted and solﬁy:
amounts to an average of nearly 300 tons per year.
Having been considerably amused and instructed
by the examination and comparison of the various
sizes and qualities of the powder, we are next taken

to one of the rooms used for the making of emery
¢éloth, The apparitus Hers employed is of & very
simple nature, the systein rénminding us forcibly of
that adopted by paper-stainers, Pieces of cloth
forty yards in length, manufactured at Manchester
expressly for the purpose, are conted as they are
unrolled with & mixture of glae and minéral bldck ;
the erid of this long strip is attached to a cylindeér,
upon which it is slowly rolled as it receives its
coating. A lad standing by, who alternately dusts
the sticky surface with emery, and adjusts the cloth
as it is wound on to thé eylinder. This is néxt
passed to thie drying-room; Whérd it receives &
superficial coat of very thin, transparent glué;
which serves to fix the particles, and to give the
approved tone looked upon as an important recom-
mendatiod by the dealer. The Arierican difficulties
have made a considerable différence in the cost of
production of this article, for we are informed that
the firm now pay 3d. per yard more for the cloth
gincé the rédaction in the supply of cotton than
previously, and they yet anticipato a further rise
in the price. This difference in the cost of coarse
cloth makes a serious item, when we consider that
the firm often use between 5000 and 6000 yards of
cloth per week. ]

Adjudent to the rooms just degeribed is one
containing the machines used for eutting the
emery-cloth into the required lengths. These con-
sigt of a simple slab and descending blade, very
similar in prineiple to an ordinary straw-cutting
machine, In this department, also, the sheets aré
countéd into quires and reams, pressed by hydraulie
power, and packed in neat parcels; each separate
sheet is, however, first passed through the hands of
two dexterous lads, who stand at a counter, and
with hund dies make on the back the familiar
impression, consisting of the name of the firm in a
cirele, the eentre of which contains a simple letter
of the alphabet or number to indicaté the size.
The accuracy with which these young urching hit
their mark is truly surprising, and fully illustrates
the old ndage, “ practice makes perfect.”

Following our patient instructor to the stock
room, we are shown specimeéns of the emery-papers,
the use of which have been, as our readers are no
doubs awiré, all but superséded by that made on
a foundation of cloth.

We next find ourselves in a room where immense
quantities of glass pa%)er are made by first coating
large square sheéts of cartridge paper with a sur-
face of thin glue, and then immersing them ih a
mass of ground flint glass of various sized grains.
The green_bottle glass is the only description used,
béing the hardest which ¢éan be procured fur the
purpose.

. Parsing to the room devoted solely to the storage
of this cluss of goods, we are shown some of a
bright red colour, 8o made to satisfy the prejudice
of housekeepers, who, for some unexplained reasox,
hiave ever refused to make use of any other des-
cription, although the only difference lies in the
cvlovr, ) ) .

We have devoted éo wiuch spacé to thé leading
departaient of thé business under notice that wé
are reluctantly compelled to sunimarise our notes
of the black lead mabpufacture. Commencing a
second tour in the noisy room, where two enormong

millstones, of the respective weights of three and
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two. tons, are constantly at work in. reducing the
rough lead to an impalpable powder, we watch
with no little interest and amusement the s,;ft.mg
process ; forgetting for the moment; our own errand
a5 we stand almost impelled, by a forgetful sympas-
thy, to join in the nervous and agitated dance of
these dingy utensils. ~ Released, however, for a
time from this conglomeration of jigs, polkas, g.n_d
hornpipes, our attention is direoted to a beautiful
piece of machinery vsed for the purpose of com-
pressing the powdered lead into solid blocks. A
round iron vessel recaives the powder, under the
bottomless bottom (if we may so express it,) of
which slowly passes, with a rotary motion, & small
circular table containing six holes, of the size and
shape required in the present instance for quarter
pound hlocks. The black-lead drops into these
holes ns they. pass underneath the vessel, and, as
each hole is filled, the game circular motion brings
it directly under ar ammer, which, by a very grace-
ful motion, descends with a pressure of three tons,
making the mass more solid and compact than if it
had been carved out of the original material. A
stamper next takes its turn, and imparts a very
clean impression of the trade mark and name of
the firm.

Leaving these blocks to the polisher, packer, and
labeller, we again cross the yard, and are admitted
0 an apartment occupied by the packers of the
loose lead. Here we receive a striking proof of the
good feeling that evidently exists between the em-
ployer and employed in this establishment. We
are introduced to the head man of the department
as not only a faithful and long-tried servant, but an
accomplished artiste in his calling. Jackson has
been twenty-seven years at his post, and so prac-
tised has be become during his long service, that
he will, with the assistance of two little boys, who
paste and stick on the labels, produce in one sin-
gle day 1792 complete quarter-pound packages,
containing a total of four hundredweight of lead.
Other instances of long and honourable service
digtinguish this establishment for the good treat~
ment extended to the hunds employed.— Grocer,

THE STEAM FIRE-ENGINE.

The steam fire-engine question is, comparatively
speaking, & thing o? yesterday. Years ago, it is
true, such machines had not ouly been proposed,
but called into existence both here and in the
United States; yet until the trials of last year
brought the subject prominently before the world,
very little was known of.their requirements or
’relaylve efficiency as compared with the haund
engines, on which wa had before been eutirely
-dependant for the snfety of our streets and ware-
houses.  Of the competition ot Sydenham last sum-
amer, it is not our intentjon to sperk. The subject
bas received sufficient ventilation. " Even admitting
every objection which can be urged agninst it, it yot
served an ndmirable purpose,inthatitdemonstrated
the facility with which thoroughly efficient ma-
chinery could be prodpced by those who devoted
their attention to this department of mechanical
construction. The three days proceedings at the
Crystal Palace were, in addition, the direct cause
from which the publication of a. considerable
amount of valuable information resulted., ‘L'he

detached manner in ivhi_ch thii.;v‘.nﬁ_.s brought before -

the public seriously detracted from its usefuluess;
and the literature of-the steam firs-engine is meagre
in tho extreme. A luocid, comprehensive, and im-
partial treatise has yet to be written, and if pro-
perly prepared, it cannot fail to prove serviceable.

In the steam fire-engine, more particularly when

- intended for service on land, we have a machine
‘which must satisfy many strictly exceptional
| requirements. In order thatit mny be useful and
. admirable in the fullest sense of the terms, it must
' pot only be extremely light and portable, but of
- enormous, strength as well.
- under the most trying circumstances, and at seasons

Intended to work -

when the calmest pulses are accelerated, and the
coolest heads lose their self-possession, it must be
&repaned_ for rough work and much knocking about.

othing but first-class workmanship and materials
can reconcile these incompatabilities. Ere long,
we trusp to see steel take the place which wrought -
iron now holds in the fire-engine. It is already
partially used, iz the form of piston rods and crank
shafts; and there ig nothing to preclude its employ-
ment in the shape of boiler shells, and carriage
frames. In cylinders and pumps, the use of homo-
geneous motai or malleable east iron, would effect a
very considerable reduction of weight, and positively
add to their powers of endurance. The principal
of annealing articles of cast iron required to sustain
groat strains, is better understood daily; and a

.steam cylinder or pump valve, one-fourth of an

inch thick, so treated, is stronger than one of twice
the weight loft as it comes from the moulder’s
flask. By these means alone, we do pot doubt
that an important reduction might be effected in
the weight of future engines ; whilst improvement
in the arrangement of the working parts, frames,
and trusses, would permit a more equable distri-
bution of the strains to which the machine is ex-
posed, and materially add to its longerity.

The principles involved ate simple enough. In
their adaptation to the requirements of practioe lies
the difficulty. Steam gives out its useful effect
equally well, whether a piston moves fust or slow,
8o long as economy of fuel is not an object of desire.
Heuce, if weight were not a consideration, the
speed of the engine would be a matter of slight
importance, and that velocity best adapted to the
description of pumps employed, could be adopted
without hesitation. In order to secure portability,
however, in the highest degree, with a pressure
kept within reasonable limits, quick-working en-
gives are indispensable. This would of course,
entail no difficulty were the motion of water as
manageable as that of steam. Unfortunately this
is not the case; and, ns a consequence, the
steam fire-engine requires to be treated more
as an hydraulic than as a steam machine. Weare,
therefore, inclined to prefer that principle of con-
struction which permits a long stroke of the steam, -
and a short stroke of the water pistons. Such an
arrapgement is, perhaps, more likely to secore a
high co-efficient of useful effect in proportion to the
fuel burned and the weight of the machine,
than any other. High-speed engines coupled
directly to the pumps, are quite capable of doing
good service, as our American friends have showed ;
but we imagine, with a very considerable and un-
necessary waste of fuel. Were it not for the effeots
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produced by wear, the rotary pnmp, as adopted in
the * Manhattan,” would seem to be best of any ; and
it is quite possible that this objection may not be
found insurmountable. Notwithstanding a bad
boiler, the admirable qualities of that machine, in
everything concerning the engine and pump, were
sufficiently manifest. Woe believe that excellent re-
sults would be obtained from a similar arrangement
supplied with steam by a generator, say on Mr.
Field’s principle, of sufficient power. The rotary
pump, however, i condemned for the present b
those best acquainted with its capabilities; and 1t
is, therelore, unnecessary to dwell further om its
merits or demerits. That the best possible resulés
have yet been obtained from thereciprocatingpump
is uncertain ; and on the relative good qualities of
those varieties employed by the three or four firms
in whose hands themanufacture of fire-engines rests
for the present, it ig impossible to decide. We can
not 'separate the efficiency of the engine from that
of the pump, as no diagrams have ever been taken
from the cylinders of a steam fire-engine. We
fancy that the application of a Richards’ indicator
during the late trials would have produced some
singular results, and afforded much valuable infor-
mation. No careful or accurate estimate can pos-
sibly be made of the relative actual horse-power
of the various machines exhibited. Everything
stated on the subject is, in the absence of the
necessary data, vague to a degree; and we are
really as much in the dark as ever in all that con-
cerns pumps and engines in their individuality.
As to boilers, that which supplies the greatest
quantity of steam with the smallest consumption
of fuel is not necesearily the best. The less coal
burned, the less the wear and tear of tubes and
fire-boxzes, of course ; but this is a secondary con-
sideration, of little importance if weighed against
the facility for getting up steam to high pressures
in short spaces of time, and great capabilities for
supplying itin quantities. Still & generator of the
class required, may possess great steaming powers,
and yet not make an excessive demand on the coal
supply. It is a mistake to restrict the quantity of
water too much. It is true that the number of
gellons contained within a boiler, measure pretty
acourately the proportionate time required for
raising steam in different engines of nearly similar
construction and dimensions. But spread it as
thinly, and subdivide it as much a8 we may, the
quantity of liquid measures the heating surface as
- well as the time. A few hundredadditional cubic
inches of water space may frequently prove of the
utmost advantage, while their presence cannot do
harm. Too much importance is attached to the
question of raising steam quickly. Only in cities
and large towns will steam fire-engines ever find
a legitimate opening for the display uf their powers.
Gas can be had at a moderate price all over
England—in every town almost which can boast
a few thousand inhabitants; and it is certainly
injudicious to endanger the durability of boilers
which may be severely tried at nlmost a moment’s
notice, by a reduction in the quantity of water
carried, wheu a gas jet may be kept burning in the
fire-box night and day at a trifling expense. This
system has been adopted at Watling-street station
for some time past with great advantage ; steam
being usually maintained steadily at 5 lhs. on the

square inch pight and day. Messrs, Lee and
Laroed constructed some steam fire engines at one
time which got 30 lbs. steam in 3} min. Experi-
ence soon showed, however, that there was really
no need for such expedition, and the time was ex-
tended to 6 min., and finally to 8 min., with a cor-
responding increase in the good qunlities and
general efficiency of the machine, Mr. Lee states.
that one of these 8 min. engines attended 170 fires
never being late bat once, when the conflagration
took place in close proximity to the engine-house ;
the steam being always raised from cold water
while proceeding through the streets. Pressure is
always unsteady with a limited water space, rising
and falling with the most trifling variations in the
state of the fire.

A great difference of opinion exists 28 to the
relative merits of the horizontal and vertical
arrangements of steam cylinders and pumps.  We
attach little importance to the guestion. It is,
after all, merely a matter of constructive conveni-
ence, or the reverse. The great ohjection urged
against the verticle system is, that it produces
oscillation. This may be true; but engines on
the horizontal plan are open to it as well—the
vertical pitching motion is exchanged for oue fore
and aft ; and as it is more difficult to scotch wheels
effectunlly, than it is to run down clambing serews
on thesprings, we think the advocatesof the vertical
principle have slightly the advantage. Careful
balancing will do much to remedy this evil in
either case.

The importance of a steady speed, be it fast or
slow, in any system of pumps intended to force
water under great pressure, is well koown. Our
fire-engine builders do not appear to attach as
much importance to it as they ought. A good-
governor would secure the desideratum far better
than any manual attention. Serious injury is
often dove by an epgine racing suddenly on
first opening the regulator, or on the bursting
of an hose, or a failure in’ the water supply. The
governor would prove an effectual remedy. If the
centrifugal form is deemed objectionable there are
many others open to our adoption ; & modificution of
Picher’s governor, for instance, might probably be
used with great advantage. These are, however,
minor matters; and as we have pgood reason to be
satisfied with the progress made in the last few:
years, we may safely leave this consideration, for
the present, to those most interested. The neces-
sity for a fly-wheel and crank-shaft is & more im-
portant question, on which great difference of
opinion exists, We believe that its adoption
stmplifies the valve gear, gives steadiness to the
motion of the engine, and permits a considerable
reduction in the space occupied by the machinery
—advantages not to be lightly sacrificed.

ELECTRO-MAGNETIC PHONOGRAPIH.

This machine is capable of being attached ‘to
piano fortes, organs.and other keyed musical instru-
meats, by means of which they are rendered
meiographie, that is, capable of writing down any’
music that is played upon them., '

So keenly have musicians at all times felt the
extreme tediousness of writing music by hand, and
the impossibility of preserving the most valuable
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jmpromptu pieces in their full and flowing beauty,
that immediately on the introduction of the piano-
forte into England strenuous efforts were made by
wen of inventive skill to supply the instrument
with the means of registering the music performed
apon it. “ The first piano-forte seen in England
wos made by one Father Wood, an English monk
at Rome, and by him sold to Samuel Crisp, Esq.,
who sold it again to Fulke Greviile, Esq., -for one
hundred guineas.””* This was about 1757.

The Rev. — Creed would appear to have been one
of the first, if not the first, to think of constructing
a melographic instrument, and io the year 1774 he
sent to the Royal Society a Paper, entitled «“ A de-
monstration of the possibility of making a machine
that will write extempore voluntaries, or other
pieces of musie, &e.”’}

There are also obscure accounts of o machine
made in 1770, by a monk named Engramelle.

In a German work of 1774, John Frederick
Unger, a counsellor of justice at® Berlin, claims
priority of invention against Mr. Creed, though it
seems most probable that each made a similar
invention unknowa to the other.

There is no doubt whatever that the Académie
of Berlin was presented by Hohifield—an ingenions
mechanic who received some suggestions from
Euler—with a machine which, to a %imited extent,
answered its purpose. It consisted of two cylinders
moving paper between them, oo which; by means
of a crayon, each key made & mark when pressed
dowa in the act of playing. But not only was the
action of playing very fatiguing, but the music
must have been of a most inconvenient width—
that of the key-board—and without any stave,
accidentals, &c.; in fact & mere series of dots
showing such and such keys were pressed down in
the course of the performance, but utterly fuiling
to mark the time, key, or accidentals. The
Académie, however, in consideration of the great
ingenuity of the contrivanee, rewarded the inveator
with & bandsome gratuity.

In 1827, M. Carreyre made trial, before the Com-
mittee of the Fine Arts of the Institute of France,
of o melographic piano, which consisted of a clock-
work movement, which unwound from one cylinder
te another a thin plate of lead, on which wereim-
pressed, by the action of the keys of the instrument
certain peculiar signs, which might be translated
into the ordinary notation by meuns of an explana-
tory table.

* After the experiments, the plate of lead was re-
moved, to make the translation, and a commission
was appointed to report ; but as no report was ever
made, it is probable that the translation was not
found to be exact. At the same time M. Baudouin
read before the Institute a Paper, accompanying it
with drawings, concerning another melographie
piano ; upon the merit of which we do not find that
the Institute pronounced.” §

These aceounts prove two important facts ; the
gront efforts made and the small success achieved—
this want of success proceeded from the lack of o
proper motive power, none having used electro-
magnetism—for it must be evident to all acquainted
with musie that these were as yet nothing more

* Rimbault’s History of the “ Pianoforts.”
1 Pbil. Trane., vol. xliv.,, p, 4406_01"8
1 !leha;tﬂt.

than partially successfully experiments, and pro-
duced no further resalts than stimulating iuventors
to coutinual exertions.

The causes of failure were many, the most serious
being the oversight of endeavouring to derive the
mechanical power from thekeysofthepiano,whereas
some power, which, while depending upon the action
of the key for its liberation and manifestation,
should at the sametime exert its force without strain
upon the key, still remained a desideratum. Such
o power is electro-magnetism, as the mere motion
of a piano key, without any alteration in the touch
required—may be made to call forth a force of any
magnitude required. Now, in Unger’s machine the
power was derived from the keys alone, and by
direct action, thus rendering the touch of the piano
80 henvy that no one could perform properly upon
it. TFor this reason it is unnecessary to coasider
further its defects, M. Carreye’s, besides being
equally objectionable on the scoreof its unavoidably
heavy tonch and arbitrary and unmeaning signs,
produced at the best but an indented sheat of lead,
a medium for writing music on most inconvenient
and uomanageable. :

A wmachine which ehould register in plaio black
and white ox common paper the masic performed,
giving the score on the ordinary stave, using the
flat, sharp, and natural signs, as in all modern
music, accurately registering time, bars, legato
and staccato, 8va, alto, and basso passages, and
adapted to all keys, stili remained a desideratum,
for from 1827 to 1863 no further progress was made,
though many continued to give their attention to
the subject.

Butin 1863 Mr. Fenby applied electro-magnetism,
and a machine was puteoted by him, January 13,
in that year, which, without altering the touch
or appearance of an ordinary piano, is stated to
be capable of registering the most complicated
music.

Before giving any detailed description of the
construction and capabilities of the phonograph, it
may be well to point out the obstacles to be over-
come in the notation, and thus to separate the
possible from the impossible.

The most obvious difficulty, and one which, if not
overcome, would render all otherexcellenciesnearly,
if not quite, futile—is the means of marking the
various durations of the notes from the breve to
the demisemiquaver, &e. This was a difficulty in-
asmuch as the ordinary open, closed, and tailed
notes cannot possibly be reudered available in an’
instrumont registering that which is performed
upon it.

The following considerations will render this
appareunt. Theﬁongesn note is practically but the
fusion of a number of shorter notes, from which
it follows that oo any particular key being depressed,
ae in playing, its first touch wounld be the shortest
note of the notation, and the machine would
immediately print such shortest note, and could
pot afterwards alter it; for to suppose a piece of
machinery to render shorter or longer notes by
arbitrary signs, having but a fictitious relation to
their duration, is to suppose its possession of a

_reasoning power, the absurdity of which needs no

comment. From these considerations, and others
which will readily occur to the mindot'the reader, it
ie manifest that some system is required in which
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the duration of sound and the performaunce of the
printing may be co-existent, and thus produce .a
complete reciprocity of action between tbe two.
In other words, & short note must be capable of
becoming.a long one in the printing as in the
playing. :

Bearing these facts in mind will lead to a
complete comprehension and appreciation of the
gystem. Each note shows the portion of time
occupied in playing it by the length it occupies in
the bar, and consists of a horizontal black line
proportionate in length to the duration of the note,
while the rest of the notation needs no comment,
it being in all respects identical with that at present
in use.

Having considered the notation, the next thing
to which our attention will paturally turn is the
mechanical appliances employed to produce this
notation. First, then, as to the touch of the piano :
this remains, to all intents and purposes, the same
as if without the phonograph attached, as the me-
chanical power is not derived from the motioun of the
keys, but from a voltaic battery ; the only part per-
formed by the key being to bring a small brass stud,
on its under side, in contact with a slender spring;
this causes an electro-magnet to bring a tracer
against the paper which is continually moving at
a fized rate and thus marks the note. When the
key is no longer depressed, the tracing ceases, and
the rod slides back ; this mechanism being capable
of registering the slowest or. most rapid playing.
The accidentals are printed by revolving type,
acted on by the same sliding-rod and maguet, The
acecidentals are adapted for all keys, so that any
pumber of flats or sharps may be correctly
registered ; the machine being capable of distin-
.guishing accidentals, flats, sharps, and naturals
from those which are proper to the key in which the
music may be pitched—that is to say, if the key
A natural be used, F, C, and G, when played sharp,
will have no sharp sign in the body of the music,
whereas if the vnaturals of these notes be struck, or
the sharps of any others, suitable accidentals will
be printed.

Having now reviewed the notes and signs proper
to them, the bars will beconsidered The barring
of the music is performed in a simple manner, pre
cluding the possibility of derangement, and is yet
80 accurate in adjustment that it correctly follows
the accentuation of the most complicated piece of
music, When arallantando movement occurs, the
bar or bars through which it runs will be actually
lengthened in such a proportion as will accurately
. denote the character and expression of that part
of the music. The snme manifest advantages
oceur in the matter of legato and staceato move-
ments,

The machine requires only blank paper, as it
rales the stave and prints the score sinmltaneously.
The inventor furnishes a small battery of convenient
and simple form. The charge consists of sulphate
of copper and water: one charge lasting for some
months. The whole is in a neat drawer at the
hottom of the machine, and offers nothing of
diffculty or unplensantness in its management, and
z’eq:nring to be touched only to supply water
0 it. »

. glogs where the

| THE GOLD FIELDS OF CANADA AND NOVA

SCOTIA.

An interesting paper on the gold fields of €a-
nado was recently read before the Literary and
Historical Society of Quebee, by the Rev. James
Douglas, son of Dr. Douglas, of the Beauport
Lunatic Asylum, who has long had au interest
in the Chaudiere gold-producing region. Hav-
ing narrated the early facts connected with the-
discovery of gold in Canada, bhe referred to the
operations of the Canada Mining Company, who
obtained the right to wash on the fiats of the
Du Loup. On three-eighths of an acre, in 1851,
by the same process as they wash tin in Coro-
wall, they obtained, from two feet in depth,
2,107 dwts of gold dust, mingled with about a
ton of black iron sand. The value of the gold
was $1,826; the outlay, $1,643; leaving profit
$182. Agnin, in 1852, on five-eighths of an
acre were obtained 2,880 dwts., worth $2,496,
of which $307 was dust, mixed with iron sand.
Nine of the nnggets. found in 1851 weighed to-
gether 458 dwts; the largest, 127, and the
smallest, 111. Small portions of platinum were
found. The washing lasted from 24th May to
30th October, and cost $1,886, leaving a profit
of $608. The Canada Company had to abandon
tbeir works, owing to a disagreement with the
proprietor of adjuining lands. On the same
spot the Napanee Company afterwards sunk a
shaft through the slate, which process is so pro-
fitable in Califorpia, .but after two years essay
they gave it up. Since 1855 the diggings have
been abandoned to the depredations of the habi-
tans, who are interested in hiding their gains to
avoid tribute. The Pouling, five brothers, are
the only persevering miners, baving been
brought up. to a bush life and being better able

-than most to bear the fatigues of the work., It

had always been as hard to learn their gains as to
fiod them at work, They wounld bore subterrane-

- ously, leaving no trace but the place of ingress,

and thus succesefully work a long ledge in their
own peculiar way. Their good fortune has not
in the least improved their outward condition,
though ene of them once, when asked to contri-
buate to the gilding of the church altar, said he
could give what would gild the whole church.
The gold being stolen property, they bave ever
fenreﬁ to disclose the extent of their gatherings.
Siill they probably never struck on any such de-
posit as that which. created the fever of the past
autumn. It was too late in the season last sum-
mer to do more than ascertain its exceeding
richness. During June and July last, about 50
men were constantly working oo Roderigue’s
and Vailleaux’s lands, The largest piece known
to bave been found sold for £22, A party of
six, jnclading the two leading Poulins, admit-
ted finding 15 ounces in three days, and
another party of six found 6} ounces ir two
dnys. After the unlicensed diggers were driven
off, the looation was thoroughly washed by
Messre. Parker, Hagens & Co., who have bought
& continuation of the lease, working under the
superintendence of Mr, Percival, a California,
by means of ground sluices. The lower dig-
were, is at & spot where the -
stream is crossed by .a Jbar of bard. rock, inter--
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oepting the gold in its progress, for below no-
thing of consequencé is found, while above the
yield is enotmous. It was just above this bar
that Roderigue and his company of four found
such success that thiey bought the location. In
eleven days, with nothing better than a tin pan
they foand 10 pounds of gold. They -afterwards
sold out the greater portion of their 150 by 50
feet lots, and at five or six times its cost, and worked
the remainder with ground sluices, an instra-
ment which washes more gravel than any other.

They then got 1 lb. in one day, and 1 oz. the

next. Their largest piece sold for $200. The
next weighed nearly a quarter of a pound.
Though they kept no accurate record, their
earnings were probably not less than 24 lbs. or
6 lbs. each (worth $1,296), or say 80 days, ..
20 days per month, their wages were $16 a day
per man. The conditions under which the al-
luvial pold is found, varies with the different
character of the river beéds. A great quantity
of gold is said to have been found this last sum-
mer about the head waters of the Famine. Gold
occurs in the Melgermet, under the same curious
circumstances as in the Famine. With regard
to the quality and degree of fineness of the
Chaudidre allavial gold, the lecturer stated that
an_assay of a sample, made by Messrs, Thomas
& Co., shows it to be 3% grains inferior to stan-
dard, with 28 dwts. of silver per lb. He re-
marked that gold was not confined to the

Chaudiere valley, but will probably be found’

over the whole extent of the Quebec group of
rock, which. stretches, with certain undulations,
from Mississquoi Bay to Newfoundland. Traces
of the precious metal have been discovered at
Trois Saumons, on the Magog river, the St.
Francis, in Westbury, Dudswell, and at Lake
St. Francis. Very benutiful specimens have
also been taken from Harvey Hill, Leeds. Most
of the gold in the Chaudiére was found with
the quartz adhering to it, and the lecturer
thought that if the rock should be found as
vichly charged with gold as that of the Lower
Provinces, the allavial diggings would give
place to more profitable -quartz-mining, The
remaining part of the paper he devoted to a
<onsideration of the question as to how gold-
mining could be made to contribute to the
Ilqvenue.of the ﬁ(;ult:try, and what effect further
iscoveries wou ave upon the i
that part of Canada. .p prosperity of
. In the Nova Scotia Royal Gazette we find some
interesting details of the result of recent operations
in the gola-fields of that Pievince. They possess
the more interest to us from the fact, that the pre-
<cious metal appears to be found in Nova Scotia un-
der much the snme circumstances as those uoder
which it is found in Canada. The Gaztle contains
tables, publislied by the Chief Gold Commissioner,
showing the number of g ld mining areas worked,
the number of men engaged in mining, the quanti-
ties of quartz raised and crushed, with the average
yield per ton, and the total returns of gold, in the
warious districts, for the months of J uly, August,
an’c} September. ’ ’
'he districts to which the returns relate,
Stormont, Wine Harbour, Sherbrooke, Tan’ging:

Montague, Waverly, Oldham, Renfrew, :and Ovens,

The most productive seem to be Stormont, which |

in July yielded 256 ounces of gold ; Wine Harbour,
which yielded 324 ounces ; Sherbrooke which yield-
ed 335 ounces, and Waverly which yielded 343
ounces,

Thie totel number of areas worked in the varions
districts enumerated were, in the month of July,
126 ; mea employed, 994 ; quartz raised, 1,938
tong; crushed 2,095 tons; total yield of gold,
1,730 oz, 18 dwts. 6 grs. The average yield of
gold per ton, exclusive of Waverly distriet, 1 oz. 4
dwts. 18 grs. There were in all 28 crushers, 20
of which are driven by steam power.

The operntions in August and September were

much on the sime scale, and with similar gemeral -

results, E

In August, in several districts, 130 areas -were
worked, 1,156 men employed, 1,571 tons: quartz
crushed ; yield of gold 1,625 oz. 16 dwts, 19 gra.

Average yield per ton, exclusive of Waverly dis-
trict, 1 oz. 10 dwts, 15 grs. One additional crusher
was put up at Wine Harbour during August.

In September 122 areas were worked, 750 men
employed, 1,624 tons quartz crushed ; total yield
of gold, 1,253 oz, 7 dwts. 1 gr.; yield per ton,
exclusive of Waverly district, L 0z. 0 dwts, 7 grs.

From the above it appears that the total yield
of gold for the quarter ending 30th September,
1863, was 4,620 oz. 2 dwts. 2 grs. The total
yield for the half year euding June 30th, 1863,
was 5,193 ounces. The average number of men
employed for three months ending 30th September
was 967. The value of the gold raised in the nine
months ending September 30th, 1863, at $20 per
ounce, is $196,260. It must be borne in mind
that the above statement does not give the entire
amount of gold raised; in fact it would be
impossible to obtain a kuvowledge of the exact
quantity, because much issecured in nuggets,which
with specimens do not pass through the crusher ;
and as it is from the crusher returns that the table
is maioly compiled, it is ;lain that all the gold
obtained is not enumerated.

MANUFACTURE OF BOOTS AND SHOES
~ BY MACHINERY.

A manufactory in which boots and shoes are
wmade upon an exteosive scale, by machionery, has
been recently established in New York, and is thus
described by the Scientific American :—

Three large apartnents are occupied by the
operatives, mechanism, and goods. The skins for

the uppers are first spread out, examined, and-

gelected according to the purposes for which they
are required. Different cutters then cut out the
respective parts according to the size and form re-
quired, and these are all arranged and classified.
After this, these separate parts are givea out in
lots to be sewed by machines, and those uppers
which are intended for boots are erimped, and the
whole made ready for receiving the soles. The
more hieavy operations of punching, sewing, peg-
ging the soles, and finishing the articles are next
executed. The soleleather, in hides, is firststeeped
in atank of water to soften it ; thea it is thoroughly
dripped, and afterwards cut by a machine into
measured lengths of a certain breadth, according
to the size of the sole wanted. After havingbecome
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sufficiently dry, these cut strips of leather are run
between rollers, and also submitted to severe pres-
sure under plates in n press, so as to effect ds
complete o compreesion of the fibres as is attained
according to the old mode by beating with a bam-
mer upon a lapstone. IFrom these compressed
strips, soles of the different sizes ate punched out
at a single blow by a machine, the cutter of which
is of the size and form required, and it turns round
80 as to cut a right and left sole alternatoly. Heel-
pieces are also cut out by hollow punches at a
single blow. The edges of the soles and heels are
next smoothed and polished in a small rotating
machioe ; and another machine then makes the
chanvels in the soles for the rows of stitching.
After this, the under soles and uppers are fitted
upon lasts and made ready for sewing. This ope-
ration is executed by Mackay’s peculiar machirve,
adapted for this specificpurpose. The waxzed thread

is wound upou o vertical spool, and is conducted .

through a guide situnted on the top of an elbow
secured on & swivel joint capable of turning under
the peedle, and conducting the thread in the crease
around the sole. The neecdle operates vertically
above the sole, and the wazed thread is fed into the
interior of the boot or shoe by the guide, the needle
descending through the sole, drawing through the
thread and forming the stitches, which are pressed
down close into the crease by a tracer-foot, upon
which great pressure is ezerted. In this manner
the sole and upper are united firmly and neatly
together in a few seconds, without employing a
welt. Hnnd-sewing cannot be compared with such
machine-work for accuracy and rapidity. Another
machine is employed for putting on double soles
with copper pege. A thin strip of copperis fed in
at one side and the holes are punched ia the sole,
the pegs cut and putinto the holes, and then driven
down at one continuous operation, with a speed
correspouding to that of sewing the soles. The
orossing of the half sole at the instep is pegged,
and also fastened with ascrew at each side by hand,
the heels are also pegged down. The edges of the
heelsareneatly trimmed by a smallrotating machine
and the soles are also rubbed down by a machine;
so that nearly all the.operations connected with
the manufacture of boots and shoes in this es-
jablishment, are performed by machines designed
espeoially for the purpose. The legs of the boots
are stretched and the wrinkles removed by new
boot-trees secured to benches and are expanded in
an instant from the interior by pressing on a treadle
-with the foot. These boot-trees are altogether
- superior to the clumey old wedge kind. The mate.
rials used in themanufacture of these articlesappear
to be of a superior quality, the machines not being
adapted for operating on inferior patch leather.
Another feature connected with these machines
is that they are driven by one of Roper’s hot-air
engines, i]?ustmted on page 97, Vol. VIIL (vew
-geries) of the Scientific American. It has been
running for several months, requiring but little
attention and consuming a very srall quantity of
fuel. The accurate operations of these machines
and the rapidity of their action place them in a
highly advantageous position for manuofacturin

boots and shoes. The price of hand labour ha

become so high, and workmen so searce, thatsuch’
machines became & necessity, and the change

)

effected by their use is equal to four times the
quantity of work executed by hand labour—that
is, one hundred men will turn out with these
machines as much work asfour bundred men with-
out them. The saving of labour to the eountry ias
therefore immense., About 500 pairs can be tarned
out daily in this establishment. Perhaps nolaboar
connected with boot-making is so severe as that
bestowed upon burnishing the heel with a warm
iron. This work is still executed by hand, but a
machine is now being set up to accomplish this
-finishing operation, aad it will soon be at work.
For centuries no improvement seems to have been
made upon the cld system of boot and shoe mak-
ing; when, sll at once, as it were—within the
space of two short years—the whole azt has been
revolutionized,

SODA ASH.*
BY MURRAY THOMSON, M.D., F.R.S.E.

Soda Ash, ‘or, as it is sometimes called in com-
merce, ‘‘ Alkali,” is a preparation of soda largely
used by the paper maker, and his use of it has
greatly increased since the scarcity of rags has
compelled the introduction of new sources of fibre.
The process by which an almost unlimited supply
of soda ash can be produced we owe to the
ingenuity .of a Frenchman, M. Leblanc, whoe
published his process aboutthe end of last centary.
It was first practically applied at St. Denis in 1804.
It was proved then to be an eminently successfal
process, and though it early commanded the esteem
of our English manufacturers, yet it was not till
the repeal of the salt duty that it was adopted ia
this country, and one of the first manufactugersto -
employ it was Muspratt of Liverpool.

Previous to the introduction of Leblanc’s process,
our only source of alkali was from the ash of seca-
weed, known under-the name of Barille, when it
came from Spain, and Kelp, when it was made in
the western islands of Scotland and in Ireland.
Barilla or kelP. was at the best but a limited source,
and- Leblanc’s proeess was, therefore, s great
improvement, when it enabled us to obtain soda
fr(;:n such a plentiful substance as common or sea
salt.

We deem it sufficient to indicate in outline only
the different stages of Leblanc’s process, as a full
description of them would hardly prove interesting
to our readers,

The first stage consists in converting the chloride
of sodium, or common salt, into sulphate of soda,
by heating it-in o reverberating furnace along with
oil of vitriol. Hydroehlorie acid is given off during
the process. This gas is notallowed to escape into
the atmosphere o8 it once was, but is condensed in
an arraogement known as the Coke Tower. The
sulphate of sods, which ie lefs in the furnace, is
called sali eake.

The second siage consists in roasting the salt
cnke of the last operation along with a mixture of
chalk and ground eoal in a reverberating furnace
until it is'completely fased. Carbonic oxzide gas is
given off abundantly during the process. The
fused mass on being withdrawn from the furnace,
is now called dai soda or black ash. ’

¢ From The Paper Txade Review.
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The third stage consists in dissolving out of this
black ash the valuable soda salts. Thisis done by
a most ingenious application of tepid water, by
means of which a large amount of black ash is
thoroughly exhausted of its soda salt by a cor-
poratively small amount of water, What the water
does not dissolve is known as soda waste. It consists
mainly of oxysulphide of calcinm. .

The soda liquor or lie, which is thus obtained, is
then evaporated to dryness, and once more calcined
along with some sawdust or cosal dust, the effect of
which is to decompose any sulphide of sodium, and
convert it into carbonate of soda. It undergoes
another purification by being once more dissolved,
vaporated, and caleined. The product of this last
operation, on being ground under mill-stones,
constitutes the soda ash of commerce. It may be
regarded as a mixture composed in chief part of
carbonate of soda, and in smaller quantity of caustic
soda ; but, besides these, it may contain such
impurities as sulphide of sodium, hyposulphite,
and sulphate of soda, particles of sawdust, &e.

If the relstive quantities of carbonate of soda
and caustic soda remained alwaysthe same, inevery
sample of soda ash, there would be no use for
processes for valuing the article; but, as these
frequently vary, there has long been in use a method
- of estimating the exact value of any sample of soda
ash. These methods are applicable to pearl ash as
well, and are known under the general name of
.alkalimetry.

An alkalimotrical method is based on the well
established fact, that a certain known quantity of
an aoid, such as sulphuric aeid, will always
neutralize or combine with a fized definite quantity
of alkali, such as suda or potass ; and it is easy to
tell, by the use of alittle colouring matter, such as
litmus, when this peutralizing has been effected.
The fullowing details of the most approved method
of ascertaining the amount of available alkali in
any sample of soda ash, will best illustrate the

subject of alkalimetry. i

Some ordinary commercial oil of vitriol, which
has usually the specific gravity of 1845, water being

1000, is diluted with eight times its balk of distilled
water—if distilled water be difficult to procure,
clean rain water will apswer. This diluted acid is
now tested as to its strength, in the following way :
A graduated glass measure, is filled to a point
botween the division 23 and 24. It is understond
of course, that these numbers count from the zero
or 0° the measure is now filled to zero with pure
water, covered with the hand, and inverted several
- times, 80 83 to cause thorough mixture. The

diluted acid in every division of the measure ought
to neutralise or saturate one grain of pure or
uncombined soda. To determine if this is really
the case, 100 grains of earbonate of soda, is obtained
by heating red bot for some time the common
bicarbonate of soda, the heating converts it into
enrbonate of sods, and 100 graips of this is now
dissolved in 3 or 4 fluid ouncesof waterina Florence
flask, and when the solution has been effocted it is
filtered if necessary. The filtered solution is now
coloured with some infusion of litmus and heated
to near boiling. The acid coutents of the measure
are now added little by little, each addition is
followed by brisk. effervescence and a partial red-
dening of the litmus colour, but on again applying

heat, so as to boil the solution, ‘this reddening is
changed back again to blue, and so with. each ad-
dition of the acid, until 585 measures have been
added, when a reddening is produced which boiling
fails to restore to blue. This indicates that the
soda of the 100 grains of heated bicarbonate is
neutralised or saturated. If the 58-5 measures of.
acid has exactly neutralised the 100 grains of pure
carbouate of soda, then the remainder of the diluted
oil of vitriol may be put in a stoppered bottle, and
kept as a store of standard acid, to be used for
testing in the above way any sample of soda ash.
If, however, the diluted acid should be so strong
that 50 measures of it effected saturation of the
above amount of carbonate of soda, then it is clear
that these 50 measures should have occupied the
bulk of 58'5. A change in accordance with that
cau easily be effected by adding toevery 50 measures
of the acid in the measure, 85 of pure water, or to
every 100 of the acid 17 measures of water. If, on
the other hand, more than 585 measures of diluted
acid be required, this indicates that the standard
acid is too weak to bring up its strength, there is
no more convenient method than to add of vitriol
drop by drop, to the quantity of acid first diluted,
an:ii gubsequently trying it with fresh carbonate of
soda.

With ordinary discrimination, one or two such
trials is usually sufficient to restore the acid to its
proper strength, When this has been done, the
whole of the diluted acid should now be put aside
as before, with o label attached, to the effect that
the alkalimeter, or graduated measure, when filled
to 23'5 with this acid, and then to 0° with water,
evory division of thie alkalimeter is equal to one
grain of caustic or pure soda. Enough of this
standard acid should now be made to serve for a
great number of valuations.

The actual process of valuing any sample of soda
ash is now proceeded with in the same way as the
100 grains of earbonate of soda was treated in the -
foregoing description. The only diffsrence being,
that the inference to be drawn in this case is not
the strength of the acid from the saturation of the
pure carbonate "of soda, but the converse; the
strength of the sample of soda ash, or real amount
of soda it contains, is to be inferred from theamount
of acid used to neutralise it, each measure being
equal to one grain of pure soda.

LARGE DRIVING WHEELS FOR
MOTIVES.

Few things have been more over-estimated than
the importance of high driving wheels for express
engines., Wemay, perhaps, trace back tho origin of
the idea to Brunel, who designed and caused to be
built more than one locomotive with 10 ft. driving
wheels, and but 1475 square feet of heating suiface,
or thereabouts. Need we say that these engines
were total failures. What between their small
power of makiog steam, and the size and weight
of their wheels, they were almost unmanageable,
and brought large drivers into disgrace for a time.
The very infaney of the railway system, however
was distinguished by an intense desire on the part
of most engineers fur the attainment of speeds,
which we, even with our superior facilities for con-
struction, regard as excessive, The principles

L0CO-
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governing the action of steam were not understood
then 8s well 26 now ; and from fancied difficulties
connected with its passage to and from the.cylin-
ders, a slow reciprocation of the piston was deemed
worth having at dny sacrifice. Larger and larger
wheels were theréfore adopted as soon as the reac-
tion succeeding Bruvel’s failuré had set in, and
some years since we arrived at the very general
employment of an 8-fi. wheel for éxpress engines.
High wheels were éarly adoptéd by Americar
builders. In 1849, several engines were placed
on the New York and Erie Railroad, with two pairs
of 7-ft. drivers; the cylinders, 14 in. diameter,
having the énormous stroke of 32 in. Eight-feet
drivers are atill used on the Caimden and Amboy
Railway ; strangeély enough, with good engines.
In France, Gouin and Co. built an éngine, “ 1’ Aigle”
in 1854, with drivers 9 ft. 4 in. in diameter, with
outside level cylindérs 184 in. in diameter, and 31}
in. stroke. Seveéral enginés with 8-ft. wheéls may
be met with on mauy of the French lines, Neither
here nor elsewhere, however do these great dia-
metera gain in favour, except for exceptional loco-
motives of greateize ; and the éugines which prove
their superior efficiency by doing most work, seldom
havedrivers much over 6ft. in diameter. Our friende
at the other side of the Atlantic have been o
thoroughly convinced, by practical experience, that
the adoption of a large wheel is not only un-
necessary, but positively injudicious, that the
practice of “cropping drivers was at one time
alinost universal ; eogines with 7-ft. and 8-ft.
drivers having thesé removed, and replaced by
wheels & foot or two less, with manifestadvantage.
The size of driver bas really very little con-
nection with the speed of an engine. There is no
good reason whatever that a pair of pistons should
not do their work as well, when moving at 1,100 ft.
per mioute asat half that speed. "It is merely a ques-
tion of wear and tear; and railway statistics prove
that piston speed exercises little if any influence on
expenses inciirred for repairs. Indeed; it is not
easy to see how it ¢an. Sume years ago, whéen
locomotive construction was not so well understood
a8 it is now, very considerable difficulty was experi-
enced in keeping pistons fast on theirrods. They
worked loose continuvally, and every now and then
emashed through a cylinder cover. But this
ocourred with the pistons of all sorts of locomofives,
both slow and fast. Improved methods of valve
setting, by providing a moderate amount of com-
ression, quickly obviated the evil, and even had
1t not done 80, we now understand how to forge
the piston and rod in one piece, so as to render
such a cotastrophe impossible. We have ere vow
pointed out, that the pressure on the piston is no
mensure whatever of the strain on the érank pin
espeoially in quick-workiog engines. The proper
combination of the expansion uf the steam with
the momentum of the reciprocating parts, ensblés
us to equalize these strains, reducing the danger
of fincture to a minimum: The engine; indeed, if
properly balanced, may, from this reason elons; ran
with less dariger of acéident at a high speed than
at a low one, provided the principle of éxpansion
ia properly earried out.
Engines, with bigh dtivers, are notoriously bad
at adead pull. It is urged;, indeed, that ubder
any practicable load which wo can place on o

single pair of drivers, a 17} in, piston acting on a
12-inch orank, with 120 lbs. steam, will cause
them to slip 80 long as they are under 10 ft. in
diamcter. Weo much doubt thie truth of the asser-
tion however, provided the rails are clean; and the
ebgineers of express engines know but too well,
what it is to struggle up an incline with aslightly
abnormal load. The actual tractive power of an
engine, with 4 ft, drivers is, caleris paribus, just
double that of one with wheels twice the diameter,
and the former, will—speeds being the same—
develop just balf the horse-power of the latter per
mile. Itisa necessity,in fact, with the engine with
high drivers, that it must run at gpeed to develop
power with heavy loads; high wheels preclude
speed ; hence we find that express trains seldom
weigh over 50 or 60 tons, Were smaller drivers
employed, the same speeds could be obtained, while
inclines, or an extra carriage or two; would pre-
sent none of the difficulties which they do now.

It is quite possible to overcome this want of
tractive force by adopting large cylinders. We
question, howaver, that a recoursé to this expedient
is advisable. Engineers are wéll aware that the
dimensivns of the cylindersare genérally a measure
of the size of the engine, Although they do not
necegsarily entail an increase in the capacity of
the boiler, still large cylinders require stronger -
framing, larger valvesand heavier connecting rods,
&c., than those of smaller diameter. Tliese matters
quickly swell the proportions of an engine to some-
thing very considerable ; and we may, in conse-
quence, determine without much hesitation, that
weight io ai efficient express locomotive is in direct
&roportion to the dimensions of the driving wheels.

ow it doéa ot require a very profound koowledge
of railway matters to demonstrate that small
angines are ivvariably moreefficient, proportionally
thap large ones; and permapent way complains
sadly of the usage which it meets with from engines
with 12 tons on a single pair of driving wheels.

Speed really depends on boiler power, and the
rapid reciprocation of the pistons is no real evil,
Theosretically objectionable, practice proves, in
the clearest manner, that working ezpebses are

-not increased by it to any appreciuble extent.

Immense driving whesls no longer enjoy the popu-
larity -they once did ; and wé mtuch doubt thatany
engines are now being built with them. Indicator
diagrams tiken frum an express engine, with 7 f¥.
2 in, drivers at a speed of 63 miles per hour, are
almost identical with thuse taken from a hearly
sitpilur engine, with drivors & foot higher, at sixty
nailes tper hour, The indicator is after all, the real
test of the good qualities of o locomotive as far as
the action of steam is concerned; and we regard
auch o result 29 pretty conclusive evidence that no-
thing is to be gained by the use of & wheol much
over 6 ft. in diameter. A rapid reciprocation of the
Elstong permits the use of a large blast-pipe, as the

last in the chimney is equalized, and rendered
more effective, while it does not cut up the fire so
mach as an exhoust at comparatively distant: in-
teivals. Regurd the matter as we may, we believe
that there i3 no difficulty in proving that the most
efficient engines ever built have had driving wheels
of modetate diameter ; and railway companies will
find it good policy to return to- their use.— Mecha-
nics’ Magazine.
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@I igrellanenus.

THE WONDERFUL PROPERTIES OF FIGURES.
Curious Calculationsg..
Though figures constitute & universal langunage

among the civilized nations of the earth, and main-.

tain such an exalted charaoter for honesty and
truth that it has passed.into a proverb that * figures

never lie;” yet they are treated as the mere slaves:

of calculation, without any regard for that respeot
and consideration. to which their peculiar gualities
entitle them. Torescue them from the degradation
of being looked upon as mere convenience, let us

see if they. are not possessed: of certain intrinsic

properties. whioh shall- excite our wonder and
admiration. i

“A million.of dollars,” which we bear expressed on
every side, wherever the cost of this ‘‘oruel war”
is under disoussion. Let us make a very simple
mental calculation, and see if we are not astonished
at the result. Mr. Longworth, who. recently died
at Cincinnati; was said to be worth fifteen millions
of dollars, How many days would it take to count
that sum at the rate. of fifty dollars a minute,
working steadily ten hourseach day? Whilesome
are guessing four or five days, another a week,
another two weeks or a month, the operation may
be carried on mentally by saying fifseen millions.
between guessing and thinking.

The powers of haman underetanding arelimited.
The increase of figures has no limits.  Quar koow-
ledge of numbers, therefors, must necessarily be
limited. But like every other suhject, the more we
study and thiok about it the more we shall know.

The child who bas learnad to eount as far as
three, has an idea of thatnumber; but the number
thirteen is quite beyond his comprehension. The
savage gets along very well with his arithmetic so
long as he is not required to go beyond the numera-
tion of his fingersand toes ; butany greater number
quite bewilders his imagination, and, in despair,
he refers. to the hairs of the head, the leaves of the
forest, or the sands on the sea-shore, to express his
overwhelming sense of its magnitude. Every
young student of history has lnaghed atthe extreme
simplicity and ignorance of the Indian whom
Powhattan sent to England to. see the country and
find out how many people ‘where thero. As soon
a8 the shores of England were reached, the * poor
Indian” procured a long stick and commenced to
cut a notch on it for every one hesaw. Of course
be was soon obliged to-stop. -

. Onhisreturn, Powhattan, among many questions,
asked how many people he had seen'? * Count
the stars in the sky,” was the re ly, ¢ the leaves
on the trees, or the snnds on the shore, for such is
the number of the English,”” Perbaps this
untutored child of the forest was not so far astray
after all; for the stars in both hemispheres visible
to the naked eye do not exceed the number of ten
thousand. The hairs of the head and the leaves
of the trees may be easily counted, and the sands
on the sea-shore are by no means innumerable,

The enlightened man may have g clear under-
standing of thousunds, and even millions, but
much beyond that he cun form no distinet idea.
A simple example, and one easily solved, will

illustrate.the observation. If all the vast bodies
of water that cover nearly three. fourths of the
whole surface of the globe were: emptied, drop by
drop, into one grand reservoir, the whole number

-of drops could be written by the. two words
. ¢ eighteen septillions,” apd expressed in figures
" by annexing twenty-four cyphers to-the number 18,
(18,000,000,000,000,000,000,000,000.) Man might

as well attempt to explore the hounds of eternity
a8 to. form.any rational idea of the units embodied
in the expression.above ; for although the aggregate
of drops is indicated by figures in.the space of only
one inch and a half of ordinary prins, yet if each
rarticular drop were noted by a separate stroke
ike the figure 1, it would form a line of marks
sufficiently long to wind round the sun six thousand
billions of times | :

Now ohserve, if you please, the marvellous

ower or value which the cyphers or “paughts’”’—
insignificant by themselves—give to the significant
figures 18. The young reader will be surprised to
learn that the use of the cypher to determine the
value of any particular figare, which is now
practised by every school-boy, was unknown to the
ancients. Therefore, amongthe Greek and Romans,
and. other nations of antiquity, arithmetical opera-
tions were exceedipgly tedious and difficule. They
had to reckon with little pebbles, shells, or beads,
uged as counters, to transact the ordinary business
of life. Even the great Cicero, in his oration for
Roscius, the actor, n order to express 300,000, had
to make use of the very awkward and cumbrous:
notations (cccrodd ceciodd. cccrodd), which may
admit of the very liberal translation: Three ¢’s
one 1, three inverted ¢’s; three ¢’s, one I, three ¢’s
inverted ; three c’s one 1, three ¢’s upside down.
How very odd this looks in the year of our Lord
Mpceenxir—1863 ! ‘

Mavoy very curious and interesting things might.
be said concerning the history of numerical
charaoters used in ancient and modern times ; but,
not to prolong this article, they must be reserved
for some future occasion.

The eimple interest of one cent, at 6. per cent.
per annum, from the commencement of the
Christian. era to. the close of the present year 1863,
would be but the triffing sum of 11 dollars, 17
cents, and 8 mills, but if the same principal, at the
same rate and time, had been allowed to accumulate
at compound interest, it would require the enormous
number of 81,840 billions of globes of solid gold,
each equal to the earth in maguitude, to pay the
interest ; and if the sum were equally divided
among the inbabitants of the earth, now estimated
to be one thousand millions, every man, woman
and child would receive 84,840 golden worlds for-.
an inberitance. Were all these globes placed side
by side. in & direct line, it would take lightning it-
gelf, that onn girdle the earth in the wink of an eye,
73,000 years to travel from end toend. Ang, if a
Parrott gun were discharged at one eatremity while
& man wag stationed at the other—light travelling
192,000 miles in a second ; the initial velooity of a
cannoa ball being about 1,500 feet per second, and
in this case supposed to continue at the same rate ;
and sound moving through the atmosphere 1,120
feet in o second—he would see the flash after wait-
ing 110,000 years; the ball would reach him in 74
billions of years; but he would not hear the reporé
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till the end of one thousand million of centuries.
Again, if all theso masses of gold were fused into
one prodigious ball, having the sun for its centre,
it would reach out into space in all directions, one
thousand seven hundred and thirty-two millions of
miles, almost reaching the orbit of Herschel or
Uranus ; and, if the interest were continued till the
end of the present century, it would entirely fill
up the solar system, and even encroach five hundred
millions of miles on the domains of the void be-
yond the planet of Neptune, whose orbit, at the
distance of two thousand eight hundred and fifty
million of miles from the sun, encireles our whole
system of worlds.

The present system of figures is called the

Arabic method, but it should be more properly
termed the Indian method, because it had its origin
asmong the Hindoos of India, from whom the
Arabs learned it; and they, in turn, carried tho
art into Spain. where they practised it during their
long occupation of that country,
. Tbe publication of their astronomical tables in
the form of almanacs was the principal means of
gradually spreading it abroad among the surround-
ing nations; but so slow was the progress that it
was not generally established until about the mid-
dle of the sixteenth century.—N. ¥. E. Posl.

Ventilation.

The best specimen of ventilation on a large scale
is perhaps in the Houses of Parlinment, under the
direction of Sir Goldsworthy Gurney, and is partly
effected downwards through the floor of the Houses
of both Lords and Commons, and partly upwards
above the rouf. The floors are of cast-iron, full of
holes, like a honey-comb, and covered with a hair-
cloth, or porous carpet, so that the air can pass
Afreely through it. Below the floor there is & special
air-shaft reaching to the carpet about 10 by 20 feet,
throngh which the foul air is extracted; this de-
scending shaft extends all the way from the floor
of the Houses down to the extracting air-courses
communicating with the Clock and Vietoria Towers.

A square shaft ineach of the towers is now made
an upcast, by means of a coke fire burning at the
bottom ; 80 that the vitiated air is thus carried away-

Through the other portion of the fluor, not con-
nected with the ventilating shaft, fresh air is sup-
plied, and this balance of interchange is so nicely
contrived that the effect is perfectly imperceptible.

The Houses, during ventilation, are kept at a
uniform temperature of about 64°, In cold weather
the air is warmed by passing over hot water pipes,
and in very hot weather the air is cooled by passing
over blocks of ice before its entrance int) theHouse.

The external air, both on the terrace next the
river, in the courts, and the roof, is in a balance
with the air of the House,—* a feather balance;”
a feather suspended moves in the House neither up

nor down, nor will smoke (introduced by way of |

experiment) after it becomes of the same tempera-
ture as the air of the House itself.

It is evident that rooms intended to hold a large
agsembly of persons might be ventilated in asimilar
manuer, and even the apartments of houses might
be similarly dealt with, by having a square perfo-
g'a.ted opeuing in sonie part of the room communicat-
ing with a downcastshaft terminating in the kitchen

‘place.

chimney. The kitchen fire in thia case would create
a safficient draught for carrying away the vitiated
air of the apartment; or the downcast shaft in this
case might be made in such a manner that the foul
air from the apartment above would be made to
pass through the kitchen fire, The opening in the
upper room could be easily concealed by a suitable
piece of farniture. For admittiog fresh air into the
apartment, another grated opening would be re-
quired in the floor, which could be coucealed like
the former one. There ought also to be perforations
in the cornice of the apartment for carrying off the
ascending heated air; for inan apartment contuin-
ing & number of persons, the lower stratum of air
is of & greater specific gravity than the air above,
consquently the lower portion is drawn off by the
downecast ventilating shaft, whilst the upper portion
asses offas already explained. To veutilate rooms
in this manner would not be difficult if the ventilat-
ing passages were contrived during the'erection of
a buildiog; and in many maansions already built it
wonld be desirable that such a mode of ventilation
should beadopted. Many churches containing large
congregntions, and public assemblies, are so badly
supplied with a change of air, that the air, espe-
cially in the galleries, 18 almost insupportable, and,
consequently, detrimental vo health. Some of our
theatres are, likewise, labouring under a similar
inconvenience. Every person who bas heen in a
crowded theatre must have experienced the relief
which is afforded by a supply of air when the car-
tain or drop is drawn up. The chandelier, itis true
carries off a large quantity of heated air, but the
heavier stratum below is not so easily removed.
The Royal Italian Opera, Covent Garden, ap-
pears to be the best ventilated theatre in London,
care having been taken to give sufficiency of space,
and to provide for the egress and ingress of air.
The ventilation of small dwellings might be ef-
fected by inserting perforated zine plates in the
skirting board of the several rooms, by which theair
could be admitted from the hall or passages, which
plates might be painted uniformly with the skirt-
ing board of the room, whilst similar perforated
plates, or veatilating holes, should be placed in the
upper part of the room to carry off the deteriorated
air, and there might also be placed a ventilator of
a similar kind in the chimney shaft above the fire-
All such openings may be easily concealed
in building a house; but our builders, nay even
our architects, seem entirely to consider ventilation
a matter of no moment whatsoever. Witness, for
instance, the Houses of Parliament, the ventilation
of which was an afterthought oarried out at a
enormous expense.—Sanrilary Reporler. ‘

Rowland’s Soap.

This is soap mixed with some liquid hydrocarbon,
a3 turpentine, coal tar, naphtha, eamphine, &o.,
whereby the detergence of the soap is said to be
greatly increased, It is prepared by dissolving
3ibs. of soap in 1lh. of water with the aid of heat;
adding to another pound of water 2 oz. of farina,
flour, dextrin, starch, oatmeal, or other analogous
substance, mizing and boiling to the consistence
of a paste, adding this paste to-the diseolved soap,
and stirring till o perfect incorporation of the
materials is effected ; or the whole of the water
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may be mixed with the flour, and converted into a
pasty soap by boiling, and the soep may be dis-
solved therein instead of being melted separately.
The mixzture when well incorporated is to be
removed from the fire and stirred till it has cooled
to about 140° F., when 8 oz. of turpentine, mineral
naphtha, camphbine, benzol, orsomeother equivalent
substance must be added, together with a saturated
golution of carbonate of ammonia. The whole
must then be again well stirred, and the mixture
run off into suitable vessels, closed air-tight.
About half an ounce of the liquor ammonis of the
London Pharmacopsia may be added to every four
ounces of the saturated solution of the carbonate.
In place of the dextrin, ficur and other farinaceous
substances above mentioned, an equivalentquantity
of gelatine, glue, or other mucilaginous or gelatio-
ous substance may sometimes be used. For mak-
ing a detergent composition for common use, com-
mon miveral or coal tar naphtha, or turpentine,
may be the hydrocarbon used, and a larger
quantity of caustic ammonia may then be advanta-
geously added ; but, for a detergent preparation for
toilet purposes, or for washing or cleansing body
lien, it is preferable to use the best rectified
camphine, or some analogous material of more
agreeable odour. The carbonate of ammonia may
aleo be added to the pasty saponaceous mixture in
the dry pulverised state, in the proportion of a
qaarter of an ounce to every poundof soap. When
it is to be used for washinglinen, about four ounces
of the mixture should be added to about twelve
gallons of water, ‘and stirred till quite dissolved.
The clothes may be put in and stirred with a stick,
after which they may be boiled for a few minutes
and then rinsed in fresh warm water.--Chemical
Technology, by Richardson and Watts.

The Bathorcomotres

M. J. Giordano has described to the Trench
Acndemy of Sciences an instrument ,called by him

8 bathoreometre (depending, as to principle, on the"

closing of an electrical circuit by means of a sub-
stance intorposed between the electrodes), whereby
he is able to determine, with great exactitude,
the thickuess of very thin substances. A single
thread of the silkworm was found to have a thick-
ness of C 014 of a millimetre; that of a spider
(such as isused to divide the field of the telescopes),
0037 mm. Hair from an infant’s head is 0 009
mm., that of an adult avernges 0 047 mm., i thick-
ners. French gold-leaf has a thickness of 0-009
mm. A film of mica wasobtained so wonderfully
thin as 0-003 of a millimetre, or about twelve-
millionths of an inch.

The Tobacco Question.

The Tondon Atkencum thus puts out the pipe of
& clergyman who has written a love story entitled
“ Whav Put my Pipe OQut?” and in it gives eight
reasons for the disuse of tobaceo :—** Unless we are
mistaken his eight reasons(we may remark, by the
by, that six is the right number of reasons to go to
the enlightened public with) will not leave wnuch
weight with those who love the gentle weed. Let
us put them before our readers, editing each with a
brief note; 1. It is o practice borrowed from
savages’ Soalso nre other usages, such as personal

decoration, and the habit of distinguishing men of
rank by clothing them with authority—usages not
branded as odious because of their origin. <2 It
is a practice which generally begin with us in
youth, when the reason is not matured.’” At the
same period men begin to indulge in manly sports,
strengthening themselves in the habit of speaking
the truth, and mark out for themselves careers of
noble enterprise, The fact that the habit began in
youth can scarcely be accepted as proof that a man’s
habitual industry is injurious to him. 3. Itis an
offence against the natural instincts of society, es-
pecially against ladies, who have not been vitiated by
its use. The natural instincts of society surely can-
pot be offended by & usage * borrowed from savages,
living in that degree of civilization which borfers
most closely on what is vaguely termed °‘a state of
nature;’ moreover, what right has the noti-smoker
to assume that ladies who do not object to smoking
are vitiate? ‘4. Disinterested medical men say
it is productive of many physical and meatal dis-
eases.” Oo the other hand, disinterested medical
men say that moderate indulgence in tobacco is
either harmiess or beneficial. *5. The growth of
it uses up valuable land for its cultivation which
might be’ better employved for corn.” Might it be
better employed ? The author settles the question
by assumption, not proof. Teetotallers offer & sim-
ilar objection to the culture of the vine, and vege-
tarians in the same way denounce the system which
allots so much of the earth’s surface to graziers.
¢6. Our natural tastes, which are usually good
judges in such cases, reject it atfirst, until overcome
by habit’ Until it bas been educated to enjoy
them, the pallate rejects the most exquisite as well
a8 nutritious dishes. ‘7. Many philanthropists say
smoking leads to drinking’” Oun the other side,
many philanthropists know the reverse. Smoking
has become more and more fashionable in English
society just in proportion as deep drinking has fal-
len into disfavor. ‘8. Tobacco costs money.” Dog-
matic treatises against & usage countenanced by s
large number of the wisest and best of our race,
cost their readers time and temper, as well as
money,

Lighting Cities.

An ingenious Frenchman has discovered a most
economical way of lighting cities, and propoeses to
apply it to Paris. Balloons, from the cars of which
are to emanate an electric light, are to be_ fixed at
certain stations, aud hover over the city, at the pro-
portion of one balloon to 80,000 persons ; tha city
would be lighter at night than it often is in winter
by day. ’

Flox Cotton.

A flax cotton mill is fitted up at East Toledo,
Ohio, which is expected to vonsume 4.000 pounds
daily of raw materinl, and prodace 2,000 pounds
of cottonized flax. Eastern satinet manufacturers
have agreed to take it all.

Trial of Armor Platesy Steel Gunsy &oe at St
’ Petershurghe .
Farther trials at St. Petersburgh* with the ex-
perimental 19-inch rifled cast-steel gun, The Lon-
don Tlmes states that this gun is of solid cast-steel;
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made by Krupp, and throws a 300-pound shell or
a 450-pound solid shot. The results of previous
experiments with this gun led the Russian Govern-
ment to order 50 of them, which ere now in course

of delivery. The principal objects of the experi- |

ments on the 7th inst. were to ascertain the best
description of shell, and to test the quality of armor

plates supplied by Messrs. John Brown & Co., of

Sheflield.

First a series of cast-iron'shells, 300 pounds each
were fired at different ranges, and then shells made
by Krupp were fired at the 43 inch armor plates.

The first shell was 22} inches long (two and a
half diameters), with a flat end 4 inches in diam-
eter. Pired with 50 pounds of powder at 700 feet
distance, it passed through the plate, ok and
teak backing, and broke into many pieces, althongh.
filled with sand only. The second and third shells
were also of Krupp’s steel, .the same®length but
with 63 inch ends, These shells pierced plates,
wood &e¢, and also went to pieces, although only filled
with sand. The fourth shell was made by M. Poteleff
of puddled steel, on Aboukoff’s system, the same
dimensions as the second and third, and went
through iron, teak, &ec., but was only bulged up
from 8 inches to 12 inches and the end flattened ;
not a single crack being visible in the shell. The
fifth the same as the fourth, passed through iron,
teak and the second target, and went at least a mile.
beyond. The sizth and seventh were from Krupp,
and were charged with powder; they were quite
flat-ended, 9inches in diameter, One exploded in
the plate the other in the wood. The eighth and
ninth shells were of cast iron, and, although they
passed through the plates, were of course destroyed.
Evening prevented further trials, which will yet
be made on the same plate.

Theresults on the plate were highly satisfactory.
In a space of 4 feet 6 inches, eight holes were made
without any crack of the slightest descriptivn ;
and the marine officers present were highly satis-
ed, because they are obtaining 4,000 tons of plates
fll;qm Messrs. John Brown & Co. for their different
ships.

Cast-gteel guns: are decidedly before any yet pro-
duced in England of any other metal. The 9-inch
gun of Kropp has been fired with 300-pound shells
and 50 pounds of powder, about 70 times, without
any flaw ; and the Russian Government will shortly
be in & position to obtain in St. Petersburgh a
a large supply of enst-steel guns, made from Rus-
gian iron, by Russians, on Aboukof’s system, which
is very nearly the same as Krupp’s— LondonEngt-
neer.

To Prevent the Transmission of S
A Plate glass Partition.

Have two plates with an air-space betwizt. An
ordinary window may be glazed with double
“ gheets” or ¢ squares’ of glass ; and if an air-space
of a quarter of an inch-is left betwixt each sheetor
square of glass, sound will be deadened and heat
be retained. Mr. Bridges Adams has proposed
double-windows, as described ; that is ordinary
window sashes, with double glass, having one
sighth of an inch or one quarter of an inch air-space
betwizt each square of glass. Ordinary windows

“in offices or street-fronts willbe warmer, and deaden
the sound, if they ba so glazed.

d through

Lake Superfor Copper Workingse

A paper by Charles Whittlesey, Esq., on Ancient
Mining ou the shores of Lake Superior, ¢ has been
published in the. Smithsonian contributions to

nowledge. The author has devoted much atten-
tion to this subject, and maps of the. country, with
engravings of old mines and the relics found in
them, are contained in this publication. We here
learn that evidences of ancient mining operations.
were first brought to public notice in the winter of
1847-8. The Jesuit Fathers who first visited that
region announced the presence of native copper in
large masees; and boulders of copper bad been

| found: many years scattered among the drift gravel
“from Lake Saperior to Rocky.river, in Chio; but
"no ancient workings were kuown till the period

mentioned above. In casting the eye over a map
of Lake Superior, & remarkable projection, in the.
form of an immense horn, is observed jutting out

- from the south shore and curving eastward. This

is Keweenaw Point, which is about eighty miles in
length and forty in width, Through the whole of
this extent of projection, a belt of metalliferous for-
mation extends; and within this all the copper
mining operations — ancient and modern—have
been confined. The most remarkable feature of
this metalliferous region is the character of its pro-
duacts, which occur, not as an ore of copper, but'in
massfes, veins, and rounded nodules of the metal
itself. -

The first actun] mining operations here were
commenced in 1761 by Alezander Henry, but they
proved abortive. In 1841, Dr. Houghton made a
report to the Legialature of Michigan, conveying
very definite information respecting the existence
of native copper in Lake Superior, and shortl
after this fresh mining operations were commenced,
and speoulators flocked in from all quarters. In
1848, Mr. S. O. Knapp, Agent of the Micnesota
mine, made the first public announcement respect-
ing the discovery of ancient mines and the relics
of an ancient mining population. This created a
sensation far and near, and subsequent explora-
tions have led to the discovery of very many
ancient pits. Most of the ancient diggings have
been found in dense forests, and outwardly consist
of irregular shallow hollows, which had been pre-
viously noticed without thought of their real cha-
racter. There are three groups of ancient mines
corresponding with the modern mines in this
region. In these old pits, hard stone mauls and
bammers have been discovered ; also copper ham-
mers, spear heads, gads, arrow heads and knives;
and wooden shovels, levers, and aladder. During
the past summer, several of these old mines were
discovered in the Onianagon district, and from one
2 bag of untanned leather in a perfect state of pre-
servation was taken, and has been covsidered one
of the greatest of ancient curiosities. Who thoge
olden miners were, is & puzzle o antiquarians,
Bat providentially they have done great eervice to
us forour practical modern copper miners regard the
old pits ae pretty sure guides to valuable copper
lodes, When an old pit is found it is cleared out
and explored, and generally the miners are
rewarded by finding rich masses in the excavation,
Those ancient miners seem to have possessed quite
a8 acourate a knowledgze of the copper veins as the
most skilful and intelligent modern mineralogists
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and miners, In a certain sense they were our
mining pioneers. They do not scém to liave beéen
scquainted with the art of smelting copper, and
were unacquainted with the use of iron ; there-
fore their efforts at mining were fude; still they
have left evidences of being an ingenious and skill--
ful people. Mr. Whittlesey entertains the opinion
that these ancient miners were not of the present
Indian race. As yet bo remains of cities, no
graves, no domiciles or ancient highways have
been found in the copper region. These old miners
appear to have been further .advanced in civiliza-
tion than those whom we call Aborigines. = Trees
standing upon the old pits are three hundred years
old, and benenth theése lie the rotten trunks of a
earlier period. When the ancient miners lived is
unknown, but these mines must have been aban-
doned at least from five to six hundred years pre-
ceding the present age. Who they were, where
they came from, and whither they went, in all
likelihood will never be known..

Biitish Liberty.,

Governor Seymiour, of New York, mdde a groat
speech at Syracuge the othér day. In the couras of
apn argumentupon the tjrannical encroachments
of the Federal Government he made the following
handsome acknowledgment of the true spirit of lib-
erty that exists under British institutions :—* The
proudest Government that exists upon the face of
the carth is that of Great Britain, and its proudest
statesman, when he would tell of Britain’s crown-
ing glory, did not speak of its wide-spread domin-
iouns, upon which the sun never sets; did not say,
as he might have done, that the beat of its morning
drum made a continuous strain of music round the
world. He did not speak of martial achievements,
of gloricus battle-fields, and of splendid naval con-
flicts; but he said, with swelling breast and kindling
eye, that the poorest man of Great Britain in his
cottage might bid defiance to all the forces of the
crown. It might.be frail, its roof might shake, the
wind might blow through it, the storm might enter,
the riin miglit entér ; but the King of England counld
not enter it. All his powers did not dare to cross
the threshold of that ruined tenement: (Great
cheering.)” ]

Preservation of Grapes and other Frults.
BY M. LE DOCTEUR RAUCH.

Various means, more or less successful have béen
guggested for preserving grapes,—n fruit most
delicious and wholesome, but very difficult tokeep.

One of the simplest ways is to dip the ends—the
stalks of the bunches—in sealing-waz; and to
sus})end them from poles or cords in a cellar o
cool room, where they will not be exposed to frost.
By cuarefully removing any berries that may decay,
grapes in this way may be preserved till the end
of December. They getierally presesve their fresh-
poss longer in a cellar than in 4 roorm, wheis the
air is dryer; and this a?plies to nearly all other
fruit. For this reason plams inay be preserved for
months in vessels filled with saud, hérmetically
gealed, and baried in the ground; exclusion of the
air having the same effect in each case.

To the south of Russia there is aunother way of
preserving grapes. They are gathered before they

are quite ripe, gue into large pots, aud so filled with
millet that each fruit is separate, and the pots are .
coveréd so s to render them air-tight, They are
sent in this way to thie markets of St. Pstersburg.
Afcer remaining thus for a whole year, they are
still very sweet; all thisir sugar being developed by
the ripening piocess in the pots.

Recent experiments sbow that cotton possesses
the uséful property of presetving varioussubstances.
Meat-broth in a bottle, lightly elosed with cotton,
Lias been found to keep unaltered for more than a
year. Aftér this it was a natural course to try its
preservative effect on various other substanvces, and
in America cotton hag long been succossfully used
for preserving grapes in the following manner:—

The branches are left on the vine-stalk as long

a8 possible, even to the early frosts, provided they
are but slight. The bunches are then cut with a
sharp knife, all the damaged fruit removed with
geissors, and then left for several days in a cool
room. They are theu put between luyers of
ordinary cotton, handling them very carefully, and
placed in vessels such as tin boxeg, or glass preserve
pots, taking care not o put too many layers, 80 a8
to crush the loweriost. The recepiacles are then
carefully covered and sealed. The latter prezaution
is certainly of use, though American farmers
generally discharge it, and nevertheless have good
grapes often as late as April. The fruit i8 keptin
a cool place, but out of the reach of frosts.
. Apples and pears are still more easily preserved
in cotton, though it retards their ripening, which
wool, on the contrary, accelerates. American
farmers therefore, a fow days before they wish to
eat the fruit, wrap it in wool, when it ought to take
a beautiful golden colour; and pears ripened in
this way are sold for almost double the price of
those still a little antipe. .

The most recent method was invented by &
Frenchman, M, Charsieux, whose grapes, exbibited
at several exhibitions, excited considerable atten-
tion. His method I bave tried, and found it
succeed very well: He attaches great importance
to the maintenance of & eertain degree of humidity.
His directions dré as follows :—

Lisave the frait on the vine ds long as the season
allows, ¢ut off the bunches so as to_leave o piecd
of the branch adbering to the stalk, comprising
about two nodales above and three or four below.
Carefully cément the upper end of the brarch; and
place the lower ead in a phial filled with water,
containing a little powdered charcoal, to prevens
decomposition. Close thé phii)l with wazx, place
the grapes in stiraw or cotton, in a ool room; but
doreened from frost. It might bé better to
hahg them up, which could  easily be done if the
phials are well sealed. In this way, and by
occasionally picking out any décayed grapes, I
succeeded in preserving from the autumn of 1859
to the beginning of April, 1860, and then I found
the fruit excellenit. They might, no doubs; be képt
longer in & cellaf, or in some place where the
temperature is vonstaistly at the same low degrad,
and darkness would probably bé favourable to their
preservation.—Monitewr Scienlifigie, v., T4:

Canadidin Timber und the Great Exhitbitioni
Fror ¢ Lloyd’s Register of British and Foreign
Shipping” for 1863 and 1864, just laid before us,
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we find that several important Canadian woods for
. ship-building have been added to their lists, and
others have been raised to a higher standard than
they have hitherto occupied, as compared with
‘woods from other countries, These important
results have been brought about by the admirable
display of Canadian woods at the late International
Exhibition. In the jurors’ report.it is stated that
¢ at no previous exhibition in this or any other
country has so splendid and valuable a display of
the products of the forests and plantations been
exhibited, not only when we consider the magnitude
of ‘the varioue collections sent from almost every
couatry, but also in regard to the admirable care
shown in the preparation of the specimens.”

Science and commercial enterprise have indeed
gone hand in hand, so much so that the jurors
further add that *in point of size of specimens,
excellent gelection, and information given, the
Upper Canada collection of woods is undoubtedly
the finest in the exhibition building.” The Lower
QCanada’ collection also received high praise, but
was stated to be “small compared with the Upper
Canada.”” The Canadian black walnut, hickory,
black birch, white and red cedar, are added to the
list of timbers for vessels classed A. Black elm,
hickory, white oak, beech, -chesnut, red cedar,

tamarac, and birch pine are allowed the highest

place for the outside planking from the keel to the
first buttock heads in ships of twelve yearsin class
A. ‘Table A of the register willahow the important
uses made of Canadian timbers in every part of
the ship, inside and out, and which secure the high-
ost standard in their registration.

Wo are glad to perceive aleo that an increased
demand has arisen on the continent for Canadian
timbers. Anything that will give additional value
to the woods of the vast Canadian forests must be
of the greatest importance to that country, where
now 80 many of their macnificent trees are cut
down and burned as fael. Of course, the first

" objaect of the settler is to clear and prepare his land
for agricultural purposes, but in doing this, those
trees whick have a sufficient commercial value
might be preserved, and this could be done by
arrangement with the Bureau of Agriculture with-
out much difficulty. The Canadian forests are
‘rapidly yielding to the woodman’s axe, and when
too late, it may be found that not only have valu-
able timbers over extensive areas been ruthlessly
destroyed, but even the climate unfavourably
effected, as is unguestionably the case with some
countries of this hemisphere, in the deficiency of
rain during the agricultural months. If, however,
Canada should in qther ways have been benefited
by the International Exhibition, she will be
abundantly rewarded by the increased demand for
her veluable woods.

Dr. Hurlburt, the Commissioner who had charge
of the woods exhibited jn the Canadian depart-
ment of ths ‘last Exhibition, has nobly exerted
himself in bringing under the notice of the proper
authorities the valunble advantages possessed by
these wouds, and to his labours we may, we believe,
attribute the high opinion the committee of Lloyd’s
.now entertain of them for shipbuilding purposes.
Dr. Iluriburt has well earned the thangs of all
Canadians for his perseverance in attaching publio

attention in this country to one of the most valuable
products of the Province.—London Canadian News,
October 22nd.

Tho United States Crops of 1863«

The answers returned to the circulars for Sep-
tember, of the Agricultural Department, asking
information of the condition of the crops, are given
in tenths, above or below the crop of 1862. During
the summer the department made an estimate of
the amount of the crops of 1862. 'I'his estimate.
was based on the census returns of 1860, As the
erop of 1859, which was taken by the census, was
below the average, and that of 1862 much above,
allowaunce was made for this difference, varying in
its amount according as the agriculture of each
State required. The general per ceat. increase of
each State was added. One-fourth of the amount
given in the census was struck off from the returns
for Missouri and Kentucky on accouunt of the war.
Thus calculated, the crops of 1862 were made the
basis for estimating those of 1863, according to the
tenths, increase or decrease of each State, as
reported by the correspondents of the department.

The summer c¢rops, wheat, rye, barley, and oats,
for 1862 and 1863, were as follows:—

Wheat. Rye. Barley. Qats.
Total 1863...bush.| 191,085,236 | 20,708,287 | 16.769.597 | 174,858,167
Total 1862... « | 189,993,600 | 21,254,956 | 17,781,464 ) 172,520,007

*1,074.739| +466,669 | +1.020,867| 2,327,170

The fall crops of corn, buckwheat, and potatoes,
for 1862 and 1363, were as follows :—

Corn, Buckwh’ty| Potatoes.

Total 1862.. ..bush.| 586,704.474 | 17.822.905 | 118,533,118
Total 1863 .. % 1449,163,894 | 17,103,233 | 97.870,085
DEOTOATO evrvvvesns onssessenens e | 187,540,680 | 1,620,762 15,003,088

The monthly report of the department for Sep-
tembor shows that the amount of wheat and flour
exported to all countries for the year ending Sep-
tember 1, 1863, is 40,686,308 bushels, and of corn

"11,680,343 bushels. The domestic consumption,

then, is as follows:

Bushels. Bushels.
‘Wh't crop for 1862... 189,993,500 | Corn crop for 1862, 586,704,474
Bxported ..o sosse 40,686,808 | Exported.sieeesee, 11,080,342

——

_Dowmestic consw’n. 149,307,192

Domestic consu’n, 575,024,132

- These exports and domestic consumption exhibit
the relative magnitude of the fureign and domestic
markets. ’

‘The report examines the probable foreign demand
for breadstuffs during 1864, and shows that the
principal portion of our exports of preadstuffs are
purchased in the English markets ; that the average
annual importations of all grains with Great Brit-
ain and Ireland are 94,278,949 American bushels;
but in 1?60 the importation was 135,386,434 bush-
els, and in 1861, 142,529,106 bushels ; thatit was as
great o crop in 1862, but not so large in 1863 ; that
from the present condition of the crops in England,
the demand for 1864 would return o the general
average, rather than to the great amount since 1860;

#Increase. + Decronse.
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that the home demand for 1864 would be at least
equal to that for 1863, and that the condition of the
carreacy would remain as favorable as it now is;
that bence the amounts of wheat and corn for 1864
would be as follows:
Bushels. | Bushels.

Wheat crop for ’63... 194,068,239 | Corn crop for 1863... 449,168,894
Domestic consum’a, 149,307,182 { Domestic consum’n. §76,024,132

Leaving for exp,t. 41,761,047 l Leaving a defi’y of 125,860,238

—which must be provided for by greater economy
in feeding, and a greater proportional consumption
of wheat. :

The number of stock hogs is about the same as
in 1862, and about five per cent. below 'a general
average in condition, These were early turned on
the frosted corn. .

 The buckwheat crop is not as much injured as
was generally supposed, because most of it is pro-
duced in the States of New York, New Jersey, and
Pennsylvania, where the frosts of August 30, and
September 18, did not injure the crops materially.

The tobaceo crop of 1863 is larger than that of
last year by nearly 50,000,000 lbs.,.altbough the
frosts in the Western States were very injurious to
it. But about one-half of the crop there had been
-gathered before the frost of September 18, and
seventy-five per cent more ground had been plant-
ed than in 1862, .
~ The hay crop of 1862 is estimated at 21,603,645

tons, that of 1863 at 19,980,482 tons——a decrease
of 1,628,163 tons. Its quality is good. .

—

The Golden Parallclse

In a late number of the Edinburgh Review there
is a notice of several publications on the subject of
gold fields and gold miners. A mass of facts is
collected relative to the Australian, Californian,
and Columbian gold diggings, and several impor-
tant conclusions are arrived at. In the first place
we are reminded that the great gold fields already
discovered areall included within tworegions. The
gold fields of New South Wales and Victoria extend
without any interruption along the slopes of the
great mountain range which separates the eastern

-seaboard Australia from the interior of the conti-
nent, and the gold fields of California and British
Columbia occur without interruption along the

western slopes of the Rocky Mountains. Thus,-

there are presented two great gold-bearing regions
extending along two widely distantelevations, and
probably “ owing their auriferous character to
soms influenceconnected with their upheaval.” The
possibilicy of establishing a connection between
these two gold-bearing regions will be understood
after o little consideration of their characteriatics,
The American gold-fields, under various names,
run aloog the eastern seaboard of the Pacific, almost
from pole to pole—from Behring’s Straits in the
north to Cape Horn in thesouth. Throughout this
vast region large quantities of the precious metal
are found. ‘ From Chili, in. the south, to the
British Possessions, in the north, its slopes, spurs,
aud subordinate ranges are mow yielding gold.
From Chili we mount through ]zolivia, eru,
Iiquador, New Granada, all still continuing to yieid
the precious metal, after some three centuries of
gold mining. Thence after we pass the Isthmus,
we find the gold miner at work through Mexico,

California, Oregon, Washington, till at length we
come to the British Possessions, stretching to the
shores of the Arotic Ocean.” Such is a brief des

cription of the great gold-bearing system of Ame:
rica. Turaing now to that of Australia, there i

found a coast range running from the extremo
northern point of the continent to the extreme
southern point. But this range neither begins nor
terminates in- Australia, It extends across Bass’s
Straits, on the one hand, and beyond Cape York
on the other; in which direction the chain of rocks
forms at intervals numerous islands, such as New
Guibea, the Carolines, the Luadrones, and others,

until Japan, with its gold bearing rocks, is reached.

Thus, in accordance with this theory, the basin of
the Pacifichas on each side a continnous elevation of
volcanic origin. At intervals on both sides gold is

now found, from Behring’s Straits to New Zealand ;

and it is stated that at the *“ beach diggings” in
California, a bluish sand, not unlike the pipe clay
of Ballarat, is frequently thrown up by the waves,
and is found to contain gold in considerable quan-
tities. ’

The conclusion arrived at by this reasoning is
that the great gold fields of the world, as at pre-
sent kaown, are included in the vast system of
voleanic rocks which surround the Pacific. This
chain, though broken here and there, is said.to be
traceable between Australia and America, and to
be easy of identification on both sides of the ocean.
Such a continuous and well marked line of volcanie
elevations has often received the attention of geolo-
gists. Humboldt's view, which is the one generally
accepted on the subjeot, is that the bed of the
Pacific attained its presentdepth at a comparatively
late period ; that its unbroken erust, pressed down
on the molten mass underneath, caused a quantity
of it to rush towardsthe line of fracture at the edges,
and that this disturbed matter found vent in the
elevations which are now connected with the gold-
fiolds of America and Australia. So far these con-
siderations, as bearing on the science of geology, are
highly important; but it has to be shown in what
way gold is to be connected with voleanie shocks in
some places and not in others. On this point it is
laid down by Sir Roderie Murehison that the rocks
which are the most auriferous are of the Silurian
age, and that o cortain geological zone only in the
cruat of the globe is auriferous at all. Gold, he
states, has never beeu found in any stratified for-
mations composed of secondary or tertiary deposits,
but only in crystaline and iealaaozoic rocks, or in
the drift from those rocks. The most usual original
position of the metal is in quartrose veinstones that
traverse altered Silurian slates, frequently near
their junction with eruptive rocks. Sometimes,
however, it is partially diffased through the body
of rocks of igneous origin.” From this it appears
that voleanic eruptions, in connection with Silurian
rocks, are to be regarded as the origin of gold for-
mations, . '

1t will have been seen that, according to the
voloanic basin theory as deseribed above, the auris
ferous rocks which surround the Pacific leave Vie-
toria and plunge into the sen to appear again on
the other side of Basa’s Straits. This would, of -
course, leave South Australia out of the reach of
these gold-bearing ranges. But singularly enough,
the reviewer, after remarking upon this termination
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of the Victorian f})ck'é,miéférs "i':o the gqpibgiéél'»

work of Mr. Julian Woods in order to show a
curious extension of the volcanic action which is
to be “ traced in South Australis,” Op referring
to the extract, however, it appears that Mr. Wood’s
reference is not to South Australia, although it
relates to the country close upon its border.  Mr.
Woods says .—* At abont fifty miles east of Mount
Gambier, on the Vieterian side of the boundary,
there commences an immense voleanic district,
which may be traced with very little interruption
to Geelong by immense masses of trap-rock and
- extinet craters of large dimension. This kind of
country extends considerably to the north of the
line, and it ig underneath the trap rocks there
found at the junction of the Silurian slates and
ancient granites that the extensive Australian gold-
fields are worked.” Anothér extract is given from
Mr. Woods” book, embodying a statement similar
to that which has been already quoted from -Sir
Roderick Marchison, namely, .that trap rock and
other indications of voleanic ernption are no-guide
to the presence of gold, unless in the neighbour-
hood of Silarian rocks. '

A Novel Apparatus.

At the lagt sitting of the Academy of Sciences
M. Galibert d_eecribeg an apparatus for securing free
and complete breathing to persons obliged to stay
some time under water, or to penetrate into places
filled with deleterious gases or smoke. This ap-
paratus consists of a-pisce of wood having the form
and dimengions of the human mouth when open.
‘T'o this piece of wood two india-rubber tubes are
fizxed of any length, according to the exigencies of
the case, The man engaged in the operation is
further provided with a nosge pincher, or instrument
for compressing the- nostrils, 50 as to prevent the
introduction of deleterious gas or water, as the case
may be. The operator puts the pjece of wood in
his mouth, and puts ou the nose pincher, he stops
up one of the orifices with his tongue, and inbales
pure air from the other; after which he shifts his
tongue to the other orifice, and exhales his breath
through the other. He continues thus regularly
- shifting his tongue from one orifice to the other in
the order of the inspirations and expirations; but
even a mistake would be of little consequence. A
man ensily learns the use of the apparatus by a fow
minutes’ exercise. This contrivance has the merit
of requiring no preparation, and thus offering a
speedy means of affording assistance in the cose of
fires or suffooation by watér or gagses. It mightalso
be used in medijcine for the complete immersion of
patients in a bath, which might sometimes be

advisable, . . )

Boat Worked .'.’.Y' :t_h.e FPendulam.

Lately, a small paddle boat:has been plying on
the Humber at a rapid rate. We understand it is
worked by the pendulum, instead of oars, and it is
the invention of & gentleman who is well known in
London and Hull for his numerous inventions. It
is also applicable to drive carriages on the high
roads, and if conatructed for the rail would go at
_the rate of 20 miles the:hour, A carriage :hcﬁding
two gentlemen has severa) times been driving.abont
Hull, then working its way to Beverly, and over

thd Ferriby Hills. It is the intention of the paten-
tee_to propel sbips and life-boats by the pendulum,
which may be applied to_ either screw or paddle,

The apparatus is fixed in the boat, and is ready
for use at any moment, In cage of emergency thig
system mast be of admirable service. The boat,
which is a ship’s jolly -bozt, was éried from Hall to
Paull, with four workers, and ran the distance in

" 47 minutes. The same distance a six-oared race-

boat takes at least 25 minutes, the men pulling a¢
the top of thejr strength, Whilst in the pendulum
boat not o coat was taken off. Were the apparatus
transferred from the jolly-boat to the'race-boat, the
inventor nseerts {hat the same distance would be
run in 15 ‘minutes, The pendulum boat can be
worked with half the ease of an oared boat, and
any one unaccustomed to pulling can work the
pendulam in two minutes, and continue to. do so
for 20 or 30 miles without fatigue. Any common
boat can be fitted with the apparatus. The York
papers state that the inventor intends making
further experiments on or about the 23rd inst. on
the Humber. !

I-l.o,\-»v to Foretel the Direction of the Winds

It iz one of the general rules concerning the force
and direction of the wind, that the wind will al-
ways be in an easterly direction when localities
situated to the northward of some place of observa-
tion have o high reading of the barometer ; and,
on the contrary, the wind will be in a weaterly
direction when the reading of the barometer is
higher in localities situated to the southward of the
game place of observation. In the first instance,
the wind, without exception, is between south-east
and east-north-east, whereas the westerly direction
is again almost without exception between south-
west aod north-west. If it so happens that at the
same time there is a difference of the reading of the
barometer hetween localities situated in an easterly

. and westerly direction from each other, the wind

in the first ogse will partake more of the northerly,

- in the other case-more of the southerly direction,

The future direction of wind, therefore, may be
determined by the following rule :—When one has
the.lowest reading of the barometer to one’s left
hand, the back is turned to the region wheance the
wind will blow. Asforburricanes, one has always

towards one’s left hand that locality where the wind

will blow most vehemently ; regard being, however,
taken to the direction of the wind. The reading
of the barometer in places towards the south from
us is on the average higher, since westerly winds
predominate; but as westerly winds are on an
average more violent than easterly, one may pretty
safely. infor that an ordinary difference north above
south'is less to be .apprehended than an equally
large difference of south above north. When the
barometer-reads higher in the north than in the
south, the force of the wind is certainly as much
greater as the difference of the readings of the ba-
rometer is greater; it may even be astia.rge a8 six
millimetres, without there being any just apprehen-
sion of o gale of wind, The greater the difference,
the more sure one may be that the wind will turn
towards the.east, and keep to that quarterfor.some

_days. . It only ocours once-in a hundred times that

during the blowing of a westerly wind the barom-
eter reads a couple of millimetres higher in the
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more norihierly plices ; such occurrence invariably
“indicates a grent disturbanmce of the “atmosplieric
equilibrium ; and a heavy fall of the barometer in
the north, or a rise in the south, commonly even
ensues the very same day, while even on that day,
or a day or so later, a gale of wind from the west-
ward begins to blow., When, on the éontrary, the
south reads four or more millimetres. above the
north, one ought to be on one’s guard. If the read-
ing’of the north is above that of the south, and-an
easterly wind does not then quickly ‘succeed, that
rise of the barometer must not be considerd as being
due to s regular division of .pressure of the atmo-
sphere, but only to the temporary abiding of an
atmospheric wave, and a strong westerly wind may
be expected next day. According to accurate.ob-
servations, we find that 40 times in 118 a gale of
wind will ensue when the south reads higher, and
T repeat, therefore, here what was already observ-
ed before—a gale of wind isalways announced, but
with the announcement the gale does not always
follow. A danger known before itis really present
ceases to be 80, or ab least loses a.good deal of its
wer ; and whether the gale does occur or not, one
as been warned, and can be. guarded. Science
incessantly proceeds, and_the day is not, perhaps,
very far distant when in this departmen? also very
important truths will be brought to light. I ought
not to neglect to observe that the gale does not
always break out within the first twenty-four hours;
the difference in the readings of the -barometers is
often again the same on the next and even on the
third day; but the wind becomes heavierand heav-
ier, and at last a violent gale breaks out. A .ship,
therefore, having left port on the first day, 'wourd
not have fallen sn with the gale of wind on that
day, but only on the next ensuing. The repeated
warnings are to be considered as one, which ren-
ders the whole more important.-—Chemical News.

Now Method of Engravinge

MM. Delouche and Fellman, an artist and an
engraver, have introduced a new method of engrav-
ing, which presents many features of interest.
They take a plate of polished Zine, which they
cover with a coating of whiting analogous ‘to, But
not indentical with, that employed by wood-
engravers ; upon this the design is drawh with a
peculiar ink. The plate is then suspended in a
bath of sulphate of copper from the negative pole
of an ordinary galvanic battery, where the inked
portions of the drawing become conted with 'a de-
vosit of copper. When this is considered “suflici-
entli thick, the plate is removed, and having been
washed, is suspended from -the positive pole-of the
same battery in a bath-of acidulated water. -The
acid eats into the:plate where it isnot covered with
copper, or the white part of the drawing.
A few hours terminate an operation which supplies
8 Elate from which erdinary engravings ‘may be
taken in the usual way. . : :

Printing Without Ink. -
Wo learn from the Typographical ddvertiser that
a gentleman, a large eapitalist, and one of the most
successful inventors of the day, has succeeded “in
chemically-ireating the pulp, during the process of
manufacturing printing paper, in such & manner
'

that whén the paper is impressed upon the uninked
types the chemical particles are erushed, sod'a per-
feet black impression is the result. The advantage
sought to be obtained is the divearding of ink and
rollers ; .and, by revolutionizing printing machi-
iiery, and printing from a continuous roll of paper,
it is calculated that time occupied in impressing
large quattities of paperwill be nominal in compa-
rison to the requirements of the preserit day, Clean-
liess in the printing office would thus becorns
proverbial, and the time now wasted in‘making and
distributing the rollers cbviated,

© A'Receipt-for a Deep Black Neutral Ink,

Take 42 ounces of powdered galls, 15 ounces
powdered Senegal gum, 18 quarts of distilled or
rdin water, 18 ‘ounces of green vitriol free from
coppér, 3 drachms of liquor dAmmonia, and 24
ounces of spirit of wine; mix ‘these in an open
vesgel, and allow them to stand, stirring frequently,
until the ink ‘attaing the desired blackness. This
ink will not ‘corrode ‘steel pens.— Elsner’s Chem.-
Technische, Mittheilungen, xi. s, 139, :

Numerous Languages.

At ‘the recent annual meeting of the British
Association, ‘held at Newcastle, in ‘the north of
England, Mr. Crawfurd, who read a paper on Sir
Charles Lyell’s ¢ Antiquity of man,” challénges
the statement that no languige lasts, as a living
tongue, above a thousand years, He said: “ As
the authentic history -of man is not sbove {hree
times that length, ‘and, 28 in some quarters of ‘the
world, the vicissitudes of language bave been un-
questionably grent, it-would, no doubt, be difficult
to produce examples of a much longer duration.
The Arabic, however,-may be cited as a language
which has had-a somewhat longer duration, for the
Kornn ig good Arabie at the present day, after the
lapse of 1,240 years ; and when the stationary state
of society which belongs to the East, and the pecu-
liar physical geography of the native country of
the Arabs are considered, I see no reason why it
may not have been of twice, or even of three or
four times the duration assigned to language by
Sir Charles Lyell. I amtold by competent judges
that, saving the loss of its dual number and widdle
voice, modern Greek does not materially differ from
ancient ; and ifsuch be the case, the Greek language,
dating only from the time of Homer (and even then
it was a copious tongue), has lasted some 2,600
years. Circumstduces peculiar to it, no doubf,
contributed to thisduration.” Mr. Crawfurd added
that *“all the languages of the world bad been
reckoned by sonie at 4,000 and by others at 6,000 ;
but it was certain the real number was unknown.
As a general rule, languages were numerous in
proportion ‘as mien were barbarous—that is, in
proportion na we get nearer to the time when each
primordial horde, or tribe, framed its own indepen-
dedt tongue.”

Slacking of Quick Lime.

Dr. Davy recently read: s paper -on the above
subject before the British Association. In some
experiments which he. bad made on the slacking

- of lime—as its conversion into & bydrate is com-
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monly called—he had noticed certain results new
to him, and of which be gave a brief account. It
is well known that as soon jas water is added to,

" and absorbed by, well-burnt lime fresh from the
"kiln, and imwmediate union takes place, the mass
becoming broken up and falling into powder, with
the production of much heat and steam; but if

- the lime has been kept exposed to the air two or
three days, during which time it absorbs a small
quantity of water, without at all disintegrating,
the same rapid union is not witnessed, without the
addition of water sufficient to form a hydrate. On
the contrary, some minutes will elapse before the
combination tukes place, and the Doctor finds
there is a similar retardation of nction from other
causes. The result of the experiments which had
been made, he maintained, warranted the con-
clusion that lime is capable of uniting feebly with
lese water than is required to form the hydrate,
that coosisting of one proportion of each, the
weaker compound containing probably about two
proportions of lime. Considering the high temper-
ature produced in the act of union with water and
lime, and the quantity of steam that may e
generated, the idea could hardly fail to occur that
the formation of the hydrate may be applied to
some useful purpose, such as the blasting of rocks,
sud, if successful, mizht be especially useful ia
collieries as a substitute for gunpowder, which has
80 often oocasioned, by the ignition of gas, terrible
accidents with loss of life. The few trials he had
instituted with a view to this application had not
answered his expectations. His experimeats,
however, had been made on sandstone, and as coal
was not nearly so resisting as that material, and
a8 its burning was easily effected, he expressed a
hope that the experiments might be repeated in a
colliery.

Hints as to Health and Comforts

A correspondent writes as follows :—“Beware of
drinking water drawn from the cistern from which
a water-closet is supplied. Sulphuretted hydrogen
gaos finds its way up into the cistern every time the
closet is nsed, and the water then holds the filthy
flavour from the organic matter. Most of the
houses in London, indeed, almost all of which the
rent happens to be from £25 to £150 per annum.
have no distinct and separate cistern for drinking,
oooking, and toilet water., Insuch cases the water
is unwholesome for drinking, unless it be previously
filtered through charcoal, that valuable material
which appropriates the offensive matter, the organic
matter. Look well to your ¢ stink traps” which
lead your refuse water into the drains and sewers,
They should always be provided with a flat stone
as & “sealing” of the syphon trap. Neither black
nor Norway rats will dive, so they cannot enter
your house from the drains, but by nawing away
the piece of plank which is commonly used instead
and to save the expense of the flat stone just men-
tioned. Though rats are bighly to be respected as

cleansers of our sewers, they are a great offence in
the houses.

Conl Beds in Amorica,

.Heath’s mine, in Virginia, ia represented to con-
tain a coal bed 50 feet in thickness; a coal bed

near Wilkesbarre, Pa., is said to be 25 feet thick ;
at Manch Chunk is a coal bed 40 to 50 feet deéep,
and in the basin of the Schuylkill are fifty alternate
seams of coal, twenty-five of which are thiee feet
in thickness. ’

Hunting for Ccdar Timber.

In New Jersey there are men who make it their
business to dig the cedar trees buried for centuries
in the swamps, and cut them into shingles of, it is
said, extraordipary excellence. A correspondent
of the New York Post thus describes the timber,

~and the process of ‘¢ getting it out” :—*‘ These

swamps are very valuable, an acre of auch timber
commanding from five hundred to a thousand dol-
lars. A peculinc feature of the swamps is that
the s0il is of purely vegetable growth, often twenty
feet or more in depth. This peaty earth is
constantly accumuluting: from the fall of leaves
and boughs, and trees are found buried in itat all
depths, quite down to solid ground. The timber
80 burieﬂ retains its buoyancy. and colour, and it
is considered so valuable that large numbers of
workmen are coustantly employed in raising and
splitting "the logs into rails and shiogles. In
searching for these logs the workmen use an iron
rod, which he thrusts into the soil, and by repeat-
ed trials ascertains the size and length of the wood
he strikes, and, then by digging down obtains a
chip, by the smell he can determine whether it is
worth removal. The number of shingles produced
from the wood of these submerged forests is very
great; from the little town of Dennisville, in this
county, as many a8 eight hundred thousand, valued
at twelve thousand dollars, have been sent to market
in & year. From the same place thousands. of
dollars’ worth of white cedar rails are annually
sent out. The deposit of timber at this point
extends to an indefinite depth, and although, from
the growth above it, ‘believed to be two thousand
years old, is all entirely sound, and will supply,
for years to come, the draft upon it.”’

Photography on Stone.

A curious communication was sent in to the Acad-
emy of Sciences by M. Morvan, in which he describes
a method of his for obtaining direct photographie
impression upon stone, and which he canafterwards
print off. He first gives the stone a coating, which
he applies in the dark, of a varnish composed of
albumen and bi-chromate of ammonia. Upon this
he lags the rightside of the image to be reproduced,
yvhot er it be on glass, canvass, or aper, provided
it be somewhat transperent. This done, he exposes
the whole to the action of light, for a space of time,
varying between thirty seconds and three minutes
if in the sun, and between ten and twenty-Gve min-
utes if in the shade. Ho then takes off the original
image, and washes his stone, first with soap and
water, and then with pure water only, and immedi-
ately nfter inks it with the usual inking roller.
:lfheima.ge is already fixed, for it begins to show
itself in black on a white ground. . He now applies
gum water, lets the stone dry, which is done in a
few minutes, and the operation is complete. Copies
mayatoncebestruck off by the commontithographic
process, :
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Looking=up Forms of Types.

The following improvements in printers’ chases
have been recently pateated by Mr. Robert Ward,
of Newcastle-on-Tyne. The invention has for its
object improvements in locking-up or fastening
forms of type or other printing surfaces, For these
purposes, in place of employing loose wooden
wedges acting on side-sticks or foot-sticks, as here-
tofore, a long wedge of any suitable material, by

reference in one piece, but this is not essential,
18 placed between two foot-sticks or two side-sticks,
and such wedge is set up by a screw, which is
formed with a head having holes therein by which
it can be readily turned whilst in the chase in
which the * form” of type or printing surfaces is
required to be locked-up or fastened. The head
or outer end of the screw rests against a block,
whilst the screw itself enters & female screw
formed in the larger end of the wedge: henco,
when the screw is turned, it will force the wedge
more and more in between the two foot-sticks so
as to cause them to separate, and thus lock-up or
fasten the *form” in the chase.

Prussian Order of Morit,

The King of Prussia’ who lately couferred his
Order of Merit in Science and Arts upon Sir Charles
Lyell, on account of his volume on “ The Antiquity
of Man,” has lately appointed the Rev. Edward
Hincks, D. D., Ractor of Killyleah in the north.of
Ireland, a Chevalier of the same Order. Dr. Ilincks
is son of the late Rev, Dr. Thomas Diz Hincks, for-
merly Professorof Hebrew inthe BelfastInstitution,
and 18 brother of the Hon. Francis Hincks, formerly
Premier of Canada, lately Governor-General of the
Windward Islands, and now Governor of British
Guinea. He is uncle of Mr. William Hincks, one
of the Congressional Reporters at Washington. Dr.
Edward Hincks, formerly a Fellow of Trinity Col-
lege, Dublin, is one of the most profound Oriental
scholars in Europe, The Prussian Order of Merit
consists of only thirty Germans and thirty foreign-
ers, selected for their superior acquirements.

Exports of Petroloum from New Yorke
Up to 26th Sept. the total exports of petroleum

were 14,528,022 galls. ' The quantity for the cor-
responding period of last year being 4,233,488 galls.

Greek Firo—Shell and Shot,

The statements which have been published res-
pecting some incendiary shells stated to have been
thrown into Charleston by General Gillmore, seem
%o have set the whole country in a blaze of exaite-
ment, According to a very common mode of
romancing edopted by letter-writers these shells
have been denominated *‘ Greek Fire ;” but there is
no resemblance whatever between them and the
genuine Greek Fire of ancient times, It is related
that the former was discovered in 660, by a Greek
engineer named Callinacus, who in that year
destroyed a large fleet of Saracen vessels with it;
and. it afterwards becams a terror to the whole
Mahommedan races. It is deseribed to have con-
sisted of resin, saltpetre, sulphur, pitch and cam-

phor, mixed with turpentine, and made into balls
with flax. It was ignited, then fired from arrows,
or thrown by javeling on board of the Saracen ves-
sels, when they wero engeged with the Greeks in
the hand to hand contests of those days. The
compound was very inflammable, .but its chief
danger consisted in being capable of burning in
water. Tradition conveys exaggerated idens res-
peeting its destructive effects. It wounld not produce
much fear, nor very formidable results, on board of
modern war vessels. The incendiary shells now
called Greek Fire were firat brought to public
notice during the Crimean war, by J. Macintosh,
who made experiments with them at Shoeburyness,
England, amf set inflammable materials on fire at
a distance of 800 yards. A patent wassecured for
the invention in 1855, and the composition is
deseribed in the specification as follows:—«1I fill
diaphragm shells with naptha, mixed with phos-
phorus and bisulphide of carbon, having & bursting
charge sufficient to open the shell. When fired, the
bursting of these shells scatters the contents in all
directions, and the shower of inflammable material
falling among troops igpites spontaneously, causing
their immediate disorganization, Fired into ship-
ping, these shells bursting on the deck helow,
seatter the inflammable material, and the sponta-
neous combustion which results cnuses injury to
the crew, who are driven overboard, and the vessel
itself is speedily consumed. Fired into harbors,
dockyards and towns, the result is alike destructive
and decisive.”

A little volume forwarded to us by Captain J.
Norton, from Rosherville, England, 1860, contfains
the fullowing description of his incendiary shell for
infantry:—‘““A lenden rifle shell is first nearly
filled with bisulphide of carbon, then small bits of
phosphorus are dropped into it, and the mouth of
the shell is. then clused with a cork projecting like
that of a bottle. A leaden shell thus charged and
adapted to the military rifle, will continue to burn
for ten minutes, with an intense flame which cannot
be extinguished with water.” Such are the des-
criptions of the modern incendiary shells called by
some persons ‘ Greek Fire.”” As phosphorus was
unknown to the ancient Greeks, of course it is sheer
nonsense to credit them with the invention of this-
fire. Thus far, such incendiary shells seem to have
produced but little mischief, An officer of the
United States artillery lately informed ue tbat he
had made experiments and fourd them of no utility,
owing to the inflammable liquid being so much
scattered when the shells burst. He believed that
if a considerable quaatity of the inflammable liguid
could be held together and thrown into one place
it would prove destructive, but this could not be
effected with any of the incendiary shells which he
had tried. For producing destructive results by
setting wooden vessels, buildings, and other com-
bustible materials on fire, red-hot shot is more to .
be depended upon than liquid fire-shells. The
modern method of producing such shot, is to fill
shells with molten iron, then fire them from the
gons. A small cupola has been pnt up on one of
the English iroan-clads for melting pig iron, thus to
1l shells; but against armor-clad vessels of course
such shot would be useless, as they would spatter
against iron plates like balls of clay.—Scientific

_American.,
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Adulterations.

Beer and ale, since the duty has been taken off -

hops, can be made, and are made, without either
malt or hops, and the excise are fearing that this
will be the cause of a diminution in the receipts as
regards the tax upon mals. We have just seen that
the Berlin Faculty of Medicine are opposing the
drinking of Bavarian beer, which they declare to
be the cause of innumerable cases of apoplexy.

Bavarian beer, which was vot known in Prussia
20 years ago, is now largely consumed in that
country. Wine is made and sold which neither
containg the juice of ‘the grape nor that of any othier
frait,—Sanritary Reformer,

Bleaching Powders

Since 1838 the method pursued in the manufac-
ture of bleaching powder has entirely changed, and
the quantity made has far more than-doubled. At
that time it was made by the decomposition of
maoganese and common salt with sulphuric acid,
which was a rather costly process, and the price
was about 287, per ten. It is now manufactured
from what was at one time the waste muriatic acid
referred to above, and the price has been reduced
toone-third. Dariong the last few years the demand
for bleaching powder has been increased, partly on
account of the extensive use of esparto grass from
Spain in the manufacture of paper, which has been
found to require a large quantity of chemicals to
bleach it, and nearly all the Spanish grass imported
to this country is shipped to the Tyne. The quan-
tity of bleaching powder now made is 11,200 tons
annually.

Resin Size.

This article is manufactured according to a
patent obtained by Mr. W. S, Losh, acd is intended
to produce a size suitable for paper-makers, and
to supersede the old size in ordinary use, which
consists of alum, resin, and soda ash. Its manu-
facture has, however, been only partially developed,
and not more than 100 tons yearly is produced;
bat a new and éheap size, which can be prepared

.ready for the use of the paper trade, is, we think,
o step in the right divection, and the theory of the
sizing of paper is a field still opon to chemists.

Valuc of London Scwages

The following is taken out of a letter from Baron
Liebig recently published :—“From exact caleula-
tion of the liquid and solid voidings of London
(the detail of which would be out of place here)
we may conclude that 42 tons of ammounia, 10 tons
of phosphoric acid, and 73 tons of potash find
their way into the London sewers daily, These 42
tons of ammonia are contained in 247 tons of guano;
the ten tons of phosphoric acid in 83.3 tons of guano
thus 1637 tons remain in which the Ehosphoric
acid is wanting ; or, what is the same thing, if, to
the sewerage obteined daily from London, 100
tons of superphosphate of lime (at 20 per. cent. of
phosphoric acid) be added, the value of the daily
voidings of the metropolis, or the sewage of London,
is made equivalent to 247 tons -Peruvian guano;
or, by the addition yearly of 36,500 tons of
superphosphate, we may acquire the value of 90,

155 tons guano, at 137, 12s. 6d.=1,228,3641. Deduct
the price of 36,500 tons of superphosphate, at 51
58, = 191,628, and we have 1,036,736/ as the
money value of the sewage. To this should still
be added the worth of the potash in the sewer
water. Potash is the manure which the farmer
obtains with the most difficalty ; itis that element,
too, which renders his stable dung (the amount -of
phosphoric acid and ammonia being the same) of
greater value and efficacy. In 247 tons of guano,
about 1} ton of potash are contained ; but every
day 74 tons are obtained in the sewer water, which
gives a surplus of 6 tons, corresponding to 11
tons of sulphate of potash, giving yearly 4,015tons,
which, at 18L. per ton, showsa money value of 72,
2701. Add this to the sum above given, and we
have as real annual money value of the London
sewerage 1,109,006..”

The Shipping Trade of Quebecs

During the past season 1,332 sea-going vessels,
of an average tonnage of 520 tons, making a total
of 692,640 tons, have been cleared at this port,
against 895 vessels, of about the same average,
making a total of 465,400 tons during last year,
thus showing an increase in favour of 1863 of 437
vessels, and 227,240 tons.— GQazeéite.

A Flax Mill at St. Catharinces,

The Novelty Iron Works, at the.east end of the
town, has been leased by Mr. Walter Arnold, and
will be converted into a flax mill, the necessary
change of ‘machinery being now made.

A Travéller?s Opinion of the Japaneses

They are bold, courageous, proud, and eager
after every kind of knowledge, A friend of mipe
gave a workman a Bramah lock to put on a box;
1t was not discovered until some time afterwards,
and only then by tha absence of the name, that
the lock had been imitated, and, as the workmen
confessed, the original keps as a pattern. I have
been on board a steamer (paddle), which used three
years ago to run between Nagasaki and Jeddo, 600
miles, whose engines and boilers, and every part of
her machinery, were made of copper. She was
built by a doctor in Jeddo, whose only guide was
a Dutch description of a steam engine translated
into Japanese. An American gunnery officer was
sent over ih 1859, in the Powhattan, to teach them
gunnery. He was courteously received, and then
teken over the arsenal at Jeddo. He returned to
the ship sayiog ‘““he had been taught a lesson
instead -of -having to teach.” In many of the avts
and manufactures they excel us'; their beautiful
castings in bronze would puzzle the most experienced
Earopean workmen. I'have shown specimens to
clever workmen who have confessed they could not
imitate them. Though they do not know how to
blow flnss, 1 have seen samples which would rival
in brillancy any made in ‘England. The French
Minister had ‘a large ball, so clear, -and of such
perfect colour, thn.b%e believed it:to be ‘a gigantic
sapphire, and bought it for a ‘good round sum.
Their paper imitations of leatherare perfeet; their
paper waterproof coats are bought by the captains
of ships for their exposed honts’ crows; their own
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clocks are good, and they have imitated our watches ;
they walk about with ¢ pedometres” attached to
their belts and they are not backward in copper-

late engraving and perapeciive. Their china is
?ar superior to the Chiness. The country abouunds
with coal, though they only use that found close
to the surface ; but even that, a sort of bituminous
ghale, is good. In gold and silver 1 believe they
could rival Mexico and Anstralia; irom, copper,
and tin are found in profusion, A friend of mine
at Yokobama gave o Japanese a piece of English
ootton shirting ; in a few days the man brought
back two pieces, and my friend had much difjcalty
-in saying which was his, so closely had it been
imitated. In fact, they are a -people who want
for nothing but teachers.

Tables Relating to Locomotive Engines,

The following useful tables from the Americgn
Railway Times, should find a place in the engineer’s
note book :—

The tractive power required to move any load
upon a level railway is found by dividing the squave
of the speed in miles per hour by 171, and to the
quotient adding 8, and multiplying the sum by the
load in tons.

Speed in Miles Tractive power needed, load beln,
" per hour. tons. 75 toms. 100 toms. 200 toms.
12 - 42 663 884 221
406 601 3L -
517 773 1034
682 74

874 e 1165

663 904 1328 weee

Table showing the tractive power required o overcome
grades wik different loads.

Grade in feet Load in tons.
per_mile. 1 50, 75, 100, 250.
20... 8 .. 424 .. 636 848 ... 2122
16 .. 848 .. 1272 1698 ... 4244
26 .. 1212 .. 1010 .. 2546 ... 6340
83 .. 1697 .. 2646 .. 3393 .... 8439

To find the tractive power needed to overcome
any grade, we multiply the load by the rise per
mile, and divide the product by 5280, the number
of feet in a mile.

Table of factors which mulliplied by the tolal piston
_ pressure give the tractive power of the engine in lbs,

Diameter of
Dr:;ver.

2122
945
The above are all decimals, and are gotby dividing

the double stroke by the wheel circuinference, both
in inches.

Tabdle of piston pressures for different cylinders, and
different steam, pressures.
Diameter of | Area of | Whole preasures on bath pistons, at

Cylinder. | Pisfon.)1001bs, 110 1bs. 120 )bs, 130 ibs.
16 201 40,220 44,242 48,204 52,062
18 254 50,800 65,090 61,080 68,170
20 314 62,840 69,124 75408 81,602
Relotive volumes of steam under differént pressures.
Bteam Relative Bteam Relative.
pressure. volume, pretsure, volume,
80 w359 120° 249
%0 w323 130 231
100 w203 140 218
110 an 269 160

.

203

1 distilled from coals.

That is, at o pressui’e of 100 1bs. per inch, each
cubic foot of wator will make 293 cubic feet of steam.

Table giving the amount of surface obtained by 100
tubes, of different.dimensions.

Lsmigz of Square feet of surface in 100 tubes, diameter
tube. " of tubes in inches being

In feet. 1}. 3. 2, 2%. 2%
10.0...... 3892 .. 457 .. 624 .. 589 .. €55
10.5. 411 .. 480 .. 649 .. 618 .. 687
11.0. 431 .. 508 .. B76 .. 647 .. 720
11.6. 451 ... 626 .. 602 .. 677 .. 763
12.0. 471 .. 640 .. 628- .. 705 .. 786

Table showing the mean pressure in the cylinder, for
different percentages of admission, and different
indial pressures.

Initial pressure n‘I/eun cym;}ier prest;re cumz}g off at
(U B S S
60 .o 72 oo 91 .. 102 .. 105
66 s 10 .. 99 .. 112 .. 14
72 .. 86 .. 108 .. 121 .. 121

That is, if we cut off the steam at 50 per cent.,

- which has a pressure at entering of 120 Ibs. per

inch, the mean pressure throughout the stroke will
be 99 1bs.

On Refining Petroleums

The methods practiced by persons engaged in
refining the American Petroleums are as different
as those in use for the purification of the oils
Some -employ acids and
alkalies, others use alkalies alone, and steam is
applied at various degrees of heat. Some of the
oils produced by thoSe means are of good quality,
others are inferior and do not ascend the wick
of the lamp in sufficient quantities to afford a con-

. stant light., In others, the illuminating principle,

by some change effected on the carbon, is partially
destroyed, and in almost all the odor is dis-
agreeable. The oils from some of the wells con-
tain traces of chloride of sodium, other carbonate
of soda in quantities, sufficient to effect their treat-
ment. The denser oils, or those which contain too
much carbon to admit of being. consumed in lamps
without smoke are excellent lubricators, either
mixed or unmixed with animal oils,

It will be perceived by the foregoing statement
that it would be a difficult task to prescribe a mode
of purification to meet the requirments of the oil
refiners. Neither the petroleums nor the oils dis-
tilled from them contain creosote, or cabolic acid,
and other impurities which contaminate the oils
distilled from coals and coal shales; their purifica-
tion therefore, is simple and comparatively cheap.

‘When the proof of the oil is not below 38° Fah.,
distillation with water, or by the use of steam, will
most frequently render the lamp oil of good color,
and its illumivating properties will be of the high-
est order. Before the heavy oils, or those below
proof 38° Fah,, are submitted to any treatment, it
is necessary to give them a preliminary diatillation,
by the aid of common or superheated steam, and
the distillate should be separated into two parts,
all below proof 38° Fuh., being set aside to be
treated for lubricating oil, a further portion to be
added to the illuminating oil. Washing the lighter
part of the charge with a solution of caustic potash
or soda, is useful. A final distillation over & weak
solution of either of those alkalies will generally
render the oil pure. The heavy parts of the oil
may require agitation with equal parts of sulphurie
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acid and water, followed by an alkaline wash and
then distillation. It is only the most impure oils,
and those from the wells of certain localities that
require tho use of acids, which, like the strong
alkalies, when used in excess, greatly impair the
illuminatiog properties of these bydro-carbons.
The lighter the oils the lighter will be their color.,
At proof 45° Fah. they are colorless. At proof 42°
Fah., colouring matter begins to appear in the
distillate, and continaes to increase until thecharge
is exhnusted. In order to present the lamp oil of
a light color, some refiners have sent it to the
market at proof 45° Fah,; but it should be
understood that such oils are much more isflam-
mable and liable to explode than those at proof 46°
Fah. -Color, in this instance, should be sacrificed
to safety.—A valuable property of all the before
mentioned oils consists in the fact that they never
become rancid or ferment. Indeed they become
improved by age, and gradually losé their unplea-
sant odor. :

Natural Barometexss
Chick-weed is an excellent barometer. When
the flower expands fully, we are not to expect rain

for several houra ; should it continue in that state,

no rain will disturb the summer’s day. When it
half oonceals its minature flower the day is gener-
ally showery ; but if it entirely shuts up, or veils

the white flower, with its green mantle,let the trav--

eller put on his great coat. The different species
of trefoil always contract thdir leaves at the ap-
proach of a storm ; so certainly does this take place,
that these plants acquire the name of the husbaund-
man’s barometer. The tulip, and several of the
compound yellow flowers, all close before rain.

An Ancient Treces

A tree has recently been cut down in Califoruia,
the circumference of which was 90 ft., and its height
325 fe. The bark was in some places 4 f5 thick. The
tree contained 250,000 ft. of solid timber. Its age
wasg 3,100 years. The wood was sound and solid.

The age of a tree is ascertained by counting the
number of rings which are exhibted in its trans
verse secction, each ring representing one year’s
growth, :

Centrifugal Forco of Revolving Shafts.

To ascertain the bursting or centrifugal force on
the rim of a fly-wheel, multiply the square of the
number of the revolutions per minute by the diam-
eter of the circle in feet and divide the product by
5,780. The quotient is thecentrifugal force in terms
of the weight of the body.—Scientefic American,

Prosorvative Properties of ConlaTare

M. Rottier has placed a paper before the Royal
Academy of Belgium, upon the preservation of
wood by the heavy oil of coal-tar, in which he states
that, after reviewing the mumber of compounds
this complex product contains, the volatile hydro-
carbons, aniline, pbenic acid, and napthaline, do
not possess any preservative properties; but that
a green oil, which is produced in the distillation of
coal-tar at a teraperature of abouy572° Fahrenheit,
is tl:le substance alone that resists the.decay of
wood. S .

The Guano Supply.

The measurements:of the guano beds on the coast
of Peru has shown the Macabi Islands to contain
about 1,500,000 tons, the Guanape group 2,500,000,
the Lobos Islands 4,000,000,

i
The Virtues of Borax,

The washerwomen of Holland and Belgium, so
proverbially elean, and who get up their linen so
beautifully white, use refined borax as & washing
powder instead of soda, in the proportion of a large
handful of borax powder to about ten gallons of
boiling water; they save in soap nearly half. All
the large washing establishments adopt the same
mode. For laces, cambrics, &c., an extra quantity
of the powder is used, and for crinolines (required
to be made stiff) a strong solution is necessary.

Boraz, being a neutral salt, does not injure the
texture of the linen ; its effect is to soften the
hardest water, and therefore it should be kept on
every toilet table, To the taste it is rather sweet,
it is used for cleaning the hair, and is excellent
dentrifice..

Artificial Marble.

Sir James Hall vpon one occasion produced
erystalline narble by, subjecting chalk to a high
heat in a close vessel. Professor Rose, of Berlin,
Prussia, tried the experiment, and failing to pro-
duce such a result, denied the correctness of Sir
James Hall’s statements. -Being assared that
crystalline marble had thus been produced, and that
the specimens could be seen in London, he entered
upon a second experiment, and in a recent commu-
nication to the Berlin Academy of Sciences, Pro-
fessor Rose states that marble cau be produced by
exposing massive carbonate of lime to a high
temperature under great pressure. IHis experiments
were made with aragonite from Blin, in Boheiia,
and with lithographic limestone. In one case the
mineral was heated in & wroughtiron cylinder, and
in the other in a porcelain bottle, the vessels being
air-tight. They were ezposed to a white heat for
half an hour, and on cooling, both the aragonite
and the lithographic limestone were found con-
verted into crystalline limestone; the former re-
sembling Carrara marble, and the latter a grey
granular Jimestone. The change was effected with-
out material decomposition ; the resulting marble
containing a trifle less carbonic acid than the
lithographic limestone, from which it was produced.

New Patent.

A Frenchman has pateated an invention for pul-
verizing the refuse of slate, and mixing with it
some substance which produces a most durable
materjal, and which answers the same purposes as
some kinds of our most valuable stone.

ERRATA.,

To the Journal for December, 1863, the following
Errata occurred at page 857, in the article on ¢ Heat
aud Motion:” first column, 18th line from the top,
for wintér read waler, and, in 20th Jine, for water
read air,



