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1853]
@he Conadion Fourmal.

TORONTO, AUGUSYT, 16353.

The commencement of another volume of the Canadian
Journal ofters a suitable opportunity for reviewing the progress
which has been made during the past year, by the only scientific
Society in Western Canada, which has hitherto been bold enough
to publish a record of its transactions. So numcrous and yet so
fruitless had former cfforts been to sustain in full activity a So-
ciety devoted to scientific and industrial pursuits, that when it
was proposed—not much more than two years ago—to placethe
Canadian Institute upon a broad basiy and to publish its tran-
sactions, few, but those who Iaboured unremittingly for the ac-
complishment of that object, imagined more encouraging results
than those which had been already attained by some of its pre-
Qecessors.  The experiment, for such it undoubtedly was, has
been eminently successful, and the monthly records of the past
Session of the Institute afford the strongest assurance that its
general design was wisely conceived, and the cfforts to sustain it
spirited and generous.

Although much has been already accomplished, and the first
smpulse given to the representation of the interests of Science and
tho Industrial Arts in this Provinee, we are fully aware that the
Society will not yet admit of any relaxation in the support and
co-operation of its promoters. It will require the continnance of
active exertion for several years in order to combine that intel-
leetunl strength which matured and well-directed associations
almost invariably command. That the Canadian Institute will
grow with the growth and strengthen with the strength of the
country it represcats, we do not for 3 momert question; but, in
order to urrive rapidly at the age of entire self-reliance, when it
will dmw to itsclf that literary support which it has hitherto so-
licited, the undiminished esertions of its present members are
still in request.  On the score of pecuniary resources, there is
happily neither difficulty or doubt. The Provincial Government,
with 4 liberality which cannot fail to secure the gratitude of all
who can appreciate its value, has extended its powerful arm to
lift iuto active and vigorous life the youngest of Canadian So-
cieties. It will be o source of Jasting benefit to its present and
futaro members, to be able to recognize some of the fiuits of that
timely aid in the form of wellfilled library shelves and a grow-
ing muscum of Industry and Art.

Embracing now nearly thres hundred members, seattered over
cvery part of the Province, the Iustitute is rapidly Lecoming the
ae* ~owledged centre of practical and theoretical Science, as well
as ¢ Literature, in Western Canada,—a country whose sudden
increzso in wealth and population, whose astounding progress in
Tailway enterprise and commercial activity, are unmistakeable an-

* nouncements of her social and political progress,<and significant
indications of her futuro destiny. May wo not also see in the
sudden spring of the Canadian Institute, from the weakness of
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infancy to the vigour of youth, an equally encouraging sign of
adiancing appreciations of the claims of Literature and Science.
It would be unreasonable to suppose that there could already be
found among the transactions of the Society, or in the contribu-
tions to this Journal, any positive additions to knowledge such as
illamine the records of kindred associations in older countrics.
Aud yet a search would not be altogether in vain.  Ethnologists
will be thankful for the glimpse which is given of the condition
and numbers af the race now passing away from the prairies and
forests of the British Possexsions in America.  “The time may
not be far remote when posterity may be counting its last rem-
nants, and wishing that we in our day had been more alive to
the facts, and more industrious in setting up marks by which wo
might measure the cbbing tide, and comprehend the destiny
about to be consummated.”™  Meteorologists will acknowledge
the worth of the claborate monthly tables of temperature, mag-
netic disturbances, barometric fluctuations, rainfall, &e., which
emanate from the Provineial Magnetical Observatory, and from
the private Observatory of Dr. Smallwood, in Lower Canada.
The hourly corrections of the Thermometer in Canada, derived
from seven years of hourly observations at Toronto, will convey
information to future observers of the most valuable deseription,
which would, probably, have never seen the light but for the
Canadian Institute.t Onr readers will recognize with pleasuro
the local direction taken Ly many of the authors of the papers
read before the Society at its weekly meetings.  We venture to
say that there is no surer way of awakening an intercst in tho
study of Natural Scicnce, than by selecting those departments for
discussion which will permit of illustrations being brought from
our forests, rivers, fields or rocks. Among the contributions to
the Society’s transactions, having a local or Canadian interest, wo
may mention:—= The Mineral Springs of Canada;” “The Pro-
vincial Currency;” “The Valley of the Nottawasaga;” «The
Poisonous Plants in the neighbourhood of Toronto;” “The Rocks
of Toronto,” aud “ The Laud Birds wintering near Toronto,”

The subjects brought under the notice of the Institute during
the last Session, will naturlly attract the attention of those who
interest themselves so far in its procecdings, as to endeavour to
discover the tendencies of the Socicty from itstransactions.  Out
of seventeen papers communicated during the Session of 1850-'1
and 18512, no less than ten treated on topics relating to the
Engincering and Surveying professions; whereas, out of fourteen
papers read before the Society during the Session of 1852-3,
very few allusions were made by members to subjects bearing
directly upon those professions. We give below a classification
of the papers submitted to the Society during the last threo
years:—

1850, 1 and 2.

Engincering and Surveying. ..o oiocoioiavann 10
Geology and Physical Geography. . cccocacooo. 6
Meteorology. cave cvrc ceceaamaann cecmcememmmann 1

* On the prolable numbers of the native [ndian population of Beitish America,
Capt. J. I, iefioy, R. A, tcad Lefore the Canadian Institute, May 1, 1852, See
Can, Jout. Vol. 1, ¢, 193,

t Sce Can, Jour., vol. &, p. ¥7.
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1852.3,

Engineerine and Surveving s eeeeeeccaan 0
Geology and Physieal Geography oo, :

Meteorology. . oo e 1
Plivsionl S8eienee. oo oo oot oo cicacaaa 1
Political Eeonomy e ocaoanon. ooiiaoin oo oo, 2
Natwal History . oo i cceemaees 3
Genesal Literature oo oovecoeiiii v caca oo, 8
Ethnographiy. . e i e aaeas 1

It is very far from our intentivi fo question the exertions of
the professional gentlemen who fitst gaveresistence to the Cana-
dinn Institute, and from whose enlighiened efforts in many dJi-
rections it has hitherto drawn such a Jarge mensure of its influ-
cnee and strengtly, but we woulld warmly urge the claims of the
varions Departments of Practival Seience upon their numerons
and accomplished representatives among  the members of the
Indfitute.  Canada fills now so large 2 space in the world’s eye,
that the condition and progress of its means of internal commu-
nication,—its stupendous Railway system, its magnificent Canals,
—its vast and navigable Rivery—are become such prominent ob-
Joets of interest alwoad, as well as of vital importance to our-
selves that no seasonable means should be spared to afford the
public authentie imformation respecting their construction, im-
provemeut and management.  That a fair measure of support is
given to the Indtitute through the pages of its Journal, we are
glad to acknowledge, aud we have every reason to believe that
the extension of that support in the way of original contributions
in all home matters relating to engineering and surves ing opera-
tiong, would be Loth interesting and advantageous to the pullic
here and abroad.  We have mlluded thus pointedly to the ab-
sence of that general professivnul co-operation which was so
liberally promised a year or so ago, in consequence of its having
already attraeted attention without the walls ¢f the Institute,
and led to the supposition that the Society, originally founded
by the Engincers and Avchiteets of the Proviuce, is gradually
being transformed into onc of a purely Seientitic character. Such,
hiowever, is very fur from being the case. The Council, thoroughly
impressed with the importance of sustuining in full vigour and
cffiviency, the pra-tieal chameter of the Socicty over which it
presides, divided the sum set apart from the Government Grant
of last vear, for the purchase of Leoks and Maps, into two cqual
portions, one half beiny ¢ lacad at the disposal of the Comnnittee
representing the professions of the Engincer, the Architect, and
the Surveyor, for the purchase of standard works on the subjeets
of thiese profesions the other half bemng disbursed by another
Committee in procuring works of a1 more general description. We
hiave every reason to believe that a similar distribution of the
Tibrary funds will be mnade this year.  The armngements whicl
have been already completed, or are yet in progress, will, most
probiably, secnre to the present volume very comprehensive facil-
ities for illustmting the magmificent public works of the Provinee,
well known by their annually increasing revene, dut still with-
out a place in the pages of any periodieal or print.

Fourteen months ago, a document was issued by the Council
of tke Institute, soliciting promises of literary aid for the weekly

[1853

meetings during the Sessions, amd for the pages of the then con-
tempated Jowmal.  The signatures of many gentlemen, almira-
bly qualificd to render the required assistance, were yeceived.
The Lecture room of the Institute as well as the pages of the
first volume of its ‘Pransactivus, bear witness to the industry with
which that promize was fulfilled by many who contributed their
much valuel exertions to promote the oljects of the Sovidy. We
are, however, till enabled to recognize on the list which now
lies before us, the namies of several gentlemen upon. whom the
burthen rests of recording their zeal for the progress of Science
and Aat, by works in additicn to words,

It has been our misfortune to listen to the complaints of mem-
bers of the Institute that the profession, manufacture or trade, in
which they are engaged, has not attracted the attention of the
Society or been fairly represented in the pages of the Joumal.
We have recently had the opportunity of perusing the report of
the Proceedings of the Sceond Annual Conference between the
Representatives of the Institutions in Union, and the Council of
the Socicty of Arts.  We find in the speeeh of the Chairman, at
the opening of proceedings, a few trite observativns, which apply
with the same furce to Individuals as to Institutions.  In trans-
eribing and commending these remarks to the attention of mem-
bers who think themsch es aggrieved, we venture to remind them
of the peculiar position of the Canadian Institute, mnd of the
cliims which it has in its youth to the active and gencrous co-
operation of «ll its nembers,

“The Council has felt that in the whole management of this
Union, the principle enuncinted st the st Confereuce must be
borne in mind; namey, that it is the duty of cach Institution to
doits own work, and for tho Socicty of Aits 1o do that amount
of work which the Institutes enmnot do of themselves, and which
can only be done by means of combined action; and therefore
shall ask you to bear in wind that if there is any thing you
think ought to be done which has not been done, you will reflect
for an instant and consider whether it does not come under that
class ¢f duties which Institutes oughit to have done for them-
sehes, and which, in fact, no centrl authority whatever could do
for them.  Another point 1 will thank you to bear in mind is,
that any thing in this world that isto be done, cannot be done in
an instant.  Works worthy of being dong, do not grow up liko
mushranms; 3f you wish to have an oak tree, you must begin
by planting an acorn, and wait patiently for some time for it to
develop itself. A number of impossible discussions have been
proposed to the Council during the vear: forinstance, gentlanen
living far North, have sugacested that we should send down first-
rate fecturers—men like Faraday—some 300 or 400 miles, and
that the whole expense should come within a pound. Now I
confess that no central power which I ean conccive would be able
to accomplish that feats and it will be for you o judge how far
such a thing is possible.  Another point of difficulty I would
mention has been the question of the Journal.  The Council
thought the establistunent of a Journal, for every Institute to
pour its suguestions into,and to record ils advice, its feelings, and
its wishes, would be very useful.  They accordingly cstablished
a Journal at a very considerable dmg upon their funds; in fact
it involved the expenditure of the funds of the Society to an ex-
tent nearly equivalent to the subscriptions of =21l the’ Institutes.
If that Journal is not what I think it ought to he, and if the In-
stitutes have not corresponded with it, to tell their gricvances and
their wants, of course it cannot be said to be the fault of tho
Couneil”
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The proceedings of the Tnstitutions in Union with the Society
of Arts at the Second Annual Conference, were distinguished by
discussions on various subjects which tend to thiow much light
upon the muncrous difliculties with which Literary and Scientitic
Institutions in England are fettere], many of which are happily
unknown to the people of Western Canada. It will searcely be
accounted 2 digression if; in closing these remarks we extract the
pith of the diseussions, for the suke of information and cncourage-
ment.

The Chairman classed the subjects to be discussed under
several heads.  Yirst, Parliamentary Papers; second, The Pro-
vision of Books and Maps; third, News-Rooms and Reading-
Rooms; fourth, Lectures; fifth, Classes, &c.; sixth, Statistics and
‘I'rade Muscums,

1st. Pmlimmentary Papers.  No resvlutions were adopted in rela-
tion to their distribution; le Report of the Committee not
having Leen received. Tae opinion was unauimous that the
greatet utility would resul. from a distributivn of sclected Par-
Hamentary Papers among the Institutes.  No difliculty, we ap-
prehend, will for the futwe, be found to exist in this country if
timely applicition be made in the proper quarter.  We regret to
say, however, that there is at present extreme difficulty ex-
perienced in obtaining some Parliamentary papers,  They ap-
pear to have been distributed so indiseriminately immediately
after their issue that at this period no complete copies ave to be
olbtained of many important decunments.  The Canadian Institute
Tas not yet succeeded in obtaining one perfect copy of the Pro-
vincial Geologist's Reports.

2nd. Books, Maps, Apparatug, &e.

The Rer. T. 8 Howson. M. A, (Liverpoal,) thought it might be of
the yreatest possible advantage to the whale country, if 2 permancut
exhibition of educational appiaratus could be established 1n London,
He had leamed more on the preceding evening by Inoking at the ap-

armtus exhibited at the Mansion-house, than he could nave done by
reading 2 dozen catalogues.

Dr. Booth said, it was in coutemplation by the Society of Arts to
get u? an Jxhibition of Educatioual Apparatus not limted o the
models produced in this country, but comprising thuse, wany of them
swuch supetior, made on the continent, and especially in France and
Germany.  In fact what the Great Exhibation had done for manufic-
tures they wished now to do for education; they wonld get the best
sodels from different conntries, and then gentlemen interested in the
subject would be able to visit the Exlnbition, aud select such appara-
tus as they found best fitted for the purpases of instruction.

Mr. Poud (Southampton) said, in reference to the question of inter-
fering with trade, the booksellers at Southampton ln::?l, unasked, made
areduction to the Polytechnic Institution there ; and provided they
were properly sccured from private individnals gelting books at
the reduced mate, he felt sure that bouksellers generally wonld readily
agree to the armangement.

Mr. Redgrave said that the Committee intended to take preeautions
that private persons should not be able to avail themselves of the ad-
vantage of the reduction, and booksellers would in point of fact be
benefited by buoks getting voticed i quarters which they did not be-
fore reach.

The following Resolution was then moved, and carried unani-
mously :—

“That this meeting approve thesteps already taken by the Tustitutes
Committee of the Society of Avts, respecting the cheapening of books,

maps, diagrams, and appasatus ; and request them o continue their
labours??
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With respect to books, maps and apparatus for edueational
purposes, the Canadian Institute has nothing to do, the duties cf
that department being most efficiently executed by the Iducation
Oflice.  In this particular, indeed, Canadais alveady far in ad-
vance of all probable reults arising from the exettions of the
Society of Arts, In 1851, the Chiet Superintendent of Schools,
in his Address to the Governor General upon the oceasion of the
opening of the new Normal and Model Schools, remarked that
“the facilities for furnishing all our schools with the necessary
books, maps and apparatus, will soon be in advance of those of
any other country.” ‘The spirit of the resolution above quoted,
is well worth the careful consideration of all litcrary and seientific
bodies in Canada. Tt has already Dbeen carried into very suc-
cessful and active operation by the Chicf Superintendent of
Sthools for the formation of school libraries.  Why should it not
be adopted by self-sustaining schools *of larger growth'?

3rd. News rooms and reuding-rooms.  Fiseal repulations re-
tarding the spread of knonledge, seareely enist in Camada.  The
fullowing resolution has, thercfore, no application in this conntry,
except in relation to fureign lovks:—

“That this mceting i~ of aprnion that the fiscal restrictions on paper,
advertisrments, news, and foreign books, have an iujurious ceffect on
the ustitutions in Union with the Society of Arts, and that the Comn-
cil be requested to proceed with their ivestigation on the subject, with
a view to the abolition of all such restrictions.”

One indignant. speaker said that—

“It gave him 21 sense of shame at times when he saw the advertise~
ments of professors of sther coantries announcing mstruction at such
low rates as Gd. per lesson, to think that for each of these announce-
ments these gentlemen must pay 1s.Gd. to the English Government,
He thought thizs was a question therefore on which the Chauncellor of
the Exchequer ought to know their opinion.”

The following resolutions on the subject of lectures and class
instruction, were canded unanimously . —

“ That this Conference do express its eonfidence that the Saciety of
Arts will make the best pussible armungesients lor facilitating the sup-
Piy of Lecturers to the Institutions in Union ;. and does aot deemit ex-
pedicat to attempt to define the modes by which sucht arrangements
should be made,”

“That the infusion of science and art into clementary instruction is
required by the people generally, and is desumbic for the ultimate suc-
¢t s of Mechanies’ Institutions, which could then advance science_and
art more cfliciently by systematic class jnstruction.” -

“That it is desimble that the tratuing-schools of this country should
introduce into their courses of study 2 more thorough knowledge of
the uataral and physical sciences, and 2t system of justruction in art ;
ard that the Connesl of the Sucicly of Arts be requested to furward
this Resolution to the President of the Counesl of Education, and to
the varivus training Institutions?

The legal position of the Institutions in  Engiand is peculiar,
aml all discussion on that subject possesees, consequently, a loeal
interest only. It is warthy of remark that one of the members
stated that « ie thought the «xperience of Iy far the greater num-
ber of Institutions, not only in Loudon, lut throughout the
country, would show, that unless those who were now subject to
taxation had some hope of immediate relief; the disraption and
close of many of them would take place.”

“The Chairman, in concludiug the praccedings, said the Canference
had been sitting five hours and 2 half; 106 specches bad been wade,
and cach had occupied on an average three winutes snd o hall,  Ho
thought that was a statistic worth recording.??
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On the Physical Constituifon of the Sun.

Abstracl of a paper submitted to the French Academy, by
M. Arago,

After briefly 10viewing the phenomena of the solar spats and
the peculiar radiance, Yess lnmnons than the rest of the orb, with
which they are swrrounded,—the penumbia,—AL Arago says:—
This pennnbea, fiest noticed by Gallileo, and carefully observed
Ly hi  stronowicel sueeessors in all the changes which it under-
eocs has led £y a supposition, concerming the physical constitu-
tion of the sun, which at first must appenr altogether astonishing,
According to this view the orb wonld be regardeld as a dark
body, surrounded at a certain distance by an atmosphere, which
might be compared to that em cloping the earth, when composed
of a continnons bed of opague and retlecting clouds. o this
first atmosphere would sweeead a second, lununons in itself, and
which has been called the plotosplere.  ‘This photosphere, more
or less removed from  the interior cloudy atmosphere, would de-
termine by its circumference the visible limits of the orh.—
Aceording to this hypothesis, spots upon the sun would appear
as often s there were found in the concentrie atmospheres cor-
responding vacant portions, which would permit us to see exposed
the dark central body,  Those who have stndied with powerful
instruments, professionnl astronomers, and competent judges,
acknowledge that this hypothests concerning the physieal consti-
tution of the sun, supplics a very satisfactory acconnt of ilie facts.
Nevertheless, it is not generally alopted; recent authoritative
sorks describe the spots as scorize tlonting on the liquid surface
of the orb, and issuing from solar voleanoes, of which terrestinl
voleanoes are but 2 feeble type.

It was desirable then to determine, by direet observation, the
nature of the incandescent matter of the swn, but when we con-
sider that a distance of 95,000,000 of miles separstes ys from
this orb and that the only means of communieation with its
visible surface are Juminous ravs issuing therefrom, even to pro-
pose this problem scems an act of unjustifiable temerity.  The
recent progress in the seience of optics, has however, furnished
the meaus for completely solving the problem.

None are now iaznorant that natural philosophers have sue-
cceded in distinguishing two kinds of Jight, viz, natural and
yolarized. A ray of the former of these lights exhibits, on all
points of its surface, the samse properties; whilst, with regand to
the polarized light, the properties exhibited on the ditierent sides
of its rays are ditferent.  These discrepancics, manifest themselves
in 2 nultitude of phenomena which need not hiere be unticed.
Before going further, let us remmk, that there is something won-
derful in the experiments which have led natural philosphers le-
gitimately to talk of the different sides of 2 ray of light.  The
word “ wonderful” which I have just used, will certainty appear
natural to those who are aware that imthens and millions of these
says can simultancously pass through the exve of a needle, without
interfering one with the other.  Polurized light has cnabled
astronomers to augwmeyt the means of mvestigation by the aid of
some curious instruments, from which sregt benefit has acerued
already—mmong others, the pambizing telescope, or polariscope,
wmerits attention.  In loohinge direetly at the sun with one of
these teleseapes, two white innages of the same wtensity, and the
same shade will be seen.  Let us suppose the reflected image of
this orb to be seen in waler, or 3 glass mirror.  In the act of re-
flection the mys become polarized, the lens no longer presenting
two white and similar images; on the coutrary they are tinged
with brilliant colory, their shape having experieneed no alteration,
If the one be red, the other will be greens if the former be yel-
low, the latter will present a violet shade, and so on: the twa
<olors beicg always what are called complementary, or susceptible
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Dy their misture, of forming white. By whatever means this
polarized light has heen produced, the colors will displays them-
gelves in the two images of the polarizing telescope, as when the
rays have buen reflected by water or glass,  The polarizing
tefescope, thus furnishes # very simple means of  distinguishing
natural from polarized Jight.

1t has been long believed, that light emanating from incan-
descent bodies, reaclies the eye in the state of natural light, when
it has not been partially reflected, or strongly refracted, in its
passage.  The exactitude of this propusition failed, however, in
catun pointz. A member of the Academy has discovered that
hrht emanating under a sufliciently small angle, from the surfaco
of asolid or liquid ineandescent body, even when unpolished,
presents evident marks of polarization; so that in passing through
the polarizing telescope it is decomposed into two eolured penails.
"The Jight emanating irom an inflamed gascous substance, such as
is nsed - street umination, on the contrary, 1s always in its
naturl state, whatever may have been its angle of cmission. The
means used to deeide whether the substance which rendas the
sun visible is solid, liquid or gascous, will be nothing more than
a very simple application of the foregoing obscrvations, in spite
of the difticulties’ which appeared to arise from the immense dis-
tance of the orb.

The rays which indieate the margin of the dise, have evidently
iscued from the incandescent surface under a very small angle.
‘the question here oceurs—The margin of the two jmages, whicl
the polarizing telescop2 furnishes, do they, when viewed direetly,
appear colored ?—then the light of these margins proceeds from
a liquid body; for any supposition which would make the exte-
rior of the sun 2 solid body i definitely removed by the observa-
tions of the rupid changing of the form of the spots.  Have the
marging maintained their natural whiteness in the glass? then
they are necessarily- gaseous,  The incandescent bodies which
have been studied by a polaviseape, the light being emitted nnder
angles, are the following :—of solids, forged iron and platinum;
of lquids, fused iron and glass,  Yrom these experisuents it may
be saud, you have a right to afllrm, that the sun is neither fused
iron nor glassy but what authority have you further 1o general-
ize? My response is this; following the two explanations that
have been given of the abnormal polavization which presents
rays cmitted under acute angles, all ought to b the same, with
the exception of the quantity, whatever be the Jiquid, providoed
that the surface of emergence has a sensible reflecting power.
‘There would remain only the case, in which the incandesvent hody
would, as te its density, be aualogous to a gas; as for example, the
Yiquid of :n almost Ileal rarity, which many geometriviaus have
Lieen lad to place hivpothetically, at the extreme limit of our at-
mosphere where the phenomens of polarization and colorization
may perhaps disappear. T <hall however, anticipate a difficulty
wihnels may suggest itself. It ought to be observed, that the
lights proceeding from two liquid substances, may, according
to the special nature of these substances, not be identieal in refer-
cnee to the number and position of the black bauds of Frauen-
hofer, and which these prismatic hues offer to the cye of the
philosopher.  These diserepances are of a nature to be considera-
Lly augmented by the differently constituted atmospheres through
which the rays have to travel before reaching the observer,

Observations made any day of the year, looking dircctly at
the sun, with the aid of powerfully polarizing telescopes, exhibit
no trace of colorization. The inflamed substances then, which
defines the circumference of the sun, is gaseons, We can gen-
eralize this conclusion, since, through the agency of rotation, the
ditferent points of the surface of the sun come in succession to
form the circumference. This experiment removes out of the
domsin of simple hypothesis the theory we have previously in-
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dicated concerning the constitution of the solar photosphero.
"T'hese results, let it be loudly procliimed, are entircly due to the
united cfforts of the observers of the 17th and 18th centuries,
and also in a certain measure to those of our contemporary as-
tromomers.  And, here, let me make a remuwk, which, when
endeavouriug to determine the physical constitution of the stars,
we shall have ocensiun to apply. 1t the material of the solar
photosphere were liquid, if the rays emitted from its margin were
polarized, the two images furnished by the polarizing telescope
woull notonly be colored, but they would be ditterent in different
parts of the circumference.  Is the highest point of one of these
images red, the point diametrically opposite will be red also. But
the two extremitics of the horizontal diameter will each enhibit a
green tint and so on, If then, one succeeds in concentrating to
asingle point, the rays emitted from all parts of the sun's limb,
even after their decomposition in the polarizing telescopie, the mix-
ture will be white.

The constitution of the sun, as I have just established it, may
cqually serve to explain how, on the surface ot the orb, there
exist some spots not black but luminous. These have been called
facul:e, others of much smaller dimensions, and generally round
have been called lucnles.  These latter cause the surface of the
sun to appear spotted. It is a singular  fact 5 but I
may trace the origin of the discorery of the facule and lucules
to an administrative visit to a shop of novelties, on the Boule-
vards. I have to complain,” said the master of the establish-
ment, “of the Gas Company; it ouglit to direct on my goods
the broad side of the bat wing burner, whilst, by the carclessness
of their servanty, it is often the edge which is directed on them.”
“ Are you certain,” <aid one of the assistants, * that in that posi-
tion the flame gives 1ess light than in the other?”  The idea, ap-
pearing ill-founded, and 1 would say, absurd, it was submitted
to accurate experiment; it was determined that flame sheds upon
any object as much light when it illwininates by its edge as when
its broad surface was presented to it.  Thence resulted the con-
clusion, that 3 gaseous incandescent surface of a determined ex-
tent is more luminous when seen obliduely than under a perpen-
dicular incidence. Consequently, if like our atmosphere, when
dappled with clouds, the solar surface presents undulations, the
parts of these undulations which are presented perpendicululy
to the observer, must appear comparatively dim, and the inclined
portion must appear more brilliant; and hence every conic cavity
must appear a lucule. It is no longer necessary in accounting
for these appearances, to supposc that there exists on the sun
millions of fires more incandescent than the rest of the dise, or
millions of points distinguishing themselves from the neighbor-
ing regions by a greater accumulation of Juminous matter.

After having proved that the sun is composed of a datk cen-
tral body, of a cloudy-reflecting atmosphere, and of 1 photosphere
we should naturally ask if there is nothing besides. If the pho-
tosphiere terminate abruptly and without being surrounded by
gascous atmosphere, less luminous in itself, or feebly refracting?
Generally, this third atmosphere would disappenr in the occan of
light, with which the sun always appears surrounded, and which
proceeds from the reflection of its own rays upon the particles of
which the terrestial atmosphere is composed, A means of re-
moving this doubt presented itself; it was selecting the moment,
when, during a total eclipse, the moon completely obscures the
sun.  Almostat the moment when the last rays emanating from
the margin of the radiant orb, disappeared ‘under the opaque
screen formed by the moon, the atmosphere in the region, which
is projected between the moon, the carth, and the neighbouring
parts, ceased to b illuminated. In all our researches upon solar
eclipses, innumerable unexpected appearances invariably present
theruselves; the observers were not a little surprised, when, after
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tho disappearance of the Jast direct rays of the sun behind the
the margin of the moon, and after the light refiected by the sur-
rounding terrestrial atmosphere had also disappeared, to see rose-
shaped prominences fiom two to three minutes in height, dart,
as were, from the circumference of our satellite.  Each astrono-
mer, following the usual bent ot his ideas, arrived at an indepen-
dent opinion regarding the causes of these appearances.  Some
attributed them to the mouatains of the moon; but this hypothe-
sis would not bear a moment’s examination.  Others wished to
discover in them certain effects of diffraction, or of refraction.—
But the touch-stone of all theories is caleulation ; and uncertainty
the most indefinite must fullow, in reference to their application
to the remarkable phenomena specified, those, namely, of which
we have just been speaking. Explanations, giving neither an
exact account of the height, the form, the color, nor the fixity of
a phenomenon, ought to have no place in seience.  Let us come
to the idexa, much extolled for a short time, that the protuberances
were solar mountains, whose summits extend beyond the photo-
sphere covered by the moon at the moment of observation. Fol-
lowing the most moderate computations, the elevation above the
solar disc of one of these summits, would have been 19,000
leagues.  Iam well aware that no argument tecause based on
the vastness of this height, should lead to the rejection of the
hypothesis, but it may be much shaken by remarking that these
pretended mountains exhibit considerable portivns beyond the
perpendicular, which consequently in virtue of the solar attraction
must have fallen down.

Let us now take x rapid glance of tho hypothesis, according
to which the protuberances would be assimilated to solar clouds
floating in a gaseous atmosphere.  Here we find no principle of
natural philosophy to prevent our admitting the existence of
cloudy masses from 70,000 to 90,000 miles in length, with their
outlines serrated, and assuming the most distorted forms, only in
further pursuing this hypothesis, one could not fail to be aston-
ished that no solar cloud had ever Leeu secen entirely separato
from the cireumference of the moon. 1t is towards this deter-
mination, the subject otherwise cluding us, that researches of
astronomers should be directed. A mountain being incapable
of sustaining itself withouta base, the fortuitous observation of
a prominence, separated in appearance from the margin of the
moon, and consequently, from the real margin of the solar pho-
tosphere, should Le sufficient utterly to overthrow the hypothesis
of solar mountains.  Such an observation has really been made.
M. Kutochi who observed the cclipse of July 2th, 1850, writes:
“the slender and redish stiiated appearance which was found
near the northern prominence scemed to be completely detached
from the margin of the moor.” In the celipse of the 28th of
July, 1851, Messrs. Mauvais and Soujon, of Dantzic, and the
celebrated forcign astronomers who had repaired to the different
purts of Norway aud the north of Germany, saw in all the se-
lected stations without exeeptivn, a spot uniformly red, aud
separated from the limb of the moon.  These observations put
a definite termination to the explanations of the protuberances,
founded on the suppuosition that there existed in the sun, moun-
tains whosc stumits would reach considernbly above the photos-
phere.  When it shall be clearly demonstrated that these luminous
phenomena cannot be the effect of the inflexions which tl:o solar
rays might experience in passing near the rough parts which
fringe the circumference of the moon; when it shall be demon-
strated that these rosy tints cannot be assimulated to simple
optical appearances, and have, in truth, a real existence, that
they are not real solar clouds, it will then be necessary to add &
new atmosphere to the two of which we have spoken; for these
clouds cannot be sustained iz vaccrwo. The existence of a third
atmosphere is morcover established by phenomena of quite
another nature, namely, by the comparative intensity of the
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border and the centvo of the sun, and also in some respeets by
the zodineal light, so pereeptible in our climate during the
equinoxes,
P L T T T * * *

Archelaus, who lived in the year 448, B. (", was the lnst
philosapher of the lonian Seet; he said, reganding the sun,~—
“1tis a star, only itsurpasses in size all other stus.”  The con-
jecture for what is not based uwpon any measurement, or any
obervation, deserves no other nawe, was certainly very bold and
very beantiful.  Let us pass over an_interval of more than two
thousand years, and we shall find the relation of the sun and
the stars established by the labors of the moderns, upon a basis
which defies all eriticism.  During nearly a century and a half,
astronomers endeavoured to determine the distance between the
stars and the earth; the repeated fuilures with which their re-
searches were attended, seemed to prove that the problem was
insolvable. But what obstacles will not genins, united to per-
severance, overcome?  We have discovered within a very few
yeus the distance which separates us from the nearest stars,
‘This distance is about 206,000 times the distance of the sun
from the earth, more than 206,000 times 93,000,000 of miles.
The product of 206,000 by 95,000,000 woukl Le too much above
the ntumbers we are m the habit of considering, to warrant its
annunciation, ‘This product will still more strike the imagina-
tion, when I refer to the wmpidity with which light travels,
Alpha, in the constellation of the Centaur, is the star nearest to
the emrth, if it be allowable to apply the word near to such dis-
tances as those of which 1 am about to speak.  “he light of
Alpha, of the Ceutaur, takes more than three years to reach us
so that were the star annililated, we should still see it for three
vears after itsdestruction.  Reeall to your recollection that light
travels at the rate of 192,000 miles in a second ; thut the day is
composed of 86,400 scconds, and the year of 365 days, and you
will feel as thunderstruck before the fmmensity of these numbers.
Turnished with these data, let us transport the sun to the plage
of this, the nearest star, and the vast cireular dise, which in the
evening occupics a considerable time in descending entirely be-
low the same ling, would have dimensions almost imperceptible,
even with the zid of the most powerful telescopes, and its bril-
liancy would range among the stws of the third magnitude, you
will thus see what has become of the conjecture of Archelaus,
One may perhaps feel humilinted by a result which reduces so
fiar our pesition in the material workl; but consider that man
has suceeeded in extracting everything from his own resonrces,
wherchy he is clevated to the highest rank in the world of
thought.

We wonld remark that in the recent works of complete astral
calalognes, we shall find that the number of stars visible to the
naked cye in a single hemisphere, namely, the northem, is less
than thiee thousand, A cerlain result, and one, which, notwith-
standing will strike with astonishment, on sccount of its small-
ness, those who have only vaguely eaamined the sky on a beau-
ful winter night. The character of this astonishment will change
if we proceed to the telescopic stass.  Carrying the enumeration
to the stars of the fourteenth magnitude, the Jast are seen by our
poverful fulescopes, we shall find by an edimate which will
furnish us the minor limit, 1 number superior to 40,000,000,
(40,000,000 of suns !!) and the distance from the farthest of
them is such that the Jight would take from three to four thou-
sand years to traverse it.  We are then, fully authorized to say,
that the knuinous rays—those rapid couriers—bring us if 1
may so express it, the very ancient history of these distant
worlds. 2\ photometric experiment, of which the first indications
exist in the Cosmotheoros of Huygens, an experiment resumed
by Wollaston a short time before his death, teaches us that
20,000 of stars the same size as Sirius, the 1ost brilliant of the
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firmament, would need to bo agglomerated to shed upon our
globe a light equal to that of the sun.  On reflecting upon the
well known fact, that some of the double stars, are of very differ-
ent aud dissimilar colours, our thoughts natweally turm to the
inhabitants of the obsenre aud revolving planctary bodies which
apparently circulate around these suns; and we would remark,
not without real anxiety for tho works, the paintings, of the
artists of these distant worlds, that a day lightened by a red
light, succeeds not & night but & day, equally brilliant, but illu-
minated ouly by a green light.

But abandoning these speculations, however worthy they may
be of admiration, we shall come back to the chief question, which
I have proposed to treat in this account, to try, if possible, to
establish a counection between the physieal'nature of the sun and
of the stars,  We have succeeded by the help of the polarizing
telescope, in determining the nature of the substance which com-
poses the solar photosphere, becatse by reason of the great appa-
rent diameter of the orb, we have been able to observe separately
thedifterent points of its circumference,  If the sun were removed
from us to a distance where its dimmeter would appear as small
to us as that of the stars, this method would be inapplicable, the
colored rays proceeding from the different points of the circum-
ferenco would then be intimately mixed, and, we have said
already, their mixture would be white. It appears then, that

2 must not apply to stars of imiperceptiblo dimensions, the pro-
cess which so satisfactorily conducted us to the result in regard
to the sun. There, are, however, some of these stars, which
supply us with the means of investigation. I allude to the
changing stars.  Astronomers have remarked sonce stars whose
brilliancy vavies considerably; there are even sowe which, in
a very few hours, pass from tha second to the fourth magnitude;
and there are others in which the changes in intensity are much
more decided. 'These stars, quite visible at certain epochs, totally
disappear, to reappear in periods longer, or shorter, and subject to
slight irregularities.  Two explanations of these eurious phenome-
na present themselves to the mind; the one consists in supposing
that the star is not equally huninous on all parts of its surface,
and that it experiences a rotatory movement upon itself thus it
is Drlliant when the luminous part is turned towwds us, and dark
when the obscure portion arrives at the same point.  According
to the other hypothesis, an opaque, and, in itself non-luminous
satellite, circulates ronnd the star, and eclipses iv periodically.  In
accordance with one or the other of these suppositions, the light
which is exhibited some time before the disappearance, or before
the reappearaice of the star hias not issued from all points of tho
cirewmference. Hence, there can be no doubt of the completo
neutralization of the tints of which we have just spoken.

If a changing star, when examined by a polarizing tclescopo
remains perfeetly white in all its phases, we may rest assured that
its light emanates trom a substance similar to our clouds, or our
inflamed gas. Now, such is the result of the fow observations
that have been hitherto made, and which will be highly useful
to complete. This means of investigation demands more eare,
but suceceds equally well, when applied to those stars which ex-
perience only a partial vaviation i» their brillianey.  The con-
clusion to which these observations conduct us, and which we
may, T think, witnout seruple generalize, may be announced in
these terms; our sun is a star, and its physical constitution is
identical with that of the millions of stars with which the firma-
ment is strewed.—American Annval of Scientific Discovery.

NMode of Constructing Telegiaphs in India.

From Calcutta to Rajmoole, the conductor is laid under ground,
in a cement of melted resin and sand. From that village through

-
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the remaining distance to Kedgereo it is carried over ground on
lamboo poles, 15 feet high, coated with coal-tar and piteh, and
strengthened at vazious distances by posts of saul wood, teak, and
iron wood from America. The bamboo posts are found to resist
the storms which have uprooted trees, the growth of centuries.
Though the bambov svon decays, its amazing cheapness makes
the use of it mote cconvmical than that of more durable and
mote costly materials.  The bLranch road from Bishlopore to
Moyapore passes through a swamp; the conductor runs on  the
foot praths between the island villages, and for some miles crosses
rice swamps, and crecks on which no road or embankment ex-

ists,

The most difticult and objectionable line was seleeted to test
the practicability of carrying {he conductors through swampy
ground, and it has been perfectly suecessful.  The Huldee River
crosses the Kedgeres line half way, and varies in breadth from
4,200 to 5,800 feet. A gutta percha wire, secured in the angles
of a chain cable, is Jaid across and under the river, and thechain
is found to afford perfect protection from the grapnels of the
heavy native boats which are constantly passing up and down.

The overground lines differ totally from those in use in any
other country in this important respect. No wire is used. In-
stead of wire a thick iron rod, § of an inch diameter, weighing
one ton to a mile, is adapted=—the heaviest wire elsewhere used
being only one cwt.to the mile. The advantages of these sub-
stantial rods are these: they possess a complete immunity from
gusts of wind or ordinary mechanical violence; if accidentally
thrown down they ate not injured, though passengers and ani-
mals may trample on them; owing to the mass of metal, they
give so free a passage to the clectric currents that no insulation
Is necessary ; they are attached from bamboo to bamboo without
any protection, and they work without interruption threugh the
hardest rains; the thickness of the rods allows of their being
placed on the posts without any oceasion for the straining and
winding apparatus, whereas the tension of wire exposes them to
fracture, oceasions expense in construction and much difficulty in
repairs; the thick rods also admit of rusting to take place with-
out danger to an extent which would be fatal to a wire; and Jast-
ly, tife rods are no more costly than thin wire, and the welding
oceasions no difliculty.

The fmportance of this discovery of the superiority of rods
over wire will be fully appreciated in a country like India, where
the line must often run through a howling wilderness, tenanted
by savage beasts or more savage men.  The lines wust there-
fo(rle, protect themselves, and this is sceured by the use of thick
rods.

The entire expenditure on this line was about 450 rupees a
mile, and it is estimated that the future overground lines will be
at the rate of 350 rupees a mile for a double line, river crossings
and erection of offices being a separate charge. The pecuniary
returns from the Caleutta and Kedgeree line were originally cal-
culated at about 200 rupees 2 month, but they have been more
than three times that amount. A rupeo is about 56 cents U. S.
currency. -

Treatment of Fereign Wines:

At a recent evening meeting of the Royal Institution, Mr.
Brockedon, F.R.S,, gave the foﬁowing interesting particulars rela-
tive to the Treatment of Foreign Wines,

“The wine when pressed s not vatted in large quantities, but
placed in casks which have been sulphured, to check fermentation
and preserve its sweetness as far as possible. During the winter
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following the vintage, it is racked two or three times, and in'the
following spring, about March, the bottling commences.

“In order to obtain the wine with perfeet brightness, into each
bottle is put a wine glass full of liquewr, which” is prepared by
dissolving fine candied sugar in wine till it becomes a rich syrap.
If the wine is to Le made pink, a red wine is used; if pale, white
wine. This liquor produces a fresh fermentation in the buttle, by
converting the sugar into alcohol and carbouic acid gas. Every
bottle on being filled and corked is kiid on its side on a framo
having holes made through it, into which the neck of the buttle
is inserted.  As the fermentation advances, every bottle in sue-
cession is dexterously shaken gently on its axis every day, to pre-
vent any adhesive depusit on the side of the bottle; and each day
it is lifted more and more upright in the frame until the foul por-
tion rests only in the downward neck of the Lottle. It is then
ready for degorgement, a process by whieh the foul deposit is
removed. The bottle is carfully held in such a position,that when
the string which holds the corh is cut, the deposit is blown out by
the force of the gas within. The foul matter only is allowed to
escape by the skilful use of the fore-finger of the operator, which
stops the flow until the effervescence subsides under its pressure.
He then quickly and dexterously fills up the bottle from the con-
tents of another already purified. It is then passed with great
rapidity under a machine, by which a large cork is forced “into
the bottle, and is then as rapidly tied. It is afterwards wired
and stacked away in vast and cool caves, some of which, thou-
sands of yards in extent, have been excavated in the solid chalk
of the hill side. These stacks of ottled Champagne are so in-
geniously made, that though they may each contain from 1,000
to 10,010 Dbottles, any one of them can be withdrawn for exami-
nation. tn a warm spring the extent of bursting in these bottles
is a cause of great loss. In April, 1843, Madame Cliquof, of
Rheims, lost 400,000 out of her stock for that season of 1,600,000
Lottles.  Further destruction was checked by obtaining from
Paris ten or twelve waggon loads of ice, which strewn in the
caves lowers their temperature.

“When the wine is thus stacked, the merchants visit the caves
to buy, and it is scarcely recommended to their notice, unless
the breakage can be shown to be not less then ten per cent. It
is this loss, and the cost of labour in preparing, that enhances so
much the value of the wine of Champagne.

“The condition of the wine in the bottle can be casily ascer-
tained by a simple means. A fine hollow needle can be thurst
through the cork, and a taste obtained from the pressure within,
through the tube.  On withdrawing the circular needle, the clas-
icity of the cork closes the puncture.”—dJour, Soc. Arts.

Mean Results of Meteorological Observations,

AMade at St. Martin, Ile Jesus, Canada East, (ninc. miles
west of Montreal, ) for'1852; by Ciras. Syarrwoon, M. D.¥*

DBarometric Pressure—The readings of the barometer are all
corrected for capillarity, and reduced to 32° F. 'The means
are obtained from three daily observations, taken at 6 A 2 pa,
and 10 p.v.

The mean height of the barometer in January, was 29:607
inches, in February 29:902, in March 29952, in April 29-470,
in May, 29,539, in June 29-489, in July 29,555, in August,
29668, in September 29-645, in October 29°689, in November
29615, and in December, 30,011 inches.  The highest reading
was in December, and indieated 30-329 inches, the lowest was in

¢ I'he geographical co-ordinates of the place are 435° 32’ N lat. and 73° 36/
W.long.; height above the level of tlic sea 118 feet,
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June, and indicated 28+727 inches; the yearly mean was 29086
inches, the yearly range was equal to 1602 inches, 'The
atmospheric wave of November was marked by its usual fluctu-
ations, the final trongh terminated on the 30th day.

T hermometer—~"The mean temperature of the air in January,
was 127465, in February 21 2400, in March 20°-7, in Apnil
88738, in May 52727, in June 66°12, in July 72°33, in
August 682,02, in September 59 ©+15, in October 45 €69, in
November 33 ©+0, in December 24 <64 F,

The highest reading of the maximum thermometer was in
July, and marked 100 *5; the lowest reading of the minimum
thermometer was in Jannary, and was =28 *+0.  The mean tem-
perature of the quarterly periods was, winter 16 245, spring
37° 11, summer, 68 °-82, autumn 435 °.94. The yearly mcan
was 42 86, and the yearly range 128 °+5.  'T'he greatest inten-
sity of the Suw’s rays was in July, and indieated 1227 5, the
least intensity was in November, and was 62 4.

The mean humidity of the atmosphere in winter was +781, in
spring ‘800, in sununer ‘810, and in awtumn *893. The yearly
mean of humidity was -823.

Rain fell on 88 days, amounting fo 47131 inches and was
accompanied by thunder and lightning on 17 days.  Snow fell
on 48 days amounting to 84-61 inches on the surfuce. The
equivalent of 1 to 10 as used by the Smithsonian Institute at
Washington, for the comparison of melted snow to rain does not
hold good in this climate 5 it vaties from 1to 5to 1to 8. I
have undertaken a series of experiments on this point, which I
have not at present brought to a close.

The whole amount of snow which fell in the winter 1851-2,
amounted to 95920 inches; the first snow fell on the 25th of
October, 1851, and the last on the 16th of April, 1852,

The amount of eraporation was regularly measured and re-
corded during that period of the ycar, when the thermometer
stood above the freezing point, and owing to frosty nights, and
frost also during some days, no accurate measure could be taken.
The amount of evaporation in May was 3:720 inches, tn June
3450, in July 4150, in August 2:620, in Septerber 2:020, and
in October 1-220: this period inclules what I consider could be
taken with anything approaching to accuracy.

The most ‘prevalent wind during the year was the west, the
next in frequency was the E. N. E,, the least presalent wind was
the N. by W. Themean of the maximum veloeity (as mensured
by an anemometer similar in construction to Dr. Robinson’s) was
17-632 miles per hour; the mean minimum velocity was equal to
0-463 miles per hour.

‘Tne Aurora Borealis was visible on thirty-six nights, at the
following hours, and its appearance was generally followed by
rain in summer and snow in winter.

January 19tk, 10 v.x.  Faint auroral arch—sky clear; 26¢4,
10 r. ». Do, dark clouds in the horizon.

February 15th, 4 s.x.  Bright aurora in the north, streamers
shooting to the zenith; sky clear. 194, at 6:30 1. v, the hea-
vens presented a curtain or eanopy of auroral light; streawmers of
yellow, green and crimson were sent up in mpiﬁ succession from
the horizon to the zenith, where they formed a cupola or corona
near @ Aurige; at the horizon, the arch extended from E.to N.
W. Stars of the 4th and &th magnitude were visible through
these magnificent curtains of auroral light.  These appearances
lasted about 30 minutes, and then gradually faded away, as if to
seck n rest, and to shine forth with still greater splendour; for at
10 .M, the northern horizon presented a low auroral arch of a
yellow colour, while in the southern herizon, stretching from F.
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to W, a most splendid display of streamiers rose to an apex, about
60 ° above tho horizon; the streamers were of the sane colour
as in tho former part of the evening; these appearances lusted 20
minutes; the northern arch remained still visible, Volta’s No. 1
clectrometer marked 0:76 positive clectricity; there was no
change indicated during or after the phenomenon. 2044, 10 v.
M. Low auroral arch in"the north very faint; sky clear.

March ith, 7 r.x.  Faint aurora, occasional streamers; sky
clear,  19¢, 10 v. s, Low auroral arch, bright; sky clear. 204,
9 v ». Faint auroral arch; sky clear.

No aurora observed this month.

Mauy 5th, 10 . M. Faint auvoral patches; sky clear.  6th, 10
p. M. Famg auvoral arcli; sky clear, 1864, 10 p. M. Faint auroral
arch; horizon clouded,

April.

June 11th 845 v. m, the heavens presented an auroral arch
32 Drowd, of great magniticence; the arch commenced in the E.
at the horizon, stretching to the zenith, and descending neardy due
west to the horizon ; the colour was crimson, at other times pale
green; the borders or edges were well defined.  Stars of the
4th and 5th magnitudes were distinetly visible throngh it; a few
light cirri were discernible in the eastern horizon, but otherwiso
the sky was clear; a faint anroral light was visible in the north.
‘the arch vanished at 920 p, 3. The electrometer marked 05 wind
west, veloeity 110 miles per howr, 15tk Low aureral arch from
E. to W.N.W,, bright yellow colour; oceasional streamers to the
zenith, from 9.40 to 11:10 rar.  23rd, 11-40 r.u. faint awvoral
light; sky clear.

July 5th, 10 r.x. Auroral bow stretching from E to W.N,W.,,
2° wide and bright; sky clear. Wind south, velocity 0-12
miles.  6th, 10 r. M. Auroral light in the north, moderate bright-
néss; streamers; sky clear.  7¢h, 10 p. . Patches of auroral
light, or clonds from E. N. E., to W. S. W, which vanished, lea-
ving o broad auroral arch; sky clear.  10¢4, 10 .y Auvoral
streamers, bright.  Cwmaul. Strat. 4. 20k, 9 v.m. An arch of
light auroral clouds, 1# in width, passing thrrough the constelia-
tions Cygnus, Lyra and Hercules to the horizon, lasted 20
minutes, sky clear, wind S.W,, velocity 6-26 miles. 29¢%,.8 r.m.
A.u-r;)ml arch bright.  Cumud, Strat. 4. Heat lightning very
vivid,

August 5thy 10 v. M. Very faint auroral light.  Cirr. Cumul.
4. Oth, 10 v, do. Cumud, Strat. 4. 10th, p.y. Bright auro-
ral arch broad; dark segment underneath; sky clear. 11th, 10
r. M. Faint auroral clouds in the north; sky clear.

September 3rd, 10 v. ;. Faint auroral light; sky clear. 444,
10 .y Bright auroral arch, extended and sending up ocea-
sional streamers; sky clear. 1724, 10 p.y. Faint auroral arch,
Jow, sky clear; 1824, 10 v, M., do.  29¢h, 10 ». M. Floating au-
roral clouds, varying in brightness; sky clear.

October 6th, 10 p. M. Masses of auroral clouds in the north of
moderate brightness.  Cirr. Cumad. 4. 19th, 10 ».¥. Auroral
arch faint and low. Stratus 2. 20th, 9 r.y. Faint auroral
arch, with dark segment underneath, at 9-20, 2 fine display of
streamers; sky clear.

November 11th, 10 p. M. Bright auroral streamers, not very
extended; sky elear.

December 1st, 3 a. M. Auroral light in the north, bright and
extended ; sky clear.  29¢2, 10 r.y. Low auroral arch ; sky
clear.

Lunar kalos visible on six nights. A lunar rainbow was also
visible on the 29th February.  Fogs were observed on six morn-
ings.  Shooting stars were seen on the 18th of July, and 9th
and 10th of August. A slight shock of an carthquake was felt
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on the 11th of February ut 540 A, ., barometer 29067, ther-
mometer 38-3, wind 1. by N., velocity 6:00 miles per hour; the
wave came from the W. N. W, The barameter continued to fall
until 11 . s, it was then 28.892 accompanied by slight rain
(0750 inch;) the wind veered about noon by the N.to the W. S,
W, and iwereased to a veloeity marimum 3057 miles per hour,
which continued during the day following; wind W, N W,

Rlectrical state of the utmospherc—~'The atmosphere has
afforded indications of electicity, varving in intensity on every
day or peady so. during the year, and was generaily of & posi-
tive or vitreous chareter.  I'wo vemarkable elecirical storms
occurred on the 23rd and 31st of December, indieating an inten-
sity of 430 % in terms of Volt's clectrometer, No. 1': sparks of
of %th of an inch were ¢ nstantly pussing from the condudo-r
to the discharger for several hours each day @ it was of a posis
tive character, with frequent and quick changes 10 negative elee-
tricity.  An mcrsase of intensity is always observed during the
siow storms of our winter 3 this inctense geneatly possesses the
character of positive electricity, although fre juent signs of nega-
tive clectiicity have been observed here; this change from posi-
tive to negative eleetricity appears to be conneete I with ehange
in the form of crystals of snow.  The crystals of snow in this
climate during the very severe weather, e generadly those des-
cribed by Scoresby, and figured from 16 to 20 in Kiemtz's Me-
teorology, also fig. 3; and plain hexagonal prisms have likewise
been observed.

St. Martin, Feb. 1, 18353,

The Missisippi and Ohio Hiverss

e

» From the Report by Charles Ellet, Jr, C. E,

Tue Mississiers~To be able to form a just coneeption of the
present physical constitution of the delta, and the causes of its
overflow, we must imagine a great plane sloping uniformly from
the mouth of the Qhio, in a ditetion deviating lut little from
a due southerly course, to the Gulf of Menico. The length of
this plane, from the mouth of this river to the waters of the gulf,
is 500 miles, Its nuithern eatremity is elevated 275 feet above
the surfice of the seq, and s there and every whete nealy level
with Jow water in the Mississippi River.  Its tow! du ent, follow-
ing the highest surface of the soil, is about 320 feet, or at the rate
of 8 inches per mile,

The breadth of this plane, near the mouth of the Ohio, in an
east and west divetion, is from thirty to forty miles; and at the
Gulf of Mexico it spreads out to the width of about one Lunhied
and fifty miles,

It is inclosed on the eastand west by a line of bluflx of irega-
lar height and extremely inegalar divection.

This plang, containing about 40,000 square miies, has been
formed in the course of ages from the material brought down
from the uplands by the Mississippi and its tributaries. The
river has therefore raised from the sea the soil whid constitutes
its own Led. It tlows down this plane of its own cieation, in a
serpentine course, fmlucnt_l_v crowding on the hlls to the left, and
once passing to the opposite side and washing the base of the
bluft which makes its appearance on the west at the town of
Helena.

The actual distance from the month of the Ohio to the coast of
the aulf s, in vound numbers, as stated, 300 miles.  The com-
putfd length"of the Mississippi River, from its confluence with
the Olio to the mouth of the South-west Pasy s 1,178 miiles;
and the average descent at high water 5%ths of a foot, 8} inches
per mile.

The eourse of the river is therefore lengthened out nearly seven
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hundred miles, or is more than doubled by the remarkable flex-
ures of its channel; and therate of its descent is reduced by theso
flexures to less thau one-halt' the inclination of the plane down
which it tlows,

In the summer and autumn, when the river is low and water
is seantily supplied by its tiibutaries, the surfuce of the Mississip-
pi is depresed at the head of the delta about forty fuet, and as
we approich New Orleans, twenty feet betow the top of its banks,
It then flows along slugwishly, in a trench about 3,000 feet wide,
75 feet deep at the head, and 120 feet at the foot, and inclosed by
alluvial and often caving banks, which rise, as stated, from 20 to
40 feet above the water,

But when the autunmal 1ains set in, the river usually rises un-
til the month of May, when it fills up its channel, overflows its
banks, and spreads many miles over the low lands to the right
and left of its trace.  This lends to another important feature in
the characteristics of this great stream,

The Mississippi beas along at all times, but especiadly in the
periolds of tlood, 2 vast amount of earthy matter suspended in its
waters, which the current is alle to carry forward so long as the
river i+ confined to its chanuel.  But when the water overflows
the Lanks, its velocity is checked, and 1t immediately deposits the
heaviest particles which it trausports, and leaves them upon its
borders; and as the water continues to spread further trom the
banks, it continues to let down more and more of this suspended
materiil—the heaviest particles being deposited on the banks, and
the finest clay conveyed to the positions most remote fiom the
banks. ‘The consequence iy, that theborders of the river, which
received the first amd heaviest deposits, are raised higher above
the general level of the plane than the soil which is more remote;
and that, while the plane of the delta dips towards the sea at the
rate of eight inclies per mile, the soil adjacent to the banks slopes oft
at right angles to the coure of the river, into the interor, for five
or six miles, at the rate of thiee or four feet per wile,

Tne Onro.—This noble trilutary rises on the borders of Lake
Erie, at an average clevation of 1,300 feet wbove the surface of
the sea, and nearly 700 feet above the level of the lake. The
plane along which this 1iver tlows is comnected with ny mountain
range at its northern extremity, but continues its rise with great
unitormity, fiom the mouth of the Ohio to the brim of the basin
which incloses Lake Jirie.  The sources of the tributary streams
are generally diminutive pouds, distributed along the edge of the
basin of Lake Itie, but far above its surfuce, and so slightly sepa-
rated from ity that they may all be drained with litdle Inbour down
the gteep slopes into that inland sea,

From these remote sources, a boat may start with sufficient
water, within seven miles of Lake Erie, insght, sometimes, of the
sails which whiten the approach of the harbor of Buflalo, and
float seeurely down the Counewango, or Cassadaga, to the Alle-
ghany, down the Alleghany to the Ohio, and thence uninterrupt.
edly to the Gulf of Mexien.  In all this distance of 2,400 nules,
the descent is so unitormy and gentle—so little accelerated by
rapids—that when there is suffivient water to float the v essel, and
sufficient power to govern it, the downward voyage may be per-
formed without difliculty or danger in the channels as they were
forme:d by nature; and the return trip might be made withequal
security and success with very little aid from art.”

Rain, a Somce of the Nitrogen in Vegetation.

M. Bagrrar, from some analyses of rain-water collected at two
distinct spots in the grounds of the Observatory at Paris, during
the last five and six months of the past year, has shown us that,
the rain-water is there charged with nitric acid, ammonia, chlorine,
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lime and magnesia, to an estent seareely to be credited, were it
not the actual result of experiment.  Luking the average of these
analyses, and reducing the French weights to our own standand
of 7,000 giains to the pound, it will be'scen, in these six months,
the rain which fell on a space of ground at the Obswvatory at
Paris, equal in area to mn English acre, contained, as nemly as
possible, 7.75 pounds of annmonia; 36.50 pournds of nitie acid;
5.56 pounds of chlorine; 12.60 pounds of lime; 4.81 pounds of
magnesia,

From July to December is usually the drier half of the year,
as well ais that in whieh the less fuel is consumexd, so that we may
safely double these quantities, in estinrating the annual supply
per acre of nitrogeneous compounds, gradually distributed over
the country by the rain.  For the sake of illustration, we have
ealeulated the amount of the solid constituents of the min talling
on an area equal in extent to Gieat Britain, and balancing the
various cansesikely to lessen or to incrense the quantity of theso
matters, which would so full on this iskux], we may venture to
sct one against the other, and apply the above statement to onr
own couutry, asthe basis of an estimate, which singululy mani-
fests the ® power of littles,” as well asthe grand scale on which
even the minutest of natusal phenomena proceed,  Thus, on the
Parisian data, the weights of these fertilizing materials annually
supplied to the soil of this istand by the rain, amount to about
400,000 tons of ammonia; 1,850,000 tons of nitrie acidy 279,-
000 tons of chlorine; 640,000 tons of lime; 244,000 tons of
magncsia.

Making every allowance for errors of experiment, which, how
ever, would rather increase than diminish these quantities, except-
ing, it may be, the amounis of the two last on thelist, these re-
searches of M. Barral prove to us that, the amourt of fertilizing
matter conveyed to the soil by the min, must exercise a constant
and most important intluence on the vegetation of a country.
These facts also tend to throw still further doulit upon the pecu-
liar efficiency of the salts of anmmmonia, and of the acid of the ni-
trates as manures; for we find in rain-water 2 constant supply of
these nitrogencous matters, not applied once, or at most twice, in
the year, as is the case with the various artificial manures, such as
the nitrates of potash and of soda, Peruvian, and tho-e guanos
which contaiu a large proportion of soluble ammoniacal salts, and
the various ammoniacal composts, made and sold in this country,
the utility of which must chictly depend on the coneursence of
several favorable conditions of the plauts, the soil and the weather;
for we find that the nitrogen required for the giowth of the plant
is supplied in the fittest state for assimilation (viz,, that of great
dilution,) and at all stages of its growth, by every shower that
falls, The later opinions euteitained by Lichig, of the superior
value of the alkaline and e:uthly constituents of manures, #, e., the
potash, soda, lime, magnesia, and the phosphates and sulphates of
these bases, to that of their nitrogencous comypounds, derive much
weight from these experiments of M. Barral, which show that a
vast amount of nitrogencous fertilizing matter is distributed Ly
the min but none of the fixed alkalies, or of the salts of phospho-
ric and other acids, equally ipertant to the due growth of s eg-
ctables, and which, unless naturally existing in suflicient amount
in the soil, must be supplied by the application of manute, or the
plant will cither dwindle, or yield an Imp.erfect produce, owing to
an insuflicient supply of one portion of its requisite coustituents,
however much it may be stitnulated by an abundant application
of ammoniacal fertilizers.  The prevailing use of these manures,
which are o highly charged with the salts of ammonin, readily
acconnt for the incieasing “stecliness” which is observable in
English wheat, arising in great measure, as rammked by Liebig,
from a superfluous and unnecessary supply of the ammoeniacal
stimulants, and a deficiency in the more impertant constituents of
the cereals, viz, tho earthy phosphbates and alkaline salts, which
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ave not browght to the yprowing cor.. in the rain, like the nitro-
geneous coustituents.— London Critic.

Ou Oxygeny by Professor Faraduy.

Royal Institulion, June 22nd.

The object of the speaker was to bring before the members, in
the tirt place, M. Boussingault’s endemors to procure pwre
oxygen from the atmosphere in large quantities; so thut being
stored up in gasometers it might afierwards be applied to the
many practical and useful prurposes which suggest themselies at
oie, or which may hereafter be developed. ™ The princiy le of
the process is to heat baryta in close vessels and peroxidize it by
the pussage of a cwrrent of air; and afterwards by the applica
tion of the same heat, and acurrent of steam (with the same ves-
sels), to evolve the extra portion of oxygen, and reecive it in fitly
adjusted gasometers: then the hydited baryta so produced is
dehydrted by a cwrrent of air pasied over it at i somewhat
higher temperature, and finally oxidized to excess by the continu-
ance of the current at a lower temperature:  and thus the pro-
cess reeurs again and again,  The causes of failure in the pro-
gress of the investigation were d-seribed as detailed by M. Bous-
singault; the peculiar action of water ilustrated ; the reason why
a misture of buryta and lime, rather than pure baryta, should bo
used, was given; and the various other points in the Memoire of
M. Boussingault were noticed in turn. That philosopher now
prepares the oxygen for his laborotory use by the bavyta process.
The neat subiject consisted of the recent researches of MM. Fremy
and E. Beequerel “On the Influence of the Electric Spark in
converting pure dry Oxyaen into ozone.”  ‘The electrie discharge
from ditlerent sourees produces this effect, but the high intensity
spark of the electric machine is that best fitted for the purpose,
When the spark contains the same clectricity, its effect is propor-
tionato to its Jength; for at two plees of discharge in the same
circuit, but with intervals of 1 and 2, the effect in producing
ozone isas 1 and 2also. A spark can act by induction; for,
when it passes on the outside of a glass tube containing within dry
oxygen, and hermetically sealed, the oxygen is partly converted
into ozone.  Using tubes of oxygen which either stood over a
solution of iodide of potassium or, being hermetically sealed, con-
tained the metal silver, the oxygen converted into ozone was ab-
sorbed; and the conversion of the whole of a piven quantity of
oxygzen into ozone could be thus established.  The effect for each
spark is but small; 500,000 discharges were vequired to convert
the oxygen in a tube about 7 inches long and 0.2 in diameter
into ozone.  or the details of this research, sce the « . Annales
de Chimie) 1852, xxxv. 62.—Mr, Faraday, then referred briefly
to thereceut viewsof Schonbein respecting the probable existence
of part of the oxygen in oxy-compounds in the ozone state.
‘Thus of the peronide of iron, the third oxygen is considered by
him as existing in the state of ozone; and of the oxygen in per-
nitrous acid, half, or the two latter proportions added when the
red gas if formed from oxygen and nitrous gas, are supposed to
be inthe same state.  Hence the peculiar chemical action of those
bodies; which scemsnot to be accounted for by the idea of 2 bava
adhesion of the last oxygen, inasmuch as a red heat cannot sepa-
rate the third oxygen from the peronide of iron; and hence also,
accordingr to M. Schonbein, certain effects of change of colour by
heat, and certain other uctions connected with magnetism, &e.

Modec of Manufucturiug Attificial Essences.

Prof. Fehling, in the Wurtemberg Journal of Wdustry, gives
the following sbstract of what is at present generally known res-
pecting the composition and production of some of the artificial
extracts of fruit.  He says :

Amongst the chemical preparations exposed at the London
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Iixhibition, thy artificial extracts of fruils were particuiarly
deserving of attention. Although sowe of tllgsc extia:ts, as for
instance, butyric ether, have already found applications, their use
has been hithierto only on a very limited seale. 1t is now, Low-
ever, no longer to be doubted but that the majority of our arti-
ficial org;.mic compositions will, ere long, be extcnsn'cl)" apph.cd,
and their practical applications caunot but have a very stimulating
effect on the study of organic chemistry, which will again most
probably lead to the discovery of technical applications for the
new organic compositions, which the iuvestigations of owr mo-
dern chemists have fmnished us with.  Among the extracts of
fruit exhibited by a London manufacturer, those which more
patticularly attracted attention were pine apple oil, bergamot pear
oil, apple oil, grape oil, cognac oil, &e. Several of lh}}:;e oils
have been analyzed by M. Faisat, of Stuttgardt.  We give here
a succinet (l(sc;iption of some of these extracts, and of their ma-
nufacture.

Pine Apple Oil—This product cousists of a so ution of 1
patt of butyric acid ether, in 8 to 10 parts of spirits of wine.
For preparing butyric acid ether, pure butyric acid is required,
and this is obtained most readily and in greatest quantity, by the
fermentation of sugar, or of St. John's bread, (siliqua dulcis.)
Yor preparing bLutyric acid from sugar, M. Bentch takes a solu-
tion of 6 ponnds of sugar, and half an ounce of tartaric acid in
26 pounds of water, which is left to stand for some days; at the
same time about a quarter of a pound of old decaye cheese is dif-
fused in 8 pounds of sour mi k, from which the eream has been
removed; and after this has also stood for some days, it is mixed
with the first solution, and the whole is kept from four to six
weeks at a temperature of about 24 = to 28° Reauwmer, water
being added from time to time to replace that which is lost by
ovaporation.  Afier the cvolution of gas has entirely ceased, the
liquid is dissolved with its own bulk of water,and finally 8 pounds
of crystalized soda, dissolved in 12 pounds to 16 pounds of wa-
ter are adiled to it.  The liquid is then filtered and evaporated
till it weighs only 10 pounds, when a quantity of 53 pounds of
sulphuric acid, (rordkuusen, or fuming sulphuric acid,) diluted
with 5% pounds of water, is carefully mixed with it by small por-
tions at a time. The butyric acid, in the state of an oily sub-
tance, will now appear on the surface of the liquid, from which
it may be skimmed off; but as the remaining liquid still contains
some butyrie acid, it is submitad to distillation, by which means
another portion of diluted butyric acid is obtained, which wmay be
be concentrated by means of melted chloride of calciwm, or by
saturating it with carbonate of soda, evaporating and decom-
posing by sulphuric acid. By this method 1% pounds of pure
butyrie acid are obtained from 6 pounds of sugar.

M. Marsson suys that the same product may be obtained fiom
St. John's bread (siliqua dulcis,) by taking 4 pounds of mashed
St. John's bread, and mixing it with 10 pounds of water and 1
pound of chalk; the liquid matter must be maintained fiom three
to four weeks at a temperature of from 25 % to 35 * Reawmer,
and be often and well stirred, and from time to ti.re the water
that Juis evapurated must e replaced.  After fermentation has
ceased, a quantity of water equal to the bulk of the liquid 15 added
and afterwards a concentrated solution of 2% pounds or 2%
pounds of earhonate of soda, when it is finally evaporated.  To
the concentrated liquid is then added 1% pounds to 2 pounds of
sulphuric acid, dilut2d with 2 ponnds of water; and the remmin-
der of the process is performed as already deseri ed. By this
method a ittle more than half 2 pound of coloured butyrie acid
will be obtained. The acid, however, retains a peculiar smell
from the St. John's bread, which continues even in the ether pre-
pared from the same, whereas that prepared from sugar gives an
ether of a very pure smoll. Tt will be found advantageous to
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agitate the oily butytic acid with chloride of ealeium, in order to
deprive it entirely of its moisture,

For preparing butyrie acid cther, (butyrate of oxyde of ethyle,)
from butyric acid, 1 pound of butyrie acid iz dissolved in 1 pound
of rectified aleolol, (95> Tralles,) and is mixed with one-half to
one-fowrth of an ounce of concentrated sulphuric acid; the com-
ponnd s heated for some minutes, when the butyric acid ether
will form « thin layer on the top.  The whole is then mixed
with half of its bulk of water, aud the upper layer taken oft; the
remaining liquid being submitted to distillation, yiclds another
quantity of butyric acid ether, which is mised with that obtained
i the first instanee, and the whole well agitated with avery dilu-
ted solution of soda, n order to deprive it of all the acid;
which operation should be repeated several times if a very pure
ether is Jesired to be obtained.  Care should be taken to use but
small quantitics of the diluted soda solution at atime, so as not to
Jose too much ether, this latter being in some measure soluble in
water,  When large quantities are to be acted upon, the washing
water (eau de lavage,) is collected, mixed with an equal volume
of spirits of wine, and distilled, by which means a solution of
pure butyric acid ether in spirits of wine is obtained.

Butyric acid ether may be also obtained immediately from
butyrate of soda, by dissolving 1 part of thissalt in 1 part of
rectified aleohol, adding 1 part of sulphuric acid, and heating
some minutes. The cther colleets on the top of the liguid, and is
pwitied by washing with water and with diluted soda solution,

Yor preparing pine apple oil, 1 pound of butyrie acid ether is
dissolved in 8 pounls to 10 pounds of spirits of wine, which
should have been previously deprived of its empyreumatic or
fusel oil.  Pure French spirits of wine will be found best suited
for this purpose.  According to the purpose for which the pine
apple oil is to be applied, cither rectified alcohol of 80 2 to 902
Tralles, or brandy of 40 > to 50 >, shonid be used for dissolving
the ether. 20 drops to 25 drops of such an extract will suflice
for giving a strong pine apple odour to 1 pound of sugar solu.
tion, to which some acid, such as tartaric or citrie acid, is generally

alded.

DBergamot Pear Oil—What is callel pear oil is analeoholic
solution of acetate of oxyde of amle, and acetate of oxyde of
ethyle, prepared from potato fusel oil, (the hydrate of oxyde of
amyle.) The potato fusel oil, or oil of potato spirits (in German,
Sfuseloel,) is the compound distilled over towards the end of the
first distillation of spirits made from potatoes, and is an oily lguid
of a very strong and nauseous odor.  This oil, in the state in
which it is obtained fiom large potato brandy distilleries, is never
pure; but it may be purified by azitating it with a diluted soda
solution, when the pure fusel oil colleets as an oily layer on the
top of the liquid; this vily substance is then submitted to distil-
lation, and that part which distils over at 100° 10 112 ® Reau-
mer, iy collected, and forms the pure fusel oil.

For preparing acetate of oxyde of amyle from this fusel oil, 1
youtnl of pure ice vitegar is mised with an equal quantity of fusel
aily to which is added half 2 pound of sulpluric acid; the liquid
is digested for some howrs at about 100 %, whea the acetate of
oxyde of amyle separates, particululy on being mixed with a
small quantity of water. The rvemaining liquid, when mixed
with more water, yvields, on being submitted to distillation, a fur-
ther quantity of acetate of oxyde of amyle.  The entire mass of
oxyde of amyle thus obtained is now agitated several times with
water and a little soda solution, in order to deprive it of all free
acid.

The acetate of oxyle of amyle may also be obtained by tak-
ing 1 patt of fusel oil to 1} part of dry acetate of soda, or 2 parts
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of dry acetate of potash, with 1 to 14 parts of sulphuric acid.
The liquid having been kept for some time at a gentlo heat, the
neetate of oxyde of amyle is separated by adding water, asd pro-
ceeding as above evplained. 15 pauts of acetate of oryde of
amyle are mixed with 1} pmt of vinesar ether (vinegar napthia,
neetute of oayde of ethyle,) and dissolved in 100 to 120 parts of
spirits of wine, a3 in the case of pine apple extenet; an acid, tor
instance, tartuic or eitrie, should be added to the sugar olution,
on making use of the pear eatract, which addition makes the tla-
vour of the bergmmot pear better distinguishable, and the taste
acquires at the same time more of the 1efieshing qualities of’ fruit.

Apple Ode—What is called apple wil, is 2 solution of va'eri-
anate of oxyde of amyle in spitits of wine, which may be obtained
s asecondary product when fusel oil is distilled with chromate
of potash and sulpliie aeid for the preparation of valerianie acid,
The light solution which collects iu the tops of the distilled liquid
contains valerianate of ovyde of amyle, together with other
liquids, such as adehyde, which gives to the product a less agree-
able taste and smell. 1tis therefure to be preferved for prepiming
pure valerianate of oxyde of amyle.

For preparing valerianie acid, 1 part of fusel oil is mixed by
suall portions with 3 parts of sulphuric acid, and afterwards 2
patts of water are aldell At the same time, 2 solution of 2}
parts of bichromate of potash is 43§ pasts of water, is heated in
a tubuiar retort; the first Jiquid is then permitted to flow very
slowly into the liquid of the retort in such manuer that the boil-
ing continues but very slowlv.  The liquid which 15 distdled over
is satwrated with carbonate of soda, and is evaporated ecither to
dryness for obtaining valerianate of soda, or to the consisteney of
syrup, when salphurie acid is added, (sy 2 paits of concentrated
a:dd diluted with the same quantity of water, fur every three
parts of erystalline carbonute af soda)  The valerianie acid forms
an oily Iayer on the upper part of the liquid ¢ which latter will
siill yield some valerianic acid, on being submitted to distillation.
For preparing valerianate of oayde of amyle, 1 paat by weight of
pure tusel oil 1s mixed carefully with an eyqual quantity by weight of
cominon English sulphurie acid; the resulting solution is added
to 14 parts of oily valerianic acid, or to 1} parts of dry valeria-
ate of soda, and is treated by a water bath, and then mixed with
water, by which means the impure valerianate of the oxyde of
amyle will be separated; this is washed several times with water,
afterwards with a solution of carbonate of soda, and finally again
with water.  In preparin:s this compound, it is esseatial that the
mixture of sulpburic acid and fusel oil, with saleriunic acid,
should not be heated to a too high degree, or too long, as the
product would thereby acjuire an insuiferably pungent smell
whon required foruse. 1 past of valerianate of oxyde of amyle
is dissolved in 6 or 8 parts of spinits of wine, and aeid is added
in the same manuer, as has been before explaine | v the prepara-
tion of other extricts.

Artificial Oil of Bitter Almonds—When Mitsclierlich, in
1834, discovered nitro-benzole, he littl> thought, after twenty
yoars to find this body in an industrial ¢ chibition,  He certainly,
at that time, pointed ount the remarkable resemblance which the
odur of nitro-benzole had to that of bitter almonds; but the only
sources for obtaining benzole at that time, viz, the oil of com-
pressed gas, and the distillation of benz ic acid, were much too
expensive, and put an end to the idea of substituting the use of
nitro-benzvle for oil of bitter almond:.  Mansfield, however, in
1849, showed by careful investigation, that benzole may be pro-
duced easily and in large quantities from oil of coal tar, and this
diseovery has not been lost sight of in thearts.  Among the arti-
cles of ¥rench perfumery in the Great Exhibition, with the title
of urtificial oil of bitter atmonds, and the fanciful name of essence
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of Mirbane, there were several specimens of oils, which consisted
of more or less pure nitro-benzole.  The apparatus used in the
preparation of this subistance is that proposed by Mr, Mansfield.
It consints of n kuge ghiss wornnthe upper end o which branches
into two tebes, which are provided with funnels. A sticam of
concentiated nitrie acid tlows slowly through one of these funnels,
whilst the other is tfor the benzole, (wWluel for this purpose need
not be absolutely pure) At the pomt at which the tubes of the
funnels ate wnited, the two bodies come in contact, the chemienl
compound formed becores sufliciently cooled in passing through
the wormy and only 1equires 1o be wanshed with water, and finnlly
with svme weak solution of carborate of soda, to be ready for
use.  Althougls the nitco-benzole closely resembles oil of bitter
almonds, in pliysical propeitivs, it possesses, however, a somewhat
ditferent odor, readily recognized by a practised person.  How-
ever, it answers well {or scenting soap, and woukd be extensively
applicable for confeetionary and for other eulinary purposes, For
the Jatter purpose it has the specinl advantage over oil of bitter
almonds, that it contuins no prussic acid.

"The application of organic chemistry 1o perfumery i still in its
infaney s aud we may expeet that a careful survey of those cthers
and etherial compounds with which we are at present acquainted
will lead to further iesults,  The interesting caprylic ethers which
M. Blouis has lately discovered e vemarkable for their extreme-
ly aromatic odor, (thus the acetate of caprylic oxide possesses an
odor as strong as it s agrecable,) and  promises, if they can be
obtained in Wrger quantities, to yield materials for perfumery.—
Ioyman’s letter to Licliy.

The -ubject of the composition and artificial production of the
varions extracts of fruit and other similae perfiunes and essences,
strikingly iHusteates the wowderful progress which has been made
in organi¢ chemistry within the fwst few yemrs. A pesition has
been taken by some chemists who have carefully investigated this
sul jeet, which comn . at present be controveted, that the extracts
or perfumes of the various fruit< which can be artificially prepared
in our laboratories from the basic organie 1adicals, ave identical
aml the same with thowe which nature carefully claborates iu the
apple, the pear, the pine apple, banana, and thelike.  The whole
sulbject has been imvestigated more cavctully, and lias been
applie]] %) more practieal purposes than the public is generally
aware of. Take for instance the well-known perfumes known as
“ Lublin’s Extracts” extract of ceranium, milleflems, new-mown
hiay, and many others; all of these are said to be prepared from
two or three of the common and cheap essential vily, and from
the: oraanic radicals.  In adduion to petfinnes the most agreeable,
odurs of the most disgusting and nauseous chavacter can also be
produced by Like means; as for instance, the odor of the bed-bug,
squash-bug, and of many of the eommeon weeds and plants. As
an odor or yerfume of a different character can e produced by
the action of each different acid on the different oxydes of the
organic radicals, the number of bodies of this character capable
of being produced is almost iunumerable, and way posibly em-
brice every known edor or perfume which is now recognized in
the animal, vegetable or mineral kingdom.

‘I'he various artificial extracts of fruit have been applied to the
flavouring of an agrecable species of confectionary known as the
# acidulated fruit drops”  These have been denounced as poison-
ons by some persons, on the ground that fusel oil is known to pro-
duce deleterious effoets; and as a natural cousequence the confec-
tinnary referred to has been disearded.  There is, huwever, no
foundation for such statements or belief, and if the confectionary
flavoured with these extracts has in any case produced injurious
effects, it is undoubtedly to be referred to an injudicious consump-
tion of it, and not to any inherent deleterious property.— Ameri-
car Annual of Scientific Discovery. ,
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Report on Jo Lie Gatcheli’s Iydraulic Ram,

The .Committee on Science and the Arts, constituted &y the
Franklin Institute of the State of Peansylvunia, for the
promotion of the Mechanic Arls, to whom was rt;/c{rf'd Jor
examination, © an Improvement in Hydrawlic Rams,” invent-
ed by Mr. J. L. Gutckell, of Etkton, Maryland—Reronr:

That the iniprovements submitted for examination consist, first,
in the use of a chamber between the body of the ram and the
air vessel, in which chamber is placed a flexible diaphragm, de-
presell by a spring, but eapable of clevation by the recoil, thus
communicating the momentum of the water passing through the
body of the instrument to that containcd in the air vessel. The
principal advantage of this mode of construction is, the making
the rum « double acting,” as it is called, that is, keeping the water
in the air vessel separate from that driving the instrument ; 50
that in this way the water of any flowing stream, although unfit
for demestic or manufictwing use, may be made available for
raising ths whole supply of a good spring.  The Committee are
aware that this ctlect has been before more or less perfectly pro-
duced, both by sliding pistons and by interposed columns of air;
but the uso of the flexible diaphragm, Ly its tendency to produce
a vacuum in the chamber above it when depressedd by its spring,
enables the water to be lifted into this chamber by atmospheric
pressure or fiiction, and this feature the Committee regard as a
novelty. It moreover appears probable that the mechanical ae-
tion of this diaphragm will 1eact upon the discharge valve, and
thus have a tendeney to prevent the stoppages which have so
often been @ cause of annoyance in the use of hydraulic rams.

The second improvement presented ix a method of further pre-
venting these stoppages by placing a spring upon the head of the
ram, o that it shall be slightly lifted at every rise of the valve,
apd then by its reaction foree the valve down again and re-open
the passage for the water, to be again stopped when the water
has ‘acquired the requisite velocity. The Committee satisficd
themselves that when this spring s in action the ram cannot be
stopped by holding the valve shut for a short time, which canbe
done in other rams; so that if while in action any fortuitous cir-
cumstance prevents the instant falling of the valve, the action of
2 ordipary ram ceases, while the one under consideration will
rocommence by the action of the spring.

The third improvement is in the method of regulating the dis-
charge of the water from the head valve. [t is allowed to pass
through a series of orifices around the circumference of a disk,
which orifices may be more or less closed by a second moveablo
disk which slides over the first. This method is simple and
delicate, but might be so arranged as to allow the readjustment
to be made without taking oft the valve, awhich could ne* be
done in the one seen by the Committee.

Finally, the patentee claims the method of putting together his
ram by keys instead of screws, which arrangement renders it
much more casy to take the instrument apart and re-set it, and
avoids the difficultics arising from the rusting of the screws
generally used.

The Comgnittce having examined the model exhibited, and
seen it in operation, report that, in their opinion, the peculiar
features which Mr. Gatchell clais to have introduced into hy-
draulic rams, are very decided improvements, and recommend
them to the attention of persons about to use these convenient
and advantageous instrumentg,

By order of the Committee,

) Wy, Hamiwros, Acluary.
Philadelphia, May 12, 1853,
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DESCRIPTION BY THE INVENTOR.

A, the air vessel: n, the diaphragm or piston chamber; ¢ ¢,
the impetus or stop valve: v b, the body of the ram; &, a small
seetion of the feeding pipe; ¢ ¥ ¥, the pipe supplying the din-
phragm chamber with spring or well water; a. the pipe through
which the water is earried to the desired clevation; i i, u flexi-
ble diaphragm separating the two kinds of water; k, a weight or
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spring attached to the diaphragm; », the spring or well valve;
N, the compresed air in the air vessel; o, the sliding plate on
the bottomn of the impetus valve, and :, the sniffing valve, to
admit air into the air chamber. 1, a spring screwed to the im-
petus valve ¢ ¢, which effuctually prevents the ram from stop-

ping, from dirt, sund, &e.

Now, it is thought any ordinary person can readily understand
the operation of this ram. When the water in the feeding pipe
E, Is put in motion, its momentwun soon closes the impetus valve
c ¢, and exerts an influence on the diaphragmn 1 n, (in the posi-
tion of the dotted lines 1 1.? driving it into the position 1, at
the same time the spring well valve L is forced open, driving a
portion of water into the air vessel 4, the compressed air inyhich
gradually forces the water up the rising pipe o, to the dexirad
point. It will be very casily perceived that by using a suitable
weight or spring x, on the diapragm 1 1, at the time of the re-
action of the water in the hody of the ram v v, the falling of tho
diaphragm into the position of the dotted lines 1 1, will produca
a vacuum in the diaphragin chamber n, adwitting a portion of
water up the pipe r ¥, through the valve z, from a well, spring,
or reservoir below the level of the ram.  And by introducing tho
spring water into the diaphraguy chamber through the pipe re-
presented bp the dotted lines v, or by its natural flow or gravity,
it will supersede the necessity of the weight or spring x, being at
all used. °

By means of the sliding plate o, on the underside of impetus
or stop valve ¢ , it can be very easily regulated to suit the quan-
tity of water afforded by the spring or stream. It is also so con-
structed that the water passing through it has a tendency to givo
it a partial revolution, by which means it will assume a new
sition on its seat at every stroke, and will be made to wear equally
and always to bed itself correctly.

Experience has shown that the use of screw bolts in putting
the rams together, is attended with a great inconvenience on ac-
count of the threads of the serews becoming corroded, and gene-
rally in less than a year, it is with considerable difficulty that the
rams can be taken apart even with a wrench of the best kind;
but the above rams are fastened together by means of small keys,
which any farmer or common mechanic can with an ordinary
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hammer take all apart in a few minutes, and put thent together
in the same space of time.

There will be several sizes of these rams, from No. 1 up to
No. 53 eapable of throwing from 1 pint to 8 or 10 gallons per
minute,

On the Variations of ‘Temperature at Toronto,

To the Editor of the Canadian Journal.

Provizcian Magxerie Onservatony,
‘Toronto, August 2, 1853,
Sip,—

Having lately received through the kindness of Col. Sabine,
a paper read by him hefore the Royal Society, (Feb, 10, 1853.)
it has appeared to me of so much importance and interest, to
Canadians especially, that I venture to lay before yon the follow-
ing account of it with a few accompaunying comments. ‘The
title of this paper is

“ On the periodic and non-periodic variations of the Tem-
perature at Toranto, tn Canadae, from 1841 fo 1852,
tnclusive. By Col. Edward Sabine, Treas. and V.P.R.S.

It may be regarded as au anticipation of the 2nd Vohune of
Observations at the Loronto Observatory, which has been pre-
pared for publication by Col. Sabine, and is now forthcoming
in a few weeks.

The terms periodic and non-periodic, though familiar enough
to scientific cars, may require o little explanation for the general
reader. The femperature at any place is nuderstood to be that
of the air as indicated by a thermometer placed at a certain ele-
vation above the ground, »sually four or five feet, at the observer's
station: the thermometer must he screcned from the Sun's rays,
and distant from aay olject eapable of reflecting or radiating heat;
it should also be exposed to a free current of air on all sides, and
must moreover be sheltered from the rain, snow, and in short as
much as possible from all extraneous causes, which might mix
up their cffects on the temperatare with that of the air.  Stietly
speaking, the instnnments should also be protected from the heat
radinted by the earth, bmt this is not the usual practice, and it is
preferred to make separate observations of this element; no error
can arise from this cause, the custom being universal. It is evi-
dent that the fulfilment of all these conditions is extremely difii-
cult, and no plan of exposing thermometers has yet been discovered
which is free from objection.  The thermometers at the Torouto
Observatory, are situated on the North end of the building, and
sheltered by a double shed of Venetinn blinds, with many pre-
cautionary details which need not he entered inte, but after all,
the position cannot be deemerd perfectly satisfuctory in the day-
time they are read by «telescope through a window, but at night
the ohserver is compellad to approach them with a light and read
with the naked ever this plan, which is very objectjonable, it is
intended to alter, the  effeet of it has undoubtedly been to muke
the night-t>mperstures hiwher than they should be, the thermom-
clers being so sensitive that the heat of the observer’s person
during cven the short period necessary for reading them, canses
the wereury to rise seusibly.  With regard to the difficulties
which arose in an carly stage of the obscrvations, from the me-
chanical imperfections of the instruments, T would refer to an
excellent article by Captain Lefray, in the 2ud and 3rd numbers
of the Canadian Journal: until very Iately, those made by Eng-
lish makers were in greneral altogether untrustworthy, and in
fact until the cstablishinent of the Kew Qbservatory, where
standard thermometers ean now be obtained at the low mte of
&5 each, there could not be said to exist any Englich standard.
1 would here reiterata Capt. Lefroy’s warning to all who may
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be inclined to make meteorological observations, to put no confi-
dence in thermometers where the graduation is not cut on the
geluss stem itself; and to remember that for the purposes of scien-
tific investigation, the common cheap thetmometers are wonse
than useless,

It should ako be remarked that the day in all the following
remarks is reckoned from G A. M. to 6 A.M.: the reason of this
is to be soaght for in the original plan of the Colonial obserzs
toris.  Their especial object was to procure maguetic values in
diflerent parts of the world, at the same instant of absolute time,
and the astronemical day at Gottingen  from noon to noon was
chosen as the day of reference for all the stations.  As a connes-
tion Letween the magnetic and meteorological changes at the
different stations was anticipated, the latter were made simulta-
neous with the fonmer, and the noon of Gottingen happening to
coincide very nearly with 6 A. M. at Toronto, our day is mude
to commence with that hour.

Coming now to the general question of variations of temper-
ture, sume of them wre so obvious and familiar, a3 to require no
pointing out, such as the increase in the morning and decrease
towards night: by watching, however, « sensitive thermomcter
continuously for a short time, the column of mereary is seen to
be almost constantly in a state of fluctuation, ascending and de-
scending rapidly and repeatedly under the observer's eye, still on
the whole, after the lapse of some minttes, sensibly altering its
mean position in the tube, so that wemay consider it 10 be
always in a state of oseillation about a mean value which is itself
in u state of uscent or descent, exactly resembling the small waves
of the sea which alternately adv:i nee and retire while the great
tide wave is steadily progressing. It is evident thercfore, that
noting the indication of the thermometer at one instant of time,
will not give accurately the general temperature that pervades a
sensible period including that instant; by actually watching the
thermometer unceasingly, and recording all the changes that
occur, we should cvidently be able to eliminate the small and
irrggrular variations, and deduce with certaiuty the mean temper-
ature of the period, or that temperature which sustained uniform-
1y throughout that period would be equivalent to the amount of
heat which has been expended in producing the frregular changes
actuadly ocenrring during the period.  Such a mode of observa-
tion would not however bie practieable, nor luckily is it necessary.
By noting the tempernture at certain equidistaut periods of time,
and with afrequency which experience has shown to be suflicient
we may be certain that the effects of the irregular variations will
gensibly comnterhalnce cach other and leave us a mean result
freed from their influence. Thus, experience has slhiewn that
observations made every hour, or every two houry, will give
with aceuracy the mean temperature for the day; and the mean
of all the daily means thus obtained in a year, will give with
accuricy the mean temperature of that year, and the mean of a
few years will give the mean annual temperature of the place.
So also the mean of these annual temperntures at a considerable
mmber of places on the same parllel of Iatitude gives the
annual temperatare for that latitude, and by extending the same
process aver all the parllels, we obtain finally the mean annual
temperature of the whale surface of the carth, and can watch the
changes that occur in it from vear to vear.  When, however, we
descend to the changes at the sune place during the year,and com-
pare them with those oecurring at other plices, the above process is
no longer applicable.  For this purpose the mean daily tempera.
tures observed for a consideralle nwmber of years, are collected into
monthly averages, :and the intermediate temperatures are interpo-
lated between these by Bessel's formula, 0 as to obtain the mean
or normal annual march of the temperature.  Again when the
faily observations are taken at fewer times than howrly or two-
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hourly, 1 mean of the observations will not give the true daily
mean, and certain corrections must be applied to the individual
observations, deduced from the known diurnal u}arcln of the tem-
perature on that day: to effect this the observations at each hour
for a series of yeurs are separately collected into mont.ly ave-
ragges, and the means thus obtained are used to furnish by inter-
pokation the nermal divrnal march on each day.  In this way
the normal diurnal curves being constructed for a suflicient num-
ber of places on each parallel of latitude, the mean curve for that
Jatitude is found by graphical interpolation, and _from the curves
of all the latitudes, that for the whole swifice of the carth is de-
termined. It is thus that Professor Dove has been enabled to
constiuct his well kuown isothermal maps, and to announce those
striking results which have astonished and delighted all engagzed
in the pursuit of meteorology: I may refer the reader for infor-
mation to Humboldt's Cosmos, to Views of Nature, and to
Dove's Verbreitung der Wirme, and Brit. Ass. Reports for
1847%-8.

This principle then of separating the changes of value of the
meteorological elements into two chuses—periodie—or  those
which recar in 2 determinate order,—unt non-periodie—or those
which may be considered aceidental at the period of occurrence,
and whose effect is to be eliminated from the mean result—so fertile
in results and powerful in analysis, was fint brought promineutly
into notice by Bessel and Gatiss, and has siuce been applied with
eminent success by those distinguished philosophers, Dove and
Col. Sabine. . . The nen-periodic variations are these to which
the attention of meteorologists will in future be mainly directed
in connection with the whole subject of the windrose, which
Dove has shewn to Le the key of the great problem of clima-
tology.

To proceed now to the paper which is the subject of this
letror.,

The 1=t table given by Colonel Sabine, contaius the tempera-
ture of cach hour of the day, arranged in monthly meuns on the
average of six years, from 1842 to 1848, and from this by Bes-
sel's formula, he has caleulated another table giving the corree-
tions to be applicd to the observed temperature at each hour of
the day, for every five days throughout the year in order to
daluce the mean temperature of the day, thus forming the normal
diurndl wmarch.  His interesting remarks upon this table I give
in full, but the limits of this note compel me to omit his novel
and ingenious idea of chirono-iso-thermal curves.

#From the temperatures computed from the six years of ob-
servation we learn many facts regarding the temperature at To-
ronto which are interesting in themselves and may become par-
ticularly so in their comparison with the phenomena in other
parts of the Globe.

“ Amongst these may be noticed the following:—The mean
annual range, or the ditference between the mean temperatures
of the coldest and the hottest mouth, (February and July) is
42°.7. The wamnest day of the year is July 28, bemng
thirty-seven days after the smnmer solstice, the coldest day is
February 14, being fifty-five days after the winter solstice.  The
mean temperature of the year is passed through on April 19th
and October 15th.  The warmest and coldest days, and the days
on which the mean temperature is passed through, deduced by a
similar process at Konigsberg by Bessel, at Pans, Turin, and
Padua by Kamtz at Berlin by Midler, and at Prague by
Fritsch and Jelinek, are collected by the last named meteorologist
iu his memoir,— On the daily march of the principal Metcor-
ological elements, deduced from hourly obscrvations at the
Praguc Observatory, pablished in the Transactions of the Im-
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perial Acalemy of Sciences at Vienna in 1850, an-! are as fol-
lows:—

Days on which the mean
temperature of the year is
passal through,

Konigsberg.oou.vvoen Angust L. January 9. April 81, . . October 20,
Berlin (18 yeurs) Suly 1800 January 19, April 19, .. Qctober 21,
Berlin (92 years) v 22, L Januvary 12, April17.. .October 16,
Prague (8 to 9 years) July 2., January 96..April 16. .. October 20,
Prague (76 years)... . July 23, . January 19.. April 15...October 18,
Paris....cooioioclduly 230 January 15.. April 18...0ctuber 19,
Turin..eo.oeo e Jduly Q7. January 3., April 18, . October 26,
Padva..ooeoaooaae.. dJuly  26...Jafiuary 15. . April 20. . .October 15,
These may be compared with the corresponding epochs at To-
ronto as derived respectively frum the sis-years and the twelve-
years series diseussed in this paper.
Toronto (18125 to 1848.5). . July 23, _Feb'y. I4._ April 19..0ctober 15,
Torouto (1841 to 1852,)....July 2¥. . Fel’y. 12, . April 25. _October 17.
The anomalous churacter of the North American Winter, so
visible in the Chirono-iso-therinal Plate is also murked by the very
late occurrence of the cpoch of the minimum. temperature, and
the great dissimilarity in that respect from all other stations.  The
systematic character of this anomaly is further shown by the fact
that every hourin the twenty-four has its minimum temperature
between the 7th and 17th of Februzry; the minimum occurs
earliest, viz, onthe 7th of February, at the hour of 2 P, M.; the
minima of the hours of the night, or from 9 P. M. to 7. A. M.
inclusive, full the latest, viz, on the 15th, 16th and 17th of
February; those of the intermediate hours on the intermediate
days and in regular progression.  The hours from 6 A. M. to
9 . M. inclusive, or those of the day, have their maximum tem-
perature between the 20th and 30th of July; those of the night
or from 11 P. M. to 5. A. M. inclusive, from the 3rd to the 12th
of August. The portion of the twenty-four hours which is
warnier than the mean temperdure of the day varies considerably
at ditlerent seasons; in part of November there are fourteen of the
observation hours colder, and only ten warmer than the mean
temperature of the day; in the greater part of July twelve of the
observation hours are colder and twelve warmer; and in all the
rest of tho year thirteen hours are colder and cleven warmer.
On the average of the whole year the mean temperature is passed
through about 8h. 31m. AM,and 7h. 44m. P.M,, making intervals
of 11h. 13m. and 12h. 47m.  The hours from 9 P, M. to 7. A.
M. inclusive, are throughout the year colder thau the mean tem-
perature of the day; those from 10 A. M. to 7 I. M. are through-
out the year warnmer than the mean temperature of the day; 8
and 9 A. M, and 8 P. M., are sometimes warmer and sometimes
colder than the mean temperature: 8§ A. M. is colder except for
about three weeks in July, and 9 AL M. is wanner except from
November 20 to March 11; 8 P.M. is colder from the middle of
March till Iate in November, and cither coincides with the mean
temperature, or is slightly warmer during the remainder of the
year.

Maximuus, Minimum.

The hours of the highest and lowest temperature on every fifth
day of the year, and the amount by which the temperature at
those hours exceeds or falls short of the mean temperature of the
day may be examined in detail in the Table, From the third
week of September until April, 2P, M. is the warmest hour,
with the exception of some days in January and February,
when 8 P. M. is wanuer: from April to the middle of May,
and again from the end of July to the middle of Septewber 3 P,
M. is the wartuest hour; and from the middle of May to the
middle of July, 4 P. M. The coldest hour from the Iatter part
of April tothe end of June, and again from the end of October
to Iate in November is4 A. M.; from the middle of: July to the
middle of October, in January, and for a short time in the middlo
Aprilitis 3 A. M.; from the latter end of February to early in
Aprilit is 6 A. M.; and generally in December and February ¢
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“A:M.  The rangd from the minimum to the maximum in the
day is greatest in July (18°.2)) and Jeart at the end of De-
cember (5°.2).  The daily rangoe has Lut one maximum in
the year, which is in July; not as at Prague, where June and
July have a less range than the months immediately preceding
and fullowing them, and where consequently there are two max-
ima, a phenomenon attributed to greater prevalence of the clouds
in June and July. :

['The following are the mean daily ranges of temperature for
the several months; they must be carcfully distinguished from
thé ranges of the whole months separately, these latter being the
differcnces between the highest and lowest temperatures oceuring
in exch month.

° ° ©
January 538....May 15.13....September 1380

February 9338....June  1569....0ctober 1088
March ~ 1092.... July 1831, . November 6.68
April 1197, . August 1627.... December 598

Mean daily range on the average of the whole year 11°.41.]

_ It may be desirable to add a few words on the assistance to
observers of tables which fushish corfections to the mean tem-
perature of the day for every hour of every day in the year, such
a8 the table spoken of.  Besides their direct use at the station
itself, they havea useful bearing within & reasonable distance from
the station, on the selection of obseration hours in the many
cases in which it may nut be possible to observe at hourly or
two-hourly intenvals, by affurding a ready means of otimating
the amount of error to which a dedustion from any Emited com-
bination of hours issubject. 1 we desire, for ex:mple, to seck
the observation hours within the commawl of a single observer,
which may give the best approaimation to the mean temperaturs
of the day, and to that of the month, and of the year, as well as
to clematic ditference (i. e, the difference between the hottest and
the coldest months), we find that, of homonymous hours, the best
pairs at Toronto are 9"—9b and 1y"—10% 10°—~—10n being the
better of the two; but that 8h—st, which is a combination fre-
quently adopted by observers, does not suit so well at Forcato as
cither 9%—9h or 1Yh—10M,

For the purposc of combining with an approximate mean tem-
perature of the day an approitnation to the hottest and coldest
hours of the day, and to the hours of maximnm and minimam of
other mctevrolugicl clements—three oquidistant observations are
frequently adopted in preference to a binary system, and the
hours of 6 aan, 2 pan, and 10 pan, appear to be usaally pre-
ferred.  These hours are still within the command of a single
obscrver, though we often fiud substituted for them the non-equi-
distant hours of 7 am, 2, pm. and 9 pan, doubtless because
they suit better the couvenietire of observers.  In comparing the
mean temperatures in the ditierent months derived from G4, 2h,
10M, or 70, 20 gh with the full complement of twenty-four houry,
we find that the approvimation to the mean temperature obtained
by 7, 2b 9% s not quite so good as Ly 6%, 25 10%; and that
cither of the triplets gives @ less correct mean temperatare than
10h—10%: 6}, 2, 94, would appear & wore suitable combination
as far as regands approximation to the mean temperature.

Three cquidistant olizervations in the twenty-four hoursare the
utmost that can be perseveringly maintained by asingle observer.
When there are two or more observers there s no difliculty in
multiplyving the times of observation 50 15 to comprehend all the
objects that may be desired, each in the manner and by the means
which are most suitable to it, and will be most satisfactory.  But
as the work of abservation at by far the greater nunber of meteoro-
Togical stations is usually carried out by a single observer, and as
this is likely to be always the case, it should be a primary object
with meteorologists who are furnished with rufficient means, to
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formn tables of coffections to the mean daily température for évery
hour of the day, upon the basis of a sufficient number of years of
observation, to be used at the respective localitics, or within the
distanees to which such tables ‘may be severally applicable ¥y
persons whose means or com enience may restrict them in respect
to the number and choice of hours of observation,

With such a table, the choice is disembarrassed of its chief dif-
ficulty, that of selecting hows which by their combination will
give an approximate mean temperatme for the several months
and for the year; and the obsenver is left free to give a preference,
independent of such eonsideration, cither to the hours’ when the
phesomena change lewt rapidly, and consequently small irregu-
lurities in the times of observation. will be least injurious, orto the
hours which will furnish the lest approximation to the daily
maxima and minima of the mcteorological. clements generally,
viz.: of the temperature, the tension of vapour, the pressure of
the gaseous atmosphere, and the foree of the wind; or tothe hours
which will have the most effective hearing upon other points of
meteorological or climatic interest, to which the observer's atten-
tion may be directed.”

Having thus obtained the 1necessary corrections for all the
the hours, they have been applied to the observations individu-
ally, during the neat 6 years in which the hourly system of obser-
vation was abandoned.  The daily means of the whole 12 years
were then collected into monthly averages, and Bessel's formula
was used to obtain the mean normal temperature for each day of
the year. These are entered in table IV along with the ditfer-
ences between these normals and the observed means of cach day
for the whole 12 years—being in fact the non-periodie variations
for these days—and also a column with the mverage of theso
differenees, or the average non-perivdic variation fur each day.
On this Colunel Sabine remarks:

“We may learn consequently from this column the average non-
periodic variation in twelve years of any particular day of the
year which may be surmised to be subject to some special phy-
sical peculiarity, causing it to be warmer os colder than the
general progression of the temperature in the part of the year to
which it belongs. . An exawple of its applieation may be given
by the reply which the values in this colwmnn furnish to the ques-
tion, whether the three dys of May (the 11th, 12th, and 13th,)
which Madler hus stated to be charcterised, on the amverage of
86 years of olservation at Burlin, by a depression exceeding 2°
Fabr., when comparad with the general narch of the temperature
at that seasun, undergo a similar depresion in North Aincrica.
On a reference to the month of May in thetable, it is scen in the
final column that on the average of 12 years from 1841 to 1852,
the 11th of May was 01 delowr, and on the 12th and 13th of
May’ respeetively 3°-1 aud 2-°4 alove the general mean of the
temperature in those years. - It may hescen alo that the average
non-periadic variation in the five days from the Sth to the 12th
of May inclisive, is in the same 12 vears, 1°1 above, aud in
the five days from the 13th to the 17th inclusive, 1°-1 abore, the
general mean of thetemperature. Thoe ineteorolurieal observations
at Toronto during these 12 vears do not therefore support thie
suppasition that the depression of tempermiture on the 11th, 12th
and 13th of May, observed at Berlin, is a general and periodically
recwrring phenomenon over the whole globe, such as would be
occasioned by a partial ohscuration of the Sun’s dise by the inter-
vention of . perindical stream of acrolites; but they tend mather
to indicate that the depression observed in Enrope may have
been a partial phenomenon, having a loeal cause.”

From the tables mentioned, I have computed by interpolation
the normal values for each hour of observation at Toronto on
every day in the year, the differences hetween which and the ac-
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tual olserved values are entered in a columm of the register, thus
shewing at a glanee the non-paiodic vaiation at that time. In
this form the monthly scteordh gicd rgots will in future ap-
prar in the Upper Canada Medical Jounal,

The mean monthly temperatures on which these ealeulations
are founded are a3 follows:—

° o o
Janvary, 2497........ AMay,  S1I8........September, 5802
February, 83-10........June,  Gl0d.... ..., October, 44493
Mareh, © 02 ..eeeasduly, (R T N November, 36.51
April, F1 I b PO, August, G(616........ Decanlber, 2675

July is consequently the hottest month, and February the
coldesty there are 6 months above and 6 months below the mean
of the year (44°:23), and the mean temperature is passed through
in Aprl and October.  The hottest month is 22°:18 above, and
the coldest mouth 20°-83 Lelow the mean, the difference Letween
the hottest and coldest months being 43°-01,

Col. Sabine remarks that “February and March appear to Le
months most liable to extreme variations; July. and August the
least s0.7 - But it may be doubted whether the series of years s
sufliciently long to warrant this conelusion.  On 2 comparison of
the iso-thermal cwrves over the whole surfice of the euth, Dove
states that Septembier is “the season when the distribution of
temperature over the globe is most resmlar, even Ameriea form-
ing no exeeption.  Then beems the Indian Swiner, the time
wlack the Great Spiret of the Red-Skin sends to him that he
may follow the ckase. Nature falls gemtly aslecp in Autumn,
and awakens with feverish stats in Spring.”

On the yeardy mean, Cul Subine stutes i The e annual
temperatie derivad from the whole dady of e Qleanativns in
tuclve yeans is $4%23; and on the supposition it o constant
errors, instrumental or obserational, or veensioned by insuflicient
protection or defutive exprusuie of the thanuvacter, are imohal,
and that the vaiations of the teanperture in Jilleent y e may
bu reganded stiieth, as acddatad osdllations sound a maan value,
aml of equally probable occurrence in every yaar, the prolable
crror of this vesult is 40218, The probable variability of a
single year is +3°:63, shoning that there by an equal chance
that the megn temperture of any one year will fall within the
Yanits of 43260 and 43756, as that it will eacend these liits;
a conclusion whicl, pethapey woldscarcely Bine beaanticipital,
considering the great ringe of the thennauetar in the conrse of
the year, and the, magnitude of the non-paaindic variations in
- short intenals, The dimate of Tvrvato prescads a ronarkalble
" combination of greal requlurity in the ennual temperature with
yreat caréubility vecurring in the course of the year.

The mean temperatures of the several years differed from the
average mean temperature s follows :—
o (-] o

18T, —030...3805. 0 . 035 IR0 —(F1L
P T (L S |5 TS 13 K TN Ei; O ¥ 121
1813 00e. —188.. 0807 uee. —053... 1851 .0. 025
S50 F RN T L L s I-x 0. S 1,

The excess of cold in 1843 (1°-88), was due chielly to the oc-
currence of very low temperatures in February and March of that
year; the excess of heat in 1846 (2°13), was more generally
diffused thrvnghout the year, all the months exeept February and
October being above their averge.”

On comparing the mean monthly tempermtures with the nor-
mal tempertures due to the geogmphical Iatitude of Toronto, it
appears that < every mionth of the year at Toronto is colder than
the normal temperdure of the parallel in which it is situated, the

o

mean annual temperture being nearly 70 below the nonnal,
The thermic anomaly is least m_J\u_ly .{md.,g\ug\gt {between 2°
g U
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and 3°), and greatest in February, when it exceeds 110, Its
sudden inerease in Octobier and deerease in November are de-
serving of notice.  Inviewing theLearing of the thermic anomaly
at Toronto on the mure general Guestion of the thenuic anomaly
in the part of North Amerien in which it is situated, it is neces-
gary to bear in mind that the thermometer at Toronto was abont
342 feet above the sea level, equivalent, as usually estimated, to a
diminution of rather more than 1° of Fahrenheit, on account of
vertical elevation.  Duve’s nornal temperatures are all reduced to
the sea-level, and when the monthly temperatures at Loronto
line undergone the e reduction, the thenmic anomaly indi-
cated by them is diminished to about 1° in July and August,
but in February still reaches the luge amount of 10°; in both
respects, therefore, confirming Dove's conclusion, that the sum-
miers of North America are 20t warmer than is due to their lati-
tude, whilst the winters are much colder  All these results aro
embodied in the accompanying plate, which is copied from that
in Col. Sabine's paper.

The black curve line indicates the annual normal march of the
temperature, its vertical ordinate being the number of degrees
Fahr., corresponding to the J:erivd of the year indieated Ly the
liorizontal one.

The fainter straight lines give the actual observed averages of
five-day periods for the twelve venrs, and the vertical distance be-
tween the two correspunding puints of the faint and dark lines is
the non-periodic varintion at that period.  The points surrounded
by small cireles are the actual monthly means of the twehve years
from which the nosmal curve is computed, and these are” con-
nected by vertical lines with the corresponding monthly means
(imilarly distiuguishied), of the tanperature due to the Iatitude
of Toronto as caleulated by Duve, the march of the later being
denoted by the Cotted curve, and the vertical distances between
this dutted curve and the Jak one are the thermic auomalies for
that period of the year.  The norual geugmphical curve is com-
puted for the sea leved, but the nornal cunve itsdlf is formed from
the temperatures uncorrected for vertienl dlevation, so that in
geographical comparisons of climate the thermic anomalies must
be cach diminished by about 1° Fahr,

An examination of these cunves will prove highly iuteresting.
T may cspccially dircet attention to the rapid descent of the nor-
mal curve between November and Decembur, its prolunged pauso
throughout most of January, (the January thav) its sudden fall
in February amd its equally rapid rise in March,

As T have often heard it remarked that a cald winter is follow-
cd by ahot summner, I have thrown together the monthly tem-
peratures into the usual seasons (December, January and February
for “winter, and so on), in the following table:—

Year, Srrixe. Svaser. AUTUNN. WiNTER,
[+] o [+] ]
133 § S KU [ I 460 228
1812 aeeees 427 620 447 226
B 13 & LI, Jel G31 448 Q54
£ 3 CH, 481 634 424 26.9
) E 1 H g (1] 464 a9,
442 66:6 498 241
399 638 4611 235
1818 cenecnnn 413 659 450 ang
1840 ceae cuns 402 660 457 74
I eees ennn 331 667 469 249
) £ PR 417 626 468 a60vl
) BN AR, 3 (11 3 472 263
1 M 1]
Mean. 409 1 646 i 465 t 950
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Probably tho sequenco may be belter scen in the following
formy, where the difference of each sunvmer above or below the

[1853.

mean of the sununers is entered, and so also those of the winters
in their proper order:—

At 49 43 14 43 46 47 48 19 50 3 52
S , Wi s w t 3 } Wi S wW ‘ 5 l Wi S w8 ! Wis w8 ‘ WisSjiwisiw ‘ S ’ w
+0.4,+:2.8L—‘2.6 -2 5 40, ;Lx ol b1 9|40l —231 420009 0x{FaslF Lol 26l 1 a2 S0 00| —20l 30001141 3
It will be seen from this that winters above the as erage (mild, ) e
lave benn followed in two instaunces by smmmers above (hol,) Prace Stwse. | Senngn. | Avrenx. | Wisen, || Saxeas
aud in three by sunmens beloto (mild) the average; el winters  Prar,
delorw the average (cold)) line been followed in two instances by p S " T
hot sumamers, and in four by mild ones, so that the popular 02 qoranto.......| 409 646 405 230 1493
dition is not at all supported by these observations. § familton.,.....0 423 644 -i;’r!) 239 -1-1.2.;
. Rimgston ...} ALT 637 By 187 $11
This is not the place to discuss the subject of elimate, Lul many - ;’ ‘ - - . -
X aders wi ahiaps, Le interested in examininge the fol achester... o 443 672 48 205§ el
of yous readers will, yorhaps, be intareted in evamining lores of  Foit Niagawa.o| 472 | 12 | 510 | 305 | 517
lowing temperatures of a few plices on the opposite shores of (70 & Fe™ - 0 Fhs pHi AP A
Lake Ontario. They ate tuken from Dove’s fables, but are w- - gaeqcwsiigbm) 119 s y ar I asnn
reduced for both dininal and ansual variation. Lowistot.. ....4 437 683 199 arg 3 i
i
Tt appears from these duta (which, however, with the single ] i

exception of Toronto, are very mude for such a purpose), that s
compared with these stations on the South side of the Luke, our
increased severity of winter is much more than compensated for
by diminished intensity in summer

1 hope to discuss this subject more fully on a future occasion.
1 awm, 8i, yours respectfully,

J. B. CHERRIMAN.

Canadinn Yustitutes

NOTICE TG MEMBERS AND SUBSCRIGERS TO TIE JOURNAL.

It having been reprosented to the Postmuster Genaral by the
Council of the Canadian Tustitute, that the postage on the Jour-
nal was 2 heavy tax upon its publication, and that other Literary
Periodicals published in Canda, enjoyed atotal or partinl immu-
nity from that outlay, the Postmaster Generat has Leen pleased
to orde. that the Canadien Journual wny be transmitted to any
part of Canada through the Post, ab half’ the usual Postage.

The following sentlomen have been provisionally clected
Mewbers of the Institute by the Council.  The eustomary for-
malities of their clection exunob be complied with uutil the first
General Mecting of the Institute in December next,

The Hon. Francis Hineks, Life Member,. oo oo .. . Quebee.
Mr. Edward Thompson,. . ... cmvravanons.ee. Toronto,
Mr. Albert Pellew Salter, P. L.S,,. ... e~ «

Mr. Edward Robert Jones, P. L. S, oo cooaee .. “

Anangements for the Sesion of 18534,

The Council of the Canadian Inslitate desirous of making
arrangements 15 suit the convenienee of gentlemen whosé names
are alrendy on their list, . as intending  contributors of original
papers (o the Institute, during the Session of 1853-4, as well as
of those who may have such an intention, but have not yet noti-
fied the Couucil to that effect, particulusly request that the name
and address of each intending contributor, together with the
title of the paper he proposes to read or connmunicate, may be
transmitted to the Secrctary before the first day of November
1853, It will vory much facilitate the arrangements of the
Council if each coutributor name the date of the Saturday on

which it will bo most convenient for him to submit his paper to
the Iustitute,

Carves and Grades an the Ontario, Simeon and Huron Railway
between Toronto and Bariies

Length in Length in

Feet. Miles,
Curves of 5,730 ft. rmadius...... 8567 ..... 1.62
ido. 2863 ft. do. coun.. 82017...... 417
do. 2282 ft. des o.... - 560, oo 0.106
do. 1,910 fiu do. caon.. 29468. ... 5.58
do. 1482 ft. do. ..e... D24T...... 099
65,860 ... .. 1247
Tangemts . coowonnon 293,765.__ ... 51.85
339,623...... 6431
Ascents and Descents,~Toronte to Barric,
CLLVATION
. N oF Sunmumir
Ascexr. | Descest. AOVE LAKE
Oxranto.
Toronto to Summit. .. .§ 190,03 feetd 64,55 feet 751,87 feet.
Sumunit to Barrie. ...-} 325,37 ¥ {584,02 «
Totalecme eweee s 111540 feet!648,57 feetd

Gradients in Feet per Mile, and lengths in Miles and- Parts,

(5] ﬁ%ﬁﬂ 1060110050120 to-iﬂi() to QOQLI:\'Q! TotaliTotal

3

Torontoto Summi|389] 2358 | 030 | 456 | 233 | 1.3u{2036] 508
Summit to Barrie.{+7 | 617] 167 1007 | 547 | 547 Lsacs] 7t

Maximum grade going North 60 fect per mile - -  10.67 miles,
" gf“ L3 Somh 52‘8 &« pex; - 743 a”*
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CORRESPONDENCE,

—

Redwdreasted Theush,

1o the Rditor of the Canadian Journal,

Sui,~Tn the Journal for June, your correspondent, Mr. R, Whitwell,

writes wnder the head « Rara Avis!* concerning a well known migrat-
ing bird (* Rabin Red-breast?) which wus noticed by that geatleman
to rewain in this country throughout “the winter of 1851 and 1852"
it must, vertainly, have beew a rare bird to renudn behind the rest of
= species, ju a Intitnde where the mercury is often seun to full “ten
ar twenty degrees below zero,” where « the frigidity of the atmosphere
had so thickencd his blood sud benumbed his frame, that he could
not maintaw his proper roosting position.”

This *lest Robin of Swmmer,”® must have had cause to Fomain
with us during wiater. The observer of this phenomenon writes
witheut a panse to reason ; howeer, he states that it is “very rare
and uncotmmog, ifnat without 2 parallel,’ to see 2 bird of this species
jemain with us during winter.  Might it not have been winged in
1he summer of 1831 %—consequently, it would be 2 fruitless attempt
for a wounded bird to migrate with its companions,

There are two species of this Thrush which migeate amually to
Canada and the neighbouring colonies.  Of one species, the wale and
female have 1ed breasts, while the plunmge of the other vatiety is
durk, with very little red—but the Iatter are rare,  Gosse, the auvthor
of the Canadian Naturalist, eays: “1 perccive no resemblance helween
hin and our Euglish Robit, except in the single circumstance of his
having a sed-hreast,

T have deveted much altention o the natural habits of this bird
which m Canada is vulgardy named a2 Rubin,~—in Newfoundland 2
Blackbizd, 1t ix, properdy speaking, a specics of the family Tunprs—
Red-breasted Thrush ( Purdus Migratorizs)  In many ways it resems
ble the Euglish Blackbird (Frurdus Merela) tn habits and  architees
ture.  Since I begun fo make observations on this branch of aature,
in 1813, 1 have never scen a single bird of this species in the woods
narth of Torouts, later than the mouth of November, 1 fed one from
the vest in 1846, which s still alive and healthy, and as far as [ can
Jjudge, the variation of climmte have taken little effect ou its system—
being kept in an equnl temperature throughout the year; it sings in
svinter as well as summer,

Yours, &e.,

WM. COUPER.
Taroute, August 1st, 1833,

Notices ot Boolks,

Bons’s Scrmvnipie Lusnany—The following numbers of that execl-
lent serics entitled Bohn's Scientific, Library, have lately come under
our nutice, viz.: of the Bridgewater treatises, the volumes by Chalmers,
Kidd and Whewell, Bacon®s < Novum Ceganum,?” Qersted’s “Soul in
Natare,” and Schome’s “ Eanth, Plasets aud Man,» together with
Kobell's “ Sketehes from the Mineral Kingdom™ 1t is scarcely ne-
cessary to remack that all these works are published in Mr. Bohn’s
usnal gnod style, but it nay be well to allnde to the fxct that in the
paint of cheapness, they rival the publications of osr American neigh-
bours. Our English publishers are now very rightly endeavouring
to issue standard valeable warks at sneh a price ns may plaze them
within the reach of almost all classes of the community, while, at the
same time there will be nothiug to object to on the seore of exccution,
Iu evidence of the success attending these effects, we may meution
that we have lately purchased an English edition of a copyright work
atalower price than that demanded for a slightly inferior American
reprint.

It will be scarcely necessary todo more than allude to the re-issue
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of the “Bridgewater Treatises,” the clegant work of Dr. Chalmers on
“ The adaptation of External Causes to the moral and iutellectual con~
stitution of Man,™ the profound treatise of Whewell on “ Astronomy
wnd General Physics,’ and the mteresting aud instruetive volume by
Kidd, on “The adaption of Internal Nature to the physical con-ition
of mun?? a kind of programme to the whale series of disconrses relatiag
to vataral seience—uare all so well kuown and so thoroughly apprecia-
ted, that we need do no more than recommend the compendious
form in which they have now heen reproduced before us,

Bacon's Noviem Organran s a wark which, although of olden date,
yet most warthily holds its plice mmong the most valuable adjuncts to
a student’s libzary, and is equally deserving of the serious attention of
the teacher aud the philosapher, '

Oepsted?s “Saal in Nature,” isy n work having somewhat the same
objects as Hunt’s “ Panthea ™ and “Poctry of Seieace,” and cousists
of aseries of convenations between tuaginary chiaracters, on various
points of art and science, interspersed with several of the author's
speeches on various oceasious.  We caudidly canfess that we prefer the
clegunt ated at the same time sufliciently profound works of our own
country maa, 1o the abstract metaphysical disquisitions of the Danish
philasopher, the high character of whose productions is in our mnd
considernbly diminished by the eolloguial form of most of the articles,

As an express of the German metaphysical school, and as the work
of anc of the most eminent philosaphers of Lurape, who from the lows
et atation raised himeell by mese foreo of gening, to the highest posie
tion in science,—~the “Soul in Nature,” is well deserving of attention,

Schome’s work appeared some twelve years age in the German
{ranslation from the Danish, under the title of Natursehildern, o, or
Delineations of Nature, and attracted at the time, considerable atton.
Huno Somie of the mest intearcting Jiapters are on Jialian Maaaria,
Ea, Momutain Rambles in Neath and South, the various plants most
useful to man, as for iostance, the Bread fruit tree, the Cotton Plant,
Plax, Coffee, Tea, &e., Lo The whade work is written in a pleasing
style, and is well worthy of being plaved beside Humboldt's “ Aspects
of Nature”?

The secand half of this volume cantaius a series of excellent lectures
by Vo Kobell, on “precions stones,” “ordinary stones,” “precrous
metals,”” and  “ordinary metals,” the several treatices are quite of 2
popular chamcter, butat the sawse time contain a vast amount of very
curious and valuable information, with regard to the history of many
of the precious stoses and metals, and with respect to mineralogy and
geolugy generally.

Weconsider thizto be oneof the heat selected volunies of the #Scien-
tific Library.??

Tun Ascro Avcmeax Macazsn,—Pullished by Thomas Maclear,
Furonto, dugnsd, 1853 —The history of the War of 1812, is continued
in the August number of this admirble periodieal, with thesame live~
liness und perspicuity which distiugaished former chapters. The
successive deseriptions of Canadian eities, will furnish when completed ,
the Dest tourists guide through Canada, that can be placed in the
hinads of the emigraut,

Tur Cavaniay AcpicveTensst,—William MeDongall, Toronto, Avg.,
1853.The Repuorts of the Discussions which take place at various
mectings of Farmers® Clubs, and Agmricultural Socicties, and whichnow
constantly appear in the Igrieniturist, contain a large amount of infor-
mation regpecting the condition of husbandey in different neighbours
hoods, and canuot fuil to furnish many valuable hints, derived from
observations and experience, 1o reading a5 well as to listening prac-
tieal Farme's.  Weare glad to see that Mr. Kirkwood’s mission to the
United Kingdom, is likely to he productive of much good in various
ways, We join in the request of the Agriculturist, that readers will
notice thata Grand Provincial Exhibitton will be held in Moutreal on
the 27th, 93th, 23th, ard 30th Septemher, under tha auspices of the
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Agricultural Association of Lower Canada,  The Annual Exhibition of
the Agricaltural Associntion of Upper Canada, will take place in the
City of Hamilton, on Qetalier 4th, 5th, Gth and 7th. Both exlubitions
will he open to competition from all parts of United Canada

Natmalists’ Calendar,

For Aprily, Muay, June and July, Toronlo, 1833.
By Witrtax Covres.
BUTTERFLIES? First scen.
Camberwell Beauty,...c.oeo oo Vanessa dntiopa. ..o ooooo. Aprd 9th
Black Swallowetail,.coooaoe oo Papilio Asderins,ceeeeaaeas ¢
Clonded Sulphtr,. oo oo -oo. Colias Philodice, covveen.o 0 ¢
Orange Comma, .. .. ceeeeGrapta ¢ Mooy ooioveaiels M

Grey Vined White,.eeoueeoos Suntia Oleracetyeeas vovo o May 14th
Tiger Swallow-tail,. ... ..., e LPapdio Lurnus,.can coao oo 2Wth
Small Copperyeeeneennenncoc Lyiena Phicas, “ a9k
Black Skipper,... veemncanaodbyele Brizol o oooaioil K

Swiall Spotted Meadow Brow udlepparchia——2 ... ... June At

Spring Azute,cens caencoeecen LPolyommatus Lucitteeseseeen
The Archippus cev-Dunais  Archippus, “  Gth
Pearl-border Frititary, ... ... Welitea Myrina,......o..0 ¢ 10th
Banded Purple.coe.oo.oeneoe. Limenites Avthomis,eees ccee 0 ¢

Baltitwore Fritillary,.... .. eoMditea Phoctony,eveooooo. * 13th
MOTH~2
Great Saturnia (class Atlacd) issue fiom cocoon,.... . May 24th
Saturnia Polyplrmus i$ue oM COOON, eeeevereneneeceese ¥ Wih
Saturnia Prometheuns 155u¢ from ¢ocoon, . eeveveve e coa.dJune 6th
Ghost Moth,ee conevneeans Hipiolus Jlumdiye e ooa el 4 4
Royal Tuger e vienvvonnnvnnswisdrdia Virga,...... “  Oth
Bulf Leopard, ..eeiesneeensesenedrdia Isabdla, .o..e coevenieee * Mith
Twin-eyed Hawkmoth,oonee o Smerinthius Geminatus, o... « 90th
Exed Hawkmoth,.. cSmerinthus Ocdlatus, | “ anh
Tanther,evees ceeennieneseneneanneen Spilosoma deridyan...., “ o
Silverespotted Butf, oo Lygara Gdbosa,........ ... July  Sth
Zebra Hawkmoth,eieviisonieccsec Sphiine Ralmee,... eeeeeees oo 25th
vy Hawkmoth,...... ceveneeSphine Cliered,ynee cevveenns ¥
BIRDS!
Little Grebe, (Colipnbus Minor,) begins to build its nest—

Jays six Whitish 0 eecseaneneicr e April 30th
Ground Lark, begins to build its nest,. « th
Tumaing-hirds e eee voviniis crenranre s s eenenns May 7th
Red-wnged Siarling, (Sturnus Prodaforins,) hegins to build

B8 BIOSY,eiieiuiiniieicienie et tnneestrtaeeaereesnereanee eeneas . WMay I8t

Whip-poor-will.. oo Caprimudgus Voerferus..... June 19th
MISCELLANEOUS:
Gall-flies, (Cynips Quercus folit) deposit their ora in the
Teaves of 1he OaK,eiiivenimsncrieaineteniensnnsnsnecermeens May  93th

Racoon shot in - the neighbouring wWoods,ceveees vvverereeeeesns @ Lth
Tree Frog, (Hyla Versicalor,)... ceeses [PPPCTR L 2] X 4

Ephemcin Biocrlata, with two satwe at the tail, longer than

The BOdy, et vtanne + cnitnnseen et s eeeeeee June 9th
Fickl Cricket, (LIcketa Campestris,) pipes its evening song, ¢«
Swr erane-fiy, (Littacomorpha Crassipes) depits its ova in

the carth...ooeenee...
Cuckao-spit Tusect, ......
Rattling Locust,....

“ 1th
ceereoTilligoma Spromaria, «oes %
eondTdgrla Sulplvrea?. ooy © ¢
Firefly, coeevvvnene e s vvvnvnnecenns Lampyris Corusca . ¢ 13th

R R R L T AR YRy

s cesue

Wild Strawberries covveenenss cees( Fragaria Virginiana,) ripe  ** 1th
Blue-berrics, ripe...voieeeseeans e July St
Tree-hopping Locust, . Cicada—m—?.....oneveercernes * 13th
Wild Raspherties, coveerinneeees (Rubues Jdgus) Fpeyereeeanss 4 4

Wild Black Currant,....ceueven..o (R Floridom?) ripe ... “ %h
Wild Gooseberry, .. ceesee {Ribes Cynoshati,) nipe.... * 30th

Wild Blackberr

Voeeersonnene

eeasen( Bubus_ Hispiduy,) vipe.., « «
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New Process of Photographic Engraving on Steck

BY MR, FON TALBUL.

1 now proceed o give yonan acconut of my newly invented method
of nkingg photogaphic engrivings upon steel. Of cowse, 1 have no
need to observe that the art @ at present o its atauey, but L h‘.\)‘c
great hopes that 1t will very soun be cousiderably improved in all its
detanls,

The first thing to be done is to select a good steel plate, and to im-
merae it for aomaute or twa in a vessel contiamng vnegar wixed with

“adittte sudpharie acid, The object of this as to diush the too great

polish of the surface, for wtherwise the phwtograplie preparation
would not adhere well to the suiface of the steel, but would peel off,
The plate is then to be well wachedaud dited, Then, take sometsiglass
aud dissolve it in hot water,  The solution should be strong enough
to coagulate when cold into 4 tinn gelly.  This solution of singlass or
gelatine <houlld be strained while hot through o lmen cloth to punty
it, ‘To thix must be added about halt o 1iuch of @ saturated solution
of bichromate of putash in water, and they should be well stined to-
gether. When cold, this misture congulates wto a jelly, which has
very muich the appeatance of vrauge gelly.  The method of using it s,
Tiquily it by gentle heat, Then take o glass rod, holdat horizontally,
and spread the liguid unidormly over the plate. Then inche the plate
aud pour off the supertluons gelatine,  Let the steel plate be placed
upon astand, awd kept qmie horizontal, thut the liquud wmay not ron
to one side of the plate, Then pliee @ spivit kunp beneath the plate,
and watm it gently 11l the gelatine is quite dried up. When dry, the
filmy of the gelatme ought o be bright yellow and  very unitorm, 1
clouded biuds appear upan the surtiee it is a sign that there is too
httle getatine in” propmtion te the bichromate, which must theretfore
be corrected, The steed plate, now conted  with gelatine, is ready to
receive a photugzaphic mfage of iy objeet. First, ot us suppose the
object is e capable of bemapplicd closely tothe surtiee of the plite
for instance, let it be & prece ot lslnck tave or the Jeatofa plant. Plice
the object upon tie plue ma photogzaphic copying frame, and serew
them into an—c contact, Place this trame in the daveet light of the
sun for a short time, varving tom half @ minute to five minates,  Let
it then be temoved aud the plate taken out, and it will be found jm-
pressed with a yellow image of the objeet wpon i ground of a brow-
color, i mizht be expeeied from the welt known photographie pron
porty of bichromate. The plate is then to be placed in avessel of colid
water for it punnte or (wo, which discolves out all the bichvonute and
wost of the golatine ad-w fion the [nlml(-gmpluc e, /.o ftom these
parts of the plate whech have not been eaposed to the sun, being pro-
tected by the oljedt; winle, onthe contiary, it dissolves litile or none
of the gelatine tiln which has been tally exposed to the sun’s rays.
The consequence of whilifvis, that mstead ot @ yellow imzge we have
now 2 white one, but still upon a2 ground of brown, The ;ffnlu is then
removed from the witer into @ vessel ot aleohol for 2 winate, and it is
then taken out aid placed upright on its edge in a warm plice, where
in the couvrse of 2t few minntes 1t becomes entitely dried. This termi-
nates the photographic part of the operation, I the plate is carefully
examined while in this state, it appears coated with gelatine of 2 yel-
Towish brown eolor, and impressed with a white photographic image,
which is ofien eminontly beantiful, owing to the circumstinee of its
being 1ised above the Jevel of the plate by the action of the water.
Thas, for instance, the inage of 2 picee of black Iace looks like aveal
]viccc ol very delicate white kaee ot similar pattern, closely adhering to,
wat plainly raised above, the brovu and polished surfrce of the plate,
which serves to display it very beautifully. At other times the white
imeze of an object oflers a varying display of light when examined by
the light of a single candle, which im‘ic.nox‘ a peenliar moleeular ar-
ragresent in the particies of gelstine. These photographic fmages
are often so beautiul tisat the operatos feels almost reluctant to des-
troy them by continuing the processs for engraving the plate,

In order to expliin how sieh an engraving is possible, it is, iu the
first plitce, to be obzerved that the photegraphic image ditfers from
the rest of the plate not only in colar, but, what is of much more im-
postance, in the thickness of the tilin of gelatine which covers it. The
ceniing of gelatme on the rest of the plate is, comparatively speaking,
a thick one, but that which originadly covered the image has been
mostly remaved by the action of the water, & small portion, however,
almost always rewaining, 1t therelove vatnrally happens that when
an etching ligaid s poured on the plate, it first penvtrates through the
thin gelatine covermg the unage, and etehes the steel plate beneath,
But the neat momentat penctrtes hkewise through the thicker cont-
ing of gelatine, and thus sporls the result by etehing the whole of the
plate.  Nittie acid, for instinee, does this, aud therefore canunot be em-
ployed for the purpose. Smce the other chewmical Jiquds which are
capable of ciching steed have it certamn analogy to nitrie acid in their
corrosive pioperucs, they also for the most part are found to fail in the
same maner.




1853.]

This was a difficulty. But after some researches T found « liquid
which ctehes steel perteetly well,and at the same time is free fiom the
tnconsenient property of penctrating the gelatine fllm. - Thix liqguid i3
the Lichloride of platina, - In order, however, to use it suecesstully, it
must be mised with acertain quantity of water, neither more nor less,
()} mean toany nueraal extent,) otherw ise itsaction becomes irregular,
The best way ' is, to make a perfectly saturated solution, :u{d then add
to it onesLaurth of its bulk of water.  Then correcting this by a few
trials, a sulution of proper strength is fiually obtained.  Suppostng
then, that we have prepared such 2 solution, the operation of ctehing
the plate is petfurmed as tollows.—The plate i laid on i table, au b 2
sm.lll quantiny of the lichluide being poured upun it, 3t is to be
rapudly diftused awd <pread wver the whole plate with a eamel luir
brush, Not much liquid is poured on, beeause”its opacity would pre-
went the operator from distinguishing the eftect proc aced by 1t on the
metal. For this reasou, it is hardly necessauy to make a wall of wax
rotnd the plate , that is, i the purtions to be etched are contived to the
central part of the plate, and do not approach very near to the adge.
The effect of the liguid upon the plate 1s not at first visible, since it
disengages no gas; bat acter the lapse of a minute or two, tl[c white
phutographic image begins to darhon, and soun beeomes black inevery
part. When this change 15 complute, the image oftenlooks very beau-
tiful, though quite altered from what it was before,  The operator
should carefully watch the image until he thinks that it is finis ed, or
not likely to be farther improved or desveloped by contivuing the pro-
cess any longer.  He then inelines the plate gently, and pours oft the
Jiquid l))y one corner of the plate. ‘The plate is then dried with blot-
ting paper, and then a stream of salt water, which is better than fresh
water for this purpose, is poared over the plate, which removes all
traces of t* e etching liquid,  The plate is then rubbed with @ wet
spenge or linen cloth, which in a short time detaclies :id removes the
film of gelatine, and discloses the etehwg that has been cffected.
When thie olyjeet is not of a natuie to he applied direetly to the surtace
of the plate, the most obvious method of proceeding i<, of cour-e, to
place the prcp:m-d plate in the focus of 2 camera, and to ditect tlgc
camera to the object.  But m consequence of the low degree of sensi-
tiveness of bichromate of potash, thits woukd take, generally speaking,
too long a time to accomplish. The bLetter way in practice, l}wrcﬁm-,
is, to take 2 negative photograph of the objecton paper with a camera,
and from this to oltain a posittve copy either an ghiss or paper, which
should be very uniform in texture, and moderately trausparent.  Then
this positive copy is piaced on the plate ina photographic copying
frame, and being pliced for a few minutes in the sun, 1t impresses the
plate with & photugraphic image; which fmage, etebed as abovede-
scribed, and printed off upon paper, will finally give 2 positive repre-
sentation of the objeet.  If the object depicted upon the plate by the
sun’s rays is broad and wiform, for instance, the opaque leaf of a plant,
then, of course, the etehing 1s uniforin also.  When llhis is printed of),
it produces an effect which is notalways satisfactory. I will therefore
now explain a maodifleation of the process which destroys this uniform-
ity, aud which in wauy cases produces a great improvement iu the
geueral effect.

For this purpose I must remark, in the first place, that if a picce of
black gauze or crape i3 the object selected for representation, it produ-
ces an engraving of jtself which is marvellously accurate.  But when
two folds of the gause are Inid actoss cach other obliquely, then the
1esulting engraving requires 2 lens, in order to sepatate from each
other and distinguish clearly the fines belonging to the two portions
of the ganze.  Now, f this engraving is priuted off, the result ofiers to
an cye at a moderate distance the appearance of au unifom shading,
Now, I avail myself of this circumstance, to modify my original pro-
cess as follows: suppuse the object to be the opaque leaf of 2 plant, of
irregular outling; finst, I cover the prepated plate with two obhique
tolds of black crape or gauze, aud place it in the sunshine for two or
three minutes.  The effect of this is, to cover the plate with a compli-
cated image of lines passing in all directions.  Then the leaf is substi-
tuted for the crape, and the plate is 1eplaced in the sunshine for two
or three minutes more.  The leaf being then removed from the plate,
it will be seen that the sun has obliterated all the lines that were visi-
ble on the parts of the plate exterior to the leaf, converting all those
parts to x uniform brown,  But the image of the leaf itself is still
covered with anetwork of innumerable lines. Now, let ths be etched
in the way already described, aud Jet the resulting etehing be printed
off. The result is an engraving of the leaf, which when beheld by the
eye at a certain distanceappears uniformly shaded, but when examined
closely is found to be cavered with lines very much resembling those
produced by an engraver’s tool, so much so that even a practical en-
graver would probibly be deceived by the appearacce.  This erape
arrangement 1 eall a photographic veil: and as 1 think it likely that the
idca will prove useful, I will'make & few more remarks upon it It iy
clear that an arrangement composed of two thicknesses of ordinary
crape ot gauze is but 2 rude attempt at a photographic veil. Toreal-
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ize the practical ntility that may result from the idea, supposing it to
be burne out by further expeticnee, it would be proper to fabricate a
much finer material, aud to employ five or six thicknesses of it, or ¢lse
to cover it sheet of ghiss in auy coavenient manner with an innumera-
Lle quantity of fine lines, or else with dots and specks, which must be
opaque aud istinet fiom each other.  The result of practically cme.
ploying such a wiethod, supposing abways that it answers i practice,
as [ think it probably will, would be an ctehing apparently uniform,
but really cousisting of separate sinall portions, w eonsequence of which
it would holl the ink much hetter, and other obvious advantages
would also be obtained.  Aunotler mode of accomphishing the same
objuct is to cover the phite ori ginally with an aquatint ground.  But
then a fresh one woulld be requited for every plate, whereas a single
v il would serve oo any nuraber of plates in succession.  Experience
alone can decide between these difierent methods. When the ctehing
is finishied, the plate should be sary soon conted with wax to protect
it. A few hours? exposure to the atmospheric air rusts and destroys
the etehings when newly nade, altheugh it doesnot do 80 afterwards.
The osidation only attacks the lines of the etelung, the restof the plate
sustaining no injury, ifthe air is toleably dry.

Having thus deseribod the method of produciug the photographic
ctehings, it would, I think, extend this letter to too great o length were
1 to add any remarks upon the theory of the process, which will better
be deferred to another opportunity.—. Whencon.,

Lacock Abbey, April 25th,

Dronorizing Proventies or Corree—The London Medical Gazette
gives the 1esult of nuncrous experiments with rousted cofice, proving
that it is the most powerful means, ot only of rendering animal anc
vegetable efluvia innocuous, but of actually destroying them. A room
m which meat in an advanced degree of decomposition had been kept
for some time, was instantly deprived of all smell, on an open coffee
roaster, heing carvied through it containing a pound of coftee newly
roasted.  Inanother room exposing to the efiluvinm occasioned by the
clearing out of 2 cess pit, <o that sulphuretted hydrogen and ammonizn
in great quantities could be chemieally detected, the stench was com-
pletely removed within half a minate, on the employment of three
ounces of fiesh roasted eoffee, whilst the other pmts of the house were
permanently cleared of the <ime smell by beingsimply traversed with
the cotfee roaster, although the cleansing of the cess pit continued
several hours after.

The best mode of using the coffee as a disinfectant is to dry theraw
hean, pound it in a mortar, and then roast the powder on a moderately
lw:uc(l iron plite until it assunmes a dark brown tint, when it is fit for
use.  Then sprinkle it in sinks or cess pools, or Jay it on aplatein the
room which you wish to have purified.  Coffee acid or colfee oil acts
more readily in minute quantitics.

CANADIAN EXIORTS OF WIEAT.
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Tt appears by the above statement that our exports of wheatin 1852
were about cighteen times as great as they were in 1833, They bave
doubled four times in fifteen years, ¢, more than once in every four
years for the last fifteen years, They are now onc-half as much as
the exports of wheat from the United States; and at the present ratio
ol inerease—doubling in every four years—our cxports of wheat will, in
1336, be equal to thosc of the United Stales.—Leader

Stz Jons Fravirs.~To those whose knowledge is obtiined, and
whose judgment is formed, at the fire side, this may indeed appear to
he o wikl and hopeless expedition; but those whose practical know-
ledge is derived from exploration, scientific research, and hard experi-
ence in those regions towards which our course is now dtrected, have
formed a far different apinion, and their acquisition of knowledge con-
stitutes them the best judges, for intheir belief the probability amounts
to all bt certainty, thatcither Sir John Frankh, or atleast the greater
part of his brave band, and most likely all of them, are still alive, and
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may yet be restored to their families, their friends, and to the world,
Against this probability are only to be placed the mutations and
chances to  which, under ordinary cirenmstances, human life is every-
where liable; for it is almost certain that Siv John  Franklin and his
noble crew conld not have not heen exposed to danger arising from
any catastrophe; icebergs in the region to which he has been traced,
are things unknown, nor yet are there seis there, in o nautical sense,
by which their lives would be imperiied: the only aceident that conld
befall them, would be from the sudden closing in’of the we, character-
jzed by the term of “unipping.” but even from that there are abmost
always time and mens to afford eseape: and consequently, n carefully
forined apinion, based on reliable duata, is now entertained among sci-
entific and experienced men—such ag Sir Roderick Murchison, and
Comumander Parry of your ows nation, and of numbers aimong ug,
whose practical knowledge of those 1egions adds weight to the author-
ity,—~that this little band of wartyrs to science, or at any rate, the
greater part of them, are still alive, itud, if the search be faithfully per-
severed in, that they will yet be found—Speeck of Dr. Kane, of the
Crinndl Arctic Fepedition,

Procunss or tie Evgerric Trurorarin—The Mediterrancan Eleetrie
Telegraph Company, propose to unite Europe with Africa by continu-
ing the electric wies, which now run without interruption between
London and Genoea, to Speazia.  From the latter port l]u-y will crass
the Mediterrauean to Africa, passing by the islinds of Corsica and
Sardinia. It is further proposed to construct asubtersanean line from
Algeria, along the coast of Africa to Alexandria; and, with the support
of the British Government and the East India Company, it will be easy
to prolong the wires to Bombay, where they will meet the great line
of 3,000 miles now iy course of eonstruction by the East India Com-
pany. The farther end of this chain may ultimately be canied to
Austealia, '

Sastrany Provermrs or Woor—~DProfessor Simps<on, of Edinburgh,
has been the means of hringing to light a curious carroboration of the
savitary value of the ancient practice of annointing with oil. It ap-
pears, that the learsed Professor, when recently visiting the mannfac-
turing town of Galashiels, was casually informed that the workers in
the wool-mill in that place were exempt from the attacks of consump-
tion and scrofult.  On inquiring of the medical men in the vicinity,
the truth of the statement was confirmed, and it was then deemert ex-
pedient to pursue investigation on a broader seale.  Commmieations
were accordingly sent to physicians residing in Dunfermline, Alloa,
Tillicoultry, Inverness, and other districts where wool-wills ave in
opcmtiun; and in the case of all, it was ascertained that similar immu-
nity was cjoyed from the fatal diseases mentioned, 1t further appear-
ed that, in fome of the loealities, sea-luting, ouly preserved health; but
chilidren of delicate constitution were sent to the wool-waorkers for the
express purposeof acquiring strength—za result in almost every instance
attmned.

Extracr rrox Do Owns’s Reront oy Wisconsx—It had been usu-
ally believed, up to the date of my  Anuual Report of 1813, that the
lowest wembets of the sandstone formation of which 1 am now speak-
ing, were devoid of foseils,  The geologists of our own country had
set down the Lingula beds of the New York Potzdam Stand<tone as
the oldest fossillerons rocks in the United States.  And, in Europe,
with the exception of the Obolus Appolivis of Eichwald, abundantly
found in the micrior sidstones of the protozeic siata of Russin, no
fossils whatever, (according to any established system) had been de-
seribed or diseorvered bepeath what bas been usually regarded s the
cgui\'ulcut of the above named Lingula beds, [ amuow able to exhi-
bit a new and interesting geologieal feature with regard to this forina-
tion. The present sarvey has brought to light the faet, that in Western
America, are found stratza nuderlying coarse Lingula grits, and ata
depth of seventy-tive to one hundred feet beneath them, which are
highly fossiliferous, and contain not the Lingnla and - Qhalies alowe, but
Orbicdns, Trilolites, and compressed subeonical bodies, resembling
some forms of Cepludlopoda, Lut probably not actually of that order.
The sedimentary steaty, in which, on the Mississippi and most of i3
tributaries, these fossils oceur, cither rest immediately on the igneous
rocks of Wisconsin. or ate separated from them by an inconsiderable
thickness of chlorite and ferrugtnous slates; and we, inall probability
the oldest fossil bearing rocks yet brought to light inany port of this
Continent, if not of the world

Dr. OweN’s Discrurtion o A New Mopr or Drawise Fossns—
The fossil itself serve as a guide and model to work from,  After
the specimen is fixed permanently on the machine, ore arm, pointed
with steel, traverses all its inequalities of surface, in close ]mm“cl
waving lines, and imparts a corresponding movement to - dizmond
point, in contact with the steel plate, which euts simibar lines through
the prepared asphaitum surface down and slightly into the steel plite;
subsequently these Jines are corroded deeper—in the langnage of the
engraver, bitten—into .(]l(: metal by means of dilute nilrig acid. Thus
is produced an engraving, in a delicate silvery effect of light and sha-
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dow, capable of giving, if desired, 100,000 impressions of as perfect o
counterpart of the original as can be accomplished by the daguerseo-
type process, provided the rubject has not too great relief aud can be
placed in a horizoutal position i the machine. L. .

Though the plates in this work are the first application of this art
to the representation of fossil rewaing, 1t has been a wonderfully suc-
cexsful experiment. which will doubtless be the meaas of its jutroduc-
tion whenever the form and character of the subjects admit  of its
application.  All strueture visible to the naked eye can be brought out
by this process; mud minuter structure, mdistmctly.\'lslblc to the unas-
sisted eye, ean be worked up by a skillful artist, after the plate comes
from the machine.

Loss or Strvnen 1x Swertiva Ones—~The Cornwall Guzelte, nfter
quoting our deseription 1 the Journal, of 19th March, of Mr. Andrew
Cra~se’s patent for extracting metals from their ores by electricity,
alludes to the great advantages which would ensue nationally were
measures adopied for seenring  the sulphur contained in & majority of
the copper ores, now dissipated in the itmosphere by the present mode
of rousting the ores for smelting, “The principal portion of the copper
ores of Cornwall are pyrites, containing in_addition to the copper and
carthly watters, a coustderable portion of jton and a large amouat. of
sulphite,  The iron is comparatively of little value, and would not pa
for recovering; but taking the copper pyrites at 12,000 tons yer month,
probably near the average, 18,000 tons of sulphur are w:}qtcd per an-
num, which, by proper cﬁemic:nlly scientific principles, might be saved,
increase the wineral wealth of the counties of Cornwall and Devon })y
£130,000 o year, render us to a certain extent independent of Sicily
amd the copper smelting works cease to be the destructive nuisauces
which they are at present. . We have, on many previous occasions, in
former years inserted valuable correspondence on this subject from
Messrs, Leishiton, Prideaux, Birkwyre, and others; and still consndqr
it of much nagronal importance, and worthy of scientitic and  experi-
meutal rescareh.—Mining Journal.

Praveamuty oF Merans ny Mencenry—~M. J. Nickles, in cxperi-
ments on the metals, has discovered that those which will form an
amalgam with mercury are casily permeated by it. Horsferd and
others establish the permentality of tin, lead, gold, silver, ziue, and
cadmium, to which M. Viekles adds copper and brass.  This fact was
discovered by accident—he was using a Bungzcn’s battery ; the con-
necting picees of copper were rivetted to the zine, and on amalgamat-
ing thc&.mcr metal 1t often happened that the mercury spread itself
over the copper, and after a certan time this Jatter metal became brit-
tle, having a white fiacture, proving itsclfan amalgam.  With a stylet,
he then traced o furrow on plites to be experimented on, and placed a
Yittle mereury therein,  Inorder to hasten the amalgamation, a drop of
bi-chloride of meseury, acidified with hydro-chloric acid, is introduced
By thi~ means the amalgamation takes place iustantly, and the surface
35 fitted to retain at once the quantity of mercury necessary to produco
the elfect.

Occeasionl Readings
Of two Thermomsters, one with blackened bulb, the ather unblack-
ened, 1aid on the grass in tront of the Provineial Observatory duor, facing
South, wah the tops of the Thermometer shght'y raised, npd corsesponding
readings of the standard Thermometer in the shade, with Northeen aspect,
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b Ruthy, b kea]-rand.
10:h. ~ | N
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SCIENTIFIC INTELLIGENCE,

[1853

Monthly Mecteorological Register, at the Provincial Magncticnl Observatory, Toronto, Cannda West.—July, 1853,

Latitude 43 deg.

39:4 min. North, Longitude, 79 deg. 2U min. Wesl.  Elevation above Lake Ontario : 108 fect.

?; J Barom. at tem. of 32 deg. fTemperature oftheair, || Tension of Vapour. Humidy of Air. Wnd. R,ﬁnlsy“w
& ! !
Zi8Taw 2reon jlor. 3 MEAN. 640 2, 1000 i.\l’x. Iﬁn..u.ﬁv..\x. 1003 M8 jjan Ap M.llOl'.ll. Wrxllbaa ) 2eoa 10 p 3 N lnlz"h. ln':-,h.
ol . Z O (i i ' —_—
| l ! 0 ! 0 ‘ o o I | | } ' i I Mitex !
a | 1'29.628 |20 G35 129.656 29.613 613 7121 €00 6603 05160.5220420 0600 8S¢ F1| &3 ISONBW ShW IN NXW!433[«-iaa
al2 25| 693 .603! .G63 [532 8.6 63.2 5.07) 392 363 412, 391l 53| 453 ! WG INDLE EbDN LENLE]6.160020 - -
a3 by | 40 39 1747 436619, i gl 73 Cam K} 2.740.05) - -
af4 .60l 436 | 5161 481 8.2 829 646 71267 678 375 514 483) S6| 34, ST 66 Cam WDHE NNW 6.250 020 - -
b 5! 4N A67 | DS | 621 613 T2 | 603 633s) 460 35T 402 A1fl 85| 67! 79 72| Calm WN W NW [Ga3|--|.-
b6 H¥T} 0] 560 }’)G 4 736|935 ih 5| A0 333 3010 3l 921 a l 6t ' 61 Catm ' NLW{ Cutm [ 310}~ - -«
L7 826! .S10] 7251 330 |53.0 4.9 ) 698 65007 308 A1 403 305]) 81| H1Y 80 163 Calm S S L SSW| 1890055 - -
b 8 655 6H17 64| 646 Ili29 71.9 [ 625 66 67‘ 69004 3941 aseff 83 71 72 96 Catm SbLW | Calm | 237/ --]--
clg G161 619 616 616 1432 733 | 615 [U6.12 503 HW 420, ATe)f 0 651 7L {T7{ Culm SWHLIW, SSWi20n--1.
d 10, 662 | 623 595 {76.4 | AL 492 891 65 | ! Camm | S 223 -« | -
b ll' U851 301 | LTI6 | 716 1589 727 [ 58.6 440 307 423 303 | 313l 31 51 63 159 Catm SLE [ NbW!330/--[--
e 12 SN2 807 Sh| 81215601711 ) 60.7 l63 10 323 103 W63 | A0l 71 617 90 % N SEhS Caln | 383 -« |-
13] 689 | 865 | 539 | 865 :.')'3 4 l74.l 517 103.22] 318 A33 315, 3| T80 H3 0 §2 e8I N LB SSE'SSE (421 -+]--
by 777 ) 6931 o888 675 95,1 728 1 65.3 G0 .\.‘0’ S 31 G i | 4T i 69) N B ) Calm | 2620.025] - -
c 15! 473 | 2971 3713 1 369 '(33.9 696 [ 613 lhu‘.~!0 S0 503 505 S 904 81 95 T8Tf Calm | 8§ Calm | 4.270.450] - -
e iG] 383 499} 585 ] 499 1604 ,lil)l) 57.1 991 . P Both S6 1 631 SO | TR N WINNWINNWI09 -- -
c 17t 635 | 616 805 167.9 ' 55| 61 ‘ NXNXW SsbE 453 -] o=
b1 205 29| 31| .720 933 1653 | 51.2 5 A0 86| 5 90 WBINWE I L | Caim 1197 ~-] -«
a 19i ST b A | a6t '-")1.8 18 | 579 B9l 181 A3 9 1T Catm SELS, W LS | 4121nap! - -
20 87| N9 06 332 ool 771 G149 300 Sty bt 53 T wo N ISULWINDLOWIAG| -« |-«
21| 692] 650 | 661 | 671 613 787 | 622 A3 3| 48! 63 e f{NbWI SSE| s [307--]--
cl22 GS8| .643] .60 6N 1'6.2 83.1 | 429 3s¢ w23 os2 6 S SELS| Calin [ 216]~«|--
¢ B G131 S62| 539 | 572 6.4 529 | 632 awll 25 10| B 161] Can 'SE bS] Calm |03} - . §--
b 24 583 532 i09.2 o4 3] 43 ! Calm SEbLS 2.63,0080) - -
b 25l 331 312| 470 | 39 Ho9 5 772 60.7 531 81 250 75 |9 |SSE ShW [NNW!795ap| - -
c2; 56981 633 637 6381519 6811520 B2 77 61 S0 GO NbLESHE | Calm 1425 - . 1.-
c[27 687 6731 6941 6851494 65 . 6LS 3usll 597 467 83 (61 SLE SELS| SbHE (373« f--
c (28 237 61 391 769 1356 736 . 611 64151 473, .67 447 ST 69 81 ' T Calm 8 Calm | 406 - - | « =
b 129, &251 63| 922 769 1153.1 304 1 612 67521 339 501 462 1 b0 851 S0 79 [0S SW| SE |[ENE([316--1--
b 30 08| 663 662 .678 [[63.2 204 ! 63,7 71.20[ 391, 531, 392 | 46+fl 0| 63 b1 |61 Calm ! SHE | Calm | 173} -~ | --
b 311 656 | W70 633 1503 ‘ i 9] 51y 81| 61 N {s EbS 2140.150] - -
'.\l 29 663 '29.445 120.653 29 655 ﬂ»')\' 777440609y 656010 401 0.4500.402 0420 81 1 56 1 77 | 70 1P 1.62 M0 743 MPs 297 390015 1 - -
Sum of the Atmospheric Current, in miles, resolved into the four Cardinal Possible to see Aurora on 25 nights.
directions. Linposcible 10 see Autara on G uights,
North, West, South. Fast, Asrora actually observed on 6 mghis,
1013.05 51657 1063.57 763.13 Bridbant display of Aurorit on 12th,

Mean disection of the wind 1. by &,

Mean velocity of the wind - - 3.70 miles per Lour,

Maximum velouity - - 17 3 amles per bong, from 2 10 3 p m. on 5th.
Most windy day - 16z Mean veloeity, 799 miles per hour.
Least windy day - Bad: Mean seloeny, 063 ditto,
Raining 12.7 hiours.

The column headed ¢ Magnet®? is an attempt to distinzuish the character
of each day, as regasds the frequency or eNteat of the lactuations of the
Magnetic declimation, indicated by the selterezistering instruments at Toronto,
The dassification is, 1o some extent, ashiteary, and may require future
modification, but has been found tolerably defimite as far as applied. s as
follows:—

(a) A marked absence of Magnetical disturbance.

(&) Ummportant movements, not o be eatled disturbance.

(¢) Marked disturbance—wiether shewn by trequeacy oF amount of
deviation from the nonnal curve—but of no great importance.

() A geeater degeee of distuchance—but not of lony contmuance,

(#) Considerable distibance—lasung more or less the whole duy.

(/) A Magucetienl distarhance of the fiest class.

‘T'he day is reckoned from noos 1o noon. 10 two letters are placed, the fiest
applics to the carlier, the latter 10 the later part of the trace. — Although the
Dechnation s particolaly reterred to, at rarely happens that the same terms
are not apphicable to the changes of the Honzontal Foree also.

Iighest Barometer - - 29908, at 8 A, M., on 13t { Menthly range:
Lowest Barometer 20234, at 4 P.M., on 191h, 0.032 mclies.
Highestregistd Teip, - 913, at — P, 00240 ‘ Monthly range;
Lowestregistd Tenp, < 41 6, at — A, on 2% 40.7

Alean Maxunum “femperstue = = - - 7702

Mean ;l:ui_\' range :
23.80

Mean Mi Thet Fe - ~ = - 5322 pe
Gieatest dnily range » « = = <307 from P M. ot dth, 1o A M. o€ Sih.

Warmestday « = 4ih - - < Menn Temperature = 3207 ¢ Difference
Coldestday "= = «26th - - = Mean Temperature « 5857 15.10

The ¢ Means? are desived fromn six observations duily, viz, at 6 and §
A. M., and 2, 4,10 and 12, P M.

Comparative ‘Table for July,

Temperature ; Suow. | Wd
Year. Max. . Min, __ Rain. ‘ Mean
! Mean. | o rvd obwevd| K303 Divs Tackes. {Dyoabm h.chkwi\y.
' e ° o ° ! Mites,
184100 G6 O | 79.1 42 (2 6 52w 0 -- .-
1IS11 650 | $6.3 432 {431 10 8.159 0 - --
1842 637 1905 120 | 485 4, 3.030 [ --
1313 615 | S6.1 02 1459 8 4603 0 - 0.44 1b
151, G6.0 { S6. 405 13.6 12 2515 0 - 0.19
181, 662 | 91.6 40.6 11490 7, 2,195 0 -- 0.30
1816 630 | 910 119 | 491 9, 28895 0 - 0.2)
1847 650 | 875 s |17 8 331 Q0 - 019
1518 63.5 | 827 16.7 360 10 1.809 0 - 491 m
1519' G4 | 891 510 [3%81 1 4 3415 v - 352
18500 639 [ 819 {428 | 321 I 12 H2W 0 - 156
1851 650 | 827 | 621 N6 } 12 36 0 - 413
1852 G66S | 90.1 195 100 S 302 0 -- 333
le)3l 63.6 | 851 494 350 ' 10 0.915 0 - 3.70
Mean 6633 §7.00 " 4642 1 4065 86 3.67 0 1.03

This mouth may be considered the dryest thathas ever been known for
the whole 13 years, the whole fall of 1ain not amounting to enc inch, and
the pumber of hours during which it fell being only 127 the mean
temperatare of the month 15 0°.7 below the average of the same nnn-
ber of years, but the march of the temperture has heen tolerably
steady, a series of |4 cold days oceuring from 16th to 19th,

A heavy storm oceurred an the 15th, accompanied with violent dis-
charge of hail, westward of Foronto: an observer at. Weston states
that * five per cent of the hailstones were as Jarge as pullets?® eggs, and
wenerally they were as large as cherries 2 the outline of sone of the
largest, of a quadsangular shape, measured 2}4 by 2 inches.

~2

GoLp 'T'estive.~The gold dust buyets of Southampton use an ime.
mense magnet as one means of testing the punty of the gold. By
plunging this magnet into a heap of gol?l dust the frecdom of the latter
from metalliferous admixture or otherwise is discovered by the quan-

tity and degree of firmness with which the dust adheresto the magnet.
1t s this test which deteets the superior purity of Australian, as com-
pared with Californian gold.



