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“TORONTO, AUGUST, 1854.

On the Physical Structure of the Western District of
. Upper Canada.

By W. E. Looax, FLR.S., F.G.8., and Dircctor of the Geological
Survey of Canadu.

The Western District of Upper Canada has, at a short distance
on the north-west side ot it, the coal-field of Michigan, and at
a somewhat greater on the south-cast, what has heen culled the
coal-ficld of Appalachia. The former, as has been ascertained
by the investizations of the geologists of the United States,
oceupies the chicf part of the interior of the southern peninsula
of Michigan, and has a supetficies of about 12,000 square miles,
while the latter, extending in length from the north-castern
corner of Pennsylvunia to Tennessee, and in breadth from the
vicinity of Lake Lric to the souwrces of the Potomae, presents
the greatest known carboniferous aren on the face of the globe,
its surface being equal to about 60,000 square miles. The
rocks of the Michigan coalficld, where they appreach nearest
to Lake St. Clair, and those of the Appalachian, where they
do the same in regard to Lake 19vie, exhibit an attitude so near
to horizontality, thut, without nccurate admeasurements, it would
not be easy to detect their dip.  Those between the coal-fields
and the two Lukes equally do so, and those again between the
Lakes themselves are, as a whole, flatter still.  L'he Western
District, thus flanked on both sides by coal measures, and show-
ing no casily observed reason in the dip why they should not be
carried across it, might induce those who had made no caveful
examination of the matter to entertain 1 hope that some out-
lying patch of such measures might yet be found in that part
of Cunuda. ‘The ascertained structuve of the District, however,
shows that such a hope would be ill founded ; and I propose
to place before the Institute an explanation of what that strue-
ture is, illustrated by 2 map and section, that part of the
map representing a portion of the United States being copied
from the works of American geologists.

The rocks comprehended in the section in descending order
are—

1. Gueissoid, or Metamorphic series.

. Huronian, or Copper-bearing rocks, perhaps cquivalent to the
Cambrian of England.

. Potsdam Sandstone.

. Calciferous Sand-veck, Chazy, Birdseye, Black River,
aud Trenton Limestones.

. Utica Slates,

. Hudson River group.

. Medina Sandstone.

. Clinton and Niagara groups.

. Gypsiferous Rocks, or Onondaga Salt group. }Upper Silurian.

(&)

O

Lower
Siluriun,

QWW IS

10. Corniferous Limestone.*

* What is called the Corniferous limestone, under No. 10, isintended
to represent whatever there may be in Canada of those deposits which,
iu the New York series of rocks, compose the Helderberg series, with
the exclusion of tho Ounondaga Salt group; and, it may be here
remarked, that the line of division between the Upper Silurian and
Devonian rocks is given as merely approximative. The true position
of this linc seems as yct not quite certain, but it is supposed to he
some where about the middle of that portion of the Helderberg serics,
which lies above the Onondaga Salt group.

Vou. 111, No. 1, Avausr, 1854.

PIYSICAL STRUCTURE OF THE WESTERN DISTRICT OF UPPER CANADA. 1

11. Hamnilton group.

12, Chemung und Portage groups,
13. Mountain or Carboniferous Limestone, s

14, Coul measures. one }Curbomfcrous.

It is not my inteution to give any detailed deseription of
these 1ncks, but for their mineral and fossil contents, as well
as their respective thicknesses, vefer to the various official
reports presented to the govermuent on the progress of the
geological survey of the Provinee, and those of the geologists
of the United States; nor shall T allude to their geographical
distribution in detail farther than as oceasion may require, the
map being suflicient to explain it.

} Devonian.

Taking these rocks in their general groupings, it will be
perceived by the map that the Lower Silurian series, by n
change in the strike from west to north-west, sweeps round
from Lake Ountariv to Georginn Bay, and proceeds thence by
the north side of the Manitoulin Iskunds, and the north shore
of Lake ITuron, to the northern peninsula of Michigan, gradu-
ally curving to Green Bay, in Lake Michigan. The Upper
Silurian follows them. The Ningara Limestone at the base
aids in forming the neck of Jand separating and holding up
Lake krie from Lake Ontario, and continues in a ridge along
the Blue Mountains, and the promontory terminating at Cabot’s
Head and Cape Hurd, of which promontory the chain of the
Manitoulin Islands is only an interyupted prolongation. The
Gypsiferous rocks sueceed conformably, ranning from Grand
Island, by the Welland and Grand Rivers, to the River Sauguine,
while the superimposed Corniferous Limestone, from Lake Erie
on the one side and Lake Huron on the other, i3 projected for-
ward into the Western District as far as the Township of Zone.
The same formation, with a projected form in an opposite direc-
tion, comes up from Ohio by the upper end of Lake Erie, and
is carried north-easterly as far as the castward side of Chatham.
Between Zone and Chatham, the Hamilton group, composed
of black bituminous shales, constitutes a narrow band, which
runs north-westward towards Yakes Huron and St. Clair, and
sunth-castward to Lake Erie, gradually widening in both diree-
tions in the surface it occupies, and finally merging into two
rings, or irvegular circular belts, one of which is rudely con-
centric with the coal ineasures of Michigan, and the other with
those of the Appalachian ficld—of which last, however, the
map shows but a small portion. Within these two rings, thus
united by the band across the Western District, and between
them and the carboniferous centres, the Chemung and Portage
groups occupy their place, in two broad and entirely separate *
zones, one of them showing itself north-west of Lake St. Clair,
and the other south- east of Luke Erie.

To any one accustomed to consider the forms derived from
the intersection of surfices, who will carry in his mind that the
various formations which have been given are nothing more
than a sct of thick, close-fitting, conformable sheets, which are
intersected by the general surface of the country, it will be at
once apparent that the ascertained geographieal distribution of
the formations results from the fact that between the Michigan
and Appalachian coal-fields there is a flat auticlinal arch, the
axis of which runs, with a gentle curve, froin the upper extremity
of Lake Ontario by London, Zone, and Malden, to the Maumé
River, at the upper end of Lake Eric, and that between Chatham
and Zone there is in it a slight transverse depression. This
anticlinal arch is represented in the section, the line of which
Tuns in a north-west and south-east divection from the one
coal-field to the other, a little south-west of the Hamilton
shales in Chathamm. The section is given on a scale of one
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mile to an inch, both horizontally and vertically ; for it is only
by using the same seale for both measurements that a true idea
can b at once conceived of the very small slope in a sct of
strata that is required to produce important effects in geographi-
cal distribution.

Tt will be scen by the section that between the highest forma.
tion in the Western District (the Hamiltun group) and the
Carboniferous series, the rocks that are wanting (the Chemung
and Portage groups) have a thickness of about 2500 feet, and
without a very extensive area of these, there can be no reason-
able expectation of coal.

‘The position of the great Lakes of the St. Lawrence, and the
distribution of the rocks in connection with them, is one of the
grandest and most beautiful instances to be met with of the
dependence of the geographical features of a country upon
geological structure. Lake Ontario, Georgian Bay, with its
continuance behind the Manitoulin Islands, and Green Bay, in
Wisconsin, are excavations in the same formation of the Lower
Silurian series. Lake Erie, Lake St. Clair, Lake Huron, and
Lake Michigan are excavations in equivalent constituents of
the Upper Silurian, while there runs a ridge separating these
two sets of excavations from one another, which derives its
main characteristic from the Niagara Limestone. The Chemung
and Portage groups, which are composed chiefly of sundstones,
have been strong enough to resist the denuding forces which
have produced the excavations, and we find them forming
equivalent limits to the Upper Silurian or perhaps more cor-
rectly, Devonian Lakes. 1t is thus the distribution of these
various rocks, which is again dependent in a great measure
upon the anticlinal arch running between the two great coal-
ficlds, that gives to a very large part of Upper Canadu its present
geographical form.

Let us suppose that there was the smallest possible patch of
the Carboniferous series in the Western District.  What would
be the result? It would be surrounded, of course, by the Che-
mung and Portage groups. These would give around the car-
boniferous centre a broad ring of sandstone, which would reach
as fur as Malden to the south-westward, and Loundon to the
north-eastward, and the Western and London Districts, instead
of being underlaid chiefly by calearcous, would be so by silicious
rocks. The structure in connection with the eonl-patch being
sinclinal instead of anticlinal, the projected forms of the Cor-
niferous limestone would be turned in the opposite directions
to those they now have, and in Canada all the formations helow
would in succession be carried farther to the castward.  With
the distribution of the rocks, the forms of the Lakes, dependent
on this distribution, would be altered. 'T'he sandstones sur-
rounding the coal-patch would extend, with the exception of
the coal-patch, across from the Michigan to the Appalachian
coal-field; and if like causes are to be supposed produetive of
like effects, one-half of Lake Eric and a part of Lake :luron
would he obliterated, and the remaining portion modified in
form. In short, the supposition of an acre of the true Carboni-
ferous rocks existing in the Western District, requives as a
consequence the supposition of a very extensive change in
Upper Canadian geography.

If it be supposed that the coal-patch might be present through
the influcnce of a dislocation, one of the conditions of such a
dislocation must necessarily be that it must produce a down-
throw oun one side or the other of at least 2500 fect; and it
would still be required that on the downthrow side the wide
zone of sandstone, and all the circumstances consequent on it,
should follow the coal until interrupted by the fault. But if
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disturbanees had occurred in this part of America of sufficient
force to produce a dislocation of' this order, it is probable that
it would not be a solitary one.  f'he strata of the District would
have been tilted up to various high angles, and instead of ity
flat surfuce, dependent on the flatness of its rocks, the ecountry
would have presented a mountainous one.

Unless, therefore, workable coal seams ave to be found in
older rocks than those of the true earboniferous age, which no
ascertained fitets cither in the United States or in Canada, or
any other part of America, nuthovize us to expeet, it appears
tu he n necessary consequence of the structure of the Western
District that none will be met with there.  But though there
are no true coal measures in the District, there are rocks which
may readily be mistaken for such by observers, who unaware,
when actual workable coal seams are not betore the eye, how
extensive an examination it may be expedient to make, and
how many circumnstances connected with geological structure
it may be necessary to bring into harmony, before it is defi-
nitely pronounced whether a particular set of strata are likely
to be assocfated with coal seams, are dispused to come to a
hasty conclusion, founded upon wmere mineral resemblanees.
These roeks are the black bitwminous shales of the wmilton
group.  They ave no doubt nearly identical in mineral character
with similar shales frequently found interstratified with true
coal measures.  Like them, they in several places hold so much
bitmminous matter as to give a partially inflamable character to
the rock, and to yield petroleum or mineral oil.  Not only do
they resemble them in mineral character, but also in some
degree in respeet to a portion of their fossil contents. Coal
measures are strongly marked by their fussil plants, and in the
Hamilton shales ave found Calumites, a genus abundant in the
Curhouiferous rocks, though the species may j erhaps be different.
These Colemites in the Hamilton shales, having lost their inte-
rior by decay, are found compressed into flat stripes and con-
verted into crystalline conl, as they generally are under similar
conditions in true coal measures. The circumstances of the
case, therefore, might occasionally deceive even practical
observers, had they not other guides in the Crustacea and
Mollusea of the formation, and a tiaced out and aseertained
place for it in the order of superposition, in which by prior
extended examinations its constituent strata had become
known, It has been well ascertained by the geologists of the
United States, that the place of these shales in Northern New
York and Pennsylvania is about 2500 feet beneath the Cor-
bouniferous rocks; and before the institution of the State geolo-
gical surveys, the formation had been very extensively and
very expensively examined by boring, excavation, and surface
explorations in search of conl seams, but of course without
suceess; and it is with a view to aid in preventing a repetition
of’ such useless expenditure in Canada that the present paper
and its illustrations are submitted to the Canadian Institute.

On a method for preserving the sensitiveness of Collodion
Plates for a considerable time.

By Joux SpiLLER AND WiLLIAM CROOKES. ¥

The extreme seusitiveness of Collodion as compared with
aper and other photographic surfaces, renders this material
mvaluable in all cases where rapidity of action is desirable, but

*From the Philosopkical Mugazine.
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up to the present time its use has been greatly restricted by
the necessity for preparing the plate and completing the whole
of the manipulatory details within & comparatively short space
of time, thus rendering this beautiful process practically inap-
plicable in all cases where the convenienees of a photographic
laboratory arc not at hand.

For some time past we have been investigating the causes
which operate to prevent the excited plate retaining its elliciency
fur more than afew hows.  Itsecmed highly probable that the
permanent sensitiveness of the film was principally dependent on
the vetention of a moist surface; and it by any avtificial means
this end could be sceured, the original seusitivencss of ?hc
film would be, for at least a reasonable time, preserved unini-
paired.

The only attempts up to the present time to effect this object
are, we believe, that of M. Girod?”, who propuses to encluse the
sensitive collodion film between two plates of glass, with only so
much of the exciting silver solution as might be retained by
capillary attraction ; and thus by retarding the evaporation of
the water, to keep the surface moist, and cousequently sensitive
for a longer period ; and secondly that of M. Gaudin{, who
sugeests the use of perfectly airtight dark frames or buxes,
in which a number of the wet plates could be armnged in a
horizoutal position, and there kept until required. — Besides
these two methads, it is well known that the plate will remain
excited for a considerable time if kept immensed in a solution
of nitrate of silver; in fhet, a gliss bath in the camera has
been often used in cases where the length of exposure was
likely to be too prolonged to ndwmit of the plate being placed in
the ordinary slide.

Instead, however of having recowrse to a mechanical means
for preventing the evaporation from the surfice, we have endea-
voured to avail ourselves of a chemieal process, by the employ-
ment in the bath of substanees having a powerful affinity for
water; in the choice of these, however, we are necessarily limited
to such as are neutral in constitution, aud dv not form insoluble
compounds with silver. The nitrites and acetates, especially
the former, scemed moast convenient fur our purpose on aceount
of their general deliquescent nature, and for our first experi:
ments we selected the nitrates of lime, magnesia, and zine, as
most promising of success.  These agents were at first tried in
the above-entioned order; but frum a few preliminary trials
we were inclined to give the preference to the zine salt, and
having obtained such satistictory results with its use, are in-
duced to communicate them at once rather than withhold them
until our investigation of the other compounds shall have been
completed. At first we endeavoured to add the nitrate of zine
diveet to the exeiting bath, but the quantity requived to prevent
s0 large an amount of nitvate of silver from erystalizing out on
the plate rendered the solution too dense to work with.

The following pracess can be recommended as having proved
perfectly suceesstul in our hands; we do not doubt that with
more general use it may be considerably muditied and fmproved,
hut at present we have rather contented ourselves with esta-
blishing the broad principle with such details only as will saf-
fice to ensure good results, and to leave to a future period the
consideration of those minor poiuts which only a long cxperience
ean develope.

The plate coated with collodion (that which we employ con-
tains ‘iodide, bromide, and ehloride of ammonium, in about equal
proportions,) is made sensitive by immersion in the ordinary
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solution of nitrate of silver (30 grains to the ounce), and after
remaining there for the uswal time is transferred to o second
solution of the tollowing composition :—

Nitrate of vine (fused)

Nitrate of silver. . . . . 35 gmins,

Water . . . . . . . . 6ounces
The plate must be left in this bath until the zine solution has
thoroughly penetrated the film (we have found five minutes
amply sutlicient for this purpose, slthough a much longer time
is of no consequence) ; it should then bhe taken out, allowed to
drain upright on blotting-paper mtil all the surface moisture
has been absurbed (about half an hour), and then put by until
required.  The nitrate of zine, which is still retained on the
plate is sufficient to keep it moist for any length of time, and
we see no theoretical or practical veason why its sensitiveness
should not be retained as long; experiments on this point are
in progress; at present, however, we have only subjected them
to the trinl of about a week ; althouwh at the end of that period
they were hardly deteriorated in any appreciable degree. 1t is
uot necessary that the exposure in the enuera should be fmme-
diately followed by the development, as this latter process ean
be deferred to any convenient opportunity provided it be within
the week.  Previous to development, the plate should he al-
Dwed to remain for a few seconds in the original 80 grin
silver-bath, then removed and developed with either pyrogallic
acid or a protosalt of iron, and afterwards fixed, &e. inthe usual
manner.

The advantages of this process can scaveely be overrated.—
Besides the facility it affords of warking in the open air with-
out any cumbrous apparatus, photography may now be applied
in eases where it would have been hitherto impracticable, owing
to the fecbleness of the light e. . badly illuminated interiors,
natural caverns, &c.; if necessary, the exposure could be pro-
tracted for a week, or possibly much longer, and the deficiency
of daylizht compensated for by the employment of the electric
or uther artificial light. It will also be found useful where the
plate must be kept ready excited, but the exact moment of ex-
posure may depend upon possible contingencies rather than on
the will of' the operator, or in cases where it would be imprac-
ticable to prepare the plate just before exposure; for these
1easons it might prove a valuable adjunct on the eve of a naval
or military engagement, for accurately recording the positions
of the forces.

A small proportion of nitrate of zine added to the ordinary
nitrate of silver bath in no way interferes with its action, and
might obviate the inconvenience sometimes felt during hot
weather in photographic rooms, of the film hecoming partially
dry before exposure.  1f added in  still sm * . = proportion to
the silver solution used for exeiting the ordimary Talbotype
paper {without the employment of gllic acid), it is very pro-
bable that its sensitiveness may be preserved during a much
longer period thau is generally possible.  As far as our experi-
ments have gone, they temd to confirm this supposition ; but at
present we can hardly speak more confidently on this point, as
it is still under investigation,

2 ounces.

There are, no doubt, many other substances which might
equally well answer the purpose of nitrate of zine; besides
those already mentioned, the nitrates of eadiniuin, manganese,
and perhaps also those of copper, nickel, and cobalt might be
found serviceable.  Glyeerine at first seemed to promise very
good results, but the principal difficulty was the necessary im-
purity of the commercial produet, in consequence of its heing
obtained from the exhausted leys of the soap hoilers.
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Observations on a Telegraph Line between Europe and
America.

By L. Tvaxwrw, MD.x

The magnificent idea of counceting Great Britain and the
United States by telegraph, which has long been a favourite
one with me, has been again revived in this country, and re-
ceived much strength aud encouragement from the investiz-
tions of the depths and condition of the battom of' the vcean,
alongr the route of the merchantmen between Burope and the
United States.  According to a recent letter of Lieut. Manry's
to the Seeretary of the Navy, dated Februagy 22, 1854, Lieat.
Berryman availed himselt of this opportunity to carry a line of

led his pportunity ¥
deep sex soundings from the shores of Newfoundland to those
of the Irish coast.

The result is highly intevesting, as it heavs divectly. in =o faras the
bottem of the sei is concerned, upon the question of a subniarine tele-
graph acrass the Atlantie, nud 1 therefore beg leave to make it the sub-
Ject of & speciai report.

This line of decp-sea soundings seems to he decisive of the yuestion
as to the practicability of a submarine telegraph hetween the two con-
tinents, in so tar a5 the bottom of the sea is concernel,

From Newfoundland to Ircland, the distance between the nearest
point is abont 1600 miles;+ and the bottom of the sea hetween the two
placesis a platean, which seems to have heen placed there especially
Tor the purpese of holding the wires of a submavine telegraph, and of
keeping them out of hanw's way, It ix neither ton deep nor too shal-
Jow: yet it is ~o deep that the swirer, but ouce kuid, will vemain for
ever beyond the reach of vessely' anchors, jeehergs, and diifts of any
kind: and so shallow, that the wires may be readily lodiged upon the
bottom.

The depth of this plateau is quite regnlar, gradually increasing from
the shores of Newfoundland to the depth of from 1500 to 2000 fathos,
as you approach the other side,

The distance between Ireland and Cape §t. Charles, or Cape St
Lewis, in Laliragor, is somewhat less than the distanee from any puint
of Ireland to the nearest poing of Newfoundland.

But whether it would he better tolead the wires from Newfonudland
or Labrador, is not now the question : nor do 1 pretend to consider the
aquestion as to the possihility of finding a time calm enough. the ~ea
smaooth cnough, o wire long eough, aship bigenougl, to Iay n coil of
wire 1000 miles in leugth; though I have no fear but that the cuter-
prise and fugenuity of the age, whenever called on with these problems,
will be ready with satisfuctory and practical solutions of them.

T simply address myself at this time to the question in so far as the
l:nimm of the sea is concerned, and s tar as that, the greatest prac-
tieal difficultics will, 1 apprehiend. he found after reaching soundings
at cither end of the line, and not iu the deep sea. .

I submit herewith, a churt showing the depth of the Atlantic. accord-
ing to the deep-sea soundings, made from time to time, o hoand of
veasels of the navy, by authority of the Department, and aecording to
iustructions issned hy the Chicf of the Burean of Ordnance and Hydro-
graphy.  This chart is plate XIV. of the sixth edition of Maury's Sail-
ing Dircctions.

v an examination of it, it will be perceived that we have neguired,
by these simple meany, w pretty good ides as to the depression below
the sea-level of that portion of the ~olid crust of our planet which under-
lies the Atlantic Ocean. and constitutes the basin that holds its waters,

A wire laid across from cither of the abave-named places on this
side. will pase to the north of the Grand Banks, and rest an that hean-
tiful platean to which T have altuded. and where the waters of the sen
appear to he as quict and as completely at vest us it is at the hottom of
a mill-pod. .

It is proper that the reasons shauld be stated for the inference that
there ure no pereeptible currents, and no sbiding agents at work at
th s hotton: of the sea upon this telegmphic platean.

@ Sec Journal of the Franklin In-titute,
F Fram Cape Freels, Newfoundlznd, to Ervic Henl, Treland, thedis-
tance is 1611 miles: fron Cape Charles, ur Cape St Lewis, Labrador,
. toditto, the distance ic 1601 miles,
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Uderive this infevence from a study of physical fuet, which I little
deemed, when 1 sought it had any such benvings,

Tt ix unnecessary to speak on this oceasion of the germs which phy-
<deal facts, even apparently the most trifling, arve often found to contain.

Lieut. Bereyman brought up with Brook's deep-sea zounding appat-
ritus specimens of the bottom trom this platean,

1 sent them to Professor Baily, of West Point, for examination under
his wievoscope.  This ho kindly gave, amd that eminent mievoscopist
wis quite as much surprised to find, as I was to learn, that all these
specimens of deep-sea soundings ave fitled with micro~copic shells; to
use hix own words, ** not a particle of suand or gravel exists in them”

These little shells, therefore, suggest the fact that there are no cur-
rents at the bottom of the sea whence they came—that Brook’s lead
found then where they were deposited in their burial place after they
liad lived and died on the surtace, and by geadually sinhing weve dodyged
on the hottom.

Hzd there been currents at the bottom, these would have swept and
abraded and mingled with these microscopic reming, the delnis of the
bottom of the sen. such as onze, sand, gravel, and other matter ; but
not 2 particle of aamd or gravel was found among them.  Hence the
inference that these depths of the sea are not disturbed either by waves
or currents.

Conscquently, a telegraphic wire once laid there, there it wonld re-
mein as completely beyond the reaeh of accident, ax it would he if
buried in air-tight cases.  Thercfore, so tar as the bottom of the deep
seit between Newfoundland or the North Cape, at the month of the St.
Lawrence, aud Treland i, concerned, the practicability of « submarine
telegraph aeross the Atlantic is proved.

The present state of Enrope invests the subject of a line of telegraph
wires across the Athmtie with 2 high degree of interest to the govern-
ment and people of the United States. A general European war scems
now almost inevitable; the attitnde which this government will asstane
with regand ta all the bellizerent powers that may be involved in that
war, is that of strict impartial nentrality.

The betts » to enable this govermuent to maintain this position, and
the people ot the United States to avail themselves of all the advantages
of such 2t position, aline of daily telegraph communication with Europe
would be of incaleuluable serviee.

In this view of the subjeet, and for the purpose of hastening the
completion of such a line, I take the liberty of suggesting for your con-
sideration the propricty of an offer. from the proper source, of 21 prizo
to the company through whose telegraphic wire the fivst message shall
be passed across the Atlantie.

From the above interesting and instructive letter, the follow-
ing points are to be decided by the telegraphic engineer :—

Ist. ¢ To find a thme calm enough, and 21 sea smooth enough
to lay down a telegraphic cable.””  In my own mind, this first
difliculty can be overcome as easily as the observations of Licut.
Berryman were made, if times of ¢alm are found for such care.
ful observations as he has made, by meaus of 1 twine string so
as to et down a ¢cannon ball of sixty-four pounds, and then
raise a tube filled with the shells and carth of the depths of the
ocean, we are alimost certain o time ealm enongh and a smooth
gea can he found to streteh a wire eable from land to land.

The sccond difficulty is, “a wire long encugh.”  On this
point we have aceumte data to follow. The cuble from Caluis
tr Dover is 24 miles long, and consists of four copper wires,
through which the clectric currents pass, insulated by coverings
of gutta percha.  These are formed into a strand, and bound
vound with spun yarn, forming a core or centre, around which
are laid ten iron glvanized wires of 5-16ths of an iuch in dia-
meter, cach welded into one length of 242 miles, and weighing
abont 15 tons per mile.  The rope weighs altapether about 180
tons. Tt formed a coil of 30 feet diameter outside, 15 feet in-
side, and 5 feet high, sud was wmade in the short space of 20
days, by a machine invented by Mr. George Fenwick, an en-
gincer of the Lealiom Harbhour Iron Warks in Durham.
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The transathantic cable, it the machinery is multiplied, and
sixteen machines are employed, could, we have little doubt,
complete the eable in six or seven months,

The third diffienlty is, “a ship big enough.”  This can be
no difliculty, for it one would not do, surely twenty would.
What is the objection to seuding it by teips or in picees?
Could it nut be attached, as it was kid down, to a buoy? A
vessel of 1000 tons conld surely earry J00 tons of cuil, for our
cable would not exceed 12,000 tons.

Another important matter to be determined is, to what ox-
tent a glvanic current can be sent on an insulated wire.  This
has also been determined, for in favourable states of the atmos-
phere, lines in this comntry have been so insulated as to work
in one cirenit from 800 to 1000 wiles.

In my work on the Telegraply, p. 152, T there state that the
greatest distance that any of the lines had worked in_one cir-
cuit, was from Buston to Montreal, rée New York, Buffalo, and
Poronte, a distance of about 1500 wiles.  This was done when
the earth was frozen, and the lines iusulated by frost.

The entire length of the telegruph line from New York to
New Osleans, #ia Charleston, Savanuah, and Mobile, is 1866
miles, and even this distance has been worked as one cirenit by
the uid of an instrument termed a connector, the effect of which
is to canse oue cirenit to work the other through the entire
series, thus producing a result similar to working through the
entire line in one circuit.

As late as December 3, 1833, despatches were written direct
through from New Orleans to Philadelphia and New York, on
the National elegraph line, the weather being cold and the
carth frozen.  In doing so, the only connector or repeater used
was an insulated screw on the back of the register, invented by
a distinguished telegraphic engineer, W. C. McRen, of this city,
which is now the stutplest wmode emploved ; but this distanee
would require at least 30 tirove’s cups, of a pint each, for every
100 miles, making about 480 cups, or 240 cach side. I think
this muuber of the battery oft Mr. C.'1% Chester would he
amply suflicient. It a copper and zine battery were employed,
the munber would have to be increased to about 30 to 40 cups
every 100 miles, buteven with this hige battery, the expenses
would be less than with the Grove's battery.  In preparing the
batteries, it is even possible to determine mathematically be-
forchand the amount of resistance and the foree necessary to
overcome it and thus to preportion the number and size of
the plates to the distance to vhich the wires extend.  Large
wires are better conductors than small enes. Copperis amuch
better conductor than iron; and as 2 thinner wive auswers the
purpose of conduction, it may be much more easily insulated.

The several conditions wazy all be caleulated from the bean-
tiful formula of Qlin. ]

Tn some recent experiments of Professor Faraday, that dis-
tinguished philosoplier, by some of the results he obtained, has
thrown much light upou the action of voltaic clectricity in the
submerged wire of the clectrie telegmph,

Ile first determines by actual experiment, © 1t when copper
wire is perfectly covered with gutta perchi, so high is the insu-
lation that in 100 miles of such wire, when fully charged by au
intensity battery of 350 pairs of plates and subr.erged in water,
the deflexion of 2 delieaty mlvanometer was not wore than o
degrees.  The great perfection in the covering of the wire may
bLe judged of by this fact slone.  The To0 miles of wire was 1.
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16th of aun inel in dimineter ; the covered wire was 4-16ths;
the gutta percha on the metad was U1 of an ineh in thick-
ness. There could not be o better proof” than this, that wuta
perchia is one of the best insulating agents we have, which fiet
L have betore stated in my work on the Felegraph.  He expe-
perimented with the subtermmeous wives which exist hetween
London and Manchester, and when they were all connected to-
gether o a3 to make one series, they made almost the distance
ax determived by Lieutenants Bevevmian and Manry between
the Irish coast and Newfoundland, being 1500 miles, and hav-
ing introduced glvanometers at intervals of about 400 miles,
he found that when the whole 1300 miles were included, it re-
quived tero seconds for the electrie stream to veach the lust
instrament, which was placed at the end. T this instance the
insulation was not as perfeet. sl the resalt shows that it will
require a little over two seconds to eross the Atlantic by tele-
graph, which i about the rate of T30 wiles in @ second, which
result is tr helow these obtained by the London and Brussels
telegraph, which is stated at only 2700 miles in w second, even
with w eopper wire, while it will be vemembered that Wheat-
stone, in 1834, with copper wire, made the velocity of the
clectric current 288,000 miles per secund—a considerable dif-
ferenee.

The whole of this difference, according to Professor Farnday,
depends upon the lateral induction of the wire crying the
current. ¢ The production of a polarized state of the particles
of neighbonring matters by a excited hody, constitutes fnduc-
tion, and this avises from its action upon the particles in inune-
diate contact with it, which agmin act upon those contiguouns to
them, and thus the forees are tmnsferred to a distruce.  1{ the
induction remain undiminished, then perfect insulation is the
consequence; and the higher the polarvized condition which
the particles can acquire or maintain, the higher is the inten-
sity which may be given to the acting forces.  In a word, in-
sulators may be said to be hodies whuse particles can retain the
the polarized state 5 whilst conductors ave those whose particles
cannot be permanently polarized.”  And in regard to long civ-
enits, such as these deseribed, their conducting power cannot
be understood, whilst no reference = made to their lateml static
induction or to the conditions of’ intensity and quantity which
then cowes into play.

The condueting power of the air and water wires are alike
far « constant current. This, aceording to Famday, ix in per-
fect accordance with the prineiples and with the definite cha-
racter of the cleetrie force. whether in the Matie, or cwrrent, or
temmsition state. When a voltaic current of 2 certain intensity
is sent into @ long water wive, eonneeted at the further extre-
mity with the earth, part of the furce i< in the fint instance oc-
cupicd in mising a lateral induction round the wire, ultimately
equal in intensity at the near cnd to the intersity of the battery
stream, and decreasing gradually to the eath end.

In the report of Professor Favuday, which is given in the
London Philvsophical Magazine for March, he there, in con-
cluston, refews to the terms dwfeasity and quantity.  These
terms, he remerks, or equivilents for them, cannaot he dispensed
with by those who study both the static and dywanic relations
of clectricity.  Fvery current where there is resistunce. has the
static element, and induetion involved in it, whilst every case
of insulation has wore or less of the dywuuie clement and can-
duction; and we have scen that the same voltaie source, the
same cwrrent in the same length of the same wire gives o dif-
ferent result, as the intensity is made to vary with variations of'
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the induction avound the wire.  The idea of intensity, or the
power of” overcoming resistance, is as necessary to that of elec-
tricity, citherstatic or eurrent, as the idea of’ pressure is to steam
i 2 bailer, or to air passing through apertures or tubes ; and
we must have language competent to express these conditions
and these ideas,

In conclusion, T trust that a cable may be laid across the

bristy deep, and L ans happy to find the umatter taken hold of

by intelligent and scientitic telegraphic engineers, and its com-
pletion will be one of the wonders of the age. I lave been re-
cently informed that a company has bheea organized, styled the
New York, Newfoundlid, and London Telegraph Cuompany,
whase object is the establishiment. of' 1 sulmarine teleguph, to
conneet Newfoundland with Teeland.  Poter Couvper, ¥y, a
telegraph wive merchant of New York, is the President, and
Protessor S. F. B, Morse is the Vice-Prestdent, with a number
of Directors. . One of the most active is Tal. P. Shaffuer, Esq.,
a gentleman who has iad considerable experience in submarine
telegraph lines during the past five years, and who employed
the following language in regard to the enterprise in the first
mumber of 2 Jowrnal of which he is editor:—<Tides may ebb
and flow 5 the billows may suvge with mighty power; the ice-
bergs my tower their white mantled forms high in the skies,
and sink deep in the briny sea; the heavens may let loose the
loud rolling thunder, and the carth heaveup itsfiery lava ; but
Just as sure as these elements of nature exist, and worlds re-
volve, America and Burope will be connected by an clectric
cord.”

On a New Smoke-Consuming and Fuel-Saving Fire-Place,

Witk JAecessaries Ensuring  the Healthful Warming and  Ventilation
of Houses.

BY NEIL ARNOTT, AL, F.R.S,
The great evils conneeted with the common coal fires are s—
1. Production of Smoke.
2. Waste of Fuel.
3. Deteetive Warming and Ventilation of Romns.
We shall consider these in order :—

1. OoF SMOKE IN THE INTERIOR OF

EXTERNAL

HOUSES AND IN THE
ATMOSIHERE.

The proverh which declares a smoky chimney to be one of
the wreatest troubles of life, may sutiee in relation to the in-
teriors 5 in veward to the exterior. many particulars have to be
neted. Examination of the gquestion has ascertzined that in
Lowdon alane, on account ot its smoke-Joaded atmosphere, the
et of washing the clothes of the inhabitants is greater by two
mithions and s half” sterling 2 year (that s, twenty-five times
ae lmdred thousand pomnds,) than for the same nuusber of
families residing in the country ; and this is seen to he but a small
part of the expense when we consider the mpid destruetion of
all farniture in houses, as of carpets and envtains, of articles
of female sppavel, of books and paintings, of the internal deen-
ratians, and even of the external surface of the stones of which
edifices ave built. . For pemsonal cleanliness it is necessary to
be almost constantly washing the hands and Fice. Flowering
sheubs and many trees cinmot live in the London stinosphere,
s that the charm of o gaeden, even 2t considorable distanees
from town, has almast cenced with the extension of the huild-
ines and ingrense of smoke. A growing flower, it exposed to
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the atmosphere, is always covered with blacks or sooty dust,
and deliles the hand which plucks or touches it.  Sheep from
the country, placed for a fow days to graze inany of the parks,
have soon a dingy fleece, strikingly appavent when others
newly arrived are mixed with them. — And this atmosphere, so
damaging to inanimate things and to vegetable life, is inimical
alko to the health of man, as proved by numerous facts recorded
in the bills of mortality.  Many persons, with certain kinds
of chest weakness, cammot live here.  Many children brought
from the country are seen xoon not to be thriving.  The coal-
smoke then, may be called the great nuisance and opprobrium
of the Loglish capital.

1. OF WASTE OF FUEL.

Count Rumford, a writer of great. authority in such matters,
after making many elaborate experiments, declared that five-
sixths of the whole heat produced in an ordinary English fire
goes up the chimney with the smoke, to waste.  “Ihis estimate
is borne out by the ficts observed in countries where fuel is
scarce and dear, as in parts of Continental Burope, where it
is burned in close stoves, that prevents the waste. With
these a fourth part of what would be consumed in an open fire,
suffices to maintain the desired temperature. I have mysclf
made experiments here in London with like results.  To save
w third part of the coal burned in London alone, wonld save
more than & million sterling a-year; and when coal is very
dear, as during lust winter, the saving would be much
greater.

Then it is to be considered that coal is a part of our national
wealth, of which, whatever is onee used can never, like corn
ar any produce of industry, be renewed or repliced.  The coal
mines of Britain may truly be regarded as among the most
precious possessions of the inhabitants, and without which they
could never have attained to the importance in the world which
the extraordinary developement of their mental xud bodily
facultics bas now given them, It is enough to say that without
coul they would not have had or used the steam-engine. To
consume coal wastefuily or unnccessarily, then, is not merely
improvidence, but is a serious crime committed against future
genenttions,

HI. OF DEFECTIVE HEATING AND VENTILATING IN

DWELLINGS.

Calling a thousand 2 week the average mte of mortality in
London alone, it was found in the widdle of last winter, that
nearly 700 additional denths ocenrred owing to the intense
cold which then prevailed, and amiost which, evidently, the
existing arpmgements for warming and ventilating were in-
sufficient.  Not a little of the premature wortality av all times,
and of the spread of epidemics; and of the low condition of
health among the people, is, doubtless, owing to the same
cuuse.

We shall now inquire whether it be ar e rot possible in a
great measure ta avoid the three great evils above described,
and at the same time to sceure other advantages.

1. SMORIL.

Is it possible to aveid or to consume smoke—in other words,
to produce a smokeless coal fire ?

Common coal is known to consist of carhon and bitumen or -
piteh, of which pitch agmin the clements are still chietly earban
and hydrogen, a substance which, when separate, exists as an
2ir ar s,
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When the coal is heated to about 600 degrees Fahrenhieit, the
bitumen ov pitch evaporates as a thick, visible swoke, which,
when it afterwards cools, assumes the form of' 2 black dust or
flages, called blacks, or smut, or soot.  If that pitch, however,
or pitchy vapour, be heated still move, as it is in the red hot
iron retorts of a gas work, or in vising through o cestain thick-
ness of ignited coal in an ordimry five, it is in great part
resolved into invisible carburetted hydrogen gas, such as we
burn in street Tamps.

Now, when fresh coul is thrown upon the top of & common
fire, part of' it is soon heated to 600 degrees, and the bitunen
of it evaporates as the visible smoke, which immediately rises.
Of such matter the great cloud over London consists.  If the
pitchy vapour, however, be heated to ignition by the contact
of a flame or of ignited coal near the surface, it suddenly be-
comes in @ great part gus, and itself hurns as flame.  This is
the phenomenon seen in the fickering and hurning which takes
plice on the top of @ comumon five,

But if fresh coul, instead of being placed on the top of a
fire, where it unavoidably must emit visible pitchy vapour or
smoke, be introduced beneath the burning, red-hot coal, so
that its pitch, in rising as vapour, must pass among the parts
of the burning mass, it will be partly resolved into the inflam-
mable coal gas, aud will itself burn and inflame whatever clse it
touches.  Persons often umuse themscelves by pushing a picce
of fresh coal into the centre of the fire in this way, and’ then
observing the blaze of the newly-formed gas.

Tarious attempts, beginning, perhaps, with Dr. Franklin’s,
have been made to feed fives always from below, and so to get
rid altogether of smoke.  Another mose recent one was made
about thirty yems ago, by an ingenions mmufacturer in
London, Mr. Cutler. He placed a box filled with coal under
the fire, with its open wonth veeupying the place of the re-
moved bottom bars of the grate, and in the box was a move-
able bottom, supporting the coal, by 1ising which the conl
was lifted geadunally into the grte to be consumed.  The ap-
paratus for lifting, however, was complicated, and liable to get
out of order, which, with other reasons, caused the stove to be
little used. The moveable bottom rested on a cross-bar of iron,
which in moving was guided by slits in the side of the coul-box,
and was lifted by chains at cach end, drawn up by a windluss,
and this windlass was turned by bevel wheels, of which one
had to be moved by a winch in the hunds of an attendant.
Mr. Cutler was not aware that others had been engaged in the
same pursuit, and took out a patent for his apparatus. A trial
at Jaw, however, afterwards decided that he had no patent
right.

In the new five-grate which I mm naw to deseribe, I have
sought in every part the greatest possible simplicity which
conld give complete cfficiency. The combination is repre-
sented 1 the wood-cut.—(in next nuwber.—Ed.) The charge
of coul for the day is placed in a box immediately beneath the
grate, as shown in the dingram at the letters ¢ £ g &, and is
borne upwards, as wanted, by 2 pisten in the box, rised
simply by the poker used as a lever, and as readily as the wick
of an argand lamp is mised by its serew; the fire is thus
under coimmand, as to its intensity, almost as completely ns
the flame of « lamp.  There are notches in the piston.rod for
the point of the poker, and a mtchet catch to support the
piston when the lever is withdmwa.

The coal-box of an ordinary fire may have a depth of seven
or eight inches, which will receive from twenty to thirty pounds
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of coul, according to the area.  In winter an inch or two more
depth of conl muy be pliced over the mouth of the hus before
the tire is lighted, and in warmer weather the box will not
require to be quite filled, that ix to sy, the piston at the time
ol charging needs not to be lowered quite to the bottom, 113t
beeome desirable on any account, as will happen with Kitehen
fires, to veplenish the conl-box in the course of the day, it may
be dune almost as casily as to put conl on a common fire; thus,
when the piston has heen fully raised, so as to have its flat
surfirce flush with the bottom bar of the mmate, ¢ /, a broad
flat shovel ov spade, of the shape of' the bottom of the grate,
is pushed in upon the piston, and it hecomes at once a tem-
purary bottom to the giate and a lid to the coal-box. The
piston being then allowed to sink down to the bottom of the
coal-bux, the spade or lid is ruived in front by its handle, and
opens the hox, o that a new chige of coal can be shot in.
‘The spade being then withdrawn, the combustion goes on agrain
Just as in the morning,  That the opening of this lid may be
wider, the second bar of the grate is hinged, and yields to the
upward pressure of the spade.

This five is lighted with singular ease and speed.  The wood
is laid on the upper surfice of the fresh coal filling the cous-box,
and a thickness of three or four inclies of ¢inder or coked coal
let from the fire of the preceding day is placed over it.  The
wood being then lighted, instantly ignites the cinder above,
and at the suue time the pitchy vapour from the fresh conl
below rises through the wood-flame wud cinders, and becomes
heated suiliciently to inflame itself, and so to augnent the
bluze.  When the cinder is once fivly ignited, ali the bitumen
rising through it afterwards becomes s, and the fire remains
quite smokeless ever afterwards. A five-place supplied with
coal from below was used by a distinguished engineer in town
for ten yours, and the fhet that his chimney had not to be
swept in the whole of that time, proved that no xvot was
formed.

In the new gvate, beeause no air is allowed to enter at the
bottom of the coul-box,—for the pistonrod fits fts opening
pretty accurately—there is no combustion helow, but only be-
tween the bars of the gmte, where the fuel is completely
exposed to the aiv, snd near the mouth or top of the coul-hox.
The unsatisfictory result of some other attempts to make such
a fire have been owing, in part, to the combustion extending
downwards in the coal-box, becanse of air having been admitted
below, and then consequent melting and coking of the mass
of coal, so us to make it swell and stick, impede the rising of
the piston.

A remarkable and most valuable quality of this fire i3, its
tenacity of lite, or its little tendency to go out or be extin-
guished. Iven after nearly all the coal in the grate, sur-
rounded by the fire bars, has been conswed, the air will dive
into the coal-box and keep the five there gently alight, like a
torch burning from the top downwards, uutil uearly the whele
contents of the box are consumed, and thus the fire will remain
burning for a whole duy or uight, without stirring or attend-
ance, and yet at any moment it is ready to burn up actively
when the piston is mised.

In certain cases, as during long nights, it may be desimble
to ensure the maintenance of combustion with mther more
activity, and for this purpose there is a slide in a small door
at the front bottom of the coal-box, by which a graduated ad-
wission of air may be allowed. That door itself is open before
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lighting the fire, to allow of the removal of any conl-dust or
ash which has fullen down past the edge of the piston.

Befure lighting the fire in the morning, the little ash which
remains with this form of combustion is removed from off the
piston.

The five is extinguished at night by allowing it to exhaust
itself, or by lifting out the few lumps of coke or caked coal
which vemain,  The morning charge should be such that
enongh cinder or coke may be left for the smokeless lighting of
the next day.

By the means now described, then, the first-named evil of
the production of smolee is cffectually combatted.

-1, WASTE OF FUEL.

We now cowme to consider whether the waste of fuel which
veeurs in commun open fires can be prevented.

Count Rumnford, as the result of his own experiments already
referred to, dechived that 5.6ths of all the heat produced in a
common open fire passed up the chimney with the smoke, and
therefore to waste ; and he appealed in corroboration to the
experience of the Continent of Europe, where close stoves are
used, which do not thes waste heat up the chinmey, and
where a much smaller allowance of fuel than is lere needed in
open fives suflices. | have, in my own house, a striking illus-
tration of the matter in a peculiar enclosed five, which, for four-
teen yewrs past, in a lrge dining-room, has mmintained, day
and night, trom October to May, u temperature of 60 degrees
or more, accompanied with good ventilation, by an expendi-
ture of only 12Ibs. of conl for 24 honrs, or about a fourth of
what would be used in an open fire Varning for 15 or 16 hours,
This fire i« lighted about the beginning of Uctober, and is not
extinguished at all until the following May.  The aperture by
which the fresh air enters the stove tomaintain the combustion
suflicient to warm that room, is about three-quarters of an inch
in diamcter.  If this be compared with the aperture of 2 com-
nton chiwmney-pot, which has @ diawmeter of ten inches, and an
aren or aize 150 times greater than my stove, and one thinks of
the mpidity with which a column of dense smoke filling that
pot escapes from it when the fire is burning briskly; and re-
flects further that such column consists entively of the warmest
air from the room, blackened by a little pitehy vapour from the
fire, there is proof of prodigions waste, and rouin for reasonable
hope that a saving is possible. To see how 2 saving may be
offected, the exact nature of the waste in such cases has now to
be expliined :— A single mouthful of tobacen smoke, on issuing
immediately diffuses itself 50 as to form a cloud Jarger than the
smoker's head, and soon would contaminate the whole air of 2
roon, as would also the smoke and smell of woed, paper, or
or combustible burned in a room.  Now, the true smoke of 2
common fire is not the whole of what is scen issuivg from the
chimney top, but only little driblets or jets which shoot up or
issue from the cracks in the upper surfuce of conl which forms
the fire.  These jets, however, quickly diffuse themselves, like
the tobaceo smoke, in the air around them, that is to say, in
the large volume which fills the space left over a common fire,
and over the hobs, if there be such, at the side of the gmte.
The whole of the air so contaminated, and which may be in
volume 30, 30, or 100 times greater than that of the trre
smoke, is then all called smoke, and must all be allowed to
ascend away from the room. It is cvident, then, that if a
cover or hood be placed over a fire, such as is represented by
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the letters y a & in the diagram, so as to prevent the diffusion
of the true smoke or the entrance of pure awir from around to
mix with it, except just what is neeessary to burn the inflam-
mable gases which vise with the true smoke, there would be a
great cconomy.  This has been done in the new fire-place,
with a saving of from one-third to one-half of the fuel required
to muintain a desired temperature.  In a room the three
dimensions of' which are 15 feet, 132 feet, and 12 feet, with
two large windows, the coul burned to maiutain a temperature
of 55 degrees in the coldest winter days, has been 18 1bs. for
19 hours, or less than a pound per hour.

And it is to be remarked that not nearly the whole possible
saving Ias been cffected in the case referred to; for the grate
was an old one imperfectly altered, and as the true smoke,
little diluted, is very hot air when it leaves the ignited coal,
and if' it were made to pass, in contact with @ vessel contain-
ing water or colder airy it would give up for use a considerable
part of its heat.  In many cases such saving will be profitably
cffected.  Under the present imperfeet forms of open fire, the
whole of the hot smoke passes away as certainly as here, but
at present is so much diluted with the colder air of the room, -
that ordinary observers do not perceive, and, consequently,
do not regret the fact.

In many cases the contraction of the space over the five will
be more conveniently made in brick-work than by a metullic
hood.  Where the hood is used, unless it be made a boiler or
water-vessel, it should be lined with tile to prevent that over-
]wuti;:g which would cause in the rvom some smell of heated
metal,

The stalk of the hood at y passes closely through a plate
or ather stopping at the hottom of the chimney, so that no air
shall cnter the chimney but through the hood; and there is 2
throttle-valve or dimper in the hood-stalk, at ¢, giving perfect
control over the current of air that passes throuzh.  No part
of the apparatus is more important than this valve or dumper,
and its handle or index must be very conspicuous, and have
degrees of opening marked on its plate as clearly as the points
are marked on a compass-card.  When the valve is quite open,
the chimney acts to quicken the combustion, like that of a
blast-furnace, or like a forge-bellows, but, by partially closing
the valve, the current may be diminished, until only the most
tranquil action remains.  The valve should not be open in
general more than just enough to let all the burned air or thin
smoke, which is scarcely visible, pass through.  When the
valve is once adjusted to the vsual strength of chimney action,
it requires little change afterwards.

In muany cases it is desirable to be able to command and
madify, by a movable plate, the size of the front opening of
the hood or fire-place, as well as the opening of the chimney
throat. By the proper adjustiient of the two, the desirable
brightness of the front of the fire may be maintained.

The chimney-fluc above the upper vpening of the hood should
have its sides made slanting, so as not to harbour dust or
any soot which, from any careless use of the fire, might be
produced.  The size of the chimney-flue is not important.

The answer then to the sccond question, as to the possibility
of saving fuel, is by the facts here adduced, given in the
affirmative.

(7o be continued.)
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On Visual Eduncation as applied to Geolozy.* With Plate.

It has been traly suid, that the highest function of the Society
of Arts must be its endeavour to prowmote the general advance-
ment of edveation; and in the belief that such are the practical
views of this Society, I presume that its members cannot view
with indifference any part ot thmt great undertaking at the
Crystal Palace, which may be so justly called a grandchild of
the Society of Arts. Tt was here that the Giveat Fxhibition of
1851 first saw the light, and, under the happy auspices of our
Royal President, was brought to wmaturity—a giant born of
peace and good-will to men ; of' such parentage how much is
to be noped for!

In this the 100th year of our existence as a Society, it is
most happily conceived to lay before the whole world an exhi-
bition of LIl the materials of education collected from all na-
tions ; therefore, in the hope that you will consider my attempt
at least seasonable, 1 shall endeavour, very briefly, to lay be-
fore you this evening a slight sketch of part of one of those
great efforts, in au educational divection, which the Crystal
?alace Company are muking for the benefit of their fellow-men
of all clusses ; and no lessis it a bLenefit to their follow-men
beeanse it is being done commercially, which, if properly ana-
lysed, will be found to be the most truly independent system
and most congenial to the feeling of every right-minded Eng-
lishman.

The whole of the great scheme now working to completion,
kuown as the Crystal Palace, might be properly described as
one vast and combined experiment of visual education ; and I
think it would be easy to show that its cducational powers and
design constitute its legitimate claims to the support of all ci-
vilized Europe; but like its great parent, the Exhibition of
1851, it is too extensive to allow of even a short cataloguc in a
brief space of one hour; I therefore confine myself to a hasty
sketch of part of the attempt to apply the active principle of
teaching directly through the eye that branch of the truths of
fﬁ?‘ﬁon upon which I have been engnged for the last year and

alf. .

This direet teaching through the cye has been recognized as
a principle and a facility of education for some years past, even
in the limited sphere of schools; and I believe the name of
Pestalozzi deserves the most honorable mention in conncetion
with its first enunciation as a recognized facility upon prineiple.
His, and his followers’ lessons on objects were urged upon the
public some twenty years ago, and a writer who was quoted at
the time, in support of the principle, shrewdly observed, that
“we daily call 2 great many things by their names, without
even inquiring into their nature and propertics, so that in real-
ity it is ouly only their names, and not the things themselves,
with which wo are acquainted.” If this remark was and is
still applicable to our superficial knowledge of every-day ob-
jects, how much more literal it becomes when applied to that
branch of science and truth (for science is only a synonyme
for truth) which the Crystal Palace Company havo so boldly
undertaken to lay before the multitude ; there we shall reverso
that order of teachine which is described as the names and not
the things with which we become acquainted : it will he the
things with their names ¢hat we shall present to the people ;
and not only the people in the restricted sense of the word, but

* Tllustrated by Diagrams and Madels of the Geological Restorations
at the Crystal Palace. By B. Waterhouse Hawking, F.G.S, F.L.S.
—Journal of the Socicty of Arts.

2

ON VISUAL EDUCATION AS APPLIED TO GEOLOGY. Y

to the million, including the well-informed and thoese above the
average in education and acquirements; to the majority of
these the geulugienl restorations will present all the novelty of'
a first acquaintance, for, with reference to the true form and
size of the extinet apimals, little more than the name was
known to many who had an earnest desive to acquire some
knowledge of geolowy, but whose seauty leisure would not allow
of their pursuing thelr inquiries xafliciently far to realize that
life-like interest which becomes almost essential for the sue-
cessful continuance of any pursuit.  Qur natural sympathies
are with life.  ‘That which does or has lived will always bo
found to interest far beyoud any inorganic object, however
brilliant or beautiful.

Of course it is not my intention to offer you on the present
oceasion a lecture on Geology or Pakeontology, but only simply
to deseribe, in a fow words, the foundation upan which 1 have
constructed and restored these great animals, and how 1 have
obtained that truth and necuracy which may entitle wy restor-
ation of the extinet animads to be viewed as useful and trast-
worthy lessons to all classes, and which we hope will render
the appearance and names of the ancient inhabitants of our
globe as familiar as houschold words,

Geology and Paleontology, though deeply interesting to all
who have had the opportunity forstudy, have hitherto been re-
stricted to the professed anatomist, or to these whose great re-
sourees enabled them to make collections and to bring around
them the costly requisites of their enthusiastically followed
pursuits.  Sir Philip Euerton, Lord Enniskillen, Sir Roderick
Murchison, Mr. Bowerbank, and other distingnished nuames,
illustinte the limited number to whom the study of Geology
and Palicontology was practieally within reach. We have
public musewms, it is true, but even our national collection at
the British Muscum, though containing some of the finest fus-
sils that have been collected throughout the world, from their
detached state, there being only two or three skeletons for com-
parison, offers little more than objects of wonder, literally only
dry bones or oddly-shaped stones to the majority who see them.
The inevitably fragmentary state of such specimens of course
left much to the hmagination, even to those who looked at
them with some little knowledge of comparative anatomy, and
as that amount of knowledge is not for. sd among the average
acquirements of the public at large, it wasa fallow field, which
nothing less than the great enterprise and resources of the
Crystal Palace Company could have attempted for the first time
to illustrate und realise—the revivifying of the ancient world—
to call up from the abyss of time and from the depths of the
carth, those vast forms and gigantic beasts which the Almighty
Creator designed with fitness to inhabit and precede us in pos-
session of this part of the carth called Great Britain.

Geology has been aptly called the seience of nature’s anti-
quities, for, however fresh, renewed, and vigorous in all her
operations, yet even nature has had her olden time ; her early
days must have seen fierce struggles, contentious storms, fire
and water, like the modern theories, struggling for the mastery ;
then her epoch of calmer subsidence and gentler rule, cach
state leaving its indestructible monuments, with their carvings
and inscriptions for man to decypher. Nature’s pyramids are
mountiins of granite, slate, and limestone ; her aquaducts ma-
jestic rivers, leaving gigantic boulders for land-marks; but
more to our immediate purpose, the geologist, like the modern
antiquarian, finds his richest stores of information in nature’s
cemeteries, where the bones of byegone generations lie em-
balmed with proof of how they lived and where they died.
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"The science of Palwcontology, or as the literal translation of
the name indicates, the study of ancient beings, treats of the
history of fossils ; and its principal end is to make known the
forms and the zoological velations of the beings which have in-
habited the globe at divers epochs anterior to our own. It
has also to fill one of the most remarkable pages in the history
of the carth, by retracing the successive phases of the organi-
zation of the animals that have peopled it. It has two principal
applications—Ist, to Zoology, by making known those new or
rather unknown forms and conditions of existence which are
often wanting in living nature. It may sometimes, by offering
new transitions, demonstrate natural relations of which we weve
ianorant ; it re-acts also upon the general laws of comparative
anatomy, and has contributed much to its researches and
discoveries, and it is connected with all the questions relative
to the origin and development of' organized beings. 2dly, to
Geology—Paleontology again applies to gevlogy, by furnishing
the only certain basis for the determination of the stratified
earths, and by clearing up several essential points relative to
the ancient lunits of seas and continents.  The study of fossils
is destined to throwa great light upon the determination of the
order of succession of the beds or strata, and of their relative

age. The study of fossils may ualso enlighten questious of
detail.  Certain sorts of fish and of mollusca are known to be

essentially belonging to rivers, and others to inhabit the seas.
1f the fossils of au carth belor.» to the fresh water species, we
may legitimately conclude that such earth hus been deposited
by rivers or by lakes of fresh water. If, on the contrary, the
beings that have there left their remains belong to the marine
species, it may be presumed that such deposit owes its origin
to the waters of the sea.

In latter years fossils have revealed remarkable facts con-
cerning the state of the globe at variousepochs.  Sowme authors
have sought to make use of them to define the shores and the
confizuration of the ancient seas; at least, we know that in the
deep sea we find fewer molluses than near the cousts : the depth
and absence of vegetation cuuse the greatest part of the species
to avoid the centre of the seas; the shores, on the contrary,
which furnish a more abundant nourishment, and the rocks
near the suvface, serve as shelter to a much larger number of
individuals. The presence of numerous fossils, and, above all,
that of species which belong to the kinds essentinlly fluviatile,
may then serve to indicate the shore of ancient seas, whilst
rare fossils of species from the deep seas prove, on the contrary,
that the earths where they are-deposited have been formed far
from the coasts of seas at divers epochs. Thus it will be seen
that geology would be but a barren study without some know-
ledge of the fossil remains of those beings who apparently first
peopled the.waters of the carth.

An inspection of the various strata in which fossil remains
have been deposited serves to prove that, in general, a constant
order has existed in their formation. The sca, by which the
entire earth appears to have been covered, having rested in
certain situations a sufficient length of time to collect particular
substances, and to sustain the life of certain genera and species
of animals, has been afterwards replaced by another sea, which
has collected other substances, and nourished other animals,
whose remains arz found in cach stratwm, and are generally
limited to onc formation, or, if rcappearing in a successive
stratum, much modified in size or structure. I have pre-
pared here a diagram. which will give you an idea of the
succession of epochs; each epoch containing a succession of
periods and formations, which, though often found to kave been
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disturbed by some vast convulsive force, can yet be retraced to
its natural order of succession and super-position.

The diagram shews those formations which coustitute
the secondary epoch, or, it described in nscending order,
the commencement of that vertebrate existence which left une-
quivoeal evidence of its inhabiting the carth, by leaving the
imprint of its footmarks, which, at one time, was all we knew
of the extraordinary inhabitants of the New Red Sandstone,
when it was called Chirotherium, from the hand-like shape of
the foot-marks, until the mighty genius of Professor Owen
placed the tecth and head before us, with such indisputable cha-
sicters as united them to the footmarks, and thus, by induction,
the whale animal was presented to ue.

Next, in ascending succession, we have tho Tethyosaurus,
Platyodon, 'Lenuirostris, and Cwmmunis, the Plesiosaurus
Dolichodirus, as restored by Dean Conybeare, the Plesiosaurus
Macrocephalus and Hawkinsii, the Jatter named by Professor
Owen after Mr. Thowmas Hawkins, who with great enthusiasm
cleared it from its matrix of Lias, and made the first great col-
lection of fussils of the Lias which were purchased by the trus-
tees of the British Museum, where they are now, and form the
most striking features of the national eollections of fossils.

Tt next illustrates the upper portion of the Lias, sometimes
known as the alum shule, so well developed at Whitby, in
which remains of the Teleosaurus have been so frequently
found. This animal will be recognised by its near resemblance
to the crocodile of the Ganges called Gavial, or Garrial, as it
should be called : to the casual observer the principal difference
consists in its greater size. 'The next formation above the Liag
is the Oolite, of which at present that singular reptile, the
Pterodactyle, represents the inhabitants, while the intermediate
formation, called the Stonesfield slate, bears the great discovery
of Buckland, the Megnlosaurus, or the great lizard. This, the
upward strata of the great Qolite, brings us to the formation
called the Wealden, which Professor Owen, in one of his elabo-
rate descriptions of the British fossil reptiles, calls the metropolis
of the Dinosaurian order, which I have here represented by the
best known and most typical species, the Hylwesaurus or lizard
of the mud, with its extraordinary dermal covering and long
range of dorsal scutes, of which the bones were found by the
late’ Dr. Mantell, whose persevering researches in Wealden
formations first gave the idea to science of the former existence
of the Iguanodon.

These restorations of the Jguanodon I made from the mea-
surements of the great Horsham specimen, as the largest is
called, from its having been found and carefully preserved by
Mr. Holmes, surgeon, at Horsham, who has bestowed much
care and attention on the development of the great fossils found
in his neighbourhood, among which are the largest kuown
specimens of the bones of Tguanodon, having also the greater
value of being found altogether, evidently belonging to onc in-
dividual.  These he kindly placed at my service for comparison
with the better known Maidstone specimen now in the British
Museum, which was so admirably extricated from its matrix
and preserved by Mr. Beusted.

This Iguanodon was the animal the mould of which I con-
verted into a salle a manger, and in which I had the honour
of receiving Professor Owen, Professor E. Forbes, and twenty
of my scientific friends to dinner on the last day of the year
1853. This circumstance will best illustrate the great size
of these animals, the restoration of which has involved some
of the greatest mechanical difficulties that can come within
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the sculptor’s experience : and, if it will not be considered out
of place, T will briefly state the process by which 1 have con-
structed these lirge models.

In the first week of September, 1852, I entered upon my
cngagement to make Mastodon or any other models of the
extinet animals that I might find most practicable; such was
the tenour of my undertaking, and being deeply jimpressed with
its important and perfeetly novel character, without prc.ccdellf»
of any kind, 1 found it necessary carnestly and carefully to
study the claborate descriptions of Baron Cuvier, but-more
prticalarly the learned writings of our British Cuvier, Professor
Owen.  Here T found abundant material collected together,
stores of knowledge, from years of labour, impressing we still
more with the grve importunce of attempting to present to the
cye of the world at large a representation of the complete and
living forms of those beings, the winutest portion of \\_’lmsc
hones had occupied the study and rescarch of our most profound
philosopliers; by the careful study of their works, [ qualitied
myself to make preliminary drawings, with carveful measureents
of the fossil hones in our Museum of the College of Surgeons,
British Museum, and Geological Society ; thus prepared 1 made
my sketch-models to scale, eithera Gth or a 12th of the I.I:lt\lt‘:l]
size, designing such attitudes as my long acquaintance with the
recent and living forms of the animal kingdom enabled me to
adapt to the extinet species I was endeavouring to restore.
These sketch models I submitted in all instances to the criticism
of Professor Owen, who with his great knowledge and profound
learning most liberally aided me in every difficulty. As in the
first instance it was by the light of his writings that I was cna-
bled to interpret the fossils that I examined and compared, so
it was by his criticism that I found myself guided and improved,
by his profound learning being brought to bear upon my exer-
tions to realise the truth. His sanction and approbation ob-
tained, I caused the clay model to be built of the natural size
by measurement from the sketch-model, and when it approxi-
mated to the form, I with my own hand in all instances se-
cured the anatomical detailsand the charaeteristics of its nature.

Some of these models contained 30 tovs of clay, which had
to be supported on four legs, as their natural history characte-
ristics would not allow of iy having recowrse to any of the ex-
pedients for support allowed to sculptors in an ordinary case.
I could have no trees, nor rocks, nor fuliage to support these
great bodies, which, to be natural, must be built fairly on their
four legs. In theinstance of the Iguanodon, itis not less than
building a house on four columns, as the quantities of material
of which the stunding Iguanodon is composed, consist of 4 iron
columns 9 feet long by 7 inches diameter,

600 bricks,
650 S-inch half-round drain tiles,
900 plain tiles,

38 casks of eement,

90 easks of hroken stone,

making a total of G40 bushels of artificial stone.

These, with 100 feet of iran hooping and 20 fect of cube
inch bar, constitute the bones, sinews, and muscles of this large
wodel, the largest of which there is any record of a casting
being made.

T have only to add that my eaynest anxiety to render my re-
storations truthful and trustworthy iessons has made me seek
diligently for the truth and the reward of Professor Owen’s
sanction and approval, which T have been so fortunate to obtain,
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and my next sincere wish is that, thus sanetioned, they may,
in conjunetion with the viswal lessons in every department of
art, su establish the efficiency and tacilities of visual edueation
as to prove one of many sources of profit to the shareholders of
the Crystal Palace Company.

On the Spheroidal State of Bodies.

By Awrner H. Cuunen, Esqe—7% Dr. Zyndall, F.R.8. §e.*

The successful methad by which, in your last lecture, the
existence of a space hetween water in the spheroidal state and
the containing vessel was proved by the complete interruption
that space offered to the pussage of a galvanic eurrent, has in-
duced me to devise a few experiments on the subject.

I have to deseribe in the present communication, in the first
place, some experiments, I have just performed for the purpose
of obtaining decisive evidence of the isolation of all bodies
in the spheroidal state from the surfaces on which they roll;
and in the second place, to offer a few suggestiona as to the
probuble canses of the phenomena under consideration.

It was found by Boutigny, that if intoe a clean, red-hot
platinum capsule acids and alkalies be placed, the acid and
alkaline liquids will roll about, repelling one another violently.
This, though an interesting example of the suspension of
chemical affinity, does not prove the existence of a space be-
tween the platinum vessel and the spheroids.

The first experiment I have to mention was this;—TI took a
copper basin, three inches in diameter and rather more than
halt'an inch deep, polished its concave surface, and covered it
with a thin film of silver by the galvanic process. The plated
basin was now brought to 2 very high temprature, and while
thus heated, a few drops of'u slightly alkaline solution of sul-
phide of sodium were poured iunto it. These drops instantly
assumed the spheroidal form and rolled about, making, how-
ever, no mark or track upon the silver. The source of heat
was now withdrawn : the temperature was soon so far reduced
that the liquid exhibited its novmal propertics, the space be-
tween it and the silver no longer existed, and a black stain of
sulphide of silver covered the dish.

Another instance of the assumption of the spheroidal state
has been often noticed. Tt ocewrs when ether is placed on
the surface of boiling water. Now, if a fixed inorgunic acid
be dissolved in ether, and the water be coloured with litmus,
no reddening of the latter will take place as long as the ether
remaius in the spheroidal state. The acidulated ether and the
tinted water cannot, titerefore, be in communication ; they are
separated by a film of air or of vapour.

I pass on to notice in as few words us possible the remainder
of my experiments. I have remarked that in certain circum-
stances spheroidul globules form upon the swrface of liquids
during the processes of filtration and distillation.  The pheno-
menon to which I refer is exhibited by many liquids, more
frequently and conspicuously perhaps by these that are the
more volatile. 1 have observed it with alcoliol, water, ague-
ous und aulcoholic sulutions, syrup, with essential oils and
many other organic substances. 1 have sometimes, however,

* From the Lond. Edinb.. and Dubl. Philosaph. Magazine, April, 1854,
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found considerable difficulty in its reproduction, and will,
therefore, deseribe in detail a method which is applicable in
most cases for obtaining in this manmer an example of the
sphevoidal state.  We will employ a particulur instance. 1
we take eymole, a hydrocarbon belonging to the benzole xervies,
and half fill a bottle two or more inches in diameter with it,
placing in the neck of the bottle a perforated cork through
which passes a funnel-tube filled with ¢ymole, and having :
picee of sheet India-rubber stretehed over its mouth, we shall
find that on adjusting the funnel-tube till its lower extremity is
rather Jess than halt an inch from the surfice of the liquid in
the bottle, and on letting fall a drop of cymole from it, beauti-
ful spheroidal globules will be formed and roll about for some
time, seaveely dinanishing in size. This experiment may he
performed with great advantage if' the eymole be warmed first.
An ordinay funnel with a filter may be substituted for the
funnel-tube, and will answer well it the lower aperture of the
funnel has a dimneter of about -13 of an inch.  The experi-
ment may be repeated with other materials with stmilar effects.
That the spheroids are not in contact with the surfaces on
which they roll, may be proved by saturating the liquid in the
tube with something that shall have a visible effect wpon a sub-
stance dissolved in the liquid in the bottle. A\ beautiful illus.
tration of’ this oceurs when, under conditions similar to those
before mentioned, we employ in the funncl-tube a solution of
sugar containing sulphoeyanide of potassium, and in the bottle
a solution of sugar, containing sesyuichloride of iron ; no red
colouration takes place until the coalescence of the spheroids
with the liquid heneath them.  Manv other chemieal reactions
may be made use of with similar results. It is very curious to
see a solution of ferracyauide of potassivm floating upon a
silation of sesquichloride of iron, while not a trace of Prassian
blue is formed.  These experiments must, of course, be recom-
menced whenever any union of' the liquids employed has taken
place. The cork spoken of above should have two perforations,
one to admit the funnel tube, and the other to allow the eseape
of air.

Is the employment of a volatile substance escential to the
production of these phenomena? T imagined that this ques-
tion might be answered by the following experiment. A dish
of platinum wight be heated strongly, and a drup of melted
lead then placed upon it ; now if the production of vapour from
the substances employed were essential to the formation of the
spheroidal state, the lead should at onee dissolve and perforate
the platinum 5 if, however, the spheroidal state eccurs when
when two non-volatile substances are employed, the platinum
vessel should not be perforated until its temperature has heen
considerably reduced.  The experiment was tried with every
precaution to prevent the oxidation of the lead and insure an
accurate result; a perforation of the platinum ensued the mo-
ment of placing the melted lead upon it.  This proves that the
production of' vapour is essential to the occurrence of the
spheroidal state; for it cannot he urzed that that condition is
uever manifested when metals only wve employed ; for a drop
of'a volatile metal, mercury (melted mercury,v\\‘c may say, in
order to render its relationship to melted lead the more appa-
rent.) placed on an intensely heated swrface of platinum in-
stantly assumes the spheroidal form, and cvaporating slowly,
dances about in the vessel with peeuliar movements.  Upon
thin, sonorous vessels of copper, &o., this movement takes
place with such rapidity as to produce 2 musieal tone of high
piteh. T have sumetimes seen globules of mercury and water
rise to the height of six inches from the caprules in which they
had been formed. )
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A word or two in conclusion, as an attempt at an explana-
tion of the phenomena observed may not be out of place.

Sinee a space always exists hetween the lower body and that
in the spheroidal state, and since that state is not manifested
by non-volatile substances, it seems reasonable to conclude that
the vapour proceeding from those parts of the liquids nearert to
the containing vessel or subjacent fluid tends to assist the
internal moleeular eohiesive force of the drops in sssuming and
maintaining their spheroidal form.  Other forces originated by
the temperature may also be in operation.

I should premise that the solution of sulphide of sodium
employed in my first experiment made 2 dark stain upon silver
even in the eold.  This renders the nullity of its action ata
high temperature the more vemarkable. It will be scarcely
nevessary to mention, that, for the successful performance of
most of these experiments, considerable manipulative care is
required.—Royal College of Chemistry, March 18, 1854

Bukerinn Lecture—0un Qsmaoatic Force,

Iy Proressor Gramay.

This name was applicd to the power by which liquids are impelled
through moist membrane aml vthier porous septa n experiments of
endosmose and oxosmose. It was shown that with a solution of salt
on one side of the porous septum and pure water on the other side,
(the condition of the osmometer of Dutrochet when filled with a suline
solution and jmmersed in water,) the passage of the sult outward is
cntively by ditfusion. aud that a thin mewmbrane does not sensibly
jmpede that molecul: * process. ‘The movement is confined to the
liguid salt particles, and does not influcnee the water holding them in
golution, which is entively passive: it requires no further explanation.
The flow of water inwards, on the other hand, affects sensible masses
of fluid, and is the only onc of the movements which can be correetly
deseribed as o current 1t s oxmose aud the work of the vsmotic
force to be discussed.  As diffusion is always a double movement,—
while salt diffuses out, a certain quantity of water necessarily diffuses
in nt the same time, in exchange,—ditfusibility might be imagined to
be the osmotic force. But the water intreduced into the osmometer
in this way has always a definite relation to the quantity of salt which
escapes, and can scarecly rise in any case above four or six tinies the
weight of salt; while the water entering the osmometer often exceeds
the salt leaving it at least one hundred times: diffusion thercefore is
quite insufficient to account for the water current.  The themy which
refers osmose to capillarity appears to have no better foundation,
The great inequality of ascension assumed among aqueous fuids is
found not to exist when theiv capillaity is correctly observed, and
many of the saline solutions which give rise to the highest osmose ave
indistinguishable in ascension from pure water jtself.  Two series of
experiments on asmose were deseribed :—the first series made with the
use of povous mineral septa, and the second series with animal mem-
brane.  The carthenware osmometer consisted of the porous cylinder
cuployed in voltaic batteries, about five inches in depth, surmounted
by un open glass tube 046 jch in diameter attached to the mouth of
the evlinder by means of a cup of gutta percha.  In conducting an
experiment, the cylinder was filled with any saline solution to the base
of the glass tube, and immdcdiately placed in a large jar of distilled
water; and as the fiuid within the instrument rose in the tube during
the experiment, water was added to the jar so as to preveut inequality
of hydrostatic pressure.  The rise (or fall) of lquid in the tube was
highly unifora, as ohserved from hour to hour, and the experiment
was generadly terminated in five howrs,  From expaiments wnde on
solutions of every varicty of soluble substances, it appeared that the
rixe or osmose is quite insignificant with neutral organic substancesin
geueral, such as sugar, aleolol, urea, tanmin, &e. 5 so0 also with neutral
salts of the carths and ordinary metalg, and with chloride of sodium
and potassium, nitrates of potash und soda, and chloride of mercury.
A more sensible but stil very moderate osmose is exhibited by hydro-
chlarie, nitrie, acetic, sulphurous, citiic and tarvtavie acids.  These
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are surpasecd by the stronger mineral acids, such ns sulyhuric and
phosphorie acid, and sulphate of pntns}n; which are aguin cxccc@c«l
by =alts of potash and goda, possessing either n decided acid oralkaline
reaction, such as binoxalate of potash, pho~phate of soda, and carbo-
mites of potash and soda.  The lghly vsmotic substaunces were al<o
found to act with most advantage in small proportions, producing in
general the largest osmose in the proportivn of une-quarter per cent. of
galt dissolved.  Osmoso i3, indeed, eminently the phenomenon of wqak
solutions,  ‘I'he same substances are likewise always chemieally active
bodies, and possess affinities which enable them to act upon the mate-
vial of the eavthenware septum,  Lime and aluming were accordingly
always found in solution after ostmose, and the corrosion of the septum
appeared to be n necessury condition of the flow.  Septa of other mate-
rialy, such as pure carbonute of lime, gypxum, compressed charcoal, and
tanned sole-leather, although not deficient in porosity, gave no osmose,
apparently hecause they ave not acted wpon chemieally by the saline
*oluttions, Capillarity alune was manifestly insuflicient to produce the
liquid movement, while the »is motniz appeared to he chemical nction,
The clectrieal endosmose of Porrett, which hus lately been defined \\'.ltll
great clesraess by Weidemann, was believed to indicate the possession
of u peculiar chemical constitution by water, while liquid, ov at least
the capucity to assume that constitution when water is poralized and
acting chemically upon other substances. A lawvgebutvariable munberof
ntoms of waterare associated together to form a liquid molecule of water,
of which an individual atom of oxygen stand« apart, forming a negative
or chlorous vadical, while the whole remaining atoms together are
constituted into a positive or basylous radical j—which last will contain
an unbalanced equivalent of hydrogen giving the molecule basicity, as
in the great proportion of ovgamic radicals. Now, it is this volumi-
nous basylous radieal, which travels in the clectrical decomposition of
pure water, and resolves itself inta hydrogen gas and water at tho
negative pole, cansing the accumulation of water observed theve;
while the oxygen alone proceeds in the opposite divection to the
positive pole.  Attention was also called to the fact, that acids and
alkalies, when in solution, are chémically combined with much water
of hydration; sulphuric acid, for instance, evolving heat when the
fitticth cquivalent of water is added to it.  In the combination of sueh
bodies, the disposal of the water is generally overlovked, Osmuose was
considered as depesnding upon such secondary results of combination;
that is, upon the kivge namber or volminens proportions of the water
molecnles involved in such combinations. The porous septum is the
means of bringing out and rendeving visible, hoth in clectrieal aud
ordinary osmose, this liquid movement attending chemical comhinations
and decompositions.  Although the nature and modus operandi of the
chemical action producing osmosze remuins »titl very obscure,considerable
light is thrown upon it in"the application of septa of animal membrane.
Ox bladder was found to acquire greatly increased activity. and also
to net with much greater regularity, when fivst divested of its outer
musenlar caat.  Cotton calico also, impreguated with liquid albumen,
and afrerwards exposed to heat, 50 as to coagnlate that substance, was
sudfiziently impervious, and formed an excellent septum, resembling
membrane in ¢very respect.  The osmometer was of the usual bulb-
form, hut the membrane was supported by a plate of perforated zine,
and the instrument provided with a tube of considerable diameter,
‘The dizmeter of the tube being one-tenth of that of the month of the
bulb or dise of membrane exposed to the finids, a rise of liquid in
the tube amounting to 100 millimétres indicated that as much water
lael permented the membrane and entered the osmometer as wonld
cover the whole surfiuce of the membrane to 2 depth of one millimdtre,
or one twealy-1ifth part off aa inch,  Such millimdtre divisions of the
tabe hecome degiees of osmose, which are of the same value in all
instruments.  O=mose inmembrane presented many points of similavity
to that in carthenware. The membrane is constantly undergoing
decomposition, and its osmotic action is inexhaustable, Further,
st and other substances capable of determining a large osmose ave
all chemicnliy active substances, while the great mass of neutval
wonohasic sults of the metals, such as chlovide of sodium, pogsess
only wu low degree of action, or are wholly inert. The active sub-
stances are also velatively moxt cfficient in small proportions.  When
a# solution of the proper kind is used, the osmase or passage of fluid
proceeds with a velocity wholly unprecedented in sueh experiments.
The rise of liguid in the tube with a solution containing one-teuth per
ceant. of carbonate of potash in the gunnmeter, was 167 decrees or
wllimetees, anl with one per cent. of the same salt, 205 degrees in
five homes, With anothers membrane and stronger solution the vise
wis 863 millimetres, or npwards of 37 inches, in tite same time ; and
as mueh water theretore was impelled through the membrane as
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would cover its whole surface to a depth of 86 millimeties, or ane
third of an inch.  The chemical netion must be different on the suh-
stanee of the membrane at it inner and outer surfaces to induce
osmose; wnd according to the hypothetic view which necords best with
the phenomenon, the action on the two sidesis not unequal in degree
only, but also diffevent in kind. 1t appears as an alkaline action on
the albuminous substauce of the membrane, at the inner surface, and
as an acid action on the albumen at the outer surtace.  'The most
general empirieal conclnsion that can be deawn is, that the water
always accumulates on the alkaline or hasie side of the membrane,
Henee, with an ulkaline sult, such as earbonate or phosphate of soda,
in the osmometer and water outside, the flow is inwards; but with
an aeid in the osmometer, on the contrary, the flow is ontwards, or
there is negative osuose, the liquid then falling in the tube.  In the
last case. the water outside is basic when compared with the acid
within, and the flow is thevefore <till towards the base.  The chloride
of sodivm, chloride of bavium, eldovide of magnesium, and similar
neutral aalts, arve wholly indifterent, or apnear only to act in a subor-
dinate manner to some other active nexl or busic substance,—which
last may be present in the solution or nembrane in the most minute
quantity.  Salts which adwmit of dividing into a basic subsalt and free
achl exhibit an oxmotie activity of the highest ovder,  Such arve the
acetate and vivious other salts of ahuming, ivon and chromium, the
protochloride of irvon, chloride of copper amd tin, ehlovide of copper,
nitrate of lead, &e.  The neid travels omtwards by difusion, superin-
ducing a basic condition of the inner surface of' the membrane nnd an
acid condition of’ the outer surface, the favourable condition of a high
positive osmose.  The bibasic salts of potash and soda again such as
the sulphate and tartrate of potash, although strictly neutral in pro-
perties, begin to exhibit a positive osmose, in consequence, it may be
presumed, of their resolution into an acid supersalt and free alkaling
base.  The following table oxhibits the osimuse of substances of all
cingses:
Osmose of 1 per cent. Solutions in Membrane.

Oxaltic Acid - - -« - -« - - - . o o 148 degrees

Hydrochlovie Acid - - - -« - « o <« o — 92
Terchloride of Gold - - - - - - « o o —~ 54
Bichlovide of Tin = - - - - <« < -« + o — 46
Bichloride of Platinum - - - -« - - . . . 3p
Chloride of Magnesivm - - - < <« o o o o 3
Chloride of Sodium - - - - - . - . . 4 2
Chloride of Potagsium - - - - - . . . 18
Nitrate of Soda - - - - -« < « o o o a
Nitrate ot ~ilver = - - - o+ - o o o o 3t
Sulphate of Potash - - - -« - - o o o 21 to 60
Sulphate of Magnesiz - - - - - - . < 14
Cidoride of Caleinm - = - - - <« <« - < 20
Chlovide of Baviam - < - - - < < . o 21
Cnloride of Strontium - - -« - - o« o < 26
Cilovide of Cobalt - <« « - <« -« - . o a6
Chloride of Manganese - - - - - - - . 34
Chloyvide of Zine = = - - - - - . < . Gy
Chlovide of Nickel - - - - <« <« < - < 88

Nitrate of Lead ~ - - - -« - <« - o . 125 to 211

Nitrate of Cadmium - - - - - . . . . 137
witrate of Uranium - - - - - - < .« 234 to 458
Nitvate of Copper - - - - - - - - - . 204
Chiloride of Copper =~ -~ - - - - « . 301
Proto¢hlovide of Tin- - - - « - <« < < 284
Protochloride of Iron - - - - - - < 435
Chiloride of Merewry- - = - - - <« - < 121
Protonitrate of Merenry - - - - < < . 356
Pernitrate of Merewry - - - - - - o . 476
Acctate of Sexquioxide of Iron - - - - < 191t
Acctate of Alumina ~ « - - - - < - - 280 to 293
Chlortde of Aluminum - « - « - - - < 510
Phosphate of Sl = = - - - - o . < M
Carbonute of Potash - - <« - « <o o - 439

It may appear to some, that the chemical character which has been
assigied to oxmose takes away from the physivlogical interest of the
subject in <o fur as the decomposition of the membrane may appear to
be incompatible with vital conditions, and that osmetic movements
must therefore be confined to dead matter: but such apprehensions
are. it is believed, groundless, ovr at all events prematwre, Al parts
of living structures are allowed to he in a state of incessant change of
decomposition and renewal.  The decomposition occurring in a living
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membrane while effecting osmotic propulsion may possibly, therefore,
be of a reparable kind.—In other vespeets ehemical osmose appears to
he an ageney pavtienlarly adapted to take part in the animal cconomy.
It ix scen that osmose is pecnlinely exeited by dilute saline solutions,
such ax the animal juices really arve, snd that the alkaline ov acid
property which these juices always possess is another most favourable
condition for their action on membrane. 'The natural excitation of
asmose in the substance of' the membranes or cell-walls dividing such
solutiong scems therefore slmost inevitable,  Iu o«mose there is, fur-
ther, a vemarkably direct substitution of one of the great fovees of
nature by its equivalent in another foree—the conversion, ax it may be
said, of chemical aflinity into mechanieal power.  Now what is morve
wanted in the theory of animal functions than a mechanism for obtain-
ing motive power from chemieal decomposition ax it ocenrs in the
tissuex?  In minute icroscopie cells the osmotic movements heing
entirely dependent upon extent of surface mny attain the highest con-
ceivable veloeity.  May it not he hoped therefore to find, in the
osmotic injection of fluids, the deficient link which certainty intervenes
between muscular moveiment and chemienl decomposition ?

Meteovology of the Second Quarter of 1854y at the Highficld
1louse Obscxrvatory, Nottinghmghirey, England,
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The elastic force of vapour in April was slightly less than the aver-
age; in May un eleventh of an inch above the smount of 1853 and
021 inch above that of 1852; and in June -029 inch above that of
1853, and nearly equal with that of 1832, The pressure of the
atmosphiere in April was a quarter of an inch greater than the average
ot the last seven years; in Muy 0-183 inch less, and in June 0-033
inch less thun the uverage of the past seven years,
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The mean temperatuare in May and June has been exceedingly low.
In April it was below that of 1833 by 0-4°, above that of 1852 by
0-1°, and below the mean of 42 years by 1°. May was 0-4° helow that
of 1853, 1-53° below that of 1832, and nearly 6° below the mean of the
last 42 years. June was 3° below that of 1853, and 1-7° below June,
1852, and 3}° helow the mean of the last 42 yenrs. It is to be feared
that this great cold will affect the yicld of the wheat crop.  The mean
tempernture of the dew point was in April 32 below, in May 11° above,
aud in June 13° below the mean of the pust seven years.  The mean
weight of vapour in a cubic foot of air was, in April, 12 grains
below, in Msy 0-2 gain above, and in June 0-4 grain below the aver-
nge of the past six years.  The whole amount of water in a vertical
eotunm of the atinosphere was about cqual to the average in Apil and
June, but 1-7 inches above the average in May,
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The mean weight of a cubic foot of nir was in April 13graing more than
the average of the past six years,  May, two grains lesy, and June two
grains more than the mean,  The greatest heat in shade wax in April
5° more than in 1833, and 1°1es< than in 18525 in May 9° less than
in 1833 and 62 lesx than in 18525 and in June 3° less than tn 1853
and 2° more than in 1832, T'he greatest cold of night in April amd
May was abont the average, nnd in June 4° wavmer than in 1833, and
1° warmer than in 1832, The mean of all the mazumum yeadings of
the thermometer in April was 2° above that of 1853, and «lightly
below that of 18521 in May about equal to the average tempevatuve;;
and in June 6° below that of 1833, and about 4° helow that of 1852,
The mean of all the minumum readings of the thermometer in April
was 3° helow that of 1853, and slightly above that of 1852; in May
29 helow that of 1853, and 5° helow that of 1852 ; and in June 13°
below that of 1852 and 1853,
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In April there were 15 nights' frost on the grass, and in May 14,
The amount of cvaporation for the quarter was 14-316 inches. The
anount of evaporation in April was an inch above the average of the
last six years, in May half an inch less, and in June about equal to
the average.  The amouat of rain in April was 1-2 inches less than the
average of the last 10 years, in May 02 more, and in June 2:0 inches
less than the average.  April, 1844, was 0-1 inch drier than in 1854,
and April 1830, equal to that of 1854; in 1846 the amount was 11
times that of April, 1854; in all other years the fall was ffom 0-8 inch

to 3-8 inches more than in April, 1854,
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A violent gale for this scason of the year occurred on the 2Gth of
June from the S., and afterwards from the 8.W. The averageamonnt
of cloud for April (from seven years’ observations) is 6-7, for May
60, und for June 6:6. This year, April was very free from clouds,
one-fifth of the sky being less cloudy than usnal,  May was in a slight
degree more overcast than the average, and June was much more over-
cast, one-fifth part of the sky being more overcast than the average of
that mouth, The Chiff-chatt’ arvived on the 1st of April, four days
carlier than usual; Ribes sanguincum came into bloom on the 1st of
April, one day earlier than usual; the Swallow anived on the 14th o
April, its average time ; Daphne eneorum wasin bloom on the 16th of
April, 11 days earlier than usual; the Landiail avrived on the 2nd of
May, 17 days carlier than usual : the Cuckoo on the 8th of May, 11
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days later than usual; the Lilac was in bloom on the 5th of May, 11

days carlier than usual; and Strnwberries were ripe on the 14th of
earlier thaun usual—ZLondon Tunes. !

June, one duy earlic L 7. LOWE.

On the ElcctrosPlating of Mctallic Articles with White
Mctalsy Ahuninium and Slliciumy from Clay, Stoney and Sands

By G. Gorg, M.D.

1t has long been known to chemists that all kinds of clay, stone, and
sand, of which the crust of the carth is composed, consist of metals cont-
bined with oxygen, carbonicacid, sulphuric acid, and other non-metallic
clements, forming therewith oxides, curbor}ales, sqlpl.mles, ‘&c. ;3 thus
clay is an oxide of aluminiwm, sand an oxide of silicium, limestono a
carbonate of the oxide of calgium, Bnt the separation of the metallic
bases from the non-metallic elements with which they are combined,
has beeu @ matter of so great a difliculty, that but few chemists have
put themselves to the trouble of accomplisking it, and those who have
done so have mado use of the mest powerful means and reducing
agents, such as large voitaic batteries, potassium, &c., and have then
obtained them in a state of alloy or combination with mercury.  Sir
Humphrey Davy, the discovercr of nost of these buses, in his expori-
ments on the decomposition of the alkalies and earths, used a power-
ful battery, consisting of 500 paivs of plates, and then succeeded in
obtainingihem combined with mereury, from which they wereafterwurds
sepurated ; Wohler and Berzelins, in their discoveries of fhe meuns_of
separating the metals alumininm and silicium from their respective
compounds, ckiy and sand, used o high temperature and potassiumn,
and then, succeeded in obtaiuing them in the condition of dull metallic
powders, nearly invisible,

By a means recently discovered, and deseribed in the March
number of the ¢¢ Philosophical Magazine” fov this year, [ have suc-
cecded in depositing the metals aluminium from clay, and silicinm
from sand stoue, each in a perfect metallic condition, by dissolving
pipe-clay, common red saud, pounded stone, &¢., in various chemical
liquids, and passing currents of electricity from ordinary small voltaic
batteries through the solutions,

My attention has since been directed to produce simple processes,
wherehy any person not possessing a kuowledge of chemistry may
readily coat articles with those metals, and cause the discovery to be
immediately upplicd to human benefit in the arts and manufactures,
and the following arc the results of my experiments :—

To coat articles of copper, brass, or German silver, with aluminium,
take ccual measures of sulphuric acid and water, or tako one measure
each of sulphuric and hydrochloric acids and two measures of water ;
add to the water a small quantity of pipo-clay, in the proportion of
five or ten grains by weight to every ounce by measure of water (or
} oz. to the pint), rab the clay with the water until the two avo
perfectly mixed, then add the acid to the clay solution, and boil the
mixture in a covered glass vessel one hour.  Allow the liquid to settle,
take the clear, supcrnatant solution, while hot, and immerso in it
an carthern porous cell, containing a mixturc of ono measure of sul-
phuric acid and ten measures of water, together with a rod or plate of
amalgamated zine 5 take a small Smee’s battery, of three or four piirs
of plates, comccted together intensity fashion, and conneet its positive
pole by a wire, with the picce of zinc in the porous cell.  Having
perfectly cleaned the surface of the article to be ceated, conneet it
by « wire with the negative pole of the battery, aud immerso it in the
hot clay solution ; immediately nbundance of gas will be evolved from
the whole of the immersed surface of the article, and in a fow minutes,
if the size of the article is adapted to the quantity of the current of
clectricity passing through it, a fine white deposit of aluminium will
appear all over its surface, It may then be taken out, washed quickly
in clean water, and wiped dry and polished ; but, if o thicker ceating
is required, it must be taken out when the deposit becomes dull in ap-
pearance, washed, dried, polished, and re-immersed ; and this ust
be repeated at intervals, as often as it becomes dull, until therequired
thickness is obtained.  With small articles it is not absolutely
necessary, either in this or the following process, that a separate bat-
tery be employed, as the article to be coated may be comnected by a
wire with the picco of zinc in the porous ccll, and immersed in the
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outer liquid, when it will reccive a deposit, but more slowly than
when o battery is employed.

To cont articles with Silicium. Take the following proportions :
threc-quarters of an ounce, by wmensure, of hydrofluoric acid, a quarter
of an ounce of hydrochlorie ucid, and forty or fifty grains cither pre-
cipitated silicn or of fine white =aud, (the former dissolves most
freely), and boil the whole together a few minutes, until no more
silien is disolved.  Usethe solution, exactly in the same manuer as the
clay solation, aml = fiue white deposit of metallic silicium will be
obtained, provided the size of the article is adapted to the quantity
of the clectric current ; commeon red gand, or indeed any kKind of
silicious stone, flucly powdered may be used in place of the white sand,
and with cqual succees, if it be previously beiled in hydrochloric acid,
to remove the red oxide of iron or other impuritics.

Both in depositing aluminium and silicium, it is nocessary to well
saturate the acids with the solid ingredients by boiling, otherwise
very little deposit of metal will be obtuined.

Among the many experiments I have made upon this subject, the
following arc n few of the most interesting :—Experiment 1. Boiled
some pipe-clay in caustic potash and water, poured the clear part of
the solution into a glass vessel and immersed in it o small earthen po-
rous cell, c.ntaining dilute sulphuric acid and a piece of amalgamated
zine : immersed a similar pieco of bright sheet copper in the alknline
liquid, and conuected it with the negative pole of u small Smee’s bat-
tery of three pairs of plutes connected the zine plato with the positive
pole, and let the whale stand undisturbed all night : on examining it
next morning I found the picce of copper conted with a white silver-
like deposit of metallic aluminium,

Byperiment 2. Obtained from a railway cutting in the town, a
small piece of the sand rock upon which Birmingham is built, boiled
it in hydrochlotric acid, to remove the red oxide of iron, washed it clean
with water, and dissolved it by boiling in o mixture of hydro-fluorie
acid, nitric acid, and water ; immersed in this solution, a porous cell with
dilute acid and zinc as before; connected a picce of brags with the zine
by a wire, and suspended it in the outer liquid, which was kept hot by
means of & small spirit lamp beneath ; after allowing the action to
procecd several hours, I found the pieco of brass beautifully coated with
white wetallic silicium,

Experiment 3. Took one part, by weight, of the same sand stone,
after being purified by the hydrochloric acid, and 2} parts of carbo-
nate of potash, fused them together in a crucible until all evolution of
gas ceased, and a perfect glass was formed : poured out the melted
glass, and when cold dissolved it in water and used this solutiom in
tho same manner as the former ones, allowing the action to proceed
about twelve hours, when a good white deposit of metallic silicium
was obtained.

Experiment 4. Took some stones with which the streets of Birming-
ham are macadamised, pounded them fine in a mortar, botled the
powder in hydrochloric acid, to purify it from iron, washed it well in
water, and dissolved it by boiling an excess of itin a mixture of  oz.,
Ly measure, of hydro-fluoric acid, } oz., of water, and 4 oz. cach of
nitric and hydro-chloric acids, until no move would dissolve ; used the
clear portion of this solution iu the same manner as the former li-
quids, and readily coated in ita picce of brass with a beautifully white
deposit cither of aluminium or silicium,

b4
From these and many other experiments which I have tried, itis quite
clear that common metal articles may be veadily coated with white
metals, possessing similar characters to silver, from solutions of the
most common and ubundant materialy, and thus bring within the pur-
chase of the poorer classes articles of taste and cleanliness which are
at present only to be obtained by the comparatively wealthy.

Tho following specimens accompany the communication, and may
be scen at the society's house ;—

Ist. Onespecimen each of sheet copper and brass, coated with alumin-
ium from ¢ Pipe-clay,” according to process deseribed.

2nd. One specimen each of sheet copper aud brass, coated with
silicium, from silica and sand, according to process deseribed.

8rd. Specimen of Birmingham sand rock.

dth. Specimen of ditto, purified by hydro-chloric acid. .

5th. Specimen of shect metal coated with silicium from Birming-
bham sand-stone.
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6th, Speeimen of road stone with which Birmingham streets ave
macadamized,

7th, Ditto in a stato of powder.

8th. Ditto, purified by hydrochioric acid.

tth. Specimen of sheet brass coated with silicium from thiy rond
stone.

Buyuscuay, 24th Manen, 1851,

Gold—Its Distribution®*

Notwithstanding the preceding sketch, it would ill becomo auy
gealogist who throws his eye over the gold map of the worll prepaved
by Adolf Ermnn, to attempt to estimate, at this day, tho amount of
gold which remains, like that of Australia, undetected in the vast regions
of the carth, as yet unknown even to geographers; still lesx torpecu-
Iate upon tho relative proportions of it in such countries, At the same
time, the bourd features of the case in all known lands may be appealed
to, to check extravagant fears amd appreliensions respecting an exces-
sive production of the ore.  For we can trace the bounduaries, rude as
they may be, of 1 metal ever destined to remain precious on account
of those limits in position, breadth, and depth by which it is circum-
veribed in Nuture’s bank.,  Let it be bovne in mind that, whilst gold has
scarcely ever been found, nnd never in any quautity, in the secondary
nnd tertinry rocks which occupy vo large o portion of the surfuce, mines
sunk down into the solid rocks where it does oceur have hitherto, with
rare exceptions, proved remunerative; and when they are so it is only
in those enses where the rocks are soft, or the price of lubour low.
Further, it has been well ascertained, whatever may have been the
agency by which thisimpregnation was cffected, that the metal has been
chiely accumulated towards the surface of the rocks; and then, by the
abrasion and dispersion of their superficial parts, the richest golden
materials have been spread out, in limited patches. and generally
near the bottom of basin-shaped accumulntions of detritus, Now, as
every heap of these broken auriferous materials in foreign lands has as
well defined a base as ench gravel-pit of our own country, it is quite
certain that hollows so occupicd, whether in California or Australia,
must be dug out and exhausted in a greater or less period.  In fact, all
similar deposits in the O1d or New World have had their gold abstracted
from heaps whese areas have been traced and whose bottoms were
reached. Not proceeding beyond the evidences registered in the stone-
book of Nature, it may therefore be affirmed, that the period of suchex-
baustion in cach country (for the deposits are much shallower in some
tracts than in others) will, in great mensure, depend on the amount of
populution and the activity of the workmen in ench locality. Anglo-
Saxon cnergy, for example, as applied in California and Australin, may
in a few years nccomplish results which could unly have been attained
in centuries by a scanty and lazy indigenous population; and thus the
present large tow of gold into Europe from such tracts, will, in my opin-
ion, beqn to diminash within a comparatively short period. * * In conclu-
sion, flet me express my opinion, that the fear that gold may be
greatly depreciated, in value relatively to silver—a fear which may
Lave seized upon the minds of some of my readers—is unwarranted by
the data registered in the crust of the carth,  Gold ig, afterall, by fur
the most restricted—in its native distribution—of the precious metals.
Silver und argentiferous Jead, on the contrary, expand ro largely down-
wards into the howels of the rocks, as to lead us to believe that they
inust yield enormous profits to the skilful miner for ages to come; and
the more so in proportion as better machinery and new inventions shall
lesson the difficulty of subterranean mining. It may, indeed, well be
doubted whether the quantities of gold and silver, procurable from
regions unknown to our progenitors, will prove more then sufficient to
mect the exigencies of an enormously inereased population and our
augmenting commerce and luxury. But this is not a theme for a
geologist; and I would simply say, that Providence scems to have
ariginally adjusted the relative value of these two precious metals, and
that their relations, having remained the same for ages, will long survive
all theories. Modern science, instend of contradicting only confirms
the teuth of the aphorism of the patriarch Job, which thus shadowed
forth the downward persistence of the one and the Luperficial distribu-
tion of the other:—¢Surely there is a vein for the silver......The carth
hath dust of gold.,””

% Siluria : or the History of the Oldest Known Rocks containing Organic
Remains. By Sir Roderick Impey Murchison.
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The Society of Artw.

The Society of Arts waa established nt a meeting held on the 22d
Marveh, 1754, at which it received the de~ignation which it still retains
—** The Soecicty for the Encourangement of Arts, Manutactures, and
Commerce in Great Britain”  The fivst stone of the present huilding
was laid on the 28th March, 17725 the two hrothers, Ronenrr and Jous
Avan, from whom the Adidple devives its name, were its avchiteets,
and the Svciety fivst ozcupied it in 1771, Within the peviod which bas
sinee passed, many valuable inventions which now minister to our
wants o our enjoyments, trace their origin to that nssociation.—
Many distinguished men owe to the opportunities it presented their
eminence in public lite; and favourable nudiences have constautly,
during the discussions of the Society blushed at the hesitating timidity
of Gowpsymitd, and admired the profound and massive wisdom of
Jouxssox. Its objects, like its means, weve at first lmited, but the six
celebrated pictures in the Council Room, painted hy Banny between
the years 1777 and 1783, while highly illustrative of the state of tho
arts at that day, enable us in some degree to contrast the advance
which civilization and gcicnee have since made in manufactures and
comwmerce.  With the Society of Arts originated the coneeption of the
Great Exhibition of 1851 ; and in the Crystal Paluce at Sydenham, on
Monday the 3d July, it celebrated its centenary by a public dinner, at
which nearly 800 persons were present, and over which Enrl GrasvinL,
in the absence of the Duke of NEwcASTLE, presided.  ‘The temple which
then surrounded that nssembly, dedicated to all the triumphs of ancient
und modern art, would not now excite our admiration, exalt our race,
and illustrate our age, were it not for tho prudent and philosophic
cfforts of the humble but long unconscious founders of the early insti-
tution. A century hence will find thoxe who joined in that celebration
all equally silent; and it is beyond the speculative powers of the most
reflective mind to anticipate what fresh triumphs genius, science, and
art may unfold, to grace and adorn the revival of such un anniversary.

Electrommagnctic Engraving Machine.

This machine is somewhat on the principle of the well-known planing
machine. The drawing to be copied and the plate to be engraved are
placed side by side, on the moveable table or lid of the machine; a
pointer or feeler is so conncected, by means of a horizontal bar, with a
graver, that when the bar is moved, the drawing to be copied passes
under the feeler, and the plate to be engraved passes in a corresponding
manner under the graver.  Itis obvious that in this condition of things,
a continuous line would be cut on the plate, aud, a lateral motion being
given to the bed, n series of such lifies would be cut purallel to and
tonching each other, the fecler of course passing in a corresponding
manner over the drawing. 1f, then, a means could be devised for
cuusing the graver to act only when the point of the feeler passed over
a portion of the drawing, it is clear we should get a plate engraved,
line for line, with the object to be copied. This is accomplished by
placing the graver under the control of two clectro-magnets, acting
alternately, the one to draw the graver from the plate, the other to
press it down on it.  The coil enveloping one of these magnets is in
connexion with the fecler, which is made of metal. The drawing is
made on n metallic or conducting surface, with a rosined ink or some
other non-conducting sylstance. An clectric current is then esta-
blished o that when the feeler rests on the metallic surfuce, it passes
through the coils of the magnct, and causes it to lift the graver from
the plate to be engraved.  As soon as the feeler reaches the drawing,
and passes over the non-conducting ink, the current of electricity is
broken, and the magnet ceases to act, and by a self-acting mechanical
arrangemert the current is at the same time divertcd through the coils
of the sccond magnet, which then acts powerfully and presses the
graver down. This operation being repeated until the feeler hns
passed in parallel lines over the whole of the drawing, a plate is
obtained engraved to a uniform depth, with a fac-simile of the drawing.
From this a type-metal cast is tuken, which, being a reverse in all
respects of the engraved plate, is at once fitted for usc as a block for
surface printing. The machine is the invention of Mr. William Hanscn,
of Gotha.~—Journal of the Society of Arts.



1854.]

On the Colonring of Wool by Murexides

Prout discovered the peeulinr substance described by him under the
name of purpurate of ammonin, which wasx afterwards very fully
examined by Liebig and Wihler and received from them the name of
murexide, from murex, a shell-fish, from which the cclcbmt?d Syrinn
purple wax suppozed to have heen obtained.  This most curiots sub-
stance exhibits in uu extrnordinary degree, the property of dichroism,
being of o splendid garnet ved hy transmitted, aud of & b}!ﬂlltlflll
iridescent green by reflected lights s preparation, however, 18 some-
what complicated, being produced according to Gregory’s process, by
tire action of carbonate of ammonin on & mixture of alloxan and allox-
antine, two bodics resulting from the action of nitric acid, &c., upon
urie acid.

No methad of fixing this beautiful colour on textile fubrics has been
discovered, until latety the subject having engaged the attention of M. M.
Sace and Schluwmberger, w process hns heen invented by whickcloth
cuni be dyed of & colour far surpassing that produced by cochineal.

Tt was well known that the skin when moistencd with a solution of
alloxan and exposed to the air, became purple, and M. Schlumberger
soaks the cloth in a solution of that substance, squeezes out the excess
of liquid by pressure between rollers, dries at a gentle temperature,
and after ageing for twenty-four hours, brings out the colour completely
by passing the cloth over a roller hieated to 212° Falhr.

The colour appears as if by magic, and is said to be far superior to
that produced by nny prepacation of cochinenl, or by red dye-wouds.—
The cloth previous to being put into the dye-beck must be mordunted
with wenk tin salts, as unmordanted cloth does not give so satisfactory
aresult. It has also been found by M. Dollfuss that the process of
ageing way be replaced by simple exposure to the vapors of amonia.

The colour cannot be applied to cotton and silk, but only to wool 5
it resists sun-light very strongly, but it is partially destroyed by boiling
water, cspecially it the cloth had been mordanted previous to the
application of the alloxan. It is also destroyed by alkalics: and,
hencee, after a time by sonp. Various shades can be produced by using
solutions of different degrees of strength.

The price of the dye-stuff would exceed that of cochineal, but would
be much lowered it uric acid became an article of commeree, as this
substance can be readily obtained from pigeon’s dung, guano, sud the
excrement of all carnivorous birds.

M. Schlumberger has indulged in some carious speculations relative
ta tho existence of this colouring matter ready formed in nature. M.
Sace has found that poultry, and especinlly birds with a very brilliant
plumage such as the parroguets, do not produce sensible traces of the
uric acid during the moulting period, whilst the quantity is very large
when their feathers are fully developed.  The question naturally
arises, What beomes of the uric acid 2 May it not be transformed by
some as yet unknown metamorphosis in the animal body, into 2 sub-
stance like alloxan, eapable of colouring the feathers? From the
dichroism of murexide, above noticed, it is evident that this substance
is capable of producing all shades of colours which are made up of red,
blue and yellow. Hence, it is probable, that murexide 1s the cause of
the brilliant plumage in birds.  Further, it is chiefly those animals
which have but one exit for their excrements, and who produce large
quantities of uric acid, that exhibit a display of colours. Thus we
have the skin of the serpent and lizard, the wings of butterlies, the
scales of fish, often coloured in the most gorgeous manner; whilst the
skins of mammalia arc generally dull, and without that metallic lustre
and iridescence so peculiar to the animals above mentioned. These
however are mere speculations.

The ancients were ncquainted with a process for dyeing wool of o fine-

purple, which has been lost to our days; but, tradition tells us, that
this beautiful tint was produced by pouunding a quantity of small shelt-
fish, and ndding to the mass, either a quantity of wrine in a state of
putrofiction or water in which some of the same shell-fish hud heen
allowed to putrefy. The cloth soaked in the liquid thus produced,
only developed the beantiful purple colour after long exposure to the
air, and probably to heat. It secms probable that the Tyrian purple
was produced by murexide. .
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Manufacture of Parafiine from Bituminous Shale,

Immense quantities of hblack bituminous Shate oxist in Upper Canada.
The Utica Slate and the Hamilton group are especially rich in Bitu-
men.  The distribution of these rocks in Upper Cannda will be seen by
an ingpection of the Geological Map which accompanies Mr. Logan’s
admirable paper.  We have before hald oceasion to refer to the atten-
tion with which tho bituminous Shales of Canada have been distin-
guished. It will be some relief to those who have speculated vainly
upon their value ax u combustible matervial to find that they may be
employed for the production of Parnfline.

¢ The proced of distilling bituminous Shale, first effected on a large
gcale by Selligue, in France, is now carried on with great success by
Wiesiann & Co,, at Beuel, near Boun, on the Rhine, The paraffine
is employed in the manufacture of candles, and has been found to
compete advantageously with wax und spermaceti, at 663'dollars (£10
g, 4id.) tho 100 Ibs., or something more than 2s, per b, The lightest
volatile oil obtained hax a specitic gravity of 0:730, and like the
benzin of conl tar, is well adapted for cleaning clothes, gloves, &e.,
as a solvent for various resing, &e. It is also mixed with the denser
oil+, nnd produces & mixture of & specific gravity of 0-830, which is
used as camphine in lampe. It is ot a light straw colour, and is sold
in zine jars, at the rate of 30 dollars (£4 123, 6d.) per 100 quarts. or
somewhat less than le. per quart.  The fixed oils are rendered drying,
and are employed for painting external wond-work, &c. It i3 also
oceaxionally hurned for the production of fine lamp-black for tho
manufacture of lithographic and letter-press printing ink. A quantity
of' asphalte is nlxo obtained, which is n-ed for various purposes; and a
greasy staff, which is used for lubricating the axles, &e., of corves
and other waggons in mines, &e.  The success of this manufacture is
very encouraging for the promoters of the similar oue from turf, now
completed near Athy.—Polytecknisches Centralblatt,

The Ontarioy Simcocy nnd Huron Railvoade

Tho Report submitted by the Board of Directors to the Proprietors,
at their annual meeting, July 17th, 18534, furnishes a very satisfactory
and encouraging account of the present operation of this important line
and its future prospects.  This Report having already appeared, in ex-
tenso, in varions public journals, we shall confine ourselves to a brief
abstract of its contents:—

Tho entire length of t]nislline, from Toronto to Collingwood Harbor,
Lake Huron, is 94} miles; 643 miles are now in permanent operation,
and served by the following way stations—

Way Stations.

Miles from Toinnto. Way Stations. Miles from Toronto.

1. Davenport Road...... & 9. Holland Landing ... 381
2. Weston ... 80 10. Bradferd ........c.... 417
3. York wecvnncicnnnnonen. 11:8 11. Scanlans..... . 44-6
4. Thornhill .............. 14:5 12, Lefroy.eeeccenseene. 52:0
6. Richmond Hill........ 185 13. Bell Ewart (branch) 63-6
6. King ...coaneene . 228 14, Pratts .. veees 59D
7o ARrOr3accciiicinnceneens 30°1 156, Barrie ccevsee.vsinneess 632
8. Newmarket......coooo. 344

The Company’s steamer Morning makes the daily circuit of Lako
Simcoe, and thus establishes & regular connection between Toronto and
the country bordering a shore of nearly 150 miles.

The northern division of the line, from Barric to Collingwood, 81}
miles in length, will be completed early in Scptember. The selection
of Collingwood Harbour by the Chief Engincer has proved very judi-
cious, and the necessary works for the safety of shipping are in rapid
progress.

Lighthouses ave already being.constructed by the Government for
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the sufe navigation of Georgian Bay and its channels to Lake Huron.
The uncertainty in which the City Esplannde works appear to be in-
volved, will not permit of permanent wharfage and depots to be con-
structed at ‘Toronto until all doubt as to the intentions ot other railway
companies is removed.  ‘The entire cost of the road, up to the 1st July,
msounts to £702,286. 1s. 3d., including construction of line, locomo-
tive and general rolling stock, way stutions, terminal depot, harbour and
stenmboat services, With reference to the through route, the Chief
Engincer, Mr. Cumberland, reconds the following encouraging opinion
of the prospects of the Northern Road:—

]

++1t has always been urged that the trade of the north-western terrl- .

fory of the United States, as well as of that of the migeral regions of
Lake Superior, wonld fiud a cheaper, more facile, and rapid outlet to
the Atlantie, by your Road, than by any other possible line of transit,
Nothing has yet occurred, or is likely to present itself, to wenken this
position.”

The Superintendent’s Report isa voluminous and talented exposition
of the working cost, expenditnre, returns, and, more particularly, the
prospects of the line. The traflic exceeds the most sanguine expecta-
tions which had been formed of it. Without any through travel the
receipts have gradually increased until they now cqual the earnings
per mile of the Montreal and Portland section of the Grand Truuk
Railivay. From a local traffic alose the road is earning £15 currency
per mile per week, and Mr., Branel estimates that, by a judicious ma-
nagement, & through traffic may be obtained which will yield a gross
revenue of £80.000, making, with the local traflic, £135,000 per
annum, of which 50 per cent. will be required for current espenses,
leaving £68,000 for net revenue, or S per cent. on the entire cost of
the Road: whicly, after paying 6 per cent. interest on the debt, leaves
a dividend of 14 per cent on the stock issucd.

With respect to the fature prospects of the Road, we subjoin the fol-
lowing extracts from the Superintendent’s Report—

* Notwithstanding the severe competition which exists hetween the
various paraliel lines of railroads terminating at the Atlantic cities of
the United States, it is shown by statistics of the clearest and most
satisfactory nature, given by W. J. McAlpine, Exq., in bis Report on
the Canals of the State of New York, for 1853, that, in the conveyance
of freight, railways cannot compete with water carriage on the limited
scale afforded by the Erie Canal; how much less, then, can they com-
pete with our magnificent lake navigation ! and hevein lies the strength
of sour route as compared with all others, for by conuccting the navi-
gation of the lakes, by spanning the isthmus of Canada, at the narrow-
est point, your road shortens the aggregate distunce between Lake
Michigan and the Atantic cities somc 300 miles, avoids the tedious
navigation of the St. Clair Flats, over which large vessels are usually
lighted, and saves the tolls, expenses, and delays incident to the Wel-
land Caunal, by the introduction of but 93 miles of railway.”

¢ Nor is your road leggs favourably situated as regards a passenger
business. Your northefn terminus on Lake Huron will, on completion
of your line, be reached in 22 hours from New York, and in 28 hours
from Boston. From your terminus the traveller can be conveyed to
Milwaukie in 34 hours, through a navigation of which 200 miles is as
safely sheltered as the Hudscen or St. Lawrence rivers, and through
which the scenery is infinitely superior to cither; thus Milwaukic can
le reached in 56 hours, by n route so agreeably diversified by changes
from steamboat to railroad as to afiord every desirable rest and
refreshment.”

«Comparing this with the shortest possihle route between the same
points, we find that the same journe~ ~an beperformed by a continuous
line of express railway travel, on W...cd no rest or change is affonded,
except from one set of cars to ancther, and by crossing tho bridge and
ferry at the Niagara and Detroit fronticrs, in 46 bours, thus saving, at
the cxpense of all comfort, rest, and convenicnce, 10 hiours; for which,
however, the traveller must pay not less than six dollars in moncy,
and at least one day to recruit himself for business. Nor will the tra-
weller for Chicago fail to discover the greater convenicnca of yourroad,
o, by the }ose of only 16 hours in & Journey of oo miles,
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which will be spent in the enjoyment of necessary repose, he can reach
his destinntion fresh and ready for buriness at a less expense than by
the shortest railway route, and, if necessary, ready to proceed at once
on his further journey into the interior, over any of the numerous
railways diverging from Chicago.”

The following stutistics of the line are interesting. They are con-
tained in the Appendix to the Report—

Number of pussengers of all classes carried in cars:—

AdULS coacnrcincrnne cennncressnossssosesonss sssososcs ssoas . 106,891
Children sieeesceseiecoransccesscrasonen vesevectanes 8,042
Free, and carried for construction........... 8,038

Number of miles travelled by passengers of all clusses, or number of
passengers carried one mile :—

. 2,875,742

. 94,749

. 215,016

2,184,489
1t is worthy of note that the traffic on this line bas been in the ratio
of upwards of three willion passengers carried one mile in twelve
wmonths, without the. occurrence of an accideut—a circumstance with-
out a parallel, we believe, on this continent, and one which reflects the
greatest credit on the superintendence of Mr. Branel.

NUMBER OF TONS OF FREIGHT OF 2000ths. CARRIED.

Adults o ciieninieionnnnas +ieeranasens seserevasoresarann
Children coeecvaneeens
Free, and carried for construction....

cesseac e

Car

- L2 5
Moving. |oist {29 {34 | Wheat, | Flour. | \Loads lpoem,
North....... 1191 } 2462} 83203 8{ ... 790 | 7772
South....... 26421 891 ] 937} 6338} 75183 | 13520 ) 29860
Total number of TonS..c.iceeiienvaivcsnes 37,132
Total movement of freight. or number of tons carried 1 mile. 1,239,763}
Miles.

Average rate of speed adopted by ordinary Passenger Train (in-

clulding Stops) Per HoUTeee v cevarrcineieceretee e cereer s eessnessnans 20
Rate of speed when in MotioN e e cecerenceecenanivencneen evensenenseane piv
Average rate of speed of Express Trains (including stops) perhour 25
Rate of speed when in motion ...ceeeeceecriainanienitineresiennrassannnas 30

Average rate of speed ot Freight Trains (including stops) perhour 12
Rate of speed whea in MOtioN... covviiennieercectnecenisnesesenseniienns 17
Avcrage weight in Tons of Passenger Trains, exclusive of Engine,

Passengers, and Baggage. e vieneereciianeiiconeiceannrenoniancane 53
Average weight in Tons of Freight Trains, exclusive of Engine and
average Freight, tons (2000 Ihs.)eeeccieerieenniamnieiinnennrneeaeee o

Canada Grand Trunk Rauiway.

We have not space to notice at length the Report of the Directors
snd Engineer of the Grand Trunk Railroad, just published. We shall,
howescr, give copious extracts in the next issue of this Journal.
Meanwhile, we quote the opinion of the American Railroad Journal on
that portion of this stupendous work which is in active operation:—

+The road is unquestiovably one of the best constructed works of
this kind in the country. Though traversing for nearly 100 milcs the
roost mountainous portion of the Eastern States, it has an admirable
line, with no grades impoxing a serious impediment to a heavy traffic.
There is no road in the United States where, to a stranger, there are
80 many apparent obstacles, but which disappear one after another as
they are approached. Just the appropriate md of solution appears
% havo boco rosurted w iz cach omergency, and & porsos Tidipg over
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the road experiences a satisfaction similar to what he fgels at the con-
templation of any perfect speeimen of arl.  The road i3 ccr'mmly.oue
of our best specimens of engineering skill, and one in which science
has contributed most in guiding und ussisting labour, The work may
Vo regarded as o chef d'curre.”

The earnings on 292 miles of road in operation, for the week ending
July 22nd, 1834, were from the following sources:—

No. 4,579 Passengers, Hrst class coocovneeern $5,332 93
No. 323} Passengers, sccond class .o cereavenee 235 90

No, 24181 Tons Merchandise e oo 5,865 84

N0.557,627 Feet of Lumber ... 2,027 12
No. 943 Cords of Fire Wood .. 1,5_1_1’8 20
MUIlS, 8C.  cevrererensaveressorasssaorsorsonsorareesennasse 140 27

Total earnings for the week cevevionneciiiiianeen $la’>.a‘;;‘39 ‘.)§
Previous carnings since Junuary 1, 1854 ... 390,368 77

Total earnings since January 1st veeearanaeaeeeee 405,928 75

Canailla Great Western Rallwaye

The carnings for the week ending August 4th, 1834, on 229 miles of
road in operation, were from the following sourees :—

From PASSCHZErS  cevvnvneviisiisiesinncnsnsnnnseeees £2,420 0 7

From Freight .. 989 8 6
From Sundrics vereeenenee 268 10 4
Total CATNINES  eevcervrecesseensersraneanes e £3,286 19 5

Amcunt of previous rcccipts................-...:.....144.-!56 14 23

Total receipts since the Ist of January ...... £147,743 13 7%

Total number of Passengers sinee 1st January 202,560}

Nova Scotin Rallwways.

The State of Maine informs us that Nova Scatin and New Brunswick
hare both adopted the gauge of 5} feet makiug it uniform with the
line of the Grand Trunk Railway of Canada: and when the various
sections, the “diyecta membra,” in Canada, Maine, andin the provinces
east. become connected. they will form an unbroken line of milway, of
uniform gauge, from Halifux to Detroit,

In 1853 Nava Scotia provisionally agreed to adopt the “Company
principle,” similar to that of New Brunswick, and six months time was
allowed after the royal assent, for the organization of the Company.—
On the failure of this, « the government scheme” was to come into
operation.

The war in Europe checked, and in fact defeated the plans of those
who sought to inaugurate the Company within the six months, and at
the end of that time Mr. [{owe introduced and carried through Parlia-
ment his scheme for a goverument line.

The work was commenced on the Sth of June, 1854, at Ialifax, and
a section of some ten miles is under contract to he epened this year.—
An additional section of fifteen miles will he opened in 1855.

The first 25 miles forms a common Trank for the lines ranning to
Ambherst, to Windsor and to Picton, and we learn from Mr. Howe that
they intend to push the Trunk line to the frontier of New Brunswick,
€0 a8 to mect their line at that point, as soon ae it can veach it, from
St. John. They will thon extend branch lines to Windsor and Pictou as
occasion may require.

The Province of Nova Scotia has an averflowing Treasury, and is free
of debt.  For some years to come, the city of Halifax will furnish &
ready market for her dehentures, atd per ceut, and as the line praposad
will form an important link in the Great Trunk Railway from Halifax
to the United States and Canada, no fears src entertained as to the
payiug qualities of the Line.”
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Ratlways in New Brunswicke

We learn (says the same authority) from A, C. Morton, Esq. Chief
Engineer of tho Europeau sud North American Rnilway, in New
Brunswick, who is now in this city, that the contractors for building
the Bast nud North Awerican Railway in that Provinee, Messrs.
Jackson, Brassey, Peto and Betts, are pushing on, with all practicablo
despatch, the construction of the cntire line from St. John to the
Gulf of St. Lawrence, and to the frontier of Nova Scotin. A large
portion of the raily are alrendy delivered, und the iron bridges ure
cither all reccived, or already shipped from England. Al the principal
bridges are of iron, sindlar to those going up on the Quebec and Rich-
mond Railway, and the road is to be of & superior character throughout.

Some difiiculty exists, from the scarcity of labourers, but from the
present posture of the work it is helieved that during thie coming year
the line may be completed from St. John to the Nova Scotinline. The
locating surveys are finished, and the work is sub-let to American
contractors.

N1aaara SvsrensioN Bringe—The new Suspension Bridge over the
Niagara River, conuccting the Great Western and New York Centr 1
Railwuys, will possess a strength equal to six times the tension that can
be produced by a maximum strain on the upper floor and a full load
on the lower floor at the same time. —The permanent tension of the
cables from their own weight and that of the superstructure, will be
only one-tenth of their ultimate strenges.  There is, therefure, ample
provision for safety. Moreover, the whale structure will be so arranged
and stayed, that no oscillutions or very perceptible movement ¢an take
place. .\ hurricane which would prostrate the wholecity of Buffalo,
and every wooaden bridge in the country would be harmless to this
bridge—so well will it be guarded by stays.

Ascrr Rutroan WareLs.— One of the most. interesting sights
in Iavis, and une that no American ever thinks of visiting, as he pro-
bably never heard of it, ix the railred from the Barrier d° Enfer to
Sceaux. 1t is but seven miles longz, and was built as an experiment
upon i new system of wheels.  The engine, tender, and hindermost
cnr of the train, are furnished with ohlique wheels, under the ordi-
nary upright ones,  Where the track is strnight, these do not touch
the rails; but at the curves, they come into play, rattling along the
inner edge of the rails, and preveating the train from rumning off the
track, The read was therefore made purposely tortuous, and the most
swlden and seemingly dangerous hends were jntroduced at frequent
intervals.  The two stations are civcular. and the train as it reccives
its passengers, is doubled up inte 2 rmg of 30 feet radins. The
smallest curve upon the road ix 6% feet radius, and over this the train
goes at full speed. The corners of the cars are cut off, w0 that the
vehicles, in following the curves. do net fufringe upen cach other.
Sceaux is upon an eminence, which the yoad ascemds spirally, with
something like 2 mile of tract—it only going. in advance, n hundred
feet. The invention—which, by the way, ix ten years old—hasproved
proctically very successful ; butithas never beenapplicd to any extent.
Daily Times N Y.

Paver rrox Woan.—In the Jast sitting of the Socicte A’Encournge-
ment pour I'Indusrie Nationale a paper was read setting forth a plan
for making paper from wond.  The bark is first taken off the wood,
andthe wood is then cutin snch a way as to be casily madeinto shavings;
the shavings ave then cat very thin: next they are placed in water
for six or cight days, then they are dried, afterwards they are reduced
10 the finest powder possible by the sneans of a corn mill.  This pow-
der is then mixed with the mags which serve to prepare the pulp of
paper. nnd the ardinary operation of paper waking is proceeded to.
Al white waods, such as the paoplar, the lime, and the willow, arc
suitable for the purpase, hut the discoverer aseribex a gaod deal of his
suceess to the quality of water he employed—that of the little river
Dollar, which runs near Mulliouse, Fur the first experiment e em-
plored the wood of the trembling poplar, and he presented specimens of
paper made from it.
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Coaunadian Institute.

EXTRACTS FROM THE MINUTES OF COUNCIL, JUNE 3rp, 1854.

G. W. Allan, Exq., Sceretary of the Canadian Institute, offered a
picee of ground on George Street, 50 feet frontage by 130 in depth,
as a gite for & huilding for the purposes of the Institute.

Mr. Allan's liberal offer was cordinlly nceepted by the Council, and

the thanks of the Institute were ordered to be given to that gentle-
man.

A donatjon from the Rev. G. Bell, of Simcoe, was announced. Mr,
Bell’s donation consisted of a lurge number of Indian Remains and
Geolagicul Specimens.

The thanks of the Institute were ovdered to be transmitted to the
Rev. M. Bell, for his valuable donations.

The following gentlemen were proposed Members of the Institute:—
Mre. SMALL, covviricnir e vneciensenee. Collingwood Ifarbour.
Revx. Professor J. Syirin, ....... .. Kingston.
Rev. Professor J. WiLLiavsox,... Kingston.

Mr. 1L N. CotntraNpdT ...o'oeeeo.. Shincov.

COUNCIL MEELTING, JULY 21st, 1854,
The following dunatiens were announced by the Vice President .—

« The Bombay Magnetical and Meteorological Obeervations,” pre-
sented by the Hon, East India Company.

A specimen of the Oraithorhyneus, from Australia, presented by
Mr. Maurice Baldwin, of Toronto.

Tweaty-four volumes of Bohn's Scieutific, Standard, Antiquarian,
Classical, and Illustrated Library, presented by . G. Bohn, Esq.,
London, through A. M. Armour, Esq., Toronto.

The Census of the United States, and the Dacumentary History of
the State of New York, presented by A, H. Armour, Esq.

The thanks of the Council were ordered to be transmitted to the
Honourable East India Company, Mr. Maurice Daldwin, Mr. Bohn,
and Mr. Armour, for their respectivo donations.

Mr. Richard Denison, of the township of York, and Mr. George

Wilson, of the City of New York, United States, were proposed nem-
hers of tke Institate.

COUNCIL MEETING, AUGUST 9rur, 1854,

The following Donation from A. H. Armour, Esq., Toronto, was
nauounced :—

Schooleraft’s History, Condition and Praspects ot the Indian Tribes;
Parts First, Third, and Fourth.

Report of the Superintendent of the United States Coast Survey for
the year 1852.

Report of the Commissioners of Patents for the year 1853 ; Part 1.,
Arts and Manufactures.

Mr. Armour’s donation was accompanied by a letter, informing the
Council that he was indebted to the liberality of the Hon, G. W.

Manypenny, Commissioner of Indian Affaivs, the Hon. J. M. Brodhead,

Washington, and Ellicott Evans, Esq., Buffalo, for the above-mentioned
valutble works.

The following resolutions were ordered to be transmitted to Mr.
Armour:—

SANADIAN INSTITUTE—MINUTES OF COUNCIL.

[1854.

¢ Resolved --'That the best thanks of tiue Council be tendered to Mr.
Armour for his valuable donation, and for his constant and active zeal
in promoting the interests of the Institute.”

¢ Resolred,—That the thauks of the Council bo tendered to the gen-
tlomen mentioned by Mr. Armour as having so liberally assisted in
obtaining this valuable addition to the Libravy.”

COUNCIL MEETING, AUGUST 23rp, 1894.

The following gentlemen were proposed members :—

Mr. J. Ul THOMROS civeveeteennnnes
Mr, I B. Remn.......
Mr. D. Q. FRENCH civevennseecanisenesceecnnen

teeessess Toronto.

¢ Resolved,—That the thanks of the Council be transmitted to
Licutenunt A. Noble, R.A., for hiy vuluable Monthly tuhles of the
Meteorology of Quebee, commanicated by him to the Canadian Journal,
and that the Council desire to express their regret at the suspension of

the Quebzee table, on accouut of the removal of Licutenant Noble to
Montreal.

s Resolved,—That the thanks of the Council be transmitted to Dr,
Smallwood, St. Martin, Isle Jesus, and to Professor Cherriman, Diree-

tor of the Provincinl Magnetic Qbservatory, for the valuable monthly
Meteorological tables of Isle Jesus and Toronto.

Robert Stephensony M.,

The Library of the Canadian Institute has rccently been cnriched
by contributions from various souvces. Appropriate acknowledg-
ments of this encouraging liberality~~which is rapidly creating a per-
manent and most valuable andjunct to the Institute—have heen duly
inxerted in the extracts from the Minutes of Council. It is with great
pleasure that we have to announce in addition to recent contributions
already noticed, a most valuable donation from the distinguished
engincer, Robert Stephenson, Esq., M.D.

Mr. Stephenson’s donation consists of the celebrated work on ¢ The
Britannin and Conway Tubular Bridges, with general inqguiries on
Beams and on the Properties of Materials used in construction, by
Edwin Clark, resident Engincer. Published with the sanction, and
under the supervision, of Robert Stephensen.”

A magnificent folio volume of plates, illustrating the Britannia and
Conway Tubular Bridges.

The Quchee Meteorological Table.

The Meteorological Table for Quebec, which has been kindly fur-
nished to this Journal for several mouths past by Licatenant A, Noble,
R.A., will no longer appear in its usual place. It is with greatregret
that we make this announcement, as we conceive that the absence of so
important alink in the chain of Metcorological ohservation, which has
hitherto been so well sustained, will be seriously felt hy all interested
in this department of Science.  The eceasion of the suspension of the
Quecbiee obscrvations is the removal of Licutenant Noble to Montveal.
The Council of the [ustitute have expressed their sense of Licutenant
Noble's active exertions in the caunse of Canadian Meteorology, by
transmitting to him their thanks for his monthly contribution to this
journal. A copy of this vesolution, as well a3 of one transmitted to
Dr. Smallwood, of St. Martin, Isle Jesue, and Professor Cherriman,
Toronto, will he fouud in the Extracts of the Minutes of Council,
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Geological Map of a portion of Western Canadn.

We are most reluctantly compelled to issue a considerablo quantity
‘of the .\ugust namber of this joursal with unceloured geologicul M'nps
fand scotions illustrating Mr. Logan's valuable paper on the Physical
7Structurc of the Western District of Upper Canada.  Notwithstanding
‘every effort made to ensure and expedite the rather tedious process of
icm‘c!'ully colourityy wany hundred Maps with not less than fourteen
different tints, we have been disappointed in procuving the requisite
number. W have preferred, however, to publish the full complement
-of onr present issue, rather than disappoint by delay s considerable
proportion of the members of the Institute, as well as Subscribers to
the Journal. ‘This determination has been less reluctantly adopted on
-account of the expressed intention of the Council to farnish all those
gontlemen whose names are now upon the books of the Institute, with
a coloured copy of Mr. Logan’s Mup, as soon as they are completed.

Miscellanea.

G ol Mining in England—FErtraction of Sulphur——Age of Man on the
Earth—Seacage Manure—Electric Colour Company—Crystal Palace
— Wheeling Suspension Bridge—Trade Museum in London—Wisconsin
Lead—Longitude of Cambridye—New Planet—MNoon's Surfuce—,
Specula of Telescopes—Columbindes—Iron Furnaces i Great Britain
—Revenue, Egpenditure, and Commerce of Great Britain—Cotton from
India—Cusunultirs at Sea—Eqyptian Railroud—Nadame Sontag—
Canadwtn Exports to Osicego.

Gold Mining in Bngland is a failure. The auriferous gossan of the
Doltimore appears to be already practically exhausted.  Strong
suspicions of * Salting” the specimens upon which the examinations
were made and reparts fuunded, ave expressed.  The gold Mining
share market (England) is in a very depressed condition. A general
waut of confidence exists in all Qaartz Mining Gold Companies.  This
feeling extends both to Californiz and Australiz,

Several Companies have heen formed in England for the extraction
of Sulphur from various Miverals. Thiz is a consequence of the
cceentric manwurre of the King of the Two Sicilies, who declared
Sulphur one of the articles contraband of war,—and hence prohibited
its exportation from his dominions, much to the discomfiture of a vast
maltitwde of chemical and other manufacturers in England.  The
annual  consumption in Great Britain and Ireland, amounts to
60,000 tons, which at £3 a ton, equals £300,000. = year. It appears,
however, that awing to the remonstrances ot her Majesty’s Minister at
the Conrt of Naples, the Kiug lias removed the prohibition reganding
the export of Sulplur, which is only considered contraband of war
according to circumstances, and the port to which it may he conveyed ;
and that wheu sent ont in it$ native or snmannfactured state, it may
he presnmed to be destined for peaceful aud not warlike purpoases,
especially when shipped to a mercantile port—all vessels being allowed
to couvey it, with the exception of native hattoms,

The Mining Journal says that the voleanic Sulphur, which we have
hitherto abtaned from Sicily, owing to its freedom from impurities,
has been of great importance to us in several of our manufanufac-
for many purposes.  Were we to avail onrsclves of the resonrces
we possess at home, in a great measure we should hie independent of
the supply derived from foreign sources.

1t is with con<ilerable satisfaction we see that the guestion has
already excited some interest among many influential people connectedd
with our home mines. A company ha< been formed at Conway for
working the Sulphar in that district, which. it is stated. is nearly free
from any deleterions mixture. Scveral other associations are in
conrse of farmation for the same purpouse.  Mines in Wales which are
nat profitable for copper would, if worked for sulphur, hecome pay-
ings and the refuse which is thrown away in Cornwall might be like-
wise rendered available.  In several of the States of Germany, where
mining operations are earried on by a very simple process, a compara-
tively pure Sulphur is obtained from the mundicy ores there produced.
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In an essay just published, Dr. Usher, an American geologist, un-
hesitatingly pronounces on the age of wman on the surface of the earth,
from remains, tound more cespecially in Americn.  Speaking of the
remains of a single hunan being tonmd on the banks of the Mississippi,
utu depth ot 16 tect in the soil, he suys, from this it appears that the
haman race existed in the dodta of the Mississippi more than 67,000
years igo,

Prof. White, agricultmial ~hemist, and Me. Henry Stothert, patentee,
of the Sewage Deodorising aud Patent Manure Company, have had an
interview with Viscount Palmerston, tor the purpose of submitting to
his Lordslip specimens of oints and barley grown upon clean: sand, and
cultivated by means of pellucid sewage water.

The Blectric Power, Light and Colour Compuny, are advertising
their Colours and state that they are prepared to supply the trade with

Jalours unequalled in quality and lowness of price. A notice of this
important manutacture will be tfonnd in the 1st vol. of the Cunadiun
Journal,

Twenty thousand three hundred and seventy Season Tickets of
the Crystal Palace, Sydenham, have been sold up to July 7th.

A Boston journal says, that the oviginal cost of the Wheeling Sus-
pension Bridge, which was blown down in a heavy gale some weeks
since, was $170,000, awl the damage occasioned by its recent full was
abont S100,000,  The towers from which it was suspen ed rise 1533
feet above the low water level of the Ohie River on the Wheeling side,
and 1323 ft. high on Zane's Island,  The Bridge flooring in the centre
of the river was 91 feet above low-water mark—or so low that in timesof
great freshets some of the viver steamers, with their tall chimneys,
were unable to passbeneath it.  The bridge was suspended from ten
cables, each composed of 5590 strand« of No. 19 wire, and two smailer
cables of 140 strands cach.  The cables were 1330 feet long from
anchor to anchor, and were estimated, by Mr. Ellett, the builder, to
be capable of supporting a weight of 297 tens, cqual to 4000 men.
The length of the span was greater than any other suspeusion bridgo
in the world.

The Council of the Saciety «f Arts have determined to organize a
Trade Muzewmn. Her Majesty’s Commissioners of the Great Exhibition
of 1851, have agreed to co-operate most cordially with the Council
of the Society of .Arts, and to contribute annunally out of their surplus
funds in aid of @ sinultancons collection of materinds for the several
branches of the proposed Trade Musenm.  The Smithsonian Institu-
tion at Washiugton has undertaken the geneinl agency for the United
States, and it is said that promises of assistance have been received
from influential parties in the British Provinces.  In an article on this
important subject, the Mining Journal gives the names of geutlemen
in England, Europe and India, whose nctive co-operation has been
salicited or tendered.  We shauld like to know how far and by whom
Canada is represcuted in this wudertaking.

In the same paper we find that irrespective altogether of theintended
Trade Musenm, the Socicty opened, in St. Martin’s Hall, on the even-
ing of Tuesday, the 4th July, their Educational Exhibition of Appura-
tus and Scheol Literature, contributed hy nearly 400 exhibitors. A
aumerous hody of its members assembled for the specinl purpose of
mecting Prince Albert, the president of the society, The exhibitionis
now open to the public; several commissioners have heen appointed
hy Farcigy Governments to visit, inspect it, and report on its results,

The vicitar will find it exclusively devoted to educational advance-
sacnt, and although to x certain extent experimental, and the arrange-
ments as yet incomplete, it must prove pre-cminently useful in cen-
tralizinge for public inspection the evidences and examples of all the
most approved systems, for the beneit of all engaged or interested in
educational pursuits.  These whe come in the hope of such attractions
as dazzle by the glare of their spleudour at Sydenliam, will be disap-
pointed : the design, the armmgements and the display are purcly
utilitarian, the avowed object heing the improved condition of the
penple.

During the past 12 years, the quantity of lead praduced from tho
Wisconsin Lead region alone was 7,103,318 pigs, weighing 497,241,360
1hs., and realizing S16.657.989.  The vearly returns have varied from
425,814 pigs to 778,495, or from Z8.603.960 The. 1o 53,494,862 1.

At alate mecting of the Aztranomical Sweicty, Professor Challis
read a paper on * the Determination of the Longitude of Cambridge,
from ahservations by Galvanic signals, it was stated that the result
was obtained from 281 signals, which gave the fina! determination of
the longitude of Cambridge Observatory at 22-°68 cast.  This deter-
mination is -85 lesr thau that which had been used, aud wpon which
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no suspicion at all rested of being in crror to any thing like that
amount.

My, J. R. Hind, London, has discovered another new planet. It is
like & star of the tenth magnitude, nnd is situated almost exactly upon
the ecliptic, nbout midway between two stars of the fifth magnitude—
29 and 32 of HLunsteed in Capricornus.

The Barl of Rosse says, that he does not believe there is auy
known photographic process, which is sufliciently sensitive to give
detaily of the Moon’s surfuce in the least degree approaching to tho
way in which they are brought out by the cve.

The ame Nobleman in a letter to the Astronomer Royal, a portion
of which is published in the Atheneum of June 17th, says, in relation
to specula for telescopes :—¢ You recollect, no doubt. how greatly
superior silver would Le to speculum metal, if it could b as well and
and as easily polished as speculum metal. At the Ipswich meeting of
the British Association, T described a process which had been, ton
certain extent, suceessful. It is diflienlt, however, und uncertain ;
and as a silver surface is very perishable, it would searcely be worth
while to employ it, except under special circwnstances.  Another
wethod which [ have very recently tried is perfectly casy, and pro-
mises well. A plate of glass is coated with silver by precipitation from
saccharate of silver.  The silver filn is then varnished with tincture
of shell-lae, and when dry, the tem) seature of the glass is gradually
raised to the fusing point of shell-lac.  Picees of shell-lae are then laid
upon it, and over them a piece of thick glass, A slight weight presses
out the superfluous shelldae, and the whole having gradually cooled,
the silver film adheres permanently to the shell-lse, the glass upon
which it had been oviginally precipitated being easily removed without
injuring it.  We have thus a silver surtace apparently as true as tho
wlass upon which it has been precipitated, and with o beautiful polish.
The experiment is imperfect so far as this, that as yet merely comnion
plate gluss has been tried, and not 2 true glass suvface : and as } am
absut 1o set out for London, I shall have no opportunity for some time
of completing these experviments, With the view of applying Mr.
Lusell’s levers to ane of our G-foot specula, should there be 2 reasomable
prospect of improving its performance in that way, I have tried some
expériments as to the practicability of drilling speculun metal. I find
it cant be drilled by a tubular dsill of soft fron and cmery, the core
being from time to time removed hy a pointed chisel, and a very light
lzummer, by which it can be safely broken up gradually, A drill with
diamonds set in a groove, cuts it well alsoz und even n drill of per-
feetiy hard steel, revolving slowly, cuts it well: so that there can be
no serions difficalty in making the necessary perforations.”

At the Fort Pitt works, Pittsburg, the proprietars ave engazed on
s Government orvder for 21 guns of the heaviest calibre, called
¢ Columbindes,” having a ten-inch bore and throwing a 124 pound
shot.  Licutenant Rodman is the inventor of a new priuciple in cast-
ing ordnance.  The caunon is cast hollow, aud 2 constant and ever-
renewed stream of water forced in, thus cooling the interior first in-
stend of, as was the old plan, casting solid and allowing the outside to
coo! first.  Canuon cust hy both methads have heen subjected to
powerful tests, and it is found that thuse cast on the new principle
bearfive and six times the number of charges of those cast by the
old method.

In the year 1806 the total numberof Iron Furnaces in Great
Britain was 216 and the production 243.83) tons: in 1832 the total
number of Furnuces was 635 and the production 2,701,000 tons.

A Parlinmentary paper just printed contains the following satis-
factory statements relative to the Revenue, Expenditure and Com-
merce of the United Kingdom.

In the year 1833 the surplus of revenne was 3.254,5057, boing
the lurgest excess for ten years, The net amount of the several
branches of the vevenue of the United Kingdamn paid in the ex-
chequer was 514303448 The expenditure out of the revenue paid
in the same year was SLITLERM, In 1853 the taxes repealed or
reduced aqnounted to 3,247,474 and the estimated amount impo-ed
was SAARIGSIL At the end of last year the balancesin the excheqguer
were 48,2400 The capital of the national debt last year wus 770,~
923,001, The quantity of raw cotton imported last year was 895,266,-
™ML anl of wool, TIL396445L  The total declared value of Britich
and Trisl produce exported last year was 93,357,306/, Last vear the
vunber of vessels built and registered was 798, of 202,171 tons.
The number of vessels belonging to the United Kingdon last year,

exclosive of river steamers, wax 18206, of 3,730,087  tans, amd
the men emploved, exclusive of masters, was 172,525, The

[1854.

The births in the year were
marringey 162,185, The total

coinage in the year was 12,664,1250
(612,341, the deaths 421,775, and the
paupers relieved were 818,315,

There appenars to be no longer any doubt as to the capabilities of
India to supply the United Kingdom with cotton. The London Morn-
iy Chronicle considers it ns demonstrated beyond all question, that
India can furnish cotton for the British Market. The inferiority of
Indinn Cotton compared with American avises from what befulls it
subscequently to its production in the fields.  Railways for transporta-
tion, uud an improved method of collecting, eleaning, and packing are
all alone required to enable Contral Indin to furnish an imntenso and
continually increuasing supply.

In a list of casualities to British Shipping taken from a Parlinmen-
tary blue book, the stavtling fact is announced, that during the four
Years ending 1850, not less than 204 ships and their crews departed
from the various ports of the United Kingdom, of which not one was
ever heard of agan.

The Daily News says, that the Egyptinn Railroad is in good working
order, and answers exceedingly well.  ‘Che trains do not run on it at
present at any stated periods. It is chiefly used when European or
Indian passengers arrive in Egypt. English engine drivers are
employed on it.  The speed is about 20 miles an hour.  The railway
the whole distance between Alexandria and Cairo will soon be open,
It passes through n level and most fertile country  The Arabs do not
know what to make of it.  They were dancing before it some time
sinee, und having no coneeption of its speed, they did not get out of
the way in time, and an Arab woman was killed.

Madume Sontag, who died in Mexico, on June 18th, was forty-cight
Years old, having been born at Coblentz, on the 13th of May, 18G5,
She was the child of an obscure German actor and actress,  She mar-
vied a forcign gentleman ot noble family, and until 1848, did not
appear on the public stage.  As one of the consequences of the IRevo-
lution of 1848, Madame Sontag was compelled by the vicissitudes of
fortune to return to the Opera Houses of Europe.

In Hunt’s Merchant Magazine, under the head ¢ Foreign Trade of
Oswego,” we find the following statement :—++There has been a hand-
some aggregate increase, although there has heen a falling oft in the
Importations of Canadinn flour, of near onc-half, as compared with
Iast year. The cause of this we have before explained, the princiyal
one heing the reciprocal free trade adepted between the Provinces, which
has tended to divert Canadian Flour from wur channels down the St.
Lawrence.”  The deficiency at this point this year, is made up by the
increased veceipts of Canadian wheat.  The receipts of three mticles
of lnrgest import, from Canada for two seasous, have been as

follows :m
1852, 1863.
Flour .. . barrels 193,190 113,008
Wheat.... bushels 1.362,482 1,781,157
Luamber ... ceeeenes  foct 75,500,000 121,268,329

Large amounts of the products of the forests, such as shingles, Inth,
railroad ties, oak and pine timber, &c., imported at this point, are
not cmbruced in the above lumber figures.

Svrewving Locoxorives witit Wargr.—A resident of Fredonia
(33.8.), has invented n curious apparatus for supplying locomotives with
water, according to which, a cistern must he constructed beneath the
teack. having connected with it a force pump, which in its turn js con-
nected with o series of “friction wheels,” inserted above it in the track.
The locomative i run upon these wheels, and then, however swiftly its
wheels may revolve, it can go no farther, as the friction wheels upon
which it stands revolve with these of the engine.  The force pump is
in this manner set at work, and made to raize from 1500 to 56GO gnl-
lons per minute.

Provrenies or IroN.—The Philadelphia Ledger statey, that in the
concluding lecture of Prof. Smith at the “Smithsonian Institute, the
lecturer dwelt upon the tendency of iron to nudergo a change frem a
fibrous to a granular condition—thus causing the abztraction of an in-
definite amonnt of its tenacity and strength.  Fibrous iren, by being
for a considerable time subjected to concussion, will become granular and
therefore weak, A knowledge of this principle has induced the Fiench
government to disallow the use of iron axles on their public ditiyences
bevand 2 ceitain time ; they must then be yemoved.  Iron cannon,
oviginally very strong, become wesker and weaeker by use, from the
looscning of the texture of their substance.
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Monthly Meteorological Registery at the Provincial Magnctical Observatory, Torontoy Canada Weste—Junes 1854,
Latitwde, 43 deg. 39.4 min. North. Longitude, 79 dey. 21, min, West.  Elevation above Lake Ontario, 108 feet.
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Highest Barometer...... 29-955, at 8 a.m. on  Ist} Monthly vange: 23rd. Yellow matter (Pine Pollen) fell in the rain this day.

Lowest Barometer....... 20-287, at midnighton 29th {  0-668 inches. Thunder Storms occurred on the 7th, 8th, 15th, 14th and 23rd.
Highest registered temperature 929-5, at p.m. on 26th | Monthly rapge:  The quantity of rain recorded for this mouth i3 the least for uny June
Lowest registered tcmperature 35°-2, ata.m.on lst 57°-3. during the last 15 years.
Mean Maximum Thermometer....caeeveeees 74°-50 } Mean daily range: . .
Mcan Minimum Thermometer....... «o.... 49°-84 } 2-1")-,66. 8 Comparative T"_’_'e for May.
Greatest daily range......... 41°8, from p.m. of 28th to a.m. of 29th. c Temperature. b Snow. T Wind.
Warmest dag....... 26th.  Menn temperature ..... 75°-67 | Difference S : Max. | Min. i ] Mean
Coldest duy.): ....... 8th. Mean tcmgcmturc ...... é§°6(l)} :.’.2%‘(:)!‘; v S PMean fova bbstvd | VA0S s, ’ Inch.|D'ys’ Inch. Vel'y.
Aurora observed on 2 nights. ° , ° ° ° \ i
Possible to sce Aurorn on 21 nights. 1840} 60-0 | 785 |37-1 | 41-4 11 4.860] 0 e
Impossible to sce Aurora 9 nights. 1841] 656 | 92-8 4;3 f'l 119 3 g o gg? 1b.
) S . . o] 55.6 | 739 | 280 | 459 15 e | 031 htp,
Sum of the Atmospheric C’urrzm'. in miles, resolved into the four Cardinal 1313 334 él.g 285 | 528 12 0 l 0-27 lip.
. directions.t 18441 599 | 828 | 331 | 497 9 0 v | 0-19 10,
North. West. South. East. 1845] 61-0 | 836 | 409 | 427 11 0 . i 0-27 b,
1123-86 790-73 61868 983-62 1846 -(_33‘3 833 | 416 | 41'8 10 ll'!l?(-) 0 . ' 8'3‘.’ ib.
Mean direction of the Wind, N 10° E. 1847) 984 | 783 1 36-7 | 416 14 26231 0 | ... | 0-30b.
Mecan velocity of the \Vind.*zm miles per hour. . 184? 62'2 925 3)?':3 oi2 8 ;.1,'8,," 0 ' :"’, Miles.
Maximum velocity, 33-4 miles per hour, from 33 {» 44 p.m, on 28th, 1845632 | 8:2 """" 30T 1 ,...(l-f_ll 0 . :1:.;: il}lcs.
Most windy day, the 30th; mean velocity, 1045 miles per hour. 18501 643 | & 5 $0.0-1 €42 ’10"‘&'{54? Y R R Miles,
Least windy day, the 20th; mean velocity, 115 <« « 18511 892 | 792 | 41.2 38‘() 1 I...‘bgu 0 . 4'4‘- .\I}lcs.
Raining on 9 days. Raining 26-2 bours: depth, 1-460 inches. 1852 608 | 801 | 436 | 425 10 {1601 0 ) ... | 400 Nles,
Greatest intensity of Solar Radiation, 93°-2 on 28th o 1853; 655 | 86-3 | 43-3 [ 430 9 11630/ 0 -+ 367 Miles.
Lowest point of Terrestrial Radiation, 3202 on 1st J RA0E% 63°0. 1854 641 | 887 | 474 | 413 , 9 14600 0 e | d12)Mes,
4th. Firc Fiies first observed this season. U TN NN TN, I, SV S 2
12th. Wild Strawberries ripe. Wl G148 87 60| 3997|3354 1033074 | 0:0/ 0:00' 4-10|Miles.

* Magnetic instruments dismounted on the 25th ; msgnetic character of the dsy deficient from that date.
t The record of the components of the Wind—the mean direction and the velocity arc not complotn for th 26th sud. 27tk of this month, on
account. of removing tho. position of tho-Anemamoter during the rebuilding of the Ghsarvatery-
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