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THE USE WE MAKE OF OUR MINERAL
RESOURCES.

Although it is well known that the mineral
resources of Canada are both varied and extensive
yet they do not figure in the annual returns of the
productive interests of the province, as growing
in the ratio we should expect from the increasing
productive power of the country. The value of
the produce of the mine for the years 1859, 1860
and 1861 was as follows :——

1859. 1860, 1861.
$468,512 $558,306 $454,963

The year 1861 was for all interests except those
of agriculture an unproductive year.

The produce of the Fisheries fell from $832,646
in 1860 to $663,700 in 1861 ; manufactures fell
from a value of $502,037 in 1860 to $289,130 in
1861, but the products of the farm rose on-account
of the splendid harvest of last year, from $14,259,-
295 in 1850 to no less than $18,244,631 in 1861,

"These numbers refer only to the value of exports,
and although they afford an approzimate indication
of the condition of the several industries of the
country, there is good reason to suppose that the
consumption in €anada of home manufactures is
considerably on the increase, and consequently the
utilization of the mineral resources of the country
may be rapidly augmenting at home although our
exports exhibit a decline. No doubt the present
condition of the United States afford some explana-
tion of this state of things. The Descriptive
Catalogue of the Economic Minerals of Canada by
Sir W. E. Logan, F. R. S., furnishes us with the
best data at command for obtaining. information
respecting the present products of the mine, and
we avail ourselves of this admirable guide in the
following examination :—

First, then with respect to Inow, as one of the
oldest mineral manufactures in the country. The
St. Maurice forges were established so far back as
1737, at a time when Lower Canada did not con-
tain mors thau 60,000 inhabitants, and Upper
Canada was a complete wilderness from the Ottawa
to the St. Clair.(®

The St. Maurice forges were in operation until
1858, They were supplied with bog iron ore from

D The population of Lower Canada was 26,904 in 1714 and
65,000 in 1759, showing an iucrease in 45 years of 35.096 souls,
~BOUCHETTE.

the seigniory of St. Maurice, and the smelting
company employed between 250 to 300 persons in
1831. The smelting operations were performed
with charcoal, but in 1858 the establishment of the
Radnor forges in the seigniory of Cap de la
Madeline, on a tributary of the Champlain River,
where ore and wood are still abundant, threw
the St. Maurice forges out of blast, The chief
manufacture of the company consists of cast iron
car wheels, which cost at the forges 2§ cents a 1b.
A rolling mill has recently been erected at the
establishment for the rolling of scythe iron at 3}
cents a lb., and of nail rod iron at 5% cents a.lb.
Limestone for a flux for smelting the ore is obtained
near the works, and sandstone for furnace hearths
at the Gres Rapids, on the St. Maarice. It belongs
to the Potsdam formation, largely developed in
Lower Canada. The ore occurs close to the surface
in & multitude of patches, distributed over the
country, and is brought to the furnaces partly
by the workmen of the company and partly by
farmers on whose land it eccurs. It is washed
at the smelting works and contains between 40
and 50 per cent. of iron. The quantity used an-
nually is between 4,000 and- 5,000 tons, pro-
ducing about 2,000 tons of pig iron, and the
pumber of workmen employed varies from 200 to
400. Charcoal burners form an important paxrt of
the companies’ employées.

The furnaces at Marmora, in the rear of Belle-
ville, Upper Canada, were in operation many
yenrs ago, and iron of superior quality was manu-
factured from a succession of single beds of the
black magnectic oxide of iron, one of them one
hundred feet thick. The ore contains between 60
and 70 per cent. of iron. Different companies
have from time to time renewed smelting opera-
tions for short periods, but the distance from a
shipping port has proved an obstacle to success.

About 4,000 tons of magnetic ore were ex-
ported in 1859 from & bed 200 feet thick,
situated on Mud Lake, a part of the Rideau
Canal. Tt is supplied at Kingston for 23 dollars a
ton, whence it is taken to the smelting furnaces’
at Pittsburg, in the State of Pennsylvania, It is

' found more profitable to take the ore to the coal
| than the coal to the ore. In 1858 a company of

smelters at Pittsburg opened a mine in the town-
ship of Hull, on the Ottawa, and up to 1858 they
had exported about 8,000 tons to Pittsburg, but
since the opening of the rich bed on Mud Lake
they now obtain their supply from the latter. A ..
bed of ore was formerly worked in the township of -,

Madoc and smelted olose to the deposit ;. also,. one. -

has been recently opened in the township of South
Sherbrooke, and conveyed to the Rideau Canal for
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exportation. The troubles in the United States
have, however, so far diminished the exportation
of iron ores that while their value in 1859 amounted
to $25,765, in 1861 they fell to $2,430. The same
influences diminished the exportation of pig and
serap iron to the United States, most, in all proba-
bility, originally of foreign origin, from $75,373
in 1859, to $5,759 in 1861.

Copper.

The Bruce Mines, on Lake Huron, opened in
1847, have yielded about 9,000 tons of eighteen
per cent. The quantity obtained in 1861 was 472
tons, containing 17 per cent. of copper. Smelting
furnaces were erected at this mine in 1853, the
fuel used being the bituminous coal from Cleveland,
on Lake Erie. After a trial of three years the
Montreal Mioing Company ceased smelting, and
leased their works. The Wellington Mine belong-
ing to the West Canada Mining Co., is going on
much more favourably. In a report of a meeting
of the shareholders, held in London, in May last,
a profit for the year 1861 of £7,501 sterling was
announced. If the American markets at New York
and Baltimore should show no depreciation, this
mine will become very valuable, and the copper of
the North Shore of Lake Ifuron may yet grow to
be of great importance to the country. The number
of workmen at the Wellington and Copper Bay
Mines is supposed to be about 260. The already
celebrated Acton Mines, in Lower Canada, had
exported to the end of 1861 about 6,000 tons,
holding on an average 17 per cent. of copper. In
a recent number of the Eoglish Mining Journal
the following paragraphs have appeared :—

¢« Tug ActoN MinNEs, CaNaDa.—With reference to
these mines, concerning which much interest is felt in
this country, Messrs. Willson and Robb write that the
ore, in consequence, apparently, of complic¢ated dis-
locations of the strata, occurs at the surface in a series
of bunches of exceeding richness, which bave now, for
the most part, been extracted by open quarrying ; but
on tracing this ore in depth, these bunches appear to
be connected with regular viens, which afford promise
of being permanently productive, although by a differ-
ent and more setisfactory mode of working. In the
absence of full official retures, it may be safely esti-
mated that the Acton Mine bas, up to this date pro-
duced not less than 6,000 tons of ore, averagiug 17
per cent. produce, worth about $400,000, at a cost of
about one-fourth that sum. Although as yet, with
the exception of Acton and Harvey Hill Mines, no
very great progress has been made in tho production
of ore for the market, the resulta so far have amply
Jjustified the anticipations. Deposits of the sulpburets
of copper, more or less promising, have been found to
exist on upwards of 150 distinct lots in the various
townships. On nine or ten locations, at great distan-
... ces apart, shafts have been sunk to a cousiderable
depth, and in as many instances Jarge sums have been
expended in costeaning and trenching; and in almost
all . cnses the deposits, wheu traced in depth, have
been found rapidly to improve in all the quslities

requisite for permanent and profitable mining; and
we have at the preseut time, many setts which appear
only to await the application of a moderate capital
to become permanently productive.”

In 1859, the total value of the copper ores ex-
ported from Canada amounted to $340,686; in
1861 it reached $440,130, shewing a favorable in-
crease in this ore, and one which promises to
become rapidly auvgmented.

Lead.

Of Lead the yield has yet been small in Canada,
At Indian Cove, Gaspe, about six tons of ore, of
sixty per cent. value, have been obtained. At the
Ramsay Mines, in 1858, twenty-six tons of ore,
which yielded eighty per cent., were raised. A
filty horse power steam engine has been erected at
the mine, and the works are progressing. In
Lansdowne, a vein of Galena was opened in 1854,
bat the results were not satisfactory ; other veins
in the same locality bave been struck, and works
are prosecuted. At Bedford shallow tirial shafts
have been made, but the results are not publicly
koown. Of lead in sheets we imported $12,262 in
1861, so that the home production is probably very
insignificant as yet.

' Gold,

The auriferous area of Eastern Canada is esti-
mated to be about 15,000 square miles. Authentic
details respecting the profits of the different gold
mining companies which have been formed since
1851, are very difficuls to obtain. The workings
of the Canada Gold Mining Company in 1851 aud
1852, yielded 4987 dwts 30 gr. of gold: the value
being $4323.15; but the wages of the company
amounted to $3532, so that the profit was only
$690.

Peate

Our importation of Coal and Coke for fuel is very
considerable ; and, in the neighbourhood of large
towns, wood is becoming expensive. We paid for
Coal and Coke in 1861, not less than $732,212, or
nearly equal to double the entire value of the
exporis of our minerals. It is gratifying to
know that a very considerable area of peat exists
in Canada, which may one day become very valu.
able. The peat at Chambly was at one time cut
pressed, and sold, as fuel ; but in consequence of
the cheapness of wood and coal, it was not remu-
nerative. There are about 100 square miles of
peat on the Island of Anticosti. Large peat bogs
occur between the Ottawa and the River St. Law-
renee, and also on the south side of the last named

river.,
Miscellancous.

Prunnaco.—The workable beds of this mineral
oceur chiefly on the north side of the Ottaws.
Little has yet been done with them,
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Friapre SANDSTONE.—A. bed of crumbling sand-
gtone 20 feet thick oceurs in the Township of Pitts-
burg. Itis in much demand for iron foundries,
and is shipped to the foundries at Montreal for $3,
and to those at Toronto for $2 50 a ton. About
1500 tons are consumed in the foundries of these
cities.

I'ire Crav.—In Dundas sad Hamilton the foun-
dries use fire clay from the Clinton formation,
which is exposed along the great Niagara limestone
escarpment, west and north of Lake Ontario.

Buitoing Stones.—See June number of this
Journal.

StatE, Fracsrong, Liue, Brick anp Drarn Tives,
GriNDING AND PorisEing MarTeriars, &c., &c.—See
June and Jaly pumber of this Journal,

PerroLEUMN.—See July and other numbers of this
Journal.

Although the mineral wealth of the country is
vast, as yet is comparatively undeveloped.

The proportion borne by the exported produce of
the Mine to the total value of our exports in the
three past years was approximately as follows: —

1859 as 1 is to 50 nearly.
1860 « 1 ¢ 55
1861 «« 1 « 60 ¢

The absence of coal is an immense drawback, and
with the exception of the Iron mine of Radnor, no
attempt appears to be made to use wood charcoal,
probably on account of the expense. A very con-
siderable increase in the price of Tron will have to
talte place, or some new process for smelting it
discovered before we can expect the manufacture of
this all-important material to assume important
proportions in Canada. In contrast to thisnot very
encouraging statement, the estimates for the Lake
Superior Iron Trade for 1862 amount to 150,000
tons, which will be shipped from Lake Superior
ports.

THE AGRICULTURAL CENSUS OF 1861.

The Census of the Origin and Religion of the
people of Canada, and of the Agricultural Statistics
of Upper Canada, is at length published withont
comparison, note or comment, The late Mr.
Hutton prefaced the Census Report of 1851-2 with
Some very valuable and interesting comparisons
betwween the progress of Canada and the United
States. Perhaps a similar series may be supplied
by the Board of Registration and Statistics when
the Agricultural Census of Lower Canada is pub-
lished. Meanwhile, we cull from the Census
}{eport. of 1851 and that of 1861 the following
Interesting tables which will show in a very striking
Tanner the progress which has been made in
Agricultural Industry during the last ten years in

Upper Canada. It is much to be regretted, that
80 far as the data before us serves as the basis of an
opinion, manufacturing industry as represented
by fulled cloth, flannel and linen has not pro-
gressed in a proportion in the least degree com-
mensurate with the general progress of the country.

Comparative Table of the Agricultural Products, &e.,
of Upper Canada in the years 1851 and 1861,

1851 18¢1.
Population of UpperCanada 952,004 1,396,091
Occupiers of land............ 99,906 131,983
Wheat.cciverraianan bushels 12,682,550 24,620,425
Barley..coovcuennens o 625,452 2,821,962
23 £ Y “ 318,429 973,181
Peas..covvveernrnenene ¢ 3,127,681 9,601,396
Oats cevivecenicnenennans ¢« 11,391,867 21,220,874
Buckwheat......c.onn. “ 579,935 1,248,637
Indian Corn..... e ¢ 1,688,805 2,256,290
Potatoes..coorerernnene “ 4,982,186 15,325,920
Tarnips ceeveesrreenees “ 3,110,318 18,206,959
Carrots...ceeenennenens “ 174,686 1,905,598
Mangel Wurzel ... “ 54,206 546,971
Hay covvereenniiienenne, tons 693,727 861,844
Plaz or Hemp ouveeennnees 1bs. 59,680 1,225,934
TobRCCO vatererereeerenrones « Ti7,420 ceervevoenne
Maple Sagar....ccuenenes “ 38,669,874 6,970,605
Cider..c.ccovvvereennen. gallons 742,840 1,567,831

It will be observed upon inspection of the fore-
going table that in every item enumerated an
increase has taken place, in some instances of a
very favourable character, indicating progress in
the true principles of farming practice.

The cultivation of root crops is progressing with
extraordinary rapidity as shown by the production
of eighteen million bushels of turnips in 1861
against a little over three million bushels in 1851.
The production of maungel warzel has increased
ten-fold ; wheat has doubled itself; barley shows
more than a four-fold increase; peas three-fold,
and the production of flax and hemp in 1861 is
twenty times greater than in 1851. The cash
value of the farms of Upper Caneda reaches the
enormous sum of two hundred and ninety-five
million dollars. We now turn to the live stock as
shown in the following :—

Comparative Table of Live Stock in Upper Canada
in the years 1851 and 1861,

1851, 1861,

Bulls, Oxen and Steers...... . 192,140 99,605
Milch CoWs ..t vererrecreiancns 297,070 451,640
Calves and Heifers..coeuvvene. 255,249 464,083
HorsesM...eueererernecsrorenasae 201,670 377,681
Sheep.oeeresssecsanrsessesesenes 1,000,168 1,170,225
Pigs ceveenee cveeeres cveerrrensne . 571,496 776,001

Total value of live stock.. $53,227,486

(1) Including Colts and Fillies.
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The remarkable diminution in the numbers of
bulls and oxen arises, probably, from the more
general use of horses for farm work. The small
increase in the number of sheep is surprising, but
from the wool returns the fleece must be much
heavier than formerly, for while the increase of
the number of sheep is only 120,057, the excess of
the wool crop of 1861 over that of 1851 exceeds
one million pounds.

The third comparative table to which we now
turn relates rather to manufactures than to agri-
cultare, it exhibits the mode in which the raw
material was utilized, and the progress made in
domestic manufactures, i

Comparative Table showing the number of Yards of
Fulled Cloth, Flannel and Linen Manufactured in
Upper Canada in 1851 and 1861 respectively.

1851, 1861,
Fulled Cloth ....coveneee yards 531,560 497,520
Linen'.e.evevriernneeoronee ¢ 14,711 37,056

Flannel.....ocervrnennnnnee ¢ 1,167,221 1,595,514

In the manufacture of fulled cloth a marked
dimioution is perceptible, but a considerable in-
crease has taken place in the production of linen |
and flannel, yet far from being so large as might
reasonably bave been anticipated from the remark-
able progress of the country in agriculturalindustry.

THE PROVINCIAL EXHIBITION.

In less than two months the largest nnd most
-complete exhibition of Canadian Industry will be
held in Toronto. Preparations on-a very extensive
scale are fast drawing towards completion. It
remoins for the manufacturers and artizans of
Canada to show that progress in every department
has been made, commensurate with the rapid
increase of wealth and population which has taken
place since our annual exhibitiog was last held at
Toronto. We say to all, in whatever branch of
industry you may be engaged, send some illustra-
tion of your work to the next Provincial Exhibition,
even though it may not be attended with any
immediate personal gain, yet it will be of advantage
to the country at large; it will assist in convincing
the stranger that we embrace within our own
limits, all the elements of an independent people,
and that we are not tied by leading strings to the
foreign manufacturer either in Europe or America.
It is, moreover, the duty, and it should be the
honest endeavour of every manufacturer to send
the best productions .of his skill to be seen by his
countrymen, in order that their confidence and trust
in the land which secures them safety, freedom
and maintenance may be increased nnd strength-
ened. Canada has done well at the Great Inter-

national Exhibition. She has sustained the repu-
tation she won in 1851 and 1855, and the fruits of
her energy in making the display she did are
already beginning to be felt. There is one feeling
of regret, however; we all know that little aid was
given Canadian Exhibitors by the late government
to display the rich resources of the country to the
best advantage. We all know that although much
has been done, much, very much more might have
been accomplished if encouragement suitable to the
occasion had been offered at an earlier date. With
respect to our own forthcoming exhibition, exhibi-
tors are altogether independent of external aid,
they must rely upon themselves, and if a pairiotic
spirit is aroused men will come forward with their
works of art, skill and industry and produce such
a collection as will surpass the hopes of the most
sanguine, and astonish those who do not live in
our midst with the abundance of the resources of
the country, and with the manner in which they
are utilized and displayed. It is anticipated that
the influx of visitors from all quarters, both in
Capada and the States, will be unprecedentedly
large, and we cordially hope that the opportunity
for making an ample and complete display of what
we can do, and of the condition of our civilization,
will not be allowed to pass unheeded by any oue
who has the welfare of his country at heart, and
posesses the power to increase it.

THE ECONOMIC MINERALS OF CANADA,
(Continued from page 203.)

MINERALS APPLICABLE TO THE FINE ARTS.

Lithographic Stonc.

Maryora.—At Marmora the Laurentian rocks
are overlaid by about twenty feet of brownish-grey
and light brownish-buff unfossiliferous compact
limestones, with a conchoidal fracture, several beds
of which would be well suited for the purposes of
lithography, were it not for small imbedded lenti-
ticular erystals of calcareous spar, which, when
abundant, unfit the stone for such an application.
Onc of the beds, however, which is two feet thick,
and of impalpable grhin, is a lithographic stone of
excellent quality. The lower half is much better
than the upper, which is somewhat affected by the
lenticular crystals of calespar. The upper inch,
which is just above the thus marked part, fits upon
it in tooth-like projections, having columuar sides
at right angles to the bed, of an inch long in some
places ; and usually covered with a thio film of bi-
tuminous sbale. The same tooth-like forms occur
in the lower part, but they are there more obscure.
The band to which the bed belongs, presents ocea-
sional exposures of & different character, all the
way from Hungerford to Rama, a distance of 100
wiles; but though the stone has been highly com-
mended by all the lithographers who have tried it
no one has attempted to quarry it for use, The
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;stone exhibited, presents the fac simile autographs
of all the governors of Canada, both French and
£nglish, from the time of Champlain in 1612 to
that of Lord Moneck in 1862; with the exception
of two of the French governors in the seventeeuth
century.—Birdseye and Black River Formation,
Lower Stlurian.

Brant.—These are specimens of magnesian
jJimestone of a yellowish drab color and fine texture,
with conchoidal fracture. The locality is a bed of
a small stream, on lot 31, between ranges 1 and 2,
gouth of the Durham road, Brant, and sbout half a
mile south of the village of Walkerton. About fif-
teen beds of stone, apparently of the same charac-
ter ag the specimens, occur in a vertical section of
nine feet, the thickest being eleven inches, Layers
of dark coloured shale separate some of the beds.
The band is underlaid by about sixty-five feet of
soft clayey strata, constituting the bank of the Sau-

geen River, at the top of which it occurs. The

-existence of thisstone being a veryrecont discovery,
-only a preliminary trial-of it has been made. The
beds from which the specimens were taken, arein-
terzected by & number of parallel joints, which
render the spesimens procured somewhat narrow ;
but the geological pluce of the band having been
ascertained, it:is probable that wider slabs may be
found on the strike, in some other locality.— Onon-
daga formation, Upper Silugan.

Oxsow, SaucEeN River, Brant.—This stone is
-of the same character and from the same formation
ag the Jast. The locality is at the edge of the
Tiver, on the east side of the lot indicated in Brant.
‘Two beds, of four and five inches respectively, oc-
cur here, but they were covered with water at the
time the place was visited.— Onondaga formation,
Upper Silurian.

MISCELLANEOUS MINERALS.
Pcats

‘Coannuy.—Peat occurs near Chambly, on the
south side of the St. Lawrence, and was some years
ago cut, pressed, and sold as fuel by the late Mr.
Scobell.  The consumption, however, was scarcely
sufficient to emcourage the industry, As Canada
is deficient in coal, when wood becomes scarce in
‘the progress of settlement, peat wiil gradually as-
sume some importance as a fuel in many parts of
the country. Peat occurs in great abundance in
many places in the province; about 100 square
miles of it extend along the south frent of the
Island of Anticosti. Successive areasof it are met
with on the south side of the St. Lawrence, from
Rividre du Loup to Ste. Marie de Monoir, opposite
Montreal ; on the north side it oceurs at La Valtrie
and other places. Large peat bogs occur between
the Ottawa and St.Lawrence, and there are many
of the same character to the westward. The peat
which is sufficiently matted to hold together when
dried, usually supports a growth of prairie grass,
or ericaceous plants, or of tamarac trees. That
which occurs in cedar swamps is deficient in the
fibrous plants which give it cohesion, and it falls
to powder when dried.

A pew bronze is being much used by workers in
metals, It is made by melting together 10 parts of
Aluminum with 90 of Copper. It is said to be as
tenacious as Steel, and well adapted for the bearings
of machinery. :

THE INTERNATIONAL EXHIBITION.
WESTERN AND EASTERN ANNEXES,

(Euxtracts continued from < The Mechanics' Magazine.”’)

Stonm Traction and Portable Engines.
The first of these which arrests our notice 1s one

-exhibited by Bray’s Traction Engine Company.

This, considering its great capabilities, is a remark-
ably compactand simple looking piece of locomotive
machinery. It was built at the factory of the
company, by order of the Government, and when
it has played out its quiet part at the great show,
is intended for active service in Woolwich Dock-
yard. It combines many improvements upon the
earlier contrivances fur the purpose of transporting
heavy weights by steam power ; but the feathering
principle of the wheels, as originally introduced by
Mer. Bray, is retained. This principle counsists in
the circumference of the wheel having a number of
small apertures through it. These apertures ave
the media which allow of the protrusion and with-
drawal, by means of an eccentrie, of a series of
blades, or teeth. The teeth may be adjusted to the
nature of the soil, or paving, over which the engine
has for the time to travel; that is, they may be
lengthened or shortened, so to speak, at the will of
the attendant. In manby cases the teeth are not
required to be protruded at all, the friction of the
periphery of the wheel being sufficient for the pur-
poses of traction. In such case the blades may be
thrown out at the top, or on that part of the wheel
not coming in contact with the road. On the
contrary, in the event of the ground being soft or
slippery, or of the engine having to ascend a steep
incline, the powerful auxiliary aid of the teeth can
be brought intv action, and the requisite amount of
biting ensured.

It has been objected that the teeth may damage
the roads over which the engine travels, but as the
wheels take a broad bearing thereon, it is difficult
to see the force of the objection. Power is trans-
mitted by means of pinions hung on the crank
shaft, and which work into rack wheels attached to
the arms of each driving wheel near .its outer
circumference. Arrangements exist for altering
the speed and the power, 8o ag to suit the circum-
stances of the occasion upon which itisused. The
engine exhibited is not intended solely for traction
purposes, however, for it is fitted with a drum,
which renders it available for driving any kind of
fixed or portable machinery. It may thus be made
available for an infinite variety of duties, in addi-
tion to its primary and nominal ones. Itis, in fact,
an engine of all work, and, in this capacity, is
destined, we imagine, to be particularly serviceable
at Woolwich Dockyard. Some other special fea-
tures about this valuable steam appliance deserve
notice, and they are, the introduction of an improved
mode of steering, and of outside beariongs, for the
driving wheels, which also are mounted on springs
on both inner and outer framings. It may be
stated, moreover, that one of the powerful engines
of this company was employed in the conveyance
of ordinary locomotive engines, heavy castings, and
machinery of various kinds from the docks, railway
stations, and manufactories, to their destinations at
South Kensington. It was thus a potent contribu-
tor to the magnificent display of machinery in the
Western Annexe. The load conveyed at one time,
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by this engine, occasionally amounted to 45
na.

tOMessrs. Chaplin and Alexander, of Glasgow, also
exhibit a traction engine, of a lighter character
than that just referred to, but well adapted never-
theless, for many purposes. In addition to this,
the same firm supply the contractor’s locomotive,
which is intended to work on rails or tramways, of
a gauge from two feet upwards, This is simple in
construction, and the working parts are easily ac-
cessible for repair. Portable cranes, hoisting
engines, and light portable engines for agricultural
and other purposes, go to make up the display of
Messrs. Chaplin and Co.

Taplin and Co., of the Traction Eogine Works,
Lincoln, are exhibitors of a traction engine of a
different form to those of other competitors in the
same path. This has a singularly light appear-
ance ; but it has double eylinders, is of 16-horse
power, and has many advantages peculiar to itself.
One of these last consists of an apparatus for
regulating the height of water when going up or
down hill. The mode of steering is simple and
effective, and arrangements are made for carrying
a sufficient supply of fuel and water for a journey
of twelve miles. Fifty tons is the weight it is
computed to draw. It is, therefore, well suited to
the uses of contractors and others engaged in the
erection of buildings, bridges, or cther works of
magnitude. Messrs, Taplin and Co. also show a
12-H.P. engine on the same principle, and intended
for steam ploughing, thrashing, and other opera-
tions of the farmer. An 8-HL.P. portable steam
engine, manufactured by Messrs. Brown, Williams
aud Charles M. May, of North Wilts Foundry,

Devizes, is a very excellent specimen of this kind
of machine, From the fact that the ecylinder is
enclosed when the engine is working in a jacket or
belt of steam, the maximam advantage from em-
ploying steam expansively is gained. The lower
part of the cylinder casting forms a steam chamber,
from which the steam is taken off directly into the
valve case without exposure to the effects of cold
air. This is an important arrangement, because
condensation and priming are thereby guarded
against to o véry considerable extent, if not entirely
obviated. The cylinder, and, indeed, all the work-
ing parts, are attached to the top of the boiler, and
thus, besides being readily accessible for repairs,
are constantly under the eye of the driver.

The engine is furnished with an inside crank,
which works between the bearings, so that the fly-
wheel can be put on either side of the boiler, and
2 pulley of smaller size may be hung opposite to
it if required. One end of the shaft is also pro-
longed, so that a coupling may be attached for
effecting communication with any machinery at a
distance, and employed for steam cultivation or
other purposes, A steam pressure gauge, on a
patented principle, is connected with the boiler, as
well as a glass water gange, and gauge cocks. The
bearings are all of gun metal, and the working pins,
nuts, and serews, are all case hardened. The
boiler is well adapted for the rapid generation of
steam, the heating surface being equagl to 20 square
fect for each horse power. The barrel of the boiler,
which is made of Low Moor iron, and in some cases
of steel, is clothed with a casing of hair felt and

wood, for the prevention of evaporation, and over

all is & protecting covering of sheet iron. The agh
pan is fized clogse round the fire box, and fitted
with a door, which may be used as a damper,
The greatest care appears to have been taken to
preveat live coals or cinders from falling to the
ground, so that the chances of aceident from that
cause are materially lessened. On the whole, there
is no doubt that, for compactness of form, and
probable economy of working, tho engine of Messra,
Brown, Williams and May will bear comparison
with any contrivances used in this country for
similar objects. Mr. Holmavn, of Cannon-street,
City, is, we believe the agent in town for this firm,

In the branch of agricultural engineering, which
is becoming every day of more and moreimportance,
apnd which is attracting more and more the attention
of the general engineers and machinists of the
kingdom—in this branch Mr. Burrell, of St. Ni-
cholas Works, Thetford, Norfolk, shines conspicu-
ously at the International Exhibition. Perhaps
the combined portable engine and windlass is the
most noteworthy of the specimens of agricaltural
machinery from the Thetford Works, and of this
and its mode of action, therefore, we may give a
brief deseription. The eylinder and gearing are
placed on the top of the boiler, as it were, but yet
independent of it. Any portion of the working
parts may thus be removed for repair even while
the steam is up., Begond this there is nothing ex-
traordinary in the construction of the motive portion
of the engine, but the mede of communpicating
motion to the windlass and the windlass itseif are
worthy of remark. The windlass consists of a
single sheave five feet in diameter, and around
which the rope is made to take half a turn. The
groove into which the rope passes is formed of a
geries of small leaves, which, on the application of
the least pressure, clasp and hold the rope until it
takes the straight line on the other side, when the
clips open and release it. By this simple and self-
acting arrangement, all short bends which are
found to be so detrimental to wire ropes are avoided.
The small ““Jeaves” referred to are made of chilled
cast-ivom, which, of course, is not liable to wear
rapidly, and they may readily be removed and re-
placed when desirable. An upright shaft, driven
by a bevel pinion on the crank-shaft, puts the
windlass in motion.

The plan of working is thus deseribed by the
maker of the implement:—* On the headland is
placed the engine and windlass, and directly
opposite to them the anchor, which is set moving.
Between these the plough—if a plongh be in use
—is pulled backwards and forwards, one end of
the plough being alternately in the air, and the
other in its work, thus avoiding the necessity of
turning on the headlands.

The plough being constructed with patent
slack gear, the rope is lengthened or shortened
as the irregularity of the field may require, and
at the same’ time both vopes are kept sufficiently
tight to prevent their trailing upon the ground.
By these means a great saving of draught is
effected, and the wear and tear of the rope by
friction is obviated.”” Any other implement than
the plough may, of course, be worked in the same
manner.

The anchor used with the combined engine and
windlass, is a patented contrivance, and is so made
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that its resistance to side strain is due to disc wheels
which cut their way for some distance into the
ground.  The' frame is entirely composed of
wrought iron, and a box at the back isintended as
a counterpoise. t0 prevent the apparatus being

ulled over when engaged an very heavy work.

his machine is managed by & boy, who also at-
tends to the shifting of the rope porters. Patent
balance ploughs, and cultivating machises, flour
mills, and thrashing machines, are exhibited in the
Eastern Anuvex, by Mr. Burrell, together with
many other appliances of minor importance,

The well-known firm of Clayton and Shuttleworth,
in addition to their various contrivances for facili-
tating the operations of agriculturiste and others,
exhibit two specimens of portable engines, These
consist of the * improved outside cylinder engine,”
and the “ portable steam engine;” they are both
creditable productions, and may be made applicable
to numerous purposes, besides those of agriculture.

Messrs. E. R. and F. Turner, of Ipswich, who
have been exceedingly successful at the various
shows of the Royal Agricultural Societies of this
and other countries, exhibit amongst a great num-
ber of steam and hand implements for the carrying
on of agricultural operations. Amongst these is a
small portable steam eugine, which has some
excellent pointsaboutit. The cylinder is 6} inches
in diameter, and the length of stroke 10} inches.
The fly-wheel, which also serves as a driving pulley,
is 4 feet 4 inches in diameter, and it is intended to
make 140 revolutions per mioute. The crank-shafs
is of wrought-iron, and admits of the fly-wheel
being hung at either end, as may be found most
convenient, and of the attachmeant of an additional
pulley when necessary. The strength, simplicity,
and cheapness of this appliance, comstitute its
strongest recommendations, and it is not improb-
able, we think, that at the present show of the
Royal Agricultural Society of England, at Battersea
Park, the Messrs, Turner may add another laurel
to their chaplets—or at least another medal to the
number already won by them.

To the way of traction engines, the Messrs.
Robey and Co., of Lincoln, to whom reference was
made in a former notice in respect to other contri-
vaoces, give us a very good example of their
capabilities in this particular department; and
Messrs. Richard Hornsby and Sons, of the Spittle-
gate Iron Works, Grantham, are not behind their
neighbours in their display of portable steam ‘en-
gines and ngricultural implements generally. The
double- cylinder engine of this firm, is, indeed, o
well contrived and determived looking machine,

THE AMERICAN COURT.
(Conttnued from page 200.)

Among the many useful inventions from the
United States, perhaps the most remarkable is the
power loom for weaving tufted fabrics, to be seen
In operation in the Western Annexe. This loom is
the invention of Mr. Smith, West Farms, New

ork, and is intended for weaving the Azminster
carpets, or any other tnfted or pile fabrie which re-
quires ‘cutting, and is prodaced to a pattern,
nlike either the Jacequard or the old draw loom,
the pattern designed is formed by the arrangement
of the apools or bobius, Which are’ suspended over

the machine to the vumber of 270. These produce
a pnattern the whole width of the material and 13
yards long ; and at every throw of the shuttle a
piece of mechanism rises up like so many fingers,
catches hold of the worsted threads, and weaves
them ip, across the whole width of the fabric. A
knife or shears then passes swiftly over it and cuts
off the tufts to any length required. By this means
any design can be woven in parts, which, when
united, will bave the appenrance of having been
woven in one piece, and the loom will produce
twenty-five yards per day. As the mechanism for
forming and cutting the tufts is readily adjusted to
any desired depth of pile, the loom is equally
adapted for the manufacture of rugs and mats,
and at a cost much less than such fabrics can be
produced hy any other method. The ‘Americans
are very confident of this loom ; it hns received
great attention from scientific men, and Earl Gran-
ville has publicly stated that it is destined to
achieve greater results than perhaps any other
machioe in the building.

A curiosity has made its appearance in the
American Court within the last week, in the shape
of o machine for milking cows, The ideais nota
new one, as we have read of machines for the par-
pose twenty years ago, but the machine appears to
be simple and ingenious in its construction, and
requires no adjusting in changing from one cow to
another, " The teats, either two or four at once, are
ingerted in a8 many india-rubber tubes; a vacaum
is created by working two small levers, and the
milk is drawn at the rate of one gallon per minute,
in a way more agreeable to the animal than by
milkiog with the hand, and the milking process is
more cleanly.

Mr. L. A. Bigelow, Boston, Massachuseits, ex-
hibits severalmachines connected with boot-making,
which receive, as they deserve, much attention,
First of all there is a machine for splitting the
leather, or rather, a8 we would deseribe it, for par-
ing the leather intended for soles to a unifurn or
required thickness. Thisis effected by passing the
leather between two rollers, one grooved, and the
other smooth, behind which is a knife which may
be adjusted in relation to the frame according to
the thickness of the leather required. 'The cutting
is accomplished rapidly, and with more precision
than can be done by the hand 2od knife. Then
we have a machine for cutting up the leather into

“goles,which it duesatthe rateof twenty pair a minute,

all fitted exactly to the lnst, without the use of a
hand-knife, and the edges sufficiently smooth to
finish. Further, there i3 a ** heel trimmer,” that
is, a machive which, earrying the boot or shoe on
a pivot, subjects it under a circular motion to the
action of a cutter, which in a mioute pares the
rough edges to the form of heel, whatever the
thickness mny be. And lastly comes the sole
sewing machine, illustrated by an engraving,
which is much on the same principle as the sewing
machinesfor lighter material, with which the public
are now familiar, Of course it is more ponderous
and powerful, having a force sufficient to penetrate
the thickest leather, or even a board half an inch
thick. It uses a heavy wazed threud, drawing the
thread more tightly than can be done by hand, and
making the work both strong and solid. Thig
machine will sew on the soles of one hundred and
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fifty pairs of boots or shoes per day, of whatever
thickness, and the labour of managing it is a
pleasant pastime, L

" Mr. Bigelow also exhibits Blake’s stone breaker,
an extremely simple and useful machine for super-
seding or economising human labour. It isintend-
ed for breaking stones for concrete, railway ballast,
or metal for roads, and it easily crushes flints,
gravite, greenstone, and the most obdurate trap
Doulders to any dimensions required. .

It contains two jaws, one, next the end of the
machine fixed the other moveable, working upon a
pinion at the raised part of the machine just before
the fly wheels. Both jaws are armed with teeth,
in the form of vertical grooves. The moveable jaw
inclines at an angle more or less acuie, according
to the dimensions it is required the stones should
be crushed or broken. This angle is regulated by
a simple contrivance behind the moveable jaw,
which is put in motion by the action of the fly-wheel
working on 2 crank. The stones to be broken are
put into the fore-part, as into a hopper ; the move-
able jaw advances and recedes from the fixed jaws;
the stones descend and are masticated, or *“ chawed
up,” and issue from the lower part of the machine
in fragments of the size required. The great sim-
plicity and power of the stone-crusher is exemplified
in a small working model, where flints, about the
size of a pigeon’s egg, are crushed into atoms in
less than a minute, by a few turns of a crank with
one hand. The machine is worked by hand-power
or steam-power according to its dimensions. As to
eapacity, a three-horse machine will crush a stone
10 inches by 5 at the rate of four cubic yards per
hour.

Goar’s Dbelt shifter is a very happy contrivance
for shifting and securing machinery belts. Its
utility will at once bo admitted by those who under-
stand how frequent has been the oceurrence of
accidents by the common method of shifting belts.

Another very simple contrivance of great use is
a machine for addressing newspapers, exhibited by
Mr. Sweet, of New York. This apparatus is in
use in most of the newspaper oflices in New York,
and must greatly facilitate the despatch of journals
which are supplied directly from the office and not
through the intervention of newsvendors. Of
course such a machine would be very useful to
English newsvendors.

Two presses, exhibited by Eckel, of New York,
are remarkable for power, and of very beautiful
construction. One is a cotton or baling press,
which will put 600 1bs. of cotton into 18 cubic feet,
or 500 1bs, of hay in a common sized bale of 5 feet
Iong, 2 feet wide, and 32 inches high.

The other is an oil or tallow press; the
curb is of peculiar construction, being an iron
cylinder, cast solid, 38 inches in diameter, hea-
vily banded with tire iron on the outside, and
the inside is ribbed every inch. There is an iron
lining rivetted to the ribs, perforated with upwards
of 11,000 holes, which forms avenues or escapes for
the oil on the sides of the curb. This eurb is placed
on a wrought-iron dise or saucer, 4 feet 6 inches in
dinmeter. There are three or more plates for di-
viding the material, and a centre tube as follows:
~—The bottom plate is ribbed, and perforated be-
tween each rib, to afford great freedom for the oil
to escape from the bottom. It has a seat for the

centre tube, which takes the oil from the centre of
the cheese. The centre tube is a stout iron cylin-
der, perforated with holes from top to bottom, and
passing through the centre of the central and top
plates, and thus the oil escapes from all parts al-
most instantly, It will be observed that this press
is very simple, having no blocks, or screws or
levers aboutit’; all that is required being toputin
the plates and turn the cranks which run down
the plunger.

"There are many other articles in the American
Court well worthy of deseription. We have se-
lected those chiefly which are remarkable for
mechanical contrivance or invention, or from
their novelty were worthy of a passing record.
The sewing machines will be noticed in.a future

aper. As we stated at the outset, the United

tates have, under o distressing peculiarity, done
wondrously well ; and ere another decadeshall have
come round, they may be able to show to a greater
extent, if not to greater advantage, as regards in-
vention aud utility.

CANADIAN TIMBER AT THE INTERNATIONAL
EXHIBITION.

“The visitor to the International Exhibition
who shall seek for timber will see on his right in
the distance, as soon as he enters the Eastern Dome
a noble pile reaching nearly to the roof of the
transept. When he approaches the pile he will
find that its base is surrounded by most admirable
examples of what Canada can produce; for he is
within our great North-East American Colony, the
Pride of England, the envy of the United States.

‘here is not such another display from the New
World ; and when we consider how near is Canada
to our own shores; the rapidity of interecommunica-
tion between us, and the enormous wealth which
this “ trophy” represents it is difficuls to avoid
feelings of something like triumph at such a demon-
stration of British power. And yet there are those
who would pull the trophy down, because, forsooth,
it is thought to stand in the way of a painted
window. We have not, howaver, sunk to such
effeminacy as to prefer tinsel to iron, or to sacrifice
the interests of millions to degenerate taste. For
ourselves we own that we admire the work of the
Almighty, even in the rude form of timber, very
much more than any combination of blue, red, and
yellow glass in the Cathedral window. And so
does the intelligent part of the public.

To planters in this country the exhibition of
timber in Capada, is particularly interesting,
because not a tree is represented with which we
are unfamiliar. We can grow them all on our own
estates if we think it worth the while; and, given
time enough, we can grow them as well. More
especially does it concern those who already possess
old specimens of Canadian trees to study here the
evidence what they may come to. Tuke, for
example, Black Walnut, which grows magnificently
even near London. Thereis oue specimen (No. 53)
which is four feet seven inches in diameter, exclu-
sive of its bark, Such timber can be had at Que-
bee for £71 per 1,000 feet cube. The apecimen t0
w]Ewh we now refer must be about 400 years
old.

North American Elms thrive perfectly with us.

They are, however, we believe, exclusively Ulmus
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Americana and fulva that have been introduced.
‘We now see that another kind, called the Rock Elm
or Ulmus racemosa, is superior to them and to our
own ; the wood being fiuer in the grain and less
brittle. Of this there is a specimen, about 2 feet
8 inches in diameter,

Weymoath Pines are among the commonest of
our conifers, They yield the ¢ Pine-wood” of
carpeaters. Little, however, do our foresters know
of the huge specimens that swarm in Canada.
« Average height 140 to 160 feet ; average diameter
8 to 4 fdet ; but common near Lake Erie 5 to 6 feet
in diameter and 200 feet high; or even in some
cases 22 feet in circumference, 220 feet high, bare
of branches for 120 feet to the first limb.” Such
monsters are, however, t00 big to exhibit, and
Canada modestly limits herself to about 2 feet 10
inches, or 3 feet in diameter.

Then there is Pinus resinosa, or the Red Pine
which dislikes our eastern climate, 3 feet 6 in. in
diameter which is abouat twice its usual size, But
there is no encouragement to plant it here.

The Ash ot Canada (Fraxinus Americanc) famous
for its toughness and strength, invaluable for the
the handles of axes and other implements, is dis-
played in its small forms as well asin the giant
proportions that it assumes whee full grown. One
round, with 303 circles of annual growth, is 5 feet
1130 in. in diameter, an admirable ezample of tim-

er,

There is oak, too, ( Quercustinctoria) red ( Q.rubra)
and white (Q. alba) the latter little inferior to
British heart of Oak, and not far off 4 feet in diam-
eter. This tree, as much at home with us as with
Canadians, is said to be sometimes 21 feet round in
Western Canada.

Then we have the Occidental Plane, or Button
Wood, 4 feet through ; Tulip tree or White Wood,
3% feet, and Bass Wood or American Lime, more
than 2 feet, all excellent for cabinet and joiners’
work though unfit to bear exposure to weather.

Add to these numerous specimens of the fair
growth of American Chestnut, Hickories, Muples,
Beech, Birch, Hornbeam, Hemlock, Sprace, Tam-
arae, or American Larch, and he who would
thoroughly understand the nature of Canadian tim-
ber has a field for serious study hitherto unexam-
pled: how serious in 2 mercantile point of view,
may be gathered from the fact, that Canada exports
annually about 30,000,000 cubic feet of timber in
the rough state, and about 400,000,000 feet, board
measure, of sawn timber. 'The revenue derived by
the Province, during 1860, for timber cut in the
forests, amounted to about $500,000. It appears
that of the 60 or 70 varieties of woods iu its forests
there ure usually only five or six kinds which go
o make up these exports so vast in quantity ; the
remaining fifty or sizty timber trees are left to
perish or ave burned as a nuisance, to get them
out of the way. The Commissioners truly observe
flmb by showing in the markets of the world, that
it has these valuable woods, and can furnish them
at unprecedently low prices, will secure additional
Purchasers, a result that the capital display in the

hibition building is admirably adapted to secure.

he Commissioners from the Colony state that in
€xtent, and the value and variety of its woods, the
great forests of deciduous trees of North America
Burpass all others; the most remarkable of this

great mixed forest being that grown in the valley
of the St. Lawrence. The Western coasts, in high
latitudes, furnish only or chiefly the Conifere.
High summer temperature and abundant summer
rains, are, unquestionably, the conditions necessary
to produce the deciduous forest trees. Western
coasts, in high latitudes, have the mecessary
moisture, but net the high summer temperatare ;
Western prairies, east of the Mississippi, and the
vast deserts west of it, have summer heat but not
moisture ; hence the absence of all trees in oune
region, and of the deciduous trees in the other.
In this country, we have probably all the conditions,
except time, under whicﬁ the Canadian timber has
been prodaced. _

All the hardy trees belonging to the Canadian
Exhibition are capitally shown, by the production
of both ‘“rounds,” or transverse sections, and
plauks, so that the grain may be examined in each
direction ; and we only do justice to the Canadian
Commissioners when we point out the skill of their
arrangements ; not forgetting their excellent Cata-
logue, which has afforded us some part of the in-
formation now laid before our readers.—Gardeners’
Chrowicle, June 14th.

Paard of Brts and Flanufctures

FOR UPPER CANADA,

ENTRIES FOR THE PROVINCIAL
EXHIBITION.

Manufacturers and others, interested in the
coming Provincial Exhibition, will bear in mind
that Monday, September 22nd, is the day appointed
for its opecing. We republish, for the information
of intending exhibitors, the regulations for making
entries and delivering articles for exhibition :—

Rea. 6—Horses, Cattle, Sheep, Swine, Poultry.—

_Entries in these classes must be made, by forwarding

the entry form, as above mentioned, filled up, and
member’s subscription enclosed, on or before Saturday,
August 16th, five weeks preceding the show.

Ree. 8—Grain, Field Roots, and other Farm _Pro-
ducts, Agricultural Implements, Machinery, and Manu-
Jactures generally, must be entered previous to or on
Saturday, August 30th, three weeks preceding the
show.

Ree. 9—Horticultural Products, Ladiecs’ Work, the
Fine Ars, §c., may be entered up to Saturday, Sept.
13th, one clear week preceding the show.

Rea. 10—Ezhibitors arc particularly requested lo
take notice that it is essential that the eniries be made at
the dates above mentioned. It 43 intended to prepare a
Catalogue of a portion of the Exhibition, and this cannot
be done unless the cntries are made in time. Therefore,
after these dates for the respective classes, no entry
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will be received. The entry paper and subseription
money will be returned to any person forwarding
them. .

Rea. 17—All articles for exhibition must be on the
grounds on Monday, September 22nd, except live
stock, which must be there not Iater then Tuesday’
23rd, at noon. Exhibitors of machinery and other
beavy articles, are requested to have them on the
grounds as far as possible during the week preceding

the show.

In addition to the prizes published in the April
No. of The Journal, the following prizes are offered :
MUSIC.

The following prizes are offered for Instrumental
Bands:—
For the best Canadian Amateur Band consist-

ing of not less than eight performers, of

whom there shall not be more than two pro-

fessional artists «...eoeieinens cversanne PPN $60 00
20d do. do. dO. .eeeiiveeiiicienievonne eranane 40 00
8rd do. do. d0. .o siesnenene. I verees 20 00

Each Band will be required to execute the following
pieces of musie, viz. :—The National Anthem ; Rule
Britannia; a Quick Step; Waltz; Song; Polka; Set
of Quadrilles, and a Medley or Operatic Piece; and
to be on the grounds under the direction of the Com-
mittee during the continuance of the exhibition. Bands
intendiog to compete will communicate their intention
to the Secretary of the Association at Toronto, at least
8 week before the exhibition commences. The Bands
will be required to be on the ground on Thursdey and
Friday.

CIRCULAR TO MECHANICS’ INSTITUTES.

The following circular has been addressed to the
Secretaries of the different Mechanics’ Institates in
Upper Canada:

Toronto, Auaust OtH, 1862.
Sir,

The updersigned have been appointed, by
the Council of the Association, » Committee to se-
cure competent Judges in the Arts and Manufac-
tures Department of the Provincial Exhibition, to
be held in the City of Toronto, commencing on
Tuesday, the 27th day of September, next.

The plan adopted three years ago, and which
has been found to work very satisfactorily, is again

proposed to be carried out, namely: to apply to
Mechanics’ Institutes to nominate certain of their
Members, or others, to act as Judges in different
Classes of this Department; particularly desiring
that, in the first place, efficient men may be select-
ed; and sécondly, such as will attend to the duty’
The Committee of your Institute is therefore res-
pectfully requested to nominate not more than four
persons, the same being non-Exhibitors, and trans-
mit their names to the Secretary by the first of
September next; specifying also the Classes in
which the parties nominated respectively consent to
From the lists thus furnished the selections
will be made, and the result, so far as your Institute
is concerned, will be communicated to you, and the
parties selected, forthwith..

act.

The amouut of remuneration allowed by the
Association to each of the Judges toward meeting
expenses, is four dollars.

The following is a list of the classes for which
Judges are required :—

ARTS, MANUFACTURES, LADIES WORK, &c., &c.

Class 88-—-Cabinet Ware and other Wood Manufac-

tures, - :

¢ 89—Carringes and Sleighs, and parts thereof.

¢« 40—Chemical Manufactures and Preparations.

¢ 41—Decorative and Useful Arts; Drawings and

. Designs.

¢ 42—Fine Arts,

¢ 43—Groceries and Provisions,

¢ 44—Lodies’ Work.

¢« 45_Machinery; Castings, and Tools.

¢« 46—Metal Work, (Miscellaneous,) including
Stoves.

¢ 47—Miscellaneous, including Pottery, & Indian
Work.

¢« 48—Musical Instruments.

¢«  49—Natural History,

¢ 50—Paper, Printing, and Bookbinding.

« §l--Saddle, Engine Hose, and Truank-makers’
Work ; and Leather.

¢ 52—-8hoe and Bootmakers’ Work; and Leather.

¢« 53—Woollen, Flax, and Cotton Goods; and
Furs, and Wearing Apparel.

¢ 54—Foreign Manufaotures.

We are, Sir,
Yours respectfally,
J. BEaTriE, JR., Pres. B. of Arts &b M.
W. Craraig, M.D., Vice-President.
‘W. Epwarps, Secrelary.
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BRITISH PUBLICATIONS FOR JUNE,

Adams (W. Bndges) Roads and Rails and their Sequences, Physical
and Moral, P. 870 cev iririiiiiiiiiiiiie it eiernrrsesissnrstocneences

10 6 Chapman & H.
Adems (W. H. D) Men at the Helm Blographlca.l Sketches of Great :

English Statesmen, fp. 8vo 0 3 6 Hogg.
Aikin (Dr.) Arts of Life, 18mo, red. to . 0 1 0 Griffin.
Bartlett (W. H.) Nile Boat; or, Ghmpses of ‘the Land of Egypt 5th

edit,, T\ 8Y0..0ueereeervrrniiannannns ctrerenns 0 7 6 Boka.
Bigg (H H.) Mechanical Apphances necessnry for Treat. of Deformi- -

ties, Part 2, p. 890 ceriveriirnnniierrennennns vereersersenenseneeenss 0 4 6 Churchill,
Bleachers (Hmts to) contmmnfr Rem. on the Sys “of Bleach. and Fin.

Linen Goods, 18mo.... e cevertersrsessinsrnerecenneenees 0 2 6 Longman.

Coins of England (The), with their value in Forelgn Money, sheet...... 0 1 0 Griffith and Far,
De Porquet (L. P. F.) For. and Eng, Ready Reckoner of Monles,

Weights, &c. 6 . 12mo........ treeeeees ievrvresessrsraanessnessrsssrensinennes 0 2 6 Simplin,
Dresser (C.) Art of Decorative Design, with cold, plates, roy 8%0umme. 1 1 0 Day and Son. .
Fowler {Rev. R.) Solutions of Questlons in Mized Mathematics, 8vo... 0 3 6 Longman.
Galbraith (Rev. J.) and Haughton (Rev. 8.) Manual of Mechanics, 6th

ed., fp. 870, 80, 88uuiuiiirricnrrnsnnirorincrsiornesieeirnoniiseisoroisaseaiensss 0 3 6 Longman.

Hale (Rt.) Handbook of Elementary Dr'uvmg, chiefly for the Use of

Teachers, Cr. 410..veeeeeeecrsecesersercrararssronsecs sesnmmnsorrersosassossense 0 5 0 Longman.
Hudson &T Percy) Element.u'y Tngonometry, with & collection of Ex- .

amples, feap, 8V0..iivciiaiirieriiiireiiiiiiiee tivemeitereiniiiiieaissaerenises 0 3 6 Deighton and Co.
Jeflrys (Jno. Gwyn) British Conchology, Vol. 1, Land and [‘reshwa.ter ’

Shells, Cr. 8V0..uueerreeroreesseessrcerressnrsans U, 012 0 Van Voorst.
Jobson (Fred.) Australia ; with notes oa Egypt, Ceylon &e., 2nd ed

revised, cr. 8vo........ rresarene crueeieaas ressrariransireniisanires senns seneee 0 6 O Hamilton.

Lewes (Geo Hen.) Studies in Animal Life, cr. 8Y0.1101sssrsmessmsmasmsion 0 5 0 Smith and Elder.
Pfeiffer (Mad. 1da) Visit to the II. Land, Egypt, & Italy, post 8vo, redto 0 3 6 Ward and Lock.
Pre-Adamite Man ; or the Story of our Old Planet and its Inhabitaunts,

4th edit., 8v0.....0eerere ceterresseeisrristbesrssssinane cesnseniosssene 0 10 O Nisbet.
Robinson, (J C) Ttalian Seulpture of the Middle Aveq, &e., roy 8vo... 0 7 6 Chapman and Hall,
Saimon (George) on the Analytic Geometry of Three Dnmensxons, 8vo.. 0 12 0 Hodges and Smith.
Templeton (Wm.) Engineer’s, Milwright’s, and Machinist's Practical

ASSIBtaNt, 18MO0.cvieerisiereerrescesiorsrcscssaersnmrscosrssioscerssscacenceesss 0 2 6 Lockwood.
Turner (Thomas) Land Measurer’s Ready Reckoner, new edlt, 8%0.... 0 5 6 Whitiaker.
Tytler (A. F.) Elements of General History, Ancient and Modern, new

edit., POY. 32M0..currurreccarnrosioniosrertssvsrrssssiorrerssiessnsnssessrancronse 0 3 6 Simplkin.
Walker (Wm. Jun.) Memoirs of sttmomehed Men of Science of Great

Britain, of 1807-8, 8¥0..ciivuearescsrisaicaissranieriennniens cvvrenees 0 T 6 Walker and Son,
Walsh (J. H., ¢ Sbonehenge”) The Horse in the Stuble and the Field,

4th thousand BV0ueereererienissrsrsrernercrnesirosisssarsrssssscareassscnnease 0 18 0 Routlelge.

——

AMERICAN PUBLICATIONS FOR JULY.

Agassiz.—Contributions to the Natural Hlstory of the Umted States of

America, vol. 4, 4to. Plates ............ versserensenes S12 00 Little, Brown & Co,
Bacon.—The works of Francis Bacon, vol. 4 8v0.... crersessrsenrersosnssonescses 1 80 Brown & Taggard..
Mussey.—Health ; its Friends and its Foes, 120000 mins eevenns eeenreees vees 1 00 Gould & Lincoln.

Wotices of Books,

Tne Arr or TLLUMINATING, A8 PRACTISED IN EUROPE
Froy THE EarLiest Tines. Illustraled by Borders,
Initial Letters and Alphabets. Selected and Chro-
mo-lithographed by W. R. Iymms, with an Essay
and Instructions by M. D. Wyatt, Architect, Lon—
don: Published April 2nd, 1860, by G. DaJdc Son,
Litkographers to the Queen Quario.

essecsaessee

extending over one thousand years, or from the 6th
to the 16th century. The illustrations are taken
from Canons, Missals, Books of the Sacrament, the
IToly Bible, Coronation Buoks of the Anglo-Sazon
Kings, “Sacramentaries,” Decretals, Chronicles,
Choral Books, Psalters, and a few Miscellaneous
Works.

Most of the above works are iu manuseript, and
preserved in the different publie libraries of Eu-
rope, or in the private collections of the rich and

noble.
The subjects of illustration are Imitinl Letters,

The reader who opens this volume is instantly
ttruck with the variety, symmetry, and exquisite
colouring of the illuminations. The beautiful plates

with which this work is adorned, sapply us with
Dumerous and sometimes most elaborate examples
of the Art of Illuminating, throughout a period

Borders, Corners, Figures, Title Pages, &c.
This beautiful and valuable work cavnot fail to
be acceptable to those engaged in many of the.
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Decorative Arts. It will always be accessible, with
a number of other works of a similar character, to
visitors to the Library of the Board of Arts and
Manufactures for U. C.

A TREATISE ON THE S1EaM LNGINE, IN ITS VARIOUS
arpuicarions To Mines, MiLLs, StEay Navica-
rI0N, RaiLways aAND AGRICULTURE: with Zheo-
retical Investigutions respecting the Motive Power
of Heal, and the proper Proportions of Steam
LEngines ; Elaborate Tables of the Right Dimensions
of every part, and Practical Instructions for the
Manufacture and Management of every Species of
Steam Engine in actual use. By John Bourne.
Being the Fifth Edition of *“ A Treatise on the
Steam Engine” By lhe ¢ Artizan Club.”  1llus-
trated with 87 Plates, gnd 546 Wood Cuts. London.
Longman, Green & Co. 1801, Quarto.

The long title of this work, coupled with the
name of the writer, is almost sufficient to satisfy
every practical Engineer of its value, a3 a work of
reference. It is, however, a work of considerable
interest, beyond mere mechanical details and
diagrams, for it contains a vast amount of interest.
ing and useful information respecting the history
of the Steam Engine in its different’forms: the
results obtained by paddle wheel and secrew
steamers, different kinds of locomotives, pumping
engines ; indeed, of every form in which steam is
applied by machinery to motive purposes. The
plates are very well executed, and sufficiently large
for practical purposes. In the chapter on the
Scientific Principles of the Steam Engine, Gravity,
Magnetism, Heat, Nature and Laws of Motion, are
discussed at length, and form a capital treatise on
Mechanical Philosophy. In the chapteron * Inves-
tigation of the Laws and Limits of the Motive
Power of Heat,” the higher mathematics are used,
which place its study beyond many readers, but
the results obtained by pure mathematics are very
intelligibly given, and illustrations numerous. The
Tables at the end of the work are very complete,
as well as the Rules and Tables for finding the pro-
per proportions of Steam Engines.

Tue Pracricat Mecaanic’s Journar. Complete Se,
ries. Vol.Ito VI Quarte. FLondon: Longman‘
The Library of the Board is now supplied with

the complete series of this excellent periodical,

The monthly numbers of the present year are on

the Library Table. '

Tne Pracricar, Mecnavic’s Jourwan Record oF
THE GRrEsT Exuisition ofF 1862, Dlarts I, II,
and III
The value of the work eonsists in its publishers

having secured the services of able men to write

the different urticles describing the wonderful col-
lection of works of nature and art which constitute

the different sections of the Great Exhibition of
1862.

If we turn to Cotton, Wool or Silk, we find the
article deseribing the different forms in which these
materials are presented to the public gaze, prepared
by P. L. Simmonds, F.S.A.,, F.R.G.S. The article
on Flax, by Professor Hodges. On Paper Materials,
by W. Stone, F.S.A. On Agricultural Implements,
by the well known John Wilson, F.R.S.E., &e..

These articles are not limited to a mere deserip-
tion of what is visible in the Great Exhibition, but
they enter into the history, the mode of preparation,
the uses, and condition of the art or manufacture
or production in the different countries where the
subject under review is an important source of
national advantage, or has special claims to notice,

Professor Warrington W. Smyth, M.A,, F.R.S,,
who wrote the article on Mineral Products, says of
Canada :—‘ Very complete in all her exhibition,
Canada, through the Geological Survey, has for-
warded unusually fine examples of Copper Ores,
chiefly variegated copper, and pyrites, some of
them from mines now in operation, others from
localities waiting for development.”

This Record of the Great Exhibition of 1862 will
be of great value when completed, as furnishing ax
immense amount of reliable information on the
industries of the world.

Datend Anbos any Jubentions.

ABRIDGED SPECIFICATION OF BRITISI
PATENTS.

3058. J. & W. N. Bawey. JImprovements in
apparatus for indicaling the pressure of stcam and
gases, the amount of vacuum, the flow of fluids, the
weight of materials, and the speed of bodies either
revolving or traversing, and also the employment of
of alwminsum or its alloys in the manufacture of the
same. Dated Dec. 6, 1861,

In one of these arrangements of steam pressure
and weight guages the patentces use a knife edge
crank or pivot attached to & weight orits equivalent
80 as to act as a lever. They use the ordinary
india rubber or metalic diaphragm acting agninst
a piston in the usual way. The piston and weight
are connected together by a link, having at the
bottom a semicircular bearing upon which the
knife edged pivos rests, so that, when the piston
rises or falls, the pivot will have a delicate
wotion on the bearing of the link and thereby
cause but little friotion. The invention comprises
?uch other detail, which we cannot give space to

ere. -

30069. R. JoLrey. An improved apparatus for
heating, cooling, or drying, infusing, exiracting, or
absorbing vapours or gases, for manufacturing,
medical, or domestic purposes, ond for preserwing
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liquids and solids alimenlary or otherwise. Dated
Deec. 7, 1861. .

This apparatus is made with double or single
doors, lids, and covers to shut ajr-tight, and is
wholly constructgd upon air-tight and non-conduct-
ingprincipals, withvalves to letair in orout, as may
be required. In its manufacture the patentee uses
a new combination of fibrous, pulpy, and water-

roof materials, for preventing the transmission of
heat, cold, air, or moistare,

3135. A. V. NewroN. dn tmproved arrange-
ment of fircescape. (A communication.) Dated
Dee. 13, 1861. .

This consists in the use of a flexible or chain
ladder applied to a building so that it may be
folded in a tilting box, and in case of fire be
released in 2 moment either by an inmate of the
dwelling or a person at the outside, and the ladder
allowed to descend to the earth, and form a ready
means of escape. Also in combining with
the flexible or chain ladder an alarm, so arrsoged
that it will be sounded simultaneously with the
liberating of the ladder.

3162. R. Smaw. Oerfain tmprovements in
carding engines. Dated. Deec. 17, 1861,

This consists in the use of an endless band or
web of open wire work, lattice or woven fabric
continously traversing beneaththe cardingeylinders
and used as a creeper for conveying any loose
cotton or other fibrous material falling from the
cylinders whilst being carded back again to the
“licker in.”

3202. G. T. BousrieLp. JIimprovements in
machinery for attaching the soles of boots and shoes
{0 the upper leathers, (A communication.) Dated
Dec. 20, 1861.

This cousists in a machine which when placed
upon the edge of the sole after it is temporarily
secured to the last upon which the upper leather
is stretched, will on being struck by the blow of
the hammer of the operator, make a hole for the
reception of a peg, drive a peg through the sole and
and upper leather, move itself along so as to be in
position for a repetition of the operation, and feed
up the peg wood so as to bring another peg into
the proper position to be split off and driven. The
invention is not described in detail apars from the
drawings,

Cuanadian Jtems.

" SALE OF PUBLIC LANDS IN UPPER CANADA
IN 1861.%

Crown Landse

At the commencement of the year 1861, there

were 1,853,121 acres of Crown Lands on hand in
Upper Caoada, and 456,842 acres were added by
surveys of the waste lands ; from which substract
the quaotity sold, 257,933} acres, and granted
gratuitously on Colonization Roads, 30,800 acres,
tlllere remained £,021,229% acres disposable at its
close,

#Report of the Commissioner of Crown Lands for 1861,

The purchase money of the lands sold during
the year amounted to $338,153.88 ; the gross
amount of collections, $276,170.10.

Clergy Lands.

There were 74,366 acres sold, the purchase
money of which was $184,674.37. The gross
amount of the receipts during the year was $298,-
129.24, the commissions and refunds $60,099.20,
leaving the net proceeds $238,030.04, for appro-
priation under the provisions of the Clergy Reserves
Act. There are 124,608% acres of these lands yet
undisposed of. :

Grammar School Lands.

5,729 acres of the 60,412 acres disposable on the
1st of January, 1861, were sold for $8,527.79,
leaving a balance of 54,683 acres for future sale.
The gross veceipts of the year were $22,050.74,
the commission $4,372.13, and the net proceeds

$17,678.61.
Commeon School Lands.

The sales.of the lands amounted to 4,4982 acres
during the past year, leaving ouly 12,016 acres of
the million set apart, under the authority of the
Act 12th Vie. cap. 200 on hand.

The purchase money of the lands sold amounts
to $14,580, the gross collections to $111,514.25,
commission, refunds and other disbursements to
$22 380.47, leaving a net income of $38,633.78.

The total net amounnt realized from these lands
to 31st December, 1861, is $744,640.44,

CANADIAN MINES AND MINERALS.

Under the new system adopted and detailed in
the report of last year presented to the Legislature,
many explorations for minerals have been made.
Some of the mines already opened have been worked
during the year; but the American difficulties
have affected this as other brfanches of trade.
There can be no doubt that the copper ore on the
Canadian side of the Lakes is equal to that on the
southern side. What is wanted is capital, and
increased means of communication and facilities
for the transport of passengers and goods. These
latter will follow, of course, the increase of business,
but it is of great importance to Canadian interests
that they should receive every reasonable encour-
agement, and that the wants of the mining district
should be supplied from Canada rather than from,
the United States.—Ibid.

ARTIFICIAL OYSTER BEDS IN THE GULF OF
. ST. LAWRENCE.

The Commissioner of Crown Lands says in his
report of 1861 that the experiment (hegun in 1859)
of transplanting oysters from beds in the waters
of New Brunswick, having proved upon examina.
tion to give promise of success, it was this fall
continued. Those laid down in Gaspé basin during
the autumn of 1859, were ezamined and found to
be not only in a good state of preservation, but
growing and having every appearance of repro-
duction, At the trifting expense of $242.80, 300
bushels of carefully picked oysters from the banks
at Carraquette, were planted about the same local-
ities. Although the Legislature has made a liberal
allowance for testing the possibility of -raising
oysters along our coasts, the utmost care and
strictest economy have been observed in using the
money 8o provided. :
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COMPARATIVE METEOROLOGICAL REGISTER FOR THE YEARS 1855, ’58, ’567, ’58, '59, '60, & *61,

Provincial Magnetical Observatory, Toronto, Canada West.

LATITODE, 43° 39’ 3" North ; LONGITUDE, 5h. 17m. 33s. West.—Elev. above Lake Ontario, 108 Feot; approx. Elev. above the Sea, 342 Foet.

Year Year Year Year Year Year Year
1861. 1860. 1859. 1858. 1857. 1856. 1856.
Mean tempersture ... e wev cvrvenverene adoo| 4ais2| 4419| 4d7a| 4373 4216 4595
Difference from average (22 yenrs 40104 020 (4 0.07| 4 062 — 1.39 | — 196 | — 0.16
Thermic anomaly (Lat. 43°40/N. — 6.78| — 6.68| — 6.81 | — 626 | — 8.27 | — 8.84 | — 7.04
Highest temperature....cceee cvr svreaens . 87.8 88.0 88.0 90.2 88.2 96.6 92.8
Lowest temperature ... oeree veeaenns .[—208 (— 385 |—265 |—7.3 |—20.1 |—18.7 {—254
Monthly and annaal ranges....... 108.6 | 96 5 114.6 97.5 108.8 115.3 118.2
Mean daoily range .... 14.42 | +14.24 13.66 13.84 16.88 18.29 18.19
Greatest daily range 83.3 30.7 39.8 31.2 37.0 44.2 89.4
Mean height of barometer «...cccveveveenes 29.6008 | 29.5923 | 29.6209 | 29.6267 | 29.6054 | 29.5999 | 29 6249
Difference from average (18 years)...| —.01256 | —.0210 | 4..0076 | 4-.0134 .0079 | —.0134 | 4-.0116
Highest barometer ... c.. vu vuereene ....] 80330 30.267 | 30.392{ 80.408 | 30.361 | 30.480 § 80.552
Lowest barometer .. .| 28.644 | 28.838| 28.286 28.849| 28.452 | 28.459 % 28.459
Monthly and annus] r ran'res corvensvenne 1.686 1.429 2.106 1.569 1.909 2.021 2.093
Mean humidity of the air......ceeerveee .78 a7 .74 78 79 .75 7
Mean elasticity of aqueous vapour......| .262 .260 .249 .259 .254 244 .263
Mean of cloudiness .......c....ee.. R .62 .60 .61 .60 .60 .57 .60
Resultant direction of the wind ......... NHbwiN60WwW| NGl w{Ndl w|NT74 w|N-T1 W |NB2W
[0 velocity of the wind...oeeeesn. 2.11 3.32 2.24 1.59 2.64 +3.08 2.61
Mexan velocity (miles per hour) ......... 7.47 8.55 8.17 7.64 7.99 8.31 8.14
Difference from average (14 yeo.rs) +0.70 | 4-1.78 | 4-1.40 | 4-0.87 |41.22 |41.54 | }1.87
Total amount of rain . 26.995 | 23.434 | 33.274| 28.051| 83.205{ 21.505 | 81.650
Difference from average (21 &22 yrs ) —8.829 | —6.890 | 42.950 | —2.273 | 4-2.881 | —8.819 | {-1.326
Number of days rain............ 136 130 127 181 184 929 103
To]t)n}rnmouutfof BROW eeerererseersvoseser 74.8 45.6 64.9 45.4 73.8 65.5 99.0
ifference from average (19 years)... 18.17 { —16.08 8.27 | —16.28 12,17 3.87 37.87
Number of days sNOW «.evurene.. ceeree + 76 75 + 87 67 + 79 + 69 + 64
Number of fair doys....cceereereeeererreess | 165 174 169 178 171 198 198
Number of auroras observed . ........... 43 68 53 . 59 26 86 46
Possible to see aurora (No. of nights)..| 180 190 199 198 189 212 204
Number of thunder-storms.........ocu .. 27 80 30 19 28 26 38
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PROSPECTS OF CANADIAN COPPER MINING
ON LAKE HURON.

The Mining Journal Correspondent at the Wel-
lington Mives, Lake Huron, (West Canada Co.,)
reports in June last as follows : —

« For the present month we hope to turn out a
larger pile of clean ore than we did for the month
of May. On the llth inst. we shipped 1,362 bar-
rels of copper ore, making the third cargo for the
season ; and we are now tramming another cargo,
to be ready by the time the steamboats come this
way.”

As copper is now rising in price these results
are gratifying.

* In 1846, the copper mines of Lake Superior
yielled only £160 worth of copper. Last year
they yielded copper worth £600,000.

Scelectey Drticles.

SALINES OR BRINE SPRINGS OF THE VAL-
LEY OF THE KANAWHA. *
(From the Report of Professor George H. Coolk.) *

That portion of the valley of the Kanawha in
which the Salines are situated liesin the lower coal
measures. The river meanders through an alluvial
bottom of half a mile to a mile in width, and this
is boanded on either side by hills which rise to the
height of three to eight bundred feetabove the level
of theriver. These hillsare composed of successive
beds of porous sandstone, sandy shale and seams
of coal, having all a gentle dip to the northwest.
The distance along the river where salt springs are
known to occur, or where salt wells have been bored,
is about ten or twelve miles. The width of the
bottom alluvial belt does not appear to affect the
production or value of the brines, though the great-
er number of wells are on the north side, where the
§he bottom is narrow, and those on the side where
it is broader are for the most part near the margin
of the river.

* In the superintendent’s Report for 1847 is a communieation
from Thomas Spencer, Lsq., on the Knnawhusalies. Ile doscribes
these works as being “upon tho nvigable waters of tho Great
Kavawha river, fifty miles from its junction with the Ohio, two
bundred miles below Wheefing. The average strength of the brine
is about 32 per cent. of saturation, while that of our sulines is 73.
The works are located along the bauks of the river on either side,
for & distance of eight or ten miles. and on either side of the river,
and parallel toit, about half a mile distaut, are Jofty mountains.
which contain an inexhaustible quantity of bituminons mineral
coal. which is used as 2 fuel at the salt works. It costs, delivered
at the works, about three cents a bushel; {wenty-eight bushels is
estimnted to the tou. Tor each bushel of conl consumed. the manu.
Tacturer receives in roturn nearly a bushel of aalt. Each maoufae-
tory has its own ealt wall, which is obtained by boring i solid rack
to a depth varying in different wells from 1,200 to 1,800 feet.

In boring several wells for brine to supply the works highest up
the river, veins of gas were struck, which rushed up tbrough the
Apperture with such violence as to blow the rods used for boring
6evaral hundred feet into the river. It slso brought with it a copi-
ous supply of brine. The owaoers of these wolls have availed
themsslves of these accidental cirrumstances, and applied them to
800d account, ag it savos them the entire expense of pumping brine
and supplying fuel, The gas and brine are separated by a rimple
contrivaoce, the Jatter being conducted into capacious reservoira,
and the former into the flues or *furnaces” of their salt works,
where, being ignited, it produces an jotense heat, 6xceeding that
caused by the combustion of mineral conl.” .
f‘hl)urlng the past season Prof. James flall, State Geologist. visited

058 works, and procured for me the specimens of salt, brine, &c.,
Whiclg tre referred to in the table of analysis, Ho also furnished
me with memoranda for the various details of the facture,
Which are given below, and with the followlng letter on thegeolog:

of that district.

The first discoveriés of salt water were in springs
or licks upon the surface, and from these was ob-
tained the salt used by the earlier settlers. They
were, indeed, known to the Aborigines who inha-
bited the country before itssettlement by the whites.
In the earlier attempts in the manufacture of salt,
the wells were sunk no lower than the solid rock,
the depth of allavium being from twenty to thirty
feet. Subsequently borings were carried into the
rock, and finally to the depth of fifteen hundred
feet or more. It has been found, however, by ex-
perience, that the strength of the water does not
increase in descending below 700 or 800 feet, but
that below this carburetted hydrogen, which often
accompanies the brines, increases in quantity.
The evolution of this gas from some of the wells
was early tarned to account in evaporating the
water by its combustion, and many wells were
bored to greater depth solely to obtain a larger
sapply uf the gas. At the present time, however,
it 18 regarded as of little consequence, and ita use
almoss discontinued. The deeper boring required,
and the liability of accidents to the tubes, attendant
upon its evolution beneath the kettles, cause it to
be regarded as of no absolute value,

The borings of these wells reveal to some. extent
the character of the strata beneath the surface, and
which would be doubtless better studied in their
outerops farther east.

1. Allavial formation of variable thickness.

2. Hard black slate, mixed with thin seams of
coal and coaly matter, 200 to 300 feet.

3. Described as a hard blue rock, sometimes
mixed with sandstone, and sometimes sandstone
with layers of hard rock; this extends to four or
five hundred feet from the surface.

4, Sandstone, usnally friable, white on being
drawn out, but becoming red on exposure to the
atmosphere. This rock is variable in thickness,
and often found extending from five to eight hun-
dred feet from the surface.

5. A hard, flinty rock, the particles fine and
sharp like flint, thirty to sixty feet thick. This
rock, in some of the wells, is one hundred to one
hundred and fifty feet thick.

6. A soft, tough, shaly rock, often called *soap-
stone,” and is named the *long-running rock,”
from its containing little silex, avd the drill runs
a long time without becoming dull. This rock
commences at about the depth of 900 feet or a little
deeper, at the lower part of the salines, from the
dip in that direction. The decpest borings have
not passed through this rock, although some of the
borings have penetrated it at least six hundred
feet.

The brines never increase in strength or quantity
after entering this rock, and it may be considered
a8 the impervious floor of the saline accumulation,

All tbe evidence which we have goes to prove
very conclusively the absence of beds of rock salt
in the neighborhood. The origin of the brines is
therefore to be sought in some other source. The
porous sandstone strata forming the coal measures
many of which were deposited in shallow ocean
waters, undoubtedly retained, as all marine sedi-
mentary rocks do, a portion of chloride of sodium.
The percolation of surfaco water through all the
superincumbent beds, has carried down this saline
matter in solution to the point where it has found
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an impervious stratum, where it remains, saturat-
ing the porous sandstones and filling the fissures of
the surrounding beds. We cannot doubt but the
source of these brines is in these carboniferousbeds,
and that it is widely disseminated in them, and
only separated by the slow process of solation by
the percolating waters from above,

The lowest point to which the brine increases in
strength or quantity, would appear to be at the
base of the coal measures themselves, and the bard
flinty or silicious stratum may very well represent
the conglomerate below the coal, while the shaly
beds below the * long-running rock” are the fine-
grained sandstones and shales which lie beneath
this rock.

No rock of an age anterior to the carboniferous
period rises to the surface for many miles around
the salines of Kanawha.

In boring these wells, they generally go down
from 300 to 60O feet, with a bore of from 3% to 3
inches, and below that to any depth with a smaller
bore. The upper part of the boring, for perhaps
250 feet, is then reamed out to asize of from 5 to 8
inches in diameter, and fitted with a corner tube,
which is screwed together in joints 25 feet long.
At the bottom of this tube the suction or draw-box
is to be placed. Before setting it, however, a bag
filled with flax seed and tallow is fixed and packed
at the point where 3-inch bore ends, from 400 to 600
feet below the surface. A hole from 1 to 1} inches
diameter if then made through this bag, and a tube
of the same size passed through it. This tube ex-
tends from below the bag of grease and flax seed up
to the suction or draw-box. The object of this bag
of packing is to swell and fill the opeuning, so that
any fresh water which collects about the tubes
sbove it may not descend and weaken the salt
water below. Whenever a well yields too much
weak brine, the tubing is taken out, the large
opening reamed deeper, and the tubing with the
bag reinserted.

The simple boring of a well 800 or 900 feet
deep, exclusive of the cost of engine, &ec., costs
$1,500. These wells yield from 10 to 30 gallons per
minate. A well giving 20 gallons of brine at 9°%
or 10°, is regarded as a good one. The quantity
which will be supplied islimited, and when reach-
ed will be regular and fized. Those which are
weakest usually yield the largest quantity, which
is owing to the intermixture of fresh water from
above. Itis a general impression, that the quan-
tity of salt is gradually diminishing, though the
quantity and quality differ in wella dug within a
hundred yards of each other. Some wells, termin-
ating in a very porous stratum, are found to yield
water more copiously than others. In some wells
the quantity has greatly increased, avnd in others
the strength has improved, as in one bored last
year there has been an increase from 8° to 113.

Three good wells are needed for one furnace;
these cost abont $9,000. The cost of afurnace,
and all the preparations for a salt works, is about
$30,000,

. The brine from the pamps is carried into a capa-
cious cistern, located above the level of the boiler
of the salt works, so that it may be drawn from
one directly into the other, The boiler which is
used in concentrating the brine is made in three

* 25 deg. is saturation,

sections, eanh 39 feet long, 8 feet wide, and 4 feeg
deep, which is equal to one boiler of 99 feet long.
These sections are connected by large open pipes,
below the level of the brine, so that the communi-
cation between them is free. When necessary,
either one of them may be shut off, aud cleaned op
repaired while the others are kept in operation,
The bottom of the boiler is made of concave cast
iron plates, or shallow pans, each 3 feet long and
8 feet wide, cast with proper flanges and grooves,
80 that eleven of them may be bolted and cemented
together for the bottom of a single section. Tha
sides and top of the boiler are made of thick planks,
bolted to the bottom and keyed tightly together,
The fire is made under the end of the first section,
and the flame and heated air passes under the sec-
tions in succession, to the chimney at the opposite
end. The brine is boiled till it approaches satura-
tion, '

Near the boiler are arranged several open wooden
vats, or seltling cisterns, each 100 feet long, 8 feet
wide, and 2 feet deep. Running lengthwise through
each of these is a a vertical partition, extending
from one end almost to the other. These cisterns
gre filled about 18 inches deep, and are heated by
steam from the boiler, This steam is carried in
copper pipes which pass the length of the cistern
on each side of the partition, and just beneath the
surface of the water. These pipes are from 4 to 6
inches in diameter, The settling cisterns, of which
there were four in the work described, are arrang-
ed 8o that the brine passes from the first to the
second, and so on in succession, If well managed,
the brine will be brought to saturation in the last
cistern, and will have deposited all its oxide of
iron, TFollowing the settling cisterns is a series of
others called graining cisterns. There are of the
same shape and size with the first, and in ther the -
salt is deposited. They are heated by steam pipes
like the others, The saturated brine is drawn io-
to the first of them, where a considerable crop of
crystals is depogited, it is then drawn by asyphon

“into the second, and another crop of erystals is
deposited, aud so on to the last one where but a
very light crop is obfained, and where all the bit-
tern collects. In the works of Dr. Hale, whero
Prof. Hall obtained much of his information, there
were six .of these graining cisterns. The speci-
mens of salt in the superintendent’s office, and re-
ferred to in the analysis, and numbered from 1 to
9, ars from these cisterns.

The bittern contains scarcely any salt. From
3,000 to 5,000 gallons are thrown away every day.
It contains a large quantity of bromine.

The quantity of salt now made at Kanawha, is
from 2} to 3 million bushels a year, and the furna-
ces and wells now idle, are capable of increasing
the product to half a million bushels without any
new wells. .

At one time, four years since, there were 43 fur-
naces in eperation, and making about 3} million
bughels annually. But the market was overstocked,
and the price of salt fell to 11 or 12 cents a bushel,
(50 pounds). By an agreement among the manufac-
turers, this overproduction is now prevented, and
the amount the market will bear is now fairly divi-
ded among among the several farnaces. They also
agree upon what shall be the price of sale at the
works, Some manufacturers find it more profit-
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able to let their farnaces lieidle, and receive their
stare of the profits, upon the amount of salt they
are entitled to make, from those who make more
ttan their proportion. At present 24 furnaces are
it operation, and they will make this year 2,800,000
paghels. Salt is worth at the works 16 cents per
tushel. The association of manufacturers count it
yorth 18 cents a bushel, when in barrels of 280
ounds each.

The salt is generally well liked for packing meats
Lime is not used in settling the brine; it is consi-
dered injurious from experience elsewhere,

The best worked furnaces produce a bushel of
galt for a bushel, (70 or 80-potinds) of coal. This
is less than the average. Such results will only
pe produced from water of 9 or 10°.

The general plan of the works at Kanawha, is
much like that of the late Calvin Guiteau, Eaq.,
which is described in the superintendents’ report
for 1845, It is move easily adapted to the Kana-
wha brines than to those of Onondaga, on account
of their being much weaker, and {rom their not
containing any sulphate of lime, which saves their
boilers from incrustation or blocking. The brines
contain a much larger portion of oxide of iron than
ours do, but this does not make a scale; in the
boiling brine it collects into little hard pellets
like gravel stones, and in the settling cisterns it
is deposited as a soft, muddy sediment. It is re-
markable that this oxide of iron both in its wet and
its dry state, is attracted by the magnet.

The analysis shows that the Kanawha brine con-
taing 9.2 per cent. of solid matter, of which four
fifths are salt. Allowing, then, that every hundred
pounds of brine to contain 7.4 per cent. of sal,
caleulation shows that to produce a bushel, 50
pounds, 625 pounds of water must be evaporated.
The average yield of salt being 50 pounds for 75
pounds of coal burned, it follows that each pound
ofcoal in burning evaporates 8.3 pounds of water.
This is the full value of the coal according to John-
son’s experiments ; and yet I am assured by those
who have visited the works tha¢ there is a great
wagte of fuel, the flame after passing the whole
length of the boiler, frequently ssreaming out at
top of the chimney,

A COURSE OF SIX LECTURES

On some of the Chemical Arts, with Reference to
their progress between the Two Great Exhibitions
0 1861 and 1862, by Dr. Lvon Pravratr, C. B.,
F. R, 8., Professorof Chemistryin the Universily
of Edinburgh.

Lecrure II.

¢ DistrLLation oF CoaL.—SHOWING HOW THE FOR-

i MER Wasre Propucrs IN THE MANUFACTURE OF

ASHAVE BEEN EcoNoMISED. SALTS OF AMMONIA,
Benzow, Far CoLours, &c.

. I'must now make 2 little recapitalation of our
i 1386 lecture, and show you the manner in which its
1 Waste products are applied to useful purposes, I
; 3§p!a1n?d to you that gas was produced by the
; Wstillation of coal; that for o long time the
i Loughts of manufucturers were applied only to the
i 3rst purposes for which conl was used, namely, the
i Production of the gas ; and that all the substances
i Woich are accessory products were looked upon in

n
R

the light of concomitant evils, the tar and water
being waste products, which were inconvenient,
and to be got rid of by the most ready methods.
Long ago, in the seventeenth century, Boyle, wrote
an Hssay entitled, ¢ Maun’s Great Ignorance of the
Uses of Natural Things; or, that there is no one
thing in nature whereof the use to human life is
thoroughly understood.” 'This truth of the seven-
teenth century is still a truism in the nineteenth
ceantary, the whole progress of manufacture being
merely an illustration of it, Substances which to-
day are the most useless, to-morrow become em-
braced within the circlo of industrial utilities. It
is quite true that there is no one substance in
pature of which we know all its properties, or all
the uses to which it can be applied for the purposes
of common life, I take Boyle’s old title as the
text for our discourse; but I have only time to
give it a very limited application, by describing
the utilities now derived from tar, although time
will not allow me to embrace them all in one lee-
ture.

You will recollect what were the waste products
of the coal-gas manufacture. You will find the
products of the distillation of coal in the first dia-
gram on the gallery. First, gaseous products were
produced, part of which were useful—the diluents
and illaminants; part were impurities, and were
got rid of by certain processes. Even these impu-
rities are in'some cases now applied, After that
there was the crude coal oil, which is commonly
called tar; and then there was a watery portion
which contained salts of ammonia. We, therefore,
had the gaseous products, thie crude oil or tar, and
the watery distillate. All except the gaseous pro-
ducts were regarded as impurities—waste substan-
h ces which were got rid of, and the getting rid of
which was a serious undertaking to the gas manu-
facturer; and I wish now to show you how all
these have been utilised.

We begin with the gas water, the badly-smelling
black, ugly zas water of the gas-works, and see
what has been obtained from it. The gas water
contains salts of ammonia. These salts of ammonia,
except in one instance, consist of the base ammonia
united with volatile acids, sulphuretted hydrogen,
and carbonic acid in theother. A certuin quantity
of chloride of ammonium, or ammonia in union
with hydrochloric acid, is also found in the gas
water, The value of these salts of ammovnia was
long-known before they were extracted from the
watery waste product of the gas mauufacture. In
fact, ammonia derives its name from one of the
titles given to Jupiter, ¢ Jupiter Ammon,” near
whose temple in Upper Egypt ammonia was for
many generations manufactured from the refuse of
camels, which was taken and heated and distilled,
and gave off ammonia or some of its salts. Hence
its name. Its uses were familiarin this country, and
its applications to manufsctures were known long
before persons thought of extracting it from gas
water., After a time chemists found sulphide of
ammonium and carbonate of ammonia in the wa-
tery portion of the coal gas distillate, This
distillate gives s very abundantsource of ammonia~
cal salts, and, in fact, the source from which it is
now almost all derived. As, however, the subject
of to-day’s lecture, when wo come to the colours

produced from cgal-tar, wholly relates to the cha:
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racters of ammonia and the base which is in these
salts, I must be permitted, with the excuse of the
many chemists whom I see present, to tell those
who are not necessarily chemists what ammonia is,
and what are its peculiar characters.

‘The general character of ammonia is probably
known to you all. Here is a vessel containing it.
It is, as you will see, a colourless gas. It has a
very pungent smell; it has an alkaline character;
and it is extremely soluble in water. Mr. Meclvor
will now agitate a portion of this with water, and
then you will see how soluble it is. Its alkaline
character I wish to explain to you for a moment.
An alkalioe character is the character possessed by
certain bases, such as soda and potash, and a tri-
vial feature of it, but & very important vne, is that
it-renders reddened infusions blue. I have got
here the alkali soda, and if [ add it to a reddened
vegetable infusion, you see the reddened vegetable
intusion becomes blue. This is an ordinary char-
acter, and apparently a trivial matter, but still an
importaot one. Now we will agitate this ammonia
with water, in which it is partly soluble, and we
will admit the water jnto it, and you will see how
it rises. You will observe, at the same time, that
this red matter as it rises becomes blue. It is so
exceedingly soluble in water, that the water dis-
solves the ammoniacal gas; and its alkaline
character is shown to you very distinctly by the
red colour of this red water becoming strongly blue
Jjust as this fixed alkali soda or potash rendered it
blue. Observe how extremely soluble this alkalive
emmonia is. You see the water absorbs it so
completely that we are obliged to add more water
in order to fill the tube. .

It is the character of an alkali to unite with an
acid. An acid with which it forms one of the
most economical salts of which I have to speak, is
muriatic acid. Here I have some muriatic acid—
colourless, like the ammonia, but yet possessing
very different properties. You see in this case we
bave got this water blue instead of red, and we will
now remove our vessel and agitate it in the same
way. Wae introduce a little of the water and shake
it up, so as to dissolve some of the muriatic acid,
which is of o different character altogether from
ammobnia. And now we pass it back into the basin
of water coloured blue. The other was red and
became blue ; but now the blue becomes red, from
this gas being an acid—having un acid iostead of
an alkaline character.  ._.

Now, I wish to show the effect when these two
gases are mixed. We must allow o little time for
the completion of the experiment. I have here
some ammonia, and I will place a2 flame below it;
and in the other retort I have an acid, and I will
place o light below that also. This is muriatic
acid. When both of these are heated we will bring
the vapours into contact. You will see then that
the muriatic acid will unite with the ammonia, and
produce a substance which is ezactly the same,
although not in such & solid form, as this muriate
of ammonia, {referring to a large white block of
that substance on the lecture table.] It is hydro-
chloric acid and ammonia which form this solid
cake in the manver in which it occursin commerce.

How completely, you will see, this shows the
deductive character of chemistry. Chemistry, in
its present state, is not an induciive science; it is

a deductive science. It is a science taught to ug
by experiment.

These liguids are now nearly boiling, and we
will pass the two gases into this large tube. |The
vapours of the ammonia and the hydrochlorie ncid
were passed through separate tubes up into a large
glass globe, and there allowed to mix]. They ar
now joining one another, and they are forming this
solid white muriate of ammonia by their union,
You see how this solid body is formed from two
gases, a result which could not have been predi
cated 'by any science, and is only taught to us by
experience. .

Having explained the preliminary points.to you,
I now desire to show how salts of ammonia are
manufactured in the arts. When 2 ton of coal ig
distilled, above ten gallons of the watery portion
comes over from it—ten gallons from Newecastle
coal. This contains sulphide of ammonium and
carbonate of ammonia. Now, sulphuretted hydro-
gen and carbenic acid are both volatile substances,
It is, therefore, only necessary to add a strong acid
to obtain whatever salt we please from these com-
pounds of amwonia. Muriate of ammonia is
mauaufactured in this way :-—The gas liquor is rup
into a deep cistern. This cistern is conuected
with & chimney, and there is poured into it muri-
atic acid. That muriatic or hydrochloric acid
expels the sulphuretted hydrogen and the carbonic
acid, and forms muriate of ammonia in solution,
The bad-smelling gas, sulpharetted bydrogen,
which smells like rotten eggs, is passed up the
chimney, and removed from the locality of the
works, to be given to people living at 2 distance.
The muriate of ammonia is placed in a pan con-
taining about 1500 gallons, and evaporated till
strong enough to erystallise. The muvriate of
ammonia obtained in this way is impure, and has
to be sublimed in order to be obtained in this state.
This is a piece taken from the top of the retort.
After that it is removed to a still of this kind—an
iron pot surrounded by a leaden dome; and here
a fire is placed below it, and the muriate of
ammonia vaporises from its impurities, and con-
denses at the top as a crystalline solid.  About
4000 tons of this muriate of ammonia are mads
annually in this country from gas water. It is
used éxtensively in making alum, and it is used
largely in the process of soldering. For instence,
it is employed for preparing tin plates when you
are obliged to get the surface of the iron which you
are about to tin in a perfectly clean state. You
put it in a bath of murinte of ammonia, which dis-
solves off the oxides which are on the sarface, an
leaves the iron in a state for soldering. It is al80
employed extensively in making the more commop
salts of ammonia. .

There is & point in connection with this to which
I would direct your attention. I want toshow you
the peculiar character of ammonium as o metdh
Ammonia consists of one equivalent of nitroge?
and three equivalents of hydrogen. There seems
to be lictle analogy between this substance oo
chloride of sodium or chloride of potassium, Chl
ride of sodiam, which is common salt, contains
the silvery metal sodium; and chloride of pots®
sium contains also the silvery metal potassiui-
There seems to be little analogy between a gneeott
body consisting of one of h ydrogen aud three of P
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trogen ; but I am going to attempt to imprison this
body, which consists of four equivalents of hydro-
<o aud one of nitrogen, by amalgamating it with
mezcury. Ilere I have a saturated solution of this
galt, chloride of. ammonivm which chemists are
corpelled to think contains a substance having
metallic characters, although it consists of these
1 gaseous bodies, nitrogen and hydrogen. Iiere I
i have an amalgam, or a compound of mercury with
sotium. Now, if I pour this amalgam of sodium
and mercury into the chloride of ammoninm, the
sodium takes away the chlorine from that com-

und, and leaves the ammonium to combine with
the mercury. This metal is NH,. It isoneof an
evanescent character, and I must imprison it by
holding it in the mercury in order to show you its
presence. As the ammonium acts upon the mer-
cury it will svyell up. Itis now swelling. You
geo it growing in bulk before your eyes. We have
: the smmoninm imprisoned by the mercury, and
5 enabling me to show you for awhile that this sub-
it gtance really has metallic properties, although it
will soon dissipate again into the gases of which it
consists. You see that it has formed an amalgam,
a5 the sodium’ did, bat, from its gaseous character,
': one of much larger bulk. It is a semi-solid or
i1 butyraceous substance. It can he handled, but it
soon breakes up into running mercury and the
% gases, It is mow obvious how the salts of am-
% movium may be readily made analogous to the
#; salts of sodium and potassium. This body, N1J,,
i or one of nitrogen and four of hydrogen, is in
' reality a metal which unites with halogens and
i forms salts. :

% Imust run quickly over the other salts of am-
i; monia, and I will not enter into the details of the
“ manofacture, For iostavce, this muriate of am-
(- monia is not manufactured only in the way I have
;- told you, It is manufactured in many other ways
i Which it would tire you to describe. One of them
;i 8o take the gas water, and, instead of saturating
i+ 1t with strong acids like muriatic acid, to distill it

PRRERVSSporas

¥ with lime. The ammonia gas goes over, and is.

;i vory readily condensed in water. It may be con-
i 'delgsed in water or acids, and forms various salts.
1 This process is much the best, as the badly smell-
i Ing sulphuretted hydrogeu is retained by the lime.
! There is another way of manufactaring this muriate
| of ammonia by aefing upon sulphate of ammonia
! With common salt ; but I will not tire you with.all
’ glese details and modifications of the manufacture.
: Ou,must aseribe it not to ignorance, but to the fact
1 that T do not think it necessary to enter into them.
| 1 00W pass to sulphate of ammonium, which is an-
) Other salt very much manufactared from gas water.
About 5000 tons of it are apnually made in this
) untry from gas water. It is made in the same
’a:;l“y, by adding oil of vitriol to the ammonia of
4 1® 208 liquid.” It is used largely for manure.
et 18 used largely for making alam; and it is
- rs:";P]?yed also for making ammonia, or rather
b Uhons of ammonia in water,—by distilling
| Jith lime, which keeps back the sulphuric acid.
M:bona.te. of ammonia is another salt, and ooe
an(;ch ladies use very wuch in their scent-hottles,
ﬁmnns a diffusive stimulant. It is made by dis-
5 Oha]g with sulphate of ammonia and chalk,
200 18 carbonate of lime, The carbonic acid
8aver to the ammonia and forms carbonate of

i

g
=

priniabiataselsetavet

lammonia. The way this is done in the arts is re-
presented here. I have here a still, or a retort,
not at all unlike the retorts which are used in gas
making. Here the sulphate of ammonia, or the’
muriate of ammonia and carbonate of lime are
placed, and they are heated together with fires
placed under them, and the carbonate of ammonia
being a volatile salt, is sublimed and condenses in
these chambers, It is afterwards distilled again.
It sublimes at 177°, which is below the boiling
temperature of water., The stills bave got leaden
caps, and the water heats the impure salt and sub-
limes the carbonate of ammonia which is after-
wards taken out of the eap. This is also very
largely manufactured. About 2,000 tons are made
annually of this salt. Various modifications of
these plans are also used. For instance, the gas-
eous ammonia is led into a chamber of ecarbonic
acid. The chamber has water at the bottom. The
carbonate of ammonia is formed and erystallised,
and afterwards sublimed. The aqua-ammonia ot
pharmacy, or ammobia water, or Jiquid ammonia,
or hartshorn, is made by introducing a base to
keep back the acids, and the ammonia is distilled
over, This ammonia is used for a great many pur-
poses—as a diffusive stimulant in medicine. 1t is
also used as an antacid in medicine; and largely
employed to saturate earbonate of ammonia in
ladies’ scent bottles, some aromatic substance being
generally mized with it. Now, look what a trans-
formation is effected by the application of chemical
agency: the refuse of camels, the offal of the
streets, the fetid water of the gas-works. have be-
come 80 transformed under the influence of chem-
istry that Jadies preerve them in their scent-bottles
as a cherished luxury. You see how these waste
products may be used to furnish even luxurious
utilities,
(o be continued.)

.

ON ALUMINUM.*
BY J. W. N'GAULEY.

‘We are on this occasion, specially to treat of a
metal which bas been a source of great expectations;
aond, fortunately, there is no reason to consider
that these have been disappointed ; their complete
realisation is only deferred, and most probably for
but a short period; and .one of our objects in
directing attention to it, is to excite a more general
inquiry regarding it. The establishment of alum-
inum amoung the most important of the metals is
a mere question of the cheapness ofits production ;
and as, up to thig time at least, it'is most conven-
iently obtained by means of sodium, investigations
regarding it resolve themselves into 2 determination
of the most economical method of obtaining that
metal. On this point our knowledge has also pro-
gressed considerably, and hence the price of alum-
inium has grestly fallen. Not long ago it was 31
per ounce, it is now only about 6s.; and it will,
Do doubt, be far less, if we are to judge by the
extraordinary improvements always made, after &
time in chemical processes, How much lower in
price are the most useful sabstances at present than
they were a few years ago, because the methods of
manufacturing them have been simplified. But
even atits present cost, which by weight, is the

= Abbreviated from the Chemical News.
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game as that of silver, aluminum is really only one-
fourth as dear, bulk for bulk ; and this, after all, is
the lest, since bulk for bulk, it is as strong, and
even stronger than silver. When there is question,
however, of its application to domestic purposes,
we must compare its cost with that of pewter or
copper; it would chiefly supersede these, which,
among other disadvantages, are productive of very
noxious compounds, particularly the copper.

.The qualities of the precious metals are quite
distinct from those of the more common ; nor have
the two classes hitherto been connected by any
intermediate metal—that is, by one possessing the
most characteristic properties of each; bus 1t is
hoped that aluminiom may supply such a connec-
tion. Like the precious metals, it is brilliant, and
little alterable by chemical agents—scarcely at all,
under ordinary circumstances, Like the common
metals it is very abundant, constituting one-fourth,
by weight, of the most widely diffused bodies. It
is malleable, ductile, hard, and teaacious ; its com-
pounds are harmless—which is true of scarcely any
other metal but iron ; and, unlike both the precious
and commou metals, it has the advantage of being
extremely light. It is admirably suited to all
ordinary purposes, and is one of the best that can
be used for those which are artistic and ornamental.
M. Christofle, in 1858, exhibited before the Acad-
emy of Sciences a group in aluminum, which had
been cast and chiseled, and which afforded an ez-
cellent example of its capabilities, though it was
its first application to such a porpose.

When we attempt to get aluminum directly
from alumina, with potassiom, or sodium, we do
not succeed ; most likely from its being necessary
that the potash or soda, which would then be form-
ed, should unite with some of the undecomposed
oxide, which does not seem to oceur, though alum-
inates of the alkalies are very easily made. But
M. Chapelle, in 1854, procured it by ibtroducing
pulverised clay, sea-salt, and powdered charcoal
into a common crucible, and heating the mixture
with coke, though not to whitevess, in a reverbera.
tory furnace. When the crucible was cold, a
considerable quantity of minute globules of alam-
inium were found at the bottom. It must be
admitted that the simplicity of this method, if it
could be rendered ecomomical, would make it
deserving of preference ; and it is not improbable
that it may heveafter ke so improved as to super-
sede all others. To obtain aluminum through the
medium of a troublesome metal seems at best a
clumsy process. It is, however, the most success-
ful that has been yet devised ; and we are indebted
for it in its present improved state to the ingenuit,
and researches of Deville, whose method is a modi-
fication of Wohler’s, He received from the present
Emperor Napoleon the funds necessary for making
his experiments on a large scale, and in a satis-
factory manner, and he first published an account
of them in 1854,

It occurred to him that, on account of its smaller
equivalent, and the commercial value of its salts,
sodium would be better for the purpose of obtain-
ing alumivium than potassium, which had been
employed by Wihler., Other advantages, besides,
were found to follow from its adoption. The
manufacture of sodium is easier, and even safer,
than that of potassium ; and when the process

goes on well, those carbon compounds which ay,
s0 annoying with potassium,.do not make thej,
appearance, nor is its reduction accompanied b
the explosive substances—probably compounds of
hydrogen—which are so dangerous in the reduye.
tion of potassium. Moreover, the use of potassiuy
in obtaining aluminium is not very safe, it inflamey
80 easily, and often produces such violent exply.
sions; while sodium can be employed without fear,
since it may be raised in the atmosphere to 5
higher temperature than its point of fusion, I
deed, we have reason to believe that it is inflam.
mable only in a state of vapour, though still af o
temperature below its boiling-point; and if it i
kept very carefully from water, there will bé litils
likelihood of its takiug fire. .

To get pure alumintum by Deville’s method, we
require pure alumina, pure chloride of aluminjum
and metallic sodium; for any impurities present
in these will be concentrated in the aluminium,
and affect its properties very much, nor, if once
combined with it, can they ever be entirely re.
moved. We shall first, therefore, describa how
these are to be had.

To Obtain Pure Aluminae

Eight and a-half parts, by weight, of the sul-
phate of alnmina of commerce for every required
part, by weight, of pure alumina, are dissolved in
an equal weight of water, and precipitated by a
concentrated and boiling solution of acetate of
lead in slight excess, and the smallest possible
quantity of tartaric acid is added to the liguor,
which is separated by decantation, to preveut the

recipitation of alumina, The acetate of alumica
18 then suvpersaturated with ammonia, and the
ammoniacal solution, after being treated with
h{drosulphuret of ammonia in a closed vessel, is

aced in a stove having a temperature of from

22° to 124° F.  This determines the precipitation
of the sulphurets of iron and lead, which are
removed first by decantation, and then by filtering
—but without washing the filters. The clear and
slightly yellow liquor, which consists of acetate
and tartrate of of alumina combined with ammo-
nia, and some hydrosulphuret of ammonia, i3
rapidly evaporated and carbonised in an earthen
crucible. The residual mixzture of alumina an
carbon is made into & paste with oil, and strongly
calcined to expel the sulphur, due to o little
sulphuric acid which remains in the alumina, the
whole of it not having been separated by the ace:
tate of lead.

To Cbtain Pure Chloride of Aluminum.

Some of the mixture of alumina and carbod
just mentioned, is introduced into a porcelain tube
that has been fitted with another tube, and i3
heated to redoess in a current of dry chlorine.
Chloride of aluminum sublimes, and is remove
from the tubes in compact masses, which are coo*
posed of very beautiful crystals, that are either
colourless or slightly tinged with yellow. I
however, from the impurity of the materials, 1hi8
chloride is not found to be quite pure, it is heate
with nails or iorn turnings, in an earthen or cast
iron vessel, which, when the permanent gases havé
passed off, is closed ; after, which, the heat beibs
continued, o slight pressure results that causes tho
chloride of aluminum to melt and come in conta®
with the iron. This changes the volatile per
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chloride of that metal into the protoch]oride, whic}l

is comparatively fized, and the chloride-of alami-

pium, completely purified, crystallises in the

vessel itself in large transparent and colourless

prisms, and a distillation in hydrogen finishes the

process. .
To Obtain the Sodium.

Its preparation is founded on the reaction of an
alkaline carbonate on carbon; and carbonate of
goda, wood charcoal, and carbonate of lime are
required in the following proportions:

Carbobnate of soda ....... TP §  {
Wood Charcoal cececercniceres sevirneenns 175
Chalk ...vceee cereesassrasesssesasssosacnsess 108

The carbonate of soda should be obtained from
erystals dried and pulverised fine ; the carbon and
chalk should also be reduced to powder, and the
whole, as soon a8 possible after having been mix-
ed, should be made into a paste with very dry oil,
and then calcined at a red heat in an iron mercury
Doitle, that it may occupy a small space, and thus
a larger quantity of sodium be obtained by the
subsequent process. The calcined mass is sub-
jected to a high heat in an iron mercury bottle,
which is not so rapidly destroyed as might be
expected, and ought to last for three or four opera-
tions. It is kept comparatively cool by the result-
ing oxide of carbon, and by the sodium assuming
an aériform state, and the heat required is not
near so great as might be supposed. Au iron tube
leads from the bottle, which is inside the furnace,
to o receiver, which is outside, and has an aperture
for the escape of the gases. The carbonic oxide
formed from the chalk assists in carrying the vapor
of sodium rapidly into the receiver, and thus pre-
vents it from decomposing any of the gas by which

© it is necessarily surrounded,—an effect that would

eI T SR
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. be facilitated by its finely divided state as vapour.

The receiver, also, is thus kept hot enough to

_unite the metallic globules without a wasteful

after process. One-seventh of the weight of the
mizture which has been used, or one-fourth of the
weight of the carbouate of soda, should be obtained
in sodium. If the mixture employed has been
such as to melt, it will have prevented a free dis-
engageinent of the gases.

To Obtain the Aluminums.
. From 3,000 to 5,000 grains of chloride of alumi-
Dlum are placed in a tube of glass or porcelain,
shout one ard a-half inches of interior diameter,
and are insulated by two plugs of asbestus.
Hydrogen, purified and dried by being transmitted
through sulphuric acid and chloride of calcium, is
sent through the tube; and while it is passing,
the chloride of aluminum is gently heated by a
W coals, to drive away any hydrochlorie acid
which may have been formed by the action of the
At on the chloride, and also the chlorides of sul-
Phur and silicium which are invariably present in
mall quantities, Sodinm previously crushed be-
breen two pieces of dry filtering ‘paper, and placed
I a boat, is then introduced into one end of the
tube whilo it is still full of hydrogen, and is
Melted. The chloride is at the same time heated
80 28 to make it rise in vapour, that it may come
10 contact with the sodium, and be decomposed ;
“}':d when the sodium has disappeared, and the
¢hloride of sodium that has been formed is satura-

ted with chloride of aluminum, the process is
complete. An incandescence which: occurs is
easily regulated. The boat being takem from the
tube, the mized chlorides, in which the globules of
aluminium are suspended, are removed by dissolv-
ing in water, and the globules, covered up in a
porcelain crucible either with mixed chlorides of
aluminum and sodium or with common salt, are
fused together by a strong heat.

‘This process answers still better on the Targe
scale; but, instead of the porcelain tube and boat,
two cast irom cylinders connected by a smaller
tube of iron are employed. The anterior cylinder
contains the chloride of aluminium; the posterior,
sodium in a tray; and the iron tube, kept at a
temperature of from 400° to 500° F., scraps of iron
to separate any of that metal which may rise with
she vapour of chloride of aluminum, by changing
it from volatile per- to fized proto-chloride.

Ersted, who was the first to form chloride of
aluminum, is said to have obtained that metal by
heating the chloride with an amalgam of potassium
rich in the latter, and driving off the mercury from
the resulting amalgam of alumnium by heat.

Aluminium may also be procured from eryolite,
a mineral which exists abundantly in Greenland,
though it is found only in small quantites else-.
where.

ON FORCE.*

The existence of the International Exhibition
suggested to our Honorary Secretary the idea of
devoting the Friday evenings after Haster of the
present year to discourses on the various agencies.
on which the material strength of England is
based. e wished to make iron, coal, cotton, and
kindred matters, the subject of these discourses;
opening the series by a discourse on the Greak
Exhibition itself; and he wished me to finish the
series by 2 discourse on ‘ Force”” in general. For
gsome months I thought over the subject at inter-
vals, and had devised a plan of dealing with it;
but three weeks ago I was induced to swerve from
shis plan, for reasons which shall be made known
towards the conclusion of the discourse.

‘Woe all have ideas more or less distinct regarding
force; we know in a general way what muscular
force means, and each of us would less willingly
accept 2 blow from s pugilist than have his ears
boxed by o lady. But these general ideas are not
now sufficient for us; we must learn how to express
numerically the exact mechanical value of the two
blows ; this is the first point to be cleared up.

A sphere of lead weighing 1lb. was suspended
at a height of 16 feet above the theatre floor. It
was liberated and fell by gravity. The weight
required exactly a second to fall to the earth from
that elevation ; and the instant before it touched
the earth, it had a velocity of 32 feet a second.
That is to say, if at that instant the earth were
annihilated, and its attraction annulled, the weight
would proceed through space at the uniform velocity
of 32 feet a secund.

Suppose that instead of being pulled downward
by gravity, the weight is cast upward in opposition
to the force of gravity, with what velocity must it

lsgz.bectm-e by Prof. Tyndall at the Royal Institution, June Gt,
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gtart from the earth’s surface in order to reach a
height of 16 feet? With a velocity of 32 feet a
gecond. This velocity imparted to the weight by the
human arm, or by any other mechanical means,
would earry the weight up to the precise height
from which it has fallen,

Now the lifting of the weight may be regarded
as so much mechanical work. I might place a
ladder against a wall, and carry the weight up a
height of 16 feet; or I might draw it up to this
height by means of a string and pulley, or I might
suddenly jerk it up to a height of 16 feet. The
amount of work done in all these cases, as far as
the raising of the weight is concerned, would be
absolutely the same. The absolute amount of work
done depends solely upon two things: first of all,
on the quantity of matter that is lifted ; and
secondly, on the height to which it is lifted. If
you call the quantity or mass of matter 7, and the
height through which it is lifted %, then the product
of m into &, or mh, expresses the amount of work
done.

Supposing, now, that instead of imparting a
veloeity of 32 feet a second to the weight we im-
part twice this speed, or 64 feet a second. To what
height will the weight rise? You might be dis-
posed to answer, “To twice the height;” but this
would be quite incorrect, DBoth theory and experi-
ment inform us that the weight would rise to four
times the height: instead of twice 16, or 32 feet,
it would reach four times 16, or 64 feet. So also,
if we treble the starting velocity, the weight would
reach nine times the height; if we quadruple the
speed at starting, we attain sixteen times the height.
Thus, with a velocity of 128 feet a second at start-
ing, the weight would attain an elevation of 256
feet. Supposing we augment the velocity of start-
ing seven times, we should raise the weight to 49
times the height, or to an elevation of 784 feet.

Now the work done—or, as it is sometimes
called, the mechanical effect—as before explained,
is proportional to the height, and as a double
velocity gives four times the height, a treble
velocity nine times the height, and so on, it is
perfectly plain that the mechanical effect increases
as the square of the velocity. If the mass of the
body be represented by the letter 7, and its
velocity by v, then the mechanical effect would be
represented by m ¢®. In the case considered, I
have suppesed the weight to be cust upward, being
opposed in its upward flight by the resistance of
gravity ; but the same holds true if I send the
pro’]egtile into water, mud, earth, timber, or other
resisting material. If, for example, you double
the velocity, of a cannon-ball, you quadruple its
mechanicol effect. Hence the importance of aug-
menting the velocity of a projectile, and hence the
philosophy of Sir William Armstrong in using a
90lb. charge of powder in his recent striking
experiments, .

The mensure then of mechanical effect is the
mass of the body multiplied by the square of its
velocity.

. Nowin firing a ball against o target the pro-
Jectile, after collision, is often found hissing hot.
Mr, Fairbairn informs me that in the éxperiments
ab Shoeburyoess it is a commion thing to see a flash
of light, even in broad day, when the ball strikes
the target. And ifIexamine my lead weight after it

hasg fallen from a height I also find it heated. Noy
here experiment and reasoning lead us to the re.
markable law that the amount of heat generateq
like the mechanical effect, is proportional to th
product of the mass into the square of the velocity,
Double your mass, other things being equal, ang
you double your amount of heat; double you
velocity, other things remaining equal, and you
quadruple your amount of heat. Here then w,
have common mechanical motion destroyed and
heat produced. I take this violin bow and draw it
across this string. You hear the sound. That
sound is due to motion imparted to the air, and to
produce that motion a certain portion of the mus.
cular force of my arm must be expended. We
may here correctly say, that the mechanical force
of my arm is converted into music. And in g
similar way we say that the impeded motion
of our descending weight, or the arrested canuon
ball, is converted into heat. The mode of motion
changes, but it still continues motion ; the motion
of the mass is converted into a motion of the atoms
of the mass; and these small motions, communi.
cated to the nerves, produces the sensation which
we call heat. We, moreover, know the amount of
heat which a given amount of mechanical force
can develop. Qurlead ball, for example, in falling
to the earth, generated a quantity of heat sufficient
to raise the temperature of its own wass to three
fifths of a Fahrenheit degree. It reached the earth
with a velocity of 32 feet a second, and 40 times
this velocity would be a small one for a rifle bullet;
multiplyiog three-fifths by the square of forty, we
find that the amount of heat depeloped by collision
with the target would, if Who?ly concentrated in
the lead, raise its temperature 960 degrees. This
would be move than sufficient to fuse the lead. In
reality, however, the heat developed is divided
between the lead and the body against which iv
strikes ; nevertheless, it would he worth while to
pay attention to this point, and to ascertain whether
rifie bullets do not, under some circumstances,
show signs of fusion.

From the motion of sensible masses, by gravity
and other means, the speaker passed to the motion
of atoms towards each other by chemical affinity.
A vollodion balloon filled with a mixture of chlorine
and hydrogen was hung in the focus of a parabolic
mirror, and in the focus of a second mirror, 20 feet
distant, a strong electric light was suddenly geve
rated ; the instani the light fell upon the balloon,
the atoms within it fell together with explosion
and hydro-chloric acid was the result. The burning
of charcoal in oxygen was an old experiment, but
it bad now a significance beyond what it used t
have; we now regard the act of combination on
the part of the atoms of oxygen and coal exactl,y a8
we regard the clashing of 2 falling weight against
the earth. And the heat produced in both cases 18
referable to & common cause. This glowing div- .
mond, which burng in oxygen as a star of white
light, glows and burns in consequence of the falling
of the atoms of oxygen against it. And could Wé
mensure the velocity of the atoms when they clash,
and could we find their number and weight, m2%
tiplying the mass of each atom by the square 0
its velocity, and, adding all tegether, we should £¢
a number representing the exact amount of hed
developed by the union of the oxygen and carbod:
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Thus far we have regarded the heat developed
by the clashing of sensible masses and of atoms,
| Work is expended in giving motion to these atoms
it or masees, and heat is déveloped. But we reverse
1 tpig process daily, and by the expenditure of heat
i ogecute work. We can raise a weight by heat ;
and in this agent we possess an enormous store of
mechanical power. This poupd of coal, which I
hold in my haod, produces by its combination with
oxygen an amount of heat.wblch, 1.f mechanically
applied, would suffice to raise a weight of 100 lbs.
it 1o g height of 20 miles above the earth’s surface.
i gonversely, 100 1bs. falling from a height of 20
miles, and striking against the earth, would gene-
rate an amount of heat equal to that developed by
the combustion of a pound of coal. Wherever work
is done by heat, heat disappears. A gun which
fres & ball is less heated than one which fires
blank cartridge. The quaontity of heat comwmuni-
coted to the boiler of a working steam-engine is
greater than which could be obtained from the re-
condensation of the steam after it had done its
work ; and the amount of work performed is the
exact equivalent of the amount of heat lost. Mr,
7 Smyth informed us in kis interesting discourse that
| wedig «nnually 84 millions of tons of coal from our
1 pits. The amount of mechanical force represented
4 by this quantity of coal seems perfectly fabulous,
il The combustion of a single pound of coal, supposing
3 it to take place in a minute, would be equivalent
: to the work of 300 horses ; and if we suppose 108
¢! millions of horses working day and night with ua-
¢! impaired strength, for a year, their united energies
¢ would enable them to perform an amount of work
5 just equivalent to that which the annual produce
. of our conl-fields would be able to accomplish.
¢ Comparing the energy of the force with which
: oxygen aud carbon umite together, with ordinary
. gravity, the chemical affinity seems almost infinite.
: But let us give gravity fair play ; let us permit it
to act throughout its entire range. Place a body
st such & distance from the earth that the attraction
i of the earth is barely sensible, and let it fall to the
+ earth from this distance. It would reach the earth
+ with a fioal velocity of 36,747 feet in a second;
.t and on collision with the earth the body would
ii generate about twice the amount of heat generated
by the combustion of an equal weight of coal. We
have stated that by falling through a space of 16
i feet our lead bullet woald be heated three-fifths of
{ adegree ; but a body falliog from aa infinite dis-
i tance hag already used up 1,299,999 parts out of
: 1300.000 of the enrth’s pulling power, when it
¢ bas arrived within 16 feet of the surface; on this
i Bpace only rx}y5ths of the whole force is exerted.
; Let us now tura our thoughts for a moment from
3 the earth towards the sun. The researches of Sir
ohn Herschel and M. Pouillett have informed us
¢ of the annua) expeaditure of the sun as regards
7 eats and by an easy calculation we ascertain the
¢ Drecise amount of the expenditure which fally to
g "W}Jhm‘e of our planet. Ontof 2,300 million parts
i oflight and heat the earth receives one. The whole
| 164t emitted by the sun in a minute would be com-
. Petent to hoil 12,000 millions of cubic miles of jce-
4 ©ld water, IIow is this enormous loss made good ?
he“ct} is the sun’s heat derived, and by what
; Means is it maintained? No combustion, no che-
Bical affinity with which we are acquainted would
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be competent to produce the temperature of the
sun’s surface, Besides, were the sun a burning
body merely, its light and heat would assuredly
speedily come to an end. Supposing it to be a
solid globe of coal, its combustion would only cover
4,600 years of expenditure. In this short time it
would burn itself out. What agency then . can
produce the temperature and maintain the outlay?
We have already regarded the case of a body falling
from a great distance towards the earth, and found
that the heat generated by its collision would be
twice that produced by the combustion of an equal
weight of coal. How much greater nust be the
hent developed by a body falling towards the sun!
The maximum velocity with which a body can
strike the earth is about 7 miles in a second; the
maximum velocity with which it can strike the sun
is 390 miles in a second. And as the heat de-
veloped by the collision is proportional to the
square of the velocity destroyed, an asteroid falling
into the sun with the above velocity would generate
about 10,000 times the quantity of heat generated
hy the combustion of an asteroid of coal of the same
weight. Have we any reason to believe that such
bodies exist in space, and that they may be raining
down wupon the sun? The meteorites flashing
through the air are srall planetary bodies, drawn
by the earth’s attraction, and entering our atmo-
sphere with planetary velocity. By friction against
the air, they are raised to incandescence and caused
to emit light and heat. At certain seasons of the
year they shower down upon us in great numbers.
In Boston 240,000 of them were observed in nine
hours. There is no reason to suppose that the
planetary system is limited to ¢ vast masses of
enormous weight,” there is every reason to believe
that space is stocked with smaller masses, which
obey the same laws as the larger ones. That len-
ticular eavelope which surrounds the sun, and
which is knowan to astronomers as the Zodiaeal
light, is probably a crowd of meteors; and moving
as they do in a resisting medium they mast con-
tinually approacti the sun.. Falling into i, they
would be competent to produce the heat observed,
and this would counstitute a source from which the
annual loss of heat would be made good. The sun
according to this hypothesis, would be continually
growing larger; buthow much larger? Were our
moon to fall into the sun it would develope an
amount of heat sufficient to cover one or two years’
loss ; and where our earth to fall into the sun, a
century’s loss would be made good.  Still cur moon
and our earth, if distributed over the surface
of the sun, would utterly vanish from percep-
tion. Indeed, the quantity of matter competent
to produce the necessary effect would, during the
range of history, produce no appreciable augmen-
tation in the sun’s magpitude. The augmentation
of the sun’s attractive force would be more ap-
preciable, However this hypothesis may fare as
a representant of what is goiog on in nature, it
cortainly shows how a sun might be formed and
maintaived by the application of known thermo-
dynamie principles.

Oar earth moves in its orbit with a velocity of
68,040 miles an hour. Were this motion stopped,
an amount of heat would be developed sufficient to
raise the temperature of a globe of lead of the
same size as the earth 384,000 degrees of the cen-
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tigrade thermometer. It has been prophesied that
<t the elements shall melt with fervent heat.” The
earth’s own motion embraces the conditions of ful-
filment ; stop that motion, and the greater part, if
not the whole, of her mass would be reduced to
vapour. If the earth fell into the sun, the amount
of heat developed by the shock would be equal to
that developed by the combustion of 6,435 earths

of solid coal.
(To be concluded in owr next.)

Miscellaneous,

MITCHELL'S PATENT TYPE-COMPOSING AND
DiSTRIBUTING MACHINES.

In order thoroughly to demonstrate the practical
utility of these machines, they are employed in the
International Exhibition, Class 7, B, Machinery
Aunez, in the actual performance of work for the
press ; one machine is for composition, and another
for distribution.

The * compositor” is in shape a right angled
triangle, placed horizountally, with a key board at
one of the sides, furnished with thirty-nine keys,
Each key when pressed, strikes out a type from one
of an equal number of brass slides standing at an
incline upon the machine in 2 row nearly parallel
with the key board. The type thus liberated is con-
veyed upon a band, moving in a direction at right
angles with the key-board, to another band (form-
ing the hypothenuse of the triangle) which carries
it on to its destination. Arrived here, it is placed
on end and pushed forward, to make room for the
next type, by meaus of a notched or serrated wheel
called the *‘setting wheel”” The words are thus
put together with great rapidity, in a long line of
about thirty inches, which is afterwards divided
by the compusitor into lines of the required length,
The principle of the machine cousists in the combi-
pation of bands of lengths and velocities of revolu-
tion so varied as to enable the types, at different
distances from the wheel, to reach it in the order
in which the keys are struck.

The ‘““compositor” is capable ofsetting up types at
the rate of 6 letters per second, or 21,600 per hour;
but as the human fingers caunot attain to such ra-
pidity, and allowance must be made for the opera-
tions of *justifying” and “correcting, ” the work
of an average trained operator will probably not
exceed 24,000 or 25,000 ens per day, which ig
about equal to the work of two men setting up
type in the ordinury mode. As each machine can
employ two operators, the daily production is about
50,000 ens.

The * distributur ”’ is 2 small machine of circular
form. The lines of type to be distributed are pla-
ced successively in a long chanoel, in which they
are pressed forward towards a vibrating metal
“finger,” By this finger each type is separated
from the line, pushed aside, and dropped on to a
grooved brass wheel revolving horizontally, In
the grooves of this wheel pins are placed, oo which
the types are hung by means of nicks, the ends of
the types projecting below the under surface of the
wheel at distances varying nccording to the posi-
tion of the nicks. - As'each letter arrives over its
receptacle itis lifted of its pin and dropped

into its place, being pushed a little forward to maky
way for the next arrival. When the line is fillg
in this way it is removed by the boy to the gy,
positor.” "The “ distributor” is self-acting and .
quires only the atiention of & boy. It distribuiy
8,000 letters per hour.

Both machines have been successfully used wijy
type ranging in size from great primer to brevie,
They have been worked for several years in Amer.
ica, and have been recently introduced into the e.
tablishments of some of the most eminent printey
in England and Scotland. As compared with the
present mode of type-setting, the following advar.
tages are claimed for these machines:—1. 4,
economy of labour varying from 30 to 50 per cent,
according to the character of the work. 2. Greater
facility in acquiring the printer’s art, whilst j
renders his occapation comparatively light and
healthy. 8. Decrease in the wear of type, and ¢
small{ler quantity sufficient for a given amount of
work.

COAL AND BRITISH INDUSTRY.

An interesting lecture was lately delivered at the
Royal Institution, by Mr. Warington Smyth, ¢ On
Conl as one of the great Materials of British
Industry,” on which ocoasion the Duke of North-
umberland took the chair. After remarking on
the great importance of coal, socially and politically,
as the chief source of the manufacturing superior
ity of this country, Mr. Smith proceeded to conider
its formation, character, and geological relations,
He said that though doubts were at one time enter-
tained whether that hard, black, and heavy mineral
substance could have been formed from vegetable
matter, these doubts have been entirely removed
by the abundant fossil remains of trees and plants
found in the shales above and beneath the seams of
coal, and in some instances in the coal itself. The
“ coal measures,” or series of strata arsong which
coal oceurs, consists of successive layers of sand:
stones and shales, or indurated clay, intermlxgd
with occasional layers of coal, which vary 1o
thickness from less than the eighth part of an inch
to ten or twelve feet; few of those seams of coal
that are less than two feet thick being at present
worth the expense of working. In the shales above
and below the coals are generally pumerous
fosilived plants of great variety, and Mr. Smyth
said that on oue occassion, after having visited the
fine collection of sropical plants at Chatsworth, be
descended into a coal mine, on the roof of \yhlch he
witnessed o collection of tropical vegetation that
even surpassed what he had seen a few hours b
fore in the Duke of Devonshire’s conservatoried.
In the shales underneath thick beds of coal aré
found abundant remains of a plant called * Sigill
aria,” which are supposed to be the roots of large
trees known ag stigmata, many of which are ufr
right as they grew, and their trunks pass throus
the coal into the shale and sandstone above. Thet®
plants, and indeed all the fossil vegetation 38800,:]
ated with coal, belong to genera that now grow_lS
tropical climates, though none of the same specis’
are extant. The accumulation of vegetable matt(;.
at the present day in peat bogs, Mr. Smyth obseli .
ed, may be regarded as an illustration © “t»
manner in which masses of vegetation were colled
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od during the period of the coal formation, and
which it must be supposed were subsequently con-
verted into coal by the action of heat and superin-
cumbent pressure. The fact that large fossil trees,
apparent,ly springing from the roots below the
seams of coal, penetrate into the rocks above, in-
dicates the rapid deposition of the sand and clay
above the vegetable matter, for the strata must
have been deposxt.ed before the still distinctly
vegetable organisation was decomposed. Thestems
of trees which thus pass through the shales above
the coal are not unfrequently the cnuse of fatal
accidents in coal mines, for when the coal hus been
estracted, the upper parts of the fossil stems hav-
ing Jost their sapport, fall into thg passages of the
mine, and the men who are working below are se-
verely injured. Mr. Smy¢h stated, thatin one of
the coal mines he inspected the fossil stems of the
trees had fallen from the roof in many places, and
he saw several still there that might fall at any
moment. The relative extents of the coal districts
in England, Wales and Scotland were marked on
s larce map; but as Mr. Smyth observed, the
superficial area gives a very imperfect idea of the
quantity of coal beneath, for the depths of the
coal measures vary considerably, and the thickness
and value of the seams of coal they contain vary
much more. The depth of the Northumberland
. and Yorkshire coal measures is about 2,000 feet,
" and the total thickness of the coal in the various
seams is fifty feet. The coal measures of Stafford-
shire are 5,000 feet deep, nnd they contain a total
' thickoess of 100 feet of coal ; while in Westphalia
i and at Starbruk the coal strata extend to depths of
! 6,000 and 10,000 feet. In addition to the principal
| beds of coal which lie above the carboniferous
 limestone in the geological series of rocks, there are
" others of much less thickness and of minor impor-
tance, occasionally found below and among the
. earboniferous limestone, sometimes in the secon-
{ dary strata, and more abundently in the tertiary
formations. The latter kind of coal is often called
wood-coal, as it is of & brown colour, and not per-
feetly mineralised, and it containg very distinet in-
dications of its vegetable origin. Itis a remarkable
fact that the character of the vegetution of the
wood-coal found in Germany closely agrees with
the vegetation of North America, and not with
that of Europe, from which Mr. Smith inferred that
%no very distant geological period Burope and
America were united, for it is not probable that the
vegetable matter could have floated across the
Atlwntic and been deposited in Germany. It is
tom such facts as this that geology is enabled to
{ throw light on the geography of former worlds.—
ondon Mechanies' Magazine.

-

SAFE WORKING PRESSURE OF BOILERS, AND
HOOPING OF FLUES.
) From the tast Monthly Report of Mr. L, B. Fletcher, the Engineer of

the pgugwheslcr Association for the Prevention of Steam Boiler

Ungs,

FOT. some time since I have been desirous of
}-Oueh‘,“g upon the point of Safe Working Pressures
¢ boilers, since it not unfrequently happens that
?x:; ;lecessary to warn our members, on account of

3.

#)

Btar bo scale adopted by the Association as a geueral
ndard js as follows :—For shells of boilers 7 feet

in dinmeter, made of gth plate, the safe working
pressure is 501b. ; if of 7;th plate, 60ib. ; and other
dimensions in proportion. This allowance corres-
ponds with the general practice of the manufactur-
ing engineers of the district, is quite as high as the
standard in other parts of the country, and con-
siderably in excess of that permitted either in
TFrance, Holland, or Belgium, by their respective
governments. It must, however, be distinctly
understood that this standard should not be applied
arbitrarily in every case, without any allowauce
being made for the attendant circumstances. Itis
only spplicable in cases where the boiler is well
made, both as regards materials and workmanship,
and where the condition of the plates is good. It
would be highly dangerous to apply it to boilers
weakened by the wear and tear of years; while,
oun the other hand, a new and thoronghly well
made boiler might for a time be allowed to work at
a pressure slightly in excess of that given, But
this could only be safe where everything is in
first-rate condition.

Tt is a very common idea that the bursting pres-
sure of a boiler is six times as high as that given
above as its safe working pressure. This, however,
I am persuaded is a great mistake, and leads in
maany eases to undue confidence. I am confirmed
in this conclusion by the constant examination of
the rent plates in boilers that have exploded, where
I find that, even where explosion results from
thinning of the plates rupture ensues long before
they are reduced to one-sixth of their original
thickness, and in one case I knew a well made 2nd
nearly new boiler, in first-rate condition, to explode,
on account of only a comparatively slight increase
of pressure, which had accidentally becu allowed
through an error in the steam guage. In this case,
that at which the boiler actually burst did not ex-
ceed its ordinary working pressure by more than
50 per ceut., the one being about 901bs., the other
about 60lbs. I believe that an application of any-
thirg like six times the pressure given in the scale
ahove would burst most of the boilers in Lancashire,
and where it has been actually attempted by hy-
draulic pressure, the steam domes have been found
to tear off long before the strain referred to has
been attained. I caonot, therefore, think that
shells of cylindrical boilers can be worked without
risk at a higher pressure than that given in the
preceding scale, unless under very exceptional
circumstances.

With vegard to the furnace tubes which are ex-
posed to external pressure, I am glad to find that
the practice is becoming increasingly general of
strengthening them either with flanged seams
or hoops, the hoops being made either of angle
iron, ‘T iron, or other approved form; and since
it too frequently happens that flues are not made
in the first instance truly cylindrical, on which
their strength so much depends, and that other
sources of weakness creep into the manufacture
upawares, it is extremely desirable that no new
boilershould be constructed with lues unstrengthen-
ed in the way just described, however. slight the
working pressure may be.

These hoops are frequently added to boilers after
their first construction, and since some of our mem-
bers have suffered inconvenience from the imperfect
manner in which they have been fixed, I may state
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the method found by experience to be the best,
which is as follows :—The hoops, if made in two
halves, may be passed in through the manhole, and
can then ba secared to the furnace tubes when in
position. They should not, however, be brought
in direct eontact with the plates of the tube, but
should have ferrules of about an inch thick placed
between the two, so as to leave a clear space all
round through which the water can circulate.
Where this space has been omitted, the plates have
been found in some places to crack atthe rivet holes,
and in others to blister and buckle, in consequence
of which many plates have had to be cut out and
the hoops removed, from which the system of hoop-
ing has been in some cases unfairly condenined.
Where, however, the ferrules have been introduced
and the water space allowed, no injury bas been
found to arise to the plates even over the hottest
part of the fire. The rivets uniting the hoops to
the furnace tube should pass through these ferrules,
and be spaced about six inches apart, while the
two halves of the hoops should be conmected to-
gethier by batt strips rivetted to their ends at the
back. When haops are applied as an after-clap in
this way, angle iron is preferable to T iron, as the
flange, being navrower, is loss liable to cause over-
heating of the plate. It may be uecessary to vary
the size of the angle iron in some cuses, but,
generally speaking, one three inches in the flange
and half an inch in thickness will be found to
answerevery purpose. v is somesimes the practice
to put two angle irons back to back. This is
quite nonecessary, and a single one is all that is
required. A drawing, to show the arrangement
recommended, has been made for the assistance of
the members, and can be seen on application at the
offices of the Association.

Since writing the above, I have met with some
additional cases, where considerable expense has
been incarred by having to remove angle iron hoops
from furnace tubes, in consequence of the injudici-
ous made in which they have Leen fixed, and would
therefureimpressupon our members the importance
of attention to the above, if they wish to prevent
the recurrence of disappointment in their own case,

Boring and Winding Machinery.

The advantage of careful exploration by boring
previous to making a large oatlay in mining oper-
ations is generally admitted, but there has hither-
to been great diffiienlsy in obtaining a cheap and
economic¢ machine. Mr. Joho Paton, of Govan Bar
Ironworks, Glasgow, has, however, succeeded in
removing the canse of complaint ; he now manu-
factures a machine, by the use of which the expense
of boring is reduced to less than ove half of the usual
cost, The apparatus has been successfully employ-
ed to the depth of 150 fathoms, in the course of
which the tools have passed through strata of the
hardest nature. Even at this depth the rods and
boring-tool were lifted, and wrought with the ut-
most ease and without strain upon the small en-
gine employed. The services of two men and a
boy being all, or indeed more, than is required to
carry on the work with speed and efficiency. The
rate at which the boriag is effected, as well as the
extreme facility with which the rods are raised,
2nd the pump lowered to clear the bore, enables

the workmen to accomplish a very large amoyy
of work in a given time, a3 compared with the old
system. It is found in practice that one machiy,
will do the work of ten or twelve men. The e,
chanical arrangement ig extremely simple. Upy,
the foundation frame of the machine is arrangy
a small engins, which gives motion to the ahgf;
On the shaft, at the end nearest to the engine ig .
ted a pinion, which is preferred to be of the ang.
larly-grooved frictional clags ; this pinion impary
motion to the grooved wheel, which is keyed to the
transverse shaft., In fitting this shaft, its journa)
are arranged eccentrically in the bearings, which
are carried in the pillars of the framing, one of the
bearings is made to project suffiiciently to admit
of the eye of the hand lever being passed on to it
and attached thereto, With this arrangement,
when the hand lever is raised the shaft is lowered
sufficiently to throw the wheel out of gear with
the pinion on the shaft, which comes down on g
break-block beneath. It is by means of the whed
that the necessary vertical, intermittent, or junp.
ing motion is imparted to the boring-tool. In twe
of the arms of the wheel are formed radial slots, in
which are fitted the adjustable studs carrying the
anti-friction rollers. The studs project inwardly
from the face of the wheel, 8o that as the wheel ro.
tates the rollers alternately come in coutact with
and depress the end of the lever. This lever is fast
to a short horizontal shaft, the bearings of which
are carricd on the upper part of the framing, To
the shaft is keyed a second lever, to the free over-
hanging extremity of which is susperded a swivel,
and the brae-hgad or hand-wheel, for giving a rota-
tory motion to the boring-rods and the boring-teol
at the lower end of the series. The weight of the
of the rods oan the lever is counteracted to the re-
quired extent by an arrangement of a counterweight
used in conjaunction, if required, with a hydrostat
ic or pueumatic cylinder. On the foundation frame
are arranged the pedestal bearings of the transversé
shaft, which has fast to it a lever connected by 3
chain to the counterweight' In front of the framing
is fitted a spring buffer apparatus, which serves o
modify the force of the blows, more particularly
when a new boring-tool is brought into use, and i
is required tv make the blows comparatively light.
The foundation frame supports the lofty frame, {0
the cross-beam of which are hung two pulleys; over
one of these the chain for lifting the rods is passed,
and over the other the wire-rope for lowering and
raising the pump. The arrangement of the frame
is to facilitate the raising of the rods, to save timé
and avoid taking the rods apart, except in leogths
of 30ft ; and the frame is made of a height to ad-
mit of the rod being disconneoted in such lengths.
The shaft has runniog upon it the drum or barrel,
which is put into and out of gear with the wheel
by means of a coupling-clutch, actuated by *
haod lever. This drum is used for the wireropé
for raising and lowering the pump, to afford the
necessary convenience for cleaning the bore whed
required. The rotatory movement of the drum 18
checked and regulated by 2 friction strap which 18
tightened by the handle,” The boriag-rods are rét”
sed and lowered, and other winding operationt
performed, by menns of & chain wound upon 2 88¢°
ondary barrel, actuated from the firet motion shaft
This shaft has upon it & second frictional pinioh
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which gives motion to the wheel on the shaft; the
sournals of this shaft are arranged eccentrically in
their bearings, s before deseribed in referring to
ihe shaft. In this way, by means of a hand-Jever,
the wheel may be instantly put in or out of gear
with the pinion. The shaft bas fast to it the wind-
ine-barrel, on which the rope or chain for effecting
ihe winding operations is woand. With these ar-
rapgements either of the winding barrels may be
prought into operation as requu‘efi, or remaiu qui-
escent, whilst the wheel is operating the lever and
the boring-tool. When the hole has become so
choked with the frogments that it would impede
the action of the borer, the rods are raised with the
greatest facility, and separated in lengths of 27 to30
foet each ; the whole is then cleared with the pump
attached to a wire rope, and the rods are replaced,
the entire operation occupying but a very few mi-
nutes. Mr. Paton’s machinery is well worthy of the
attention of those requiring boring machinery. A
large drawing of this machine is hung in the Ma-
chinery Department of the International Exhibi-
tion, as suffiicient space could not be given for ex-
hibiting the machine itself.

A Large StcameHammer.

The following particulars relative to & 15-ton
steam hammer ( probable the largest in the world)
cannot fail to interest many of our readers. It has
heen constructed by Messrs. R. Morrison and Co.,
Ouseburn, Newcastle-on-Tyne, for their own use,
wnder Mr. R, Morrison’s first patent. It is single-
aeling and worked by haund, and issimilar to a 10-
ton bammer made by the same firm for the Elswick
Ordinance Works. The cylinder is 46 in. diameter
with a clear fall or stroke of 83ft. ; the hammer is
forged of the best scrap iron, in one solid piece
with the piston and dovetail end for receiving the
face, and is finished to 18 in.diameter—its total
length being 27 fo. 6 in. The cylinder with its
tovers and glaunds, weighs 32 tons; the hammer-
thar, 15 tons; the two frames, 34 tons; tho anvil-
tbloc,k bed-plate, and sockets for crane post and
- bottom foundation-plates, 120 tous : making in all
20 tons. The ecylinder is strongly flanged and
Tibbed, and is securely bolted between the frames
by forty-eight bolts, 22 in, diameter each, thus se-
turing the cylinder and frames together in one
9olid mass perfectly rigid; and the whole is held
down by eight foundation-bolts, each 4 inches
1%quare, passing through strong cast iron plates 14
& below the surface. The foundation for carrying
the whole is composed of concrete, timber, and
Stonework, and is 44 feet one way, 26 feet the other
ind 14 f5 deep. The frames are cast hollow,
mcﬂsun‘ng 4 feet one way, 3feet 6 inches the other
:“d 2} inches thick. One of these frames contains
¢ valve and gear for working the hammer, as
iWell 83 the steam and exhaust pipes ; so that there
‘:_ Dothing projecting on the outside to interfere

th the workmen or the cranes. The principal
?t“tures of this hammer are its simplicity, durabi-
il Y, and efficiency, The spacearound the hammer
s 8uch that the workmen go about their work with
“]° greatest facility ; the height from the surface of
® ground to the underside of the frames is 11 feet
e’ﬂehes, 80 that the largest piece of work that can
o 80t under the hammer can be turned round in
¥ way without being taken from under ‘the

hammer ; and the moving mass of the hammer it- -
self being of malleable iron, and in one solid piece
prevents the possibility of breaking. The length
of the cylinder over the top and bottom covers
which form the guides is 14 fect ; so that whatever
may be the size of the forging under the hammer
the bar is always guided for the length of 14 feet.
The hammer is arranged for the heaviest class of
forgings reqoired by engineers or ship builders,
such as large crank-axles, screw-frames, and ar-
mour plates; and it thus supplies a want which
has been considerably felt for this heavy class
of work. Some experimental armour-plates of
large size have already been forged by it, besides
other heavy jobs.

Cheap and Effective Pumpe.

In the western annexe, between the two great
pumps exhibited by Messrs. Gwynne and Co., and
Messrs. Baston and Amos respectively, is a small
yet not less effective machine, with which our rea-
ders are not altogether unacquainted; we atlude to
the chain-pump of Mr J. U. Bastier. The pump
exhibited has a tube of 43-inch bore, and is worked
by a 2-horse power engine ounly, yet raises with the
greatest fucility from 459 to 500 gallons of water
per minute, the pulley revolving at the rate of from
80 to 84 turns per minute. The entire space occu-
pied by the pump does not exceed 4ft. by 13 ft., and
this space would be sufficient for pumping from,
the deepest mine. Since the first introduction of
the chain-pump by Mr. Deprony, some 70 years
since, it has been acknowledged that the chain-
pump offers many ndvantages, but it is only recent-
ly that anything like perfection has been reached.
The washers employed by Mr. Deprony, as a pack-
ing for the discs, which, as is well known, are pro-
vided at short intervals along the entire length of
the endless chain, were of leather, which, hardening
in the water, caused a large amount of friction upon
the interior of the tubes, and these tubes, again,
being of the same diameter from the bottom to the
top of the column, a considerable proportion both
of water and of motive-power was wasted. Since
that time India-rubber has come into more exten-
sive use, and Mr. J. U. Bastier has been fortunate
enough to hit upon the idea of reviving Mr. Depro -
ny’s principle, with the addition of improvement,
which brings it as nearly as possible o perfection.
Tor the flat disc employed by Mr. Deprony he sub-
stitutes a small cylindrical piston of gutta-percha ;
for the leather washer he substitutes washers of
strong India-rabber; and lastly, instead of a tube
of uniform bore, he employs a tube more contracted
at one part than another, the effect being to make
each disc act as a piston whilst passing the narrow
part of the tube. The pump acts as a force-pump,
or as a suction-pumyp, according to the depth of the
water in which it is immersed. It acts as a force-
pump when the level of the water to be pumped
exceeds 40 in., for then as, by the well known laws
of hydrostatics, the water will rise in the interior
of the tuhe to the same level as on the exterior, the
disc entering the tube will force the water already
io the tube before it. But should the water in
which the pump tube is immersed be less than a
yard in depth, the suction principle comes into
play ; in this case the disc entering the tube after
moving upwards about 4 in. (for we should say
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‘that the bottom of the tube is trumpet-shaped, to
facilitate the flow of the water), reaches the con-
tracted portion of the tube, and draws the water
after it, ready to be forced onward by the following
disc. It will be seen that in this compressed space
the discs becoming packed by the slight compres-
sion of the India-rabber, play the part of a piston,
the suction and forcing going as long as motion is
given to the pulley over which the endless chain
passes, sach pulley being fixed on an axle, made to
rotate either by a driving band and steam-power,
or any other motor. Mr. Bastier’s pump has at-
tracted much attention since the opening of the
Exhibition, and we understand the inventor has al-
ready received orders for all quarters of the globe.
‘We have never seen an equal gunantity of water
vaised by a pump with a tube of equal diameter,
and, therefore, unhesitatingly direct it to the atten-
tion of all using pumping machinery. The power
of the pump may be increased to any extent, since
the greater the spoed of the pulley the greater is
the number of the discs which pass through the
tube, and the greater the quantity of water raised.
the power of the prmp, however, is not its only re-
commendation ; the space it occupies in the shaft
is extremely small, and as the descending part of
the chain counterbalances the rising portion, bal-
ance-bobs and all similar countrivances are unnec-
essary. A framework of wood or iron.supports the
axle ugon which the disc pulley is fized, the
strength, of course, depending upon the depth from
which the water is to be pumped, and the weight
of .the tubes, whilst the action of the pamp is re-
gulated by an adequate fly-wheel, In addition to
¢he improvements above referred te, the different
forms of disc, the substitution of India- rubber
washers fur leather, and the contracted tube, we
may mention that $he upper disc-pulley is provided
with indentations into which the discc fall; they
are thus kept always uninjured, whilst the motion
of the chain is smooth aad uninterrupted ; aud at
the lower end of the pump-tube a small weoden
pulley, placed slightly behind the tube, is provided,
which guides the chain and discs into the mouth
of the tube.

Impregnable Locks,

That such eminent locksmiths as Homss and Co.,
would be represented at the International Exhibi-
tion would, of course, be anticipated, and that they
would exhibit something extraordinary would like-
wise be expected. There will be no disappoint-
ment in either particalar. A little to the west of
Bessemer’s steel trophy, in the south-eastern tran-
sept, and just upon entering the hardware depart-
ment, Messrs. Hobbs and Co’s collection will be
found. The locks are of first-class workmanship,
and well illustrate the perfection to which the lock-
smiths art tan be brought. The variety exhibited
is great, and each form of locks has doubtless
its attractions, whetherit be & machine-made com-
mon lock {a eclass of fastenings which Messrs,
Hobbs and Co. manufacture to a greet nicety) a pro-
tector, or an indicator lock, but the changeable key
bank lock is 2 master piece; it isjustly described
to be unaproachable as a security of the reposito-
riesof treasure, and impregnable against every prac-
tienble method of picking, fraud, or violence. The
*“ bits” or steps on the ‘“web * of the key, thatact

————n
on the levers inside the lock, are separate, instegq
of being, as in other keys, cut on the rolid mety),
These moveable “ bits” are fastened by a smgl]
screw on the end of the shank,of the key, when i
has the appearance of any other lever lock ke,
There are, besides, spare “ bits”” to change whep
desirable, The lock has three sets of levers, apgd
is so constructed that, whatever arrangement the
“bits”” on the key may have when acting on the
lock, the latter immediately adapts itself to the
arrangement, and will lock and unlock with per-
fect facility; but it caunot be unlocked by any
of the *“ bits”” except that which locked it. The
great advantage of this arrangementisthat a banker
can defy even the maker of the lock to open it, aud
in the event of any suspicion that the key lias heen
fraudulently copied he can change it in a couple
of minutes, and have all the advantage of a new
lock ; and as a lock with eight ‘“bits ” would admit
of some 40,320 changes, it will be apparent that
the grentest possiblesecurity isensured. ' By simply
increasing the number of * bits”” the changes may
be inereased.ad libitum, though for all practical
purposes half-a-dozen * bits”” giving, 720 changes,
would probably be deemed ample. Ten *bits”
would give no less than 3,628,800 changes, yet so
simple i1n the arrangement of the lock that but
little extra expence would be incurred in manufac-
turing a lock to make the changes of which it would
be capable occupy o century. Messrs Hobbs and
Co’s locks have received prizes in almost every

1 instance in which they have competed, and an

inspection of them will give convincing proof that
they have deserved them.

Age of the Gold Fields of Nova Scotias

A paper was read last month by the Rev. Dr.
Honeyman, “ On the geology of the Gold Fields of
of Nova Scotin,”” before the Royal Geological Society.
"T'he strata passed through from Laidlaw’s and
Allan’s farms to Mount Uniacke, and thence on-
ward in the same direction were described, the pa-
per being prefaced by an interesting sketch of the
history of the discovery and working of gold in the
province. In the course of the discussion which
followed, Sir. W. Logan said that he believed the
the granites of Nova Scotia to be of Devonian age;
they had the same in Canada. In Canada it was
certainly of newer age than that which they gave
to the gold-bearing rocks; this foraration is trace-
able through Maine to New Brunswick, and theace
westward. They had found gold in Canada, aod
at the International Exhibition they had now two
noggets, weighing respectively 8 and 4 ozs. He
would be glad if Dr. Honeyman could tell them
whether chrome iron has been found in the gold-
bearing rocks of Nova Scotia, -because he had ob-
served that it was usually found in rocks of thab
character.—Sir. R. Murchison thought that gold
was seldom found i great or evenappreciable ql}a“;
tities except in the Lower Silurian rocks; he migh
say between the bottom of the Lower Silurian a0
the end of the palsmzoic. Dr Honeyman said that ho
had received the specimens of serpentine from Ur
Dawson, and they were said to have been got from
that region. - He did not know that there wi8 ‘1;‘5’
chrome irox ; the gold principally occurred in $h¢
chloritic slates.—The President said it was 9°nd
tonded that the gold-bearing drifts were derive
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from Lower Silurian strata ; but the question was
were they spread out over countries where the
Lower Silurian did not occur ?—Sir William Logan
thought the drifts were, no doubt, derived from the
Lower Silarian.—The president was bound to ad-
mit that there was much in the hypothesis that
old is found in the Lower Silurian formation, and
there might be something to be learnt in connec-
tion with them from the hypothesis propounded by
the author of * Ore in Mineral Veins.”
" The third paper by Mr. J. W. Salter, comprising
notes on some fossil crustacea from the lower coal
measures of Nova, Scotia, on Eurypterus, and on
some Tracks of Crustacea in the Lower Silurian
Rocks, was of an exceedin%ly interesting character
but as it was profusely illustrated a satisfactory
abstract is scarcely possible. An interesting dis-
cussion followed,. at the conclusion of which the
President observed that some of the speakers Lad
appearently somewhat misunderstood Darwin’s
hypothesis, which he considered supposed change
but not necessarily progression.—The meeting then
separated.
Factories and Factory Workers.

A return bas bedn made respecting the cotton,
woolen, worsted, flaz, hemp, jute, hosiery, and silk
factories in the United Kingdom, subject to the
factories Acts, It shows a number no less than 6,
378, with 36,450,028 spindles and 490,866 power
looms, and motive power equal to 375,294 steam
and 29,339 water. 775,534 persons are employed
in these factories, 308,273 males and 467,261 fe-
males ; 69,593 are children under 13, about half
hoys and half girls, Taking the cotton factories,
we find that in 1850 they were returned 1932 in
number, with 20,977,017 spindles, 248,627 power
looms, and 82,555 motive horse power ; but the
cotton factories now are 2887 in number with 30,
387,467spindles, 399,992 power looms, and 294,130
horse power. The people employed in the cot-
ton factories in 1850 were but 333,924; they
are now 451,569. The males under 13 have in-
creased in this interval from 9.482 to 22081 ;
and the females under 13 from 5,511 to 17,707 ;
of the workers above 13, the males have increased
from 132,019 to 160,475, and the females from
183,012, to 251,306, So that in the period since
1850, according to returns laid before Parliament
then and now, the motive horse power in the
cotton factories is described as having increased no
less than 256 per cent., which is very much faster
than the increase either in raw coiton imported
or cottoa goods exported ; the persons employed
Increased only 36 per cent.; bat the number of
those under 13,163 per cent.

Curious Railway Experiments

Another discovery threatens to change ourrailway
Plant perhaps our railway system. M. Girard,
under the patronageof the Emperor, has constructed
an experimental railway, on which the carriages
are impelled after the manner of a sledge. The
Taaners of the sledges rest on a species of hollow
clogs, between which and the rails water is intro-

aced. Thus the carriages slide on a thin layer of
water, and friction is almost annihilated.” The
Buccess of the experimental railway is stated to be
80 decided that the Emperor has appointed a
Commission to report on the system.—Athenceum.

The Colony of Victorine

The colony of Victoria excited great interest for
its gold in the Exhibition of 1851, being at that
time only a dependency of New South Wales, and
having a population of 77,000 inhabitants. It has
since become an independent colony, and has now a
population of 540,000, It appeared from the
Custom-house returns that the export of gold in
1851 amouated to 145,000 ounces—equal to £580,
000; whilstin 1860 it was 2,156,000 ounces—equal
to £8,626,000 ; and the aggregate of the export in
ten years was 24,000,000 ounces—equal to upwards
of £95,000,000. In addition to this, there was an
amount which did not appear in the returns, estim-
ated at 2,000,000,0unces more, 8o that the whole -
export was 26,000,000 ounces—equal to £103,941
000. There were now 46 thriving towns, In 1851
there were 39 places of public worship, against 874
at the present time ; 30 institutions for charitable
relief, and o flourishing university. There were
860 schools, with 52,000 scholars ; a public library
of more than 30,000 volumes, with 117,000 readers
in nine months. In the exhibition of 1851 there
were 37 trades represented in that department, and
now there were 236,  More than £5,000,000 had
been spent in roads and bridges, and £3,000,000
in public buildings. There were 100 miles of
Government railway open, and 182 more in course
of construction, involving an expenditure of £8,
000,000 ; 15,000 miles of electric telegraph, costing
£163,000. Thus it would be seen that, in ten
years, greater progress had been made in that co-
lony than would have beea the case, under ordinary
eircumstances, in a century in an old country.

On the Igniting Point of Coal Gas.

In consequence of the recent explosion in Hol-
land, Dr. Frankland has experimented on this sub-
ject, and the results arrived at are thus summed
up :—1. Coal gas cannot, even under the most
favourable circumstances, be inflamed at a temper-
atare below that necessary to render iron very per-
ceptibly red-hot by day-light in a well lighted room.
But this temperature is considerably below a red-
heat visible in the open air on a dull day. 2. This
high igniting point of coal gas, under all circum-
stances is due in a great measure to the presence
of olefiant gas and luminiferous hydrocarbons. 3.
The igniting point of explosive mixtures of the gas
of coal mines is far higher than that of similar
mixtures of conl gas; consequently, degrees of heat
which are perfectly safe in coal mines, may ignite
coal gas; hence also, the safety-lamp is much less
safe in coal gas than in fire-damp. 4. Explosive mix-
tures of coal gas and air may be inflamed by sparks
strack from metal or stone. Thus an explosion
may arise from the blow of the tool of & workman
agaiost iron or stone, from the tramp of a horse
upon pavement, &c., &§. Explosive mixtures of
coal gas may also be ignited by a body of a com-
paratively low temperature, through the medium
of o second body, whose igniting point is lower
than thatof coal gas. Thus sulphur, or substances
containing sulphur, may be inflamed far below
visible redness ; and the contact of iron below a
red heat with very inflammable substances, such as
cotton waste, may give rise to flame, which will

* then, of course iguite the gaseous mixture.
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Grense and India Rubbert.

If somemeans could be found to prevent the action
of grease on india rubber, the discovery woul.d‘be
hardly less valuable than that of the vuleanizing
process. When india rubberis dissolved in any vol-
atile liquid, such as spirits of turpentine or hen-
zole, the solvent may be expelled by heat, but when
it is dissolved in any of the animal or vegetable
oils there is no method known by which it may be
separated. India rubber is soluble in all the fatty
oils, and this property interferes with its use in
many places where it would be otherwise exceed-
ingly valuable ; for instance, fishermen would wear
india rubber overalls in preference to any other ma-
terial, were it not for the fact that they are soon
rained by the oil of the fish ; and india rubber
belts have been frequently brought into discredit
by the circumstance of a few being injured by their
careless exposure to the contact of grease.

We do not regard this field as very promising, for
it has been explored by many learned chemists, and
it scems to be the nature of india rubber, in all
combinations and under all circumstances, to yield
to the solvent power of fat ; still, in organic chem-
istry there is no known limit to the variety of com-
binations and of results.— Scientific American.

- The Sucz Canals
The gigantic works in covnection svith the Suez

Canal scheme are being pressed forward with a |

vigour worthy the undertaking. The Egyptian
Government have furuished a great number of
hands for the service of the company-—-In fact,
nearly 22,000, Itmust not be imagined, however,
that these comparative slaves will exert themselves
as would as many English or French labourers.
The iotention is to employ, indeed double that
number, if they can be gos from Egypt. At pre-
sent the work is almost exclusively concentrated
upon the catting to be made upon the sand heights
of Bl Djiser, and the engineers promise that what
they call the rigole de service, or elementary canal,
shall within the next two months carry the waters
of the Mediterranean into the basin of Lake
Tismah. This canal, or cutting, as we should
prefer calling it, will be about 15 feet wide, and
18 inches deep. Some twenty dredging machines
are to be employed in clearing out a channel, which,
completed last year, has realized the prophecy of
the Iate Robert Stephenson, and has now become
choked by sand. There is no doubt that the
company have undertaken a task which it will
require all the talent of their engineers and all the
muscular force of their 40,000 assistants to ac-
complish. :

The Eye Photographede

At the meeting of the American Photographical
Society last Feburary, Dr. Henry D. Noyes exhibi-
ted a negative showing the optic nerve and interior
of a rabbit’s eye. The impression was obtained by
a newly invented instrument devised by himself
and Mr. Grunow, a practical optician. Such g
photograph has never been obtained before in this
country, although it is said to have been dobe in
France. The interior of the eye, namely, the retina
and optic nerve, has been disclosed to observation
in the living person, by an instrument inveuted in
Germany, called the opthalmoscope. This has been

—_—

in use for ten years, but it is only now that the in.
terior of the eye has been photographed. Dj,
Noyes explained the working and principles of the
new opthalmoscope, by the aid of diagrams anq
the presentation of the instrument itself.  Throush
it diseases of the eye can be studied with greate
facility, and scientific records of them kept. The
instrument displayed, in its elegant and finigheq
workmanship, the highest mechanical skill. The
discourse of the doctor was listened to with cloge
attention, and the audience expressed their appro.
bation by applause.

Canadian Mica.

The value of Mica depends upon the size of the
sheets and their transparency; the clear, ruby-
tinged being the finest, and the cloudy grey the
least valuable. With regard to the mica from
British possessions, it appears that the sale of Ca-
nadian has heen much damaged through the care.
lessness of those shipping it. The first parcel, of
about } ton, which Messrs. Nash and Liénard recei-
ved was sold at 2s, 1d. per lh.; and the second, of
about § ton, realised 2s. Since this the quality
has not been kept up; the third parcel, of ahout 1
ton, required careful sorting after arriving in this
country, to render it marketable at all, and then
sold one-half at 2s. and the remainder at 73d., the
nett amount cleared and transmitted to Canade
being only 144{., or about ls. 1d. per lb. The
game firm has since undertaken to import mica
from Calcutta, and the quality is so much superior
to that from Canada that the latter is now saleable
only at a very low price. The Calcutta mica is
indeed, about equal to that from Siberia, and is
at present readily saleable at from 2s, 6d. to 4s. per
Ib. according to quality, and the quantity taken.
Owing to varying quality the price of mica varies
considerably : Canada mica will range from 3d. to
2s., and Caleutta from 6d. to 4s., per 1b.—Mining
Journal,

CogaWhecls Supecrsedede

A new system of transmitting power from o
horizontal to a vertical axis, without cog-wheels,
is exhibited hy Messrs. Fontainemoreau and Gil-
bre, of Finsbary, in the western annese. The
machine is the ‘invention of Mr. L. Thirion, of
Belgium, and consists of a helicoidal spring, having
two axes at its two extremitics. If these two axes
are placed in a relative position with regard to one
another, so as to make either a right acute or ob-
tuse angle, and if motion is given to one of them
by means of a cravk arm, water wheel, or steam-
engine, the motion will be transmitted to the other
axis without noise or shock, and only with the fric-
tion of the bearings. The power transmitted by
this meansis, therefore, limited only by the strength
of the bars composing the springs. The inventor
bas successfully applied this new power to a wind-
mill having no cog-wheels, and which is compose
of a hollow wooden or iron upright, on the top 0
which is placed a flexiblespiral spring with its two
axes, one of which passes through the standard and
the other rests on a support forming the vane O
the mill, ' By the aid of this invention motive
power may be secured continuously, and at a very
slight expense.
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Artificial Stone.

The Suffolk Chronicle contains a potice of the
manufacture of artificial stone in large masses,
upon a plan lately discovered by Mr. Frederick
Ronsome, of Ipswich. The eomposition of the
stone is not given, but it appears that the princi-

al binding material is the indestructible silicate
of lime. Blocks weighing a ton and a-half may,
it is stated, be completely solidified and hardened
in the brief space of two hours, whereas by Mr.
Ransome’s original process, only small blocks
could be made, after a long period for drying and
hardening_in the kiln. The Clronicle quotes a
report by Dr. E. Frankland, . R. 8., of St. Barth-
olomew’s Hospital, who says the ¢ patent concrete
will be found equal to the best of Portland, Whithy
Hure Hill, and Park Spring stones in its power of
resisting atmospheric degradation, and if the
newness of Ransom’s stone (the specimen experi-
mented upon nut having been made a furtnight) be
taken into cousideration, together with the well-
known fact that its binding material, silicate of
lime, becomes harder and more crystalline by age,
I am induced to believe that Mr. Ransome has io-
vented a material which, with the exception of the
primary rocks, is better eapable of giviog perman-
ency to external architectural decorations than any
stone hitherto used.”” We areinformed, moreover,
that such is the confidence entertained in the im-
perishable properties of this material, it has been
gelected by Mr. Fowler, the enginecr, for the facing
of the Stations ot the Metropolian Railway now in
progress. We may also state that its capabilities of
resisting strain and sustaining pressure have been
found to be nearly three times thatof Portland stone;
thus, it may be fairly assumed that these qualities,
combined with facility of production and the inex-
pensive nature of the materials used, must ensure
for it general adoption in the construction, as well
as in the embellishment, of buildings generally,
and in works of art. Mr. Ransome has imade en-
largements and introduced fresh machinery at his
works to carry on an extensive manufacture, but it
should be observed that the prucess i3 so simple
that the stone can be manufactured on the spot
where the demand arises.

Thallium,

Mr. Crookes, whose discovery eighteen months
agn of this new element by the spectroscope we have
already announced, has since prepared numerous
compounds of it, some samples of which are to be
scen in the Chemical department of the Interna-
tional Exhibition. We were shown some time
8ince a specimen in its pure metalic state, obtained
by Mr. Croukes, but as no detailed statement of its
characters, nor of the nature and actions of itssalts,

ave been as yet published, although a short
abstract has been displayed with the specimens
8ince the opening of the Exhibition, it may be
interesting to our readers to know what this new
element—-the only one discovered by an English
chemist since Sir Ilumphrey Davy’s detection of
the metallic bases of the alkalies—is like. Itisa

ense heavy, rather lustreless metal, very like lead,
to which metal it is also very similarin its physical
Properties, but is a triflc heavier, and tarnishes
Perhaps o little qnicker. Its colour, however, is
Bot identical, In chemical properties it is similar

to mercury, lead, and bismuth. Mr. Crookes is
continuing his researches, and we are glad to state
that the Royal Society has voted him a grant of 501,
towards_the exzpenses of these costlyfinvestiga-
tions,.— London Revicw. i

The Atlantic Telcgraphe

The paddle-wheel steam surveying vessel Porcu-
pine, 3, Master Commander Ioskyn, at Devonport,
appointed on the application of the directors of the
Atlantic Telegraph Company to take soundings in
the Atlantic, will be provided with a donkey-engine
on deck to assist the men. The machives which
will be used are those called the * Bull-dog” ma-
chines. They are constructed on the principle
best adapted for bringing up portions of the bottom,
Brooke’s apparatus will also be employed. The
Porcupine, it is expected, will, in the first place
proceed to that part of the Atlantic where there is
what is popularly called a cliff in the bed of the
Oceas, at which point it is supposed the former
cable was broken. At the head of this declivity,
about 200 miles from Ireland, there is a depth of
550 fathoms, and at the foot 1,750 fathoms, show-
ing a difference of 1,200 fathoms. Bat this decline
extends over a distance of eight miles, so that the
fall is only one in eight. Other portions will, no
doubt, be svunded. It is stated that in the event
of a second attempt to establish telegraphic com-
munication across the Atlantic, some place on the
coast of Ireland, further north than Valentia har-
bour, will be selected for the purpose of obtaining
a_more convenient bed for the reception of the
wire.

Effect of Small Elcvations on the Mcan Temper=
ature of the Aire

M. Becquerel shows that there exists a vast dif-
ference between the tomperature of the atmosphere .
close to the ground, and that measured at an alti-
tude of 60 to 70 feet above it. The soil, its nature,
colour, and the oljects which cover it, all influence
the temperature witkin the above limits. It had
long been observed that vegetation varies accord-
ing to height, and that certain plants which can-
not be cultivated in the valleys, will thrive very
well on the tops of the adjoining hills. Often, also
frost will injure the flower of the vine, and respect
that of the nlmond treo close by, which grows at a
higher altitude. The director of the Botanical
Gardens at Montpelier, has observed that laurel,
fiz, and olive trees die away in the lower parts of
his garden, but are spared a few metres higher up,
though in both cases protected by the same con-
trivances. M. Becquerel states that the mean tem-
perature of the air at the “ Jardin des Plants,”
during the year 1861, increased regularly from one
metre to 33 metres above the soil, and this circum-
stance has prompted him to endeavour to fix the
altitude of which the temperature represents the
real average at a given spot. Ile has remarked
the curious fact that at 6 a.m., all the year round,
the temperature is the same at any altitude not ex-
ceeding 21 metres; 6 o’clock a.m. is, therefore, o
critical period of the day, the temperature of which
must stand in a certain relation to that of the month
or year, and this relation he expresses by certain
co-efficients, which vary according to the different
seasons, and reach their maximum in summer, and
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their minimum in winter. These co-efficients and
the mean temperature at 6 a.m , will determine the
temperatyre of the airata given hour and altitude.

Jottings from the International Exhibition.

Had it not been for the watchfulness of the offi-
cials, the International Exhibition would have late-
ly stood a good chance of being burnt down on very
philosophical principles. In the Japanese Court,
Messrs. Baring Brothers exhibit two extraordinary
quarte spheres, four or five inches in diameter,
ground and polished with mathematical nicety.
These spheres stoud side by side on a mahogany
stand in the Japanese Court, attracting but little
attention from the publie, until one very sunny day
a visitor suddenly rushed to the office of the depart-
ment with the alarming intelligence that * the two
glass globes had caught fire1”” The officials, on
going to the spot found the stand in a blaze, the
sunhavingshone directly through the globes, which,
of course, acted as burning-glasses, setting the
woodwork on fire, There are now two holes in the
mahogany stand large enough to insert the top of
the finger. These holes are very interesting, as
they are each double, showing perfectly the double
refracting properties of the quartz. The spheres-
bhave been removed into the Chinese Court, that
parst of the building being quite in the shade.—
Chemical News,

A Black Varnish for Zince

M. Boettger describes a process for covering zine
with a chemical, adherent velvet-black varnish.
Dissolve 2 parts by weight of nitrate of copper, and
3 parts of crystallized chloride in 64 parts of distilled
water ; add 8 parts of hydrochloric acid of 1.10
density; into this liquid plunge the zine, previoasly
scoured with fine sand ; then wash the metal with
water and dry it rapidly.

This coating constitutes a kind of metallic alloy.
1t is M. Boottger’s opinion, that characters in relief
may be executed on a sheet of zinec by using this
composition, and by employing dilute nitrie acid
{1 to 10), as the black coating resists the acid which
attacks only the unpreserved metal.—Scien. Amer.

Ozones

In a letter to Professor Faraday, Schonbein
writes :—* After many fruitless attempts at isolat-
ing ozone from an ozonide, I have at last$ucceeded
in performing that exploit; and have also found
out simple tests for distinguishing with the greatest
eage ozone from its antipode, ‘antozone.” As to
the production of ozone by purely chemical means,
the whole secret consists in dissolving pure men-
ganate of potash in pure oil of vitriol, and intro-
cing into the green solution pure peroxide of
barium, when ozone, mixed with common oxygen,
will make its appearance, as you may easily per-
ceive by your nose and other tests. By means of
the ozone so prepared, I have rapidly oxidized sil-
ver at the temperature of 20°C., and by inhaling it
produced a capital ¢ catarrh.’” .

L
A New Telegraphic Instruments
A pew instrument, remarkable for rapid trans-
mission of messages through long currents, has
been exhibited at the Royal Society. It can
transmit messages wlth the utmost ease and fidelity
through 2,000 miles of continuous wire.

Best Grain at the World’s Fair,

At a late meeting of the Bath and West of Eng.
Ag. Bociety, Lord PortiaN, one of the jury on
Agricultural Products at the London International
Exhibition, stated that the best oats were from
Nova Scotia: the finest samples of wheat from
Australin, weighing 68 1bs. 7 oz per bushel ; The
best flour also came from Australia. He atteibuted
the excellence of Australian wheat to the climate of
that country. The grain from the Zollverein States
of Germany, with that also from Hungary, in the
Austrian department, was represented as remark-
ably good.

- Australian Gold Statisticss

A blue-book for 1861 published in Victoria
states that the number of European alluvial miners
in the colonies is 61,516; of Chinese, 24,536;
quartz miners, . 14,303 Europeans, and only 9
Chinese. The number of persons, miners and
and those dependant on them, residing in the gold
fields is 233,501 ; the valuo of machinery employed
in allovial and quartz mining, 1,411,012l The
prices of quartz crushing vary from 7s. to 1. 10s,
per ton, and prices of gold vary from 31, to 3L 19s.
per ounce. The quantity of gold received by
escort in 1861 was 1,832,887% ozs., and the total
quantity exported in same year was 1,967,420 ozs.

The Mount Cenis Tunnel.

Recent accounts of the gigantic tunnel through
Moat Cénis state that the works are progressing
favourably. It is asecertained that the tunnel will
exceed eight Eoglish miles in length, and will pass
under the ridge of the mountain at a depth of a full
Eoglish mile below the surface. Shafts being out
the question, the tunnel will be ventilated by com-
pressed air, driven into it by machinery worked by
water-power, which it is calculated, will drive
about 51,000 cubic feet of compressed air. into the
tunnel daily. According to the present rate of
working the tunnel will not be finished under six
years; but we believe it isintended to increase the
power of the boring machines, and to make them
work more expeditiously.

Poris Permanent Universal Exhibitions

The project of the Paris Permanent Universal
Lxhibition hosreceived the approbation of Napoleon
111, and the ministers of Finance. Applications
for space must be made on or before the 20th July
next, to Messrs. J. Studdy, Leigh, & Co., of Leaden-
hall street, who are the appointed agents for Great
Britain. The rental for goods or products of the
first class, which will comprise all products and
manufactures, whether open or in glass cases, Wil
be 50 francs or £2 per annum per square metre;
and for the second class, to which wall surface will
be devoted, will be 25 franes or £1 per annum per
square metre of wall space. Five square metres
are equal to six square yards Eoglish.

Belgion Iron Porinte
The Belgium * minium,” or iron paint, made at
Anderghen, is a pure iron oxide mixed with a:bout
1-4th its weight of silicious clay. It is said to
contain no acid, and is now exteusively used in
this and other countries for painting ships’ iron-
work, gasholders, &o.—IJronmonger.



