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THE PRESIDENT'S ADDRESS.

BY THE HON. CHIEF JUSTICE DRAPER, C. B.

Read before the Canadian Institute, January 10¢h, 1857.

—

My first duty in assuming the Chair of the Canadian Institute, is
to thank you for the honour you have done me in electing me to fill
a position which has been previously occupied by men justly dis-
tinguished, and with such special claims to the honour. Without
assuming a forced humility, or that tone of self-depreciation which
is ever akin to vanity, I cannot but recognize my own deficien-
cies, and wish myself better qualified for the duties I ought to
discharge. If I have felt hesitation in undertaking these duties, it is
from no want of regard for the Canadian Institute, or of desire for its
welfare; still less is it from undervaluing those who have assigned
to me so conspicuous a place in a body associated together for objects
at once so honorable, and so indispensable to the highest interests
of this Province. But in accepting the office of President I comfort
myself with the assurance that I am surrounded, in the Council, by
those selected by you, and well qualified to relieve me of the grave
responsibilities which the high aims of this Institute would other-
wise impose on me; while I can only assure you that I yield to no
member of this Society in earnest zeal for the promotion of its best
interests, or in the high estimate of what it is capable of accom-
plishing for Canada.
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The Report of the Council for the year 1856, of the proceedings
of the Institute, affords much reason for congratulation. The ad-
ditions to the number of its members show the increasing sense of
the value of the Institute; and this conclusion is strengthened by the '
obgeryation in the report, that these additions are such as give it “.a
Provincial rather than a local character,” and entitle us to hope
for a far more widely extended co-operation than we at first
might have reasonably expected. 1n no respect, perhaps, can that
co-operation be more uscfully afforded than in communications on
the various branches of literature, science, and art, which, read at
the mectings of the Institute, may, whenever their novelty or im-
portance justifies it, form part of the published records of our proceed-
ings, in the Canadian Journal. Observation and experience are the
sources for enlarging the extent of all our knowledge. The com-
munication of individual observation and experience not only adds
to the general mass of what is known, but it furnishes help to the
attainment of further knowledge. Every phenomenon, whether the
result of physical experiment, or of that class which occur inde-
pendently of human agency, when properly observed and noted,
promotes the knowledge of causes, and aids in the deduction of
general laws. I cannot doubt that, among the members of the In-
stitute, there are many capable of responding to the invitation of
the Council in this respect, and where the capacity exists I feel less
doubt that there will be a readiness shown to co-operate with those
who have so strenuously laboured for our advantage, and who de-
vote so much of their time and talents fo our service. In no way
can a sense of obligation to the Council of the Institute generally,
or to the Editing Committee of the Canadian Journal in particular,
be more fitly shown than in an endeavour to share in their labours,
and to promote the objects to which they are devoted. In so doing
Wwe are, in truth, serving ourselves. The influence of science extends
alike to agriculture, to commerce, to manufactures, to the adminis.
tration of justice, to each art of domestic life, and to the prosperity of
the Province. The comfort and enjoyment of its inhabitants are de-
pendent on those pursuits. Every advance made in the one is of
necessity a corresponding benefit to the other. The time is quickly
passing by—in some parts of the Province it has already passed—
when all the farmer has to do, after exhausting one portion of his
land. is, to leave it to waste, and to clear another. Such a process
must very soon bring itself to an end; and those whose whole know-
ledge of farming has been obtained under such training stand more
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in need of guidance than the agriculturists of other countries where
more advanced systems of husbandry are in vogue, even though their
systems have little pretence to a scientific foundation. But now,
when the necessity and value of a different mode of farming are fully
felt and acknowledged, science has come to the aid of agriculture;
and principles, developed and made manifest by chemical research,
have been brought within the husbandman’s reach.

The knowledge of what food plants require in order to attain the -
fullest maturity, and consequently what manures are best fitted to
an exhausted soil, or to a soil incapable inits natural composition of
affording that nutriment, is one of those benefits which agriculture
owes to purely scientific research, and which makes the name of
Liebig a household word with every farmer capable of appreciating
the advantages so derived.

I am more at home in referring to the acknowledgments which are-
due fer the assistance rendered by physical science and observation.
in Judicial investigations. The past year has afforded one very
remarkable instance of its invaluable service in bringing to justice
a criminal, whose slow but surely fatal operations on his vietim’s
life would never have been demonstrated but for the aid of chemical
analysis. There was a Nemesis in this. The murderer, who availed
himself of the discoveries of chemistry—subtilely, and as he hoped so.
as to defy detection—to inflict death, was discovered and subjected
to his well-deserved fate, through the instrumentality of that very:
branch of science which he had so grossly abused,

It concerns us all that physical science should unite with juris-
prudence in increasing our protection against ctime, by affording
means, unthought-of before its aid was invoked, for the detection of
the guilty. The number of criminals would be greatly reduced if there
was an assured certainty that crime would be followed by detection,
as well as detection by punishment. As one means of securing this I
have observed the practice adopted in England, and I believe also
in some other parts of Europe, of taking Photographic likenesses of
persons charged with crime, and thus depriving them of the chances
of escaping identification, which a chauge of name or of residence
might afford. The A. B. of London eriminal notoriety may be ar-
rested in Liverpool and known there only as C. D.; all inquiries
respecting him under the alias may be wholly unavailing, but the
portrait transmitted from the police of the latter to that of the-for-
mer city, removes the difficulty and puts the avenger of violated
aw on the right track.
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. 8till further: Judicial investigation into crime has been assisted
by the microscope. It is stated as the result of the most careful
-and oft 'repeated examinations, that. in .every kind of animal the
blood contains globules which constitute its colouring matter, differ-
-ing ‘in size from those of every other, and as a consequence that
-human blood can be distinguished accurately and certainly when ex-
amined through this instrument. By this mode a hiatus in evidence
may be filled up, forthe want of which.a criminal might have es-
-caped ; ‘or, on the other hand, circumstances apparently of great.sus-
‘picion may be satisfactorily rebutted and an unjustly accused mdx-
vxdual may be saved. . :

* T cannot refrain from recallmg to you one among many mstances
-of the discoveries of eriminals effected through the aid of the mi-
croscope, in illustration of what I have said. - : '

A’box containing money had been stolen on one of the Railways

'in Prossia, and, after being emptied of its contents, was filled with
‘sand and replaced on the ear.. The Police were at fault ; the land
round most of the stations in the north of Prussia is sandy, and the

- contents of the box seemed to .afford them po clue to the place
where the exchange had been made.

::Professor Ehrenberg was applied to, and having procured samples
of the sand along the line of the Railway, he, with the aid of the

fmicroscope,. examinedlthem, and also compared them with. the sand
-in the:box. The powerful. instrument he used enabled. him at once
to discover the characteristic variations in the: mineralogical ecompo-
sition and crystallization of the various specimens of- disintegrated
,rq_ck ,fx;ox,rx the different localities,. The .station from whence the
sand in the box had come was thus ascertained, and the conviction
.of :the thief wag:the immediate consequence: -
.+ -To -the same professor is also. due the application of the micro-
=scope_ for the detection of .a singular literary forgery. A pretended
. palimpsest, purporting to:be-a history of- some.of the ancient Kings
- of Egypt,'was submitted tohim. "It was clearly shown by the micro-
scope that wherever .the professedly-ancient.!writing was. crossed
by that .of more modern times, the:ink. of the old letters lay wpon in-
stead of under those iof. later .date : :precisely the. reverse of what
.must_have been the case had the pslimpsest been genuine. The
_fraud was immediately and unanswerably e’:posed
-There .are other, topics. which clgim. & passing attention. Among
‘the,se., .the proposition to. establish. a. railway communication fm_m
Europe to India, intended for the transport of .goods as well as.of
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passengers, is of great interest, and. suggests an inquiry as to the
channels of former communication between Europe and the East.

- According to Robertson, the Phenicians procured the products of
India, brought overland, to Rbinocolura, in the Mediterranean, a
port, according to the best maps I have had an opportunity of con-
sulting, not far distant from the medern El-Arish, and conveying
them by a short transport, thence to Tyre, made the latter city the
great emporium of that most profitable commerce. The conquests
of  Alexander, and the founding of that city which still exists as- an
enduring monument of his far-sighted sagacity, drew commerce into
a new channel, and transferred to Alexandria the trade of which the
Pheniciars had had the monopoly. Subsequently, a portion of this
trade appears to have been carried on up the Euphrates and by land
carriage to Palmyra, and thence to the Mediterranean, until the con-
quest of Palmyra by Aurelian destroyed this commerce. Some por-
tion of the trade was also carried on through the Provinces which
extend along the northern frontier of India, either by land carriage
into the interior parts of Persia, or by means of rivers through Up-
per Asia to the Caspian, and thence to the Euxine sea.

1t was through such channels of communication that Constantino-
ple obtained its supply of East Indian products. The hostilities that
sprang up between the Christians and the Mahommedans, almost, if
not entirely, put an end te European intercourse with Alexandris,
and with such parts of Syria as had: been the marts of Indian com-,
modities. At a later period Venice obtained a great control over
this trade, which continued as long as Constantinople remained the
capital of the Latin Empire. The restoration of the Imperial
family to the throne, however, aided as i was by the Genoese, gave
these in turn the advantages which the Venetians had.monopolized,
and the merchants of Venice were consequently driven to re-estab-
lish- that commercial intercourse with Alexandria which had heen:so
long interrupted. But the final overthrow of the Greek Empire by:
Mahomet II., in 1453, deprived the.Genoese of their advantages
and possessions both at Constantinople and in the ‘Crimes, and
again limited the introduction of the commodities of. the East into
Europe to purchases made in Egypt,-or in certain ports in Syria,
and -this state of things continued until the Portuguese: doubled
the Cape of Good Hope; towards the close of the 15th century, and
thus-discove -ed a new route by ocean navigation. to-the East, - Fhis
discovery, and the events consequent upon it, resulted,in the almos$
total extinction of the commerce which Venice had 86 long enjoyed;
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and thenceforward the trade of Europe with India was carried on
by ses, though other regions still obtained supplics of Enstern pro-
ducts by land carriage.  Of late yenrs the overland route to Indin by
way of Alexandria has been ~7ain commonly used by travellers, bub
it has not been resorted to, at least to any considerable extent, for
the conveyance of goods, Now, in addition to this route, two lines
for railway communication have been suggested ; one by the valley
of the Buph ates, which is said to present no physical obstacles that
may not readily be surmounted ; the other commencing at Acre and
passing by Basra, to continue along the southerly side of the Per-
sian Gulph, and then crossing the spur of the Arabian Peninsula
to Mascal, a port accessible by a short sea voyage from Bombay.
This is represented as being much more direct than either of the
other routes. Whether any o1 them will be found practicabie, in a
financial and commercial point of view, or in the existing state
of things, and considering! the character of the people through
whose countries the transit isproposed, has yet to be ascertained and
determined. Mahommedan antipathies to nations professing Chris-
tianity, at least to the Western powers 'of Europe, have doubtless
greatly diminished, and when the “Infidel Soldan * disdains not to
wear as a badge of honor, the emblem of the Christian Knight slaugh-
tering the dragon, any enterprise which has no greater obstacles to
contend against than religious prejudices, or the antipathies of an
uncivilized against a civilized people, and which is backed by the
prospect of bringing wealth in its train, need not be despaired of.
Another subject, however, more immediately interesting to us as
inhabitants of the Western hemisphere, as well as subjects of the
British Empire, claims attention. I allude to the projected Atlantic
telegraph. Wouderful as is the application of voltaic electricity
to land communication, its capability of adaptation to transmit
submarine messages, which is no longer a mere matter of theory, is
calculated still more to excite our admiration The nautieal dnd
engineering difficulties attending this mode of telegraphic communi-
cation have been proved to be surmountable, and the experience
gained in establishing shorter lines has led to the determination to
undertake this. It is gratifying to observe the unity of thought and
action in reference to this great work that prevails on both sides of
the Atlantic. A survey was made last summer in a steamer belonging
to the United States, and soundings at intervals of about thirty
miles were taken, from which it was ascertained that the greatest
depth was rather less than 2% miles. Lientenant Maury, the su-
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perintendent of the observatory at Washington, who deservedly oc-
cupies a high place among scientific men, in reporting on this sur-
vey, expresses no doubt of the ultimate success of the undertaking.
“There is at the bottom of this sea between Cape Race in New-
“foundland and Cape Clear in Ircland, » remarkable steppe, which
“is already known ar the telegraphic plateau,” and extends for
some 1300 miles in water so deep as to be beneath the effect of any
tempest which may agitate the surface, for it has been ascertained
“ that the currents do not reach down to the bottom of the deep
* gea, and that there are no abrading agents there, save alone the
 gnawing tooth of time.”

The principal difficulty anticipated was the size of the cable sup-
posed to be necessary, not to resist the action of the sea, but te
transmit messages at a speed sufficient to ensure commercial success,
On this subject a paper was read in August last before the British
Association for the advancement of Science, by Mr. E O. W.
Whitehouse, in which he discussed the question whether the law
of the squares was applicable or not to the transmission of signals
in submarine circuits; and as the result of experiments on the
limit to the rapidity and distinctness of utterance attainable—his
experiments reaching over wires to the length of 1020 miles—he
states his conviction that * nature knows no such application of that
law,” and that we may shortly expect to see a cable not much
exceeding in weight a ton per mile, containing three, four, or five
conductors, connecting Burope with America at an expense of less
than one-fourth of such a one as would be necessary if the law of
the squares were held to be good in its application to submarine
currents, and if thd deductions asto the necessary size of that wire,
based upon that law, could be proved valid. Although his positions
were combated, yet the result of his views as to the necessary size
of the wire seems to have been adopted, for in an extract from Lt.
Maury’s report it is said : “ It .uay now be considered as a settled
“principle in submarine telegraphy, that the true character of a
“cable for the deep sea is not that of an iron rope as large as a
“man’s arm, but a single copper wire, or a fascicle of wires coated
“with gutta percha, pliant and supple, and not larger than a lady’s
“finger,” or, at any rate, than an alderman’s thumb !

I have seen it stated that the manufacture of this cable is already
commenced, and you are all well aware of the support to the finan-
cial part of the undertaking, promised by the British Government.
It is difficult to estimate the importance of its success to the North
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American Provinces, whether as an element of commercial progress
and improvement, or as a means of drawing more closely the ties
which unite us to the Mother Country; and, while increasing
the advantages we derive from that connection, enhancing the value
of these colonies to the empire.

I have met with no account of any very recent proceedings to-
wards the establishment of the interoceanic communication between
the Atlantic and the Pacific. The last expedition organized to
survey the Isthmus of Darien, was in 1834, when the Governments
of England, France, the United States, and Granada, assisted in the
object of the expedition. The result of that survey shewed that the
harbours of Caledonia and Darien, vere in every way adapted as
the termini of the suggested Canal. It was further ascertained
that a range of mountaing varying from 900 to 1600 feet in height
form the water.parting of the country, at a distance of only five
miles from the Atlantic; the distance between the tidal waters
on the opposite coast being under thirty miles; but such is the
character of this mountain range, that no canal could be there
constructed without tunnelling, though a railway might be cons-
tructed between ports, not more than thirty-six miles apart, the
summit level to be crossed not exceeding nine hundred feet above
the sea. Other lines, having the same object, have been suggested
and discussed, but the present uasettled political condition of the
territories through or rear to which any such communication could
be establisbed, seems to postpone indefinitely any practical attempt
to realize the design.

In passing from this subject it will not be altogether inappropri-
ate to refer to a matter which has been recently discussed, and on
which new light has been thrown by Captain Becher, R.N. I allude
to the question where Columbus made his first landing on this side
the Atlantic. Navarette names Turks Island as the one which the
natives called Guanabani, and on which the discoverer conferred
the name of San Salvador. Washington Irving or the other hend
decides in favour of Cat Island, situated fully 800 miles distant
from Turks Island, and which, on every map that I have seen, is
marked as the San Salvador of Columbaus. Meenoz, who was the
Spanish Cosmographer-in-chief for the department of the Indies,
in a history of America, of which he lived to publish only the first
volume, points out Watling’s Island about fifty miles easterly of Cat
Island, as the first landfall, and this view Captain Becher supports
and confirms.
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Turning to matters of closer local interest I s'.ould make a more
extended reference to the Geological Map of Canada, prepared by
Sir William Logan, but for the circumstance that during the past
year it was produced before this Institute, when Sir William favored
the members present with some instructive and highly gratifying
observations upon it and upon the geological structure of the Pro-
vince. We then expressed what I am sure we continue to feel, our
full appreciation of the valuable services he has rendered in con-
ducting the Survey still in progress, as well as our pleasuve to find
that his high merit has been recognized and fitly acknowledged,as well
by our Sovereign and the French Emperor, as by some of those So-
cieties in England whose members are peculiarly well qualified to
judge of the skill and value of his operations.

There is one more subject of at least equal interest, and of no
less importance than any on which I have touched, to which I
entreat your brief attention. I allude to eduecation, which may be
viewed both in reference to the objects of the Canadian Institate,
and also in its more extended relation to the advancement and well-
being of the Province. As to the former, the ob: rvations recently
made by Professor Daubeny, so thoroughly, and in such appropriate
language, convey what I wish to say, that I gladly avail myself of
them. “It begins, indeed, to be genorally felt, that amongst the
“ faculties of mind, upon the development of which in youth, success
“ in after-life mainly depends: there are some which are best im-
“ proved through the cultivation of the physical sciences, and that
“ the rudiments of those sciences are most easily acquired at an
“ early period of life. That power of minute observation, those
“ habits of method and arrangement, that aptitude for patient and
“ laborious enquiry, that tact and sagacity in deducing inferences
“ from evidence short of demonstration, which the natural sciences
“ more particularly promote, are the fruits of early education, and
¢ acquired with difficulty at a later period. It is during childhood
“ also, that the memory is most fresh and reientive, and that the
“ nomenclatuce of the sciences, which from its crabbedness snd tech-
* nicality often repels us at a more advanced age, is acquired #lmost
¢ without an effort.”

It is gratifying to us to know that, so far as is compatible with a
system of Common School teaching, elementary instruction in the
phys:cal sciences is receiving proper attention ; and we may point
with pride and pleasure to the conspicuous attainments and ability
of many of those who, as Professors in the various branches of lit-
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erature and sciente are employed in University education in this Pro-
vince. We need noi go beyond our own ranks to find several who
are justly esteemed as authorities in the departments to which their
attention is devoted. But in the schools in which preparation is
made for a course of University study, it appears to me thereis rosm
for improvement in this particular, and I am sure you will concur
with me iu expressing a hope, that whatever may be found wanting
in this important practical department of education may be speedily
supplied.

The other branch of the question is of still more serious conse-
quence. We yet, happily, have the opportunity of endeavouring to
anticipate and to prevent evils which older communities are striving
to mitigate and to cure. The increase of offences cotnmitted by the
young, forces itself on the attention of Statesmen as well as of Philan-
thropists. Lord Stanley, not very long ago remarked, in reference
to it: “The only means for diminishing crime consists in the detec-
“ tion and training of criminal children to habits of honest industry:"
a sad but pregnant admission, not only cf the absence of right
education, but of a training in the paths of vice and crime. Our
young country has not yet sunk to that stage of demoralization ;
we may yet, I trust, look with hope and confidence to the prevention
of guilt, by training children before they have become initiated in
vicious pursuits ; and this is the object attainable, a% appears to ine,
through our Common School system. If it requires any change—
any new powers to make it thoroughly efficient in that respect, sach
change should not be delayed, such powers should not, and I believe,
could not be long withheld! No man who seriously reflects on the
subject will pay grudgingly the amount he may be taxed to render
our Schools accessible to those whose parents or guardians are unable
or even unwilling to pay for their education. Every farthing thus
expended, will save pounds of the cost attending the detection and
punishment of crime. But many will think the taxation neither
wise nor just if they see free schools with a comparatively slender
attendance, while the streets arc filled with idle and vagrant children,
ignorant, uneducated, if not already vicious, in danger of filling
before the first temptation. It is the office of the Legislature to
consider and determine what amount of interference with the rights
of parents who neglect this duty to their children should be sanc-
tioned—to what extent and in what manner a needful compulsion
should be brought to bear both upon parents and children. It may
not be d problem of easy solution, but, I think, it is one that must
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be solved. In alluding to this subject here, I trust I have not
overstepped the limits, within whick, in chis place, I ought to confine
my remarks, but it is of such paramount importance that scarcely
any effort to attract attention to it can be condemned as either ill-
timed or misplaced.

But it is time that I bring these desultory observations to 2 close.
More than thirty-six years have passed since I first knew Western
Canada. An eye-witness of most of the leading events that have
happened in her history daring that period, an actor in some of
them—I cannot compare what is, with what was, without feelings of
mixed wonder and rejoicing, The wilderness has given place to
fields of standing corn; towns have sprung up where the first blows
of the settler’s axe had not yet awakened the echoes of the forest;
the locomotive dashes on with fiery speed where the early pioneer
explored his dubious way by the Indian path; the vessel launched
on the waters of Lake Michigan finds her moorings in the River
Mersey! T might compare the Provinee as it was then, to the bark
canoe floating on the waters of a river—as it is now, to a gallant
ship entering upon the billows of the broad ocean. Ay first:

“ Through pleasavt banks the quiet stream
Went winding pleasantly;
By fragrant fir groves now it past,
And now thro’ alder shores;
Through green and fertile meadows now,
It silently ran by !
The flag flower bloscomed on its side,
The willow tresses waved,
The flowing current furrowed round
The water-lily’s floating leaf,
The fly of green and gauzy wing
Fell sporting down its course.
And grateful to the voyager
The freshness that it breathed,
And soothing to his ear
'"

It's murmur round the prow !
* ® » » ¥

* But many a silent spring meanwhile,
And many a rivaletand rill,
Had swollen the growing stream
Aund when the southern sun began
To wind the dowunward way of Heaven,
It ran, a river deep and wide,

A broader and a broader stream.
L * * L ) L
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“ 'Tho sun goes down, the Crescent nivon
1s brightening in the firmament,
Aud what is yonder roar !
That sinking now, and swelling now,

Still louder, louder grows,
* - - » -

* The movn is bright abuve,
And tho great Ocenn opens on their way.”

May we not well hope that, under tho proteetion of Divine Provi.
dence, the future progress of the Provinee will bo even more pros-
perous thau its past has been.  Ier children enjoy advantages un-
surpassed in the history of uny country; a wsoil whose abundunt
fortility readily yiclds to the husbandman the most valuable agricul-
tural products ; a climate which, notwithstanding its extromes, brings
all those products to full maturity; a system of cducation, adupted
in its clementary portion to the wants of tho poorest of the commu-
nity, and rising to the highest requirements of intellectunl culture and
scientific attainments; a body of law, devised by tho wisdom of' past
ages, and improved by the experience of successive gencrations; o
constitution, which contors the privilege and imposes the obligation
of working out the problem of self-government under the guardian-
ship of the Mighty Empire of which we form part; and above all
those: for their guiding star, Christianity, which confers, and be it
reverently acknowledged, alouc coufors tho power to satisfy the
profoundest longings of the human heart, and to lead all who follow
its guidance, to the promised haven of eternal peace.

NOTE ON THE COMPOSITION OF PARALLEL
ROTATIONS.

BY J. B. CHERRIMAN, M. A., CANTAB:
PROFRSSOR OF NATURAL PRILOSOTUY, UNIVERSITY COLLEGE, TORONTO.

Potusot, in his famous Alemoire sur la Rotation des Corps, has
pointed out the fundamental connection betwecn the forms to which
a system of Forces acting on a rigid body can be reduced, and thoso
by which the motion of a free rigid body at any instant can be ex-
hibited. It is the object of the present note to trace this analogy
in a particular case, which has not, so far as I am aware, yet been
noticed.

Any system of Forces acting on a rigid body can be reduced to a
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single Resultnnt Force, acting nt some awsigned point as origin, and
to a singlo resultant couple ; the formor of these remsining inva.
riablo, both in magnitude and direction, whatovor origin be assumed
while tho lattor varies in both respects for differont urigine, remain-
ing constant, however, for origins situated along the direction of the
Resultant Forco.

Adopting the usual notation by taking as the type of the Forces
the rectangular components X, Y, 7 of the force acting at the
point (&, 9, 2), wo have as rosultants at the origin of co-ordinates
the single Forco whose rectangular components are 2 (X), X (Y),
3 (Z) 5 and the wsingle couple whose momental components round
the sino wxos are

Li=3 (y—Y2), M=% (Xs—/%z), N=X (Yz—Xy).
If wo now seck the rosultants corresponding to an origin whose

co-ordinates are (2, y',2'), we find the snine Resultant Force, and a
new resultant couple (L', M', N'), where

' = L + 3Y)2 — 3(4)y
M = M 4+ &) — 3(X)2
N = N + XX)y — 3(Y)o

From thes(- cquations we havo
L. 3(X) +M.3(Y) + N.¥(%) = L. X(X) + M.3(Y) + N, (%)

Henco if the resultant couple be resolved into two whose axes are
respectively perpendicular and paraliel to the direction of the Re-
sultant Foree, the latter remains invariable in magnitude whatever
origin be adopted; and hence also the resultant couple will be the
Yeast possxble when the origin is so0 assumed that the former vanishes,
‘or, in other words, when the axis of the couple is in the direction
of the Force.

If we seck an origin which shall make the resultant couple
vanish, or which shall causc the system of Forces to be reduced to a
single resultant Force, we must have for the determination of this
origih (', ¢,%'),

L' = o M = o N = o
or
o = L 4+ XY) — 34y
0o = M 4+ 3(Z)gd — 3I(X)% y........ )
o = N + 3X)y - ¥

These equations are inconsistent unless a certain condition hold,
which 1s,
o = L.¥X) + MZIY) + N.X2) ...... @)
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Wheon this condition is satisfled, (provided X(X), X(Y), X(2), do
not all vanish,) tho oquations (1) are equivalent to only two inde-
pendent oquations, and: represont n straight line, every point of
which is an origin such as required.

In tho purticular oase whore the wystem consists of Forcos in
pavallel directions, taking F as the type of one of these at the
point (v, y, 2), and 4, m, # {or the direction-conines of their common
direction, we have

3(X) = I3(F); XY) = m X(F); X%) = n X(F);
L = a3(y) — m3(¥F)
M = 1 3(F2) — »a 3(F2)
N = m3(lw) — 1 Ty

The condition (2) is in this cuse satistied, and (provided X(F') do
not vanish) the equations (1) assume the form

L ME) U XY o _ XF)
T3 =Y T IF) = ()
i m n

Hence the line of action of the siugle Resultant passes through
- dinatos are S . X)), N(E)
the point whose co-ordinates are 5P ) NF) theso
are independent of 7, m, #, and this point therefore remains the
samo 80 long as the forces and their points of application are unal-
tered, whatever be their direction; for this reason, it is called the
Centre of Parallel Forces.

Iu like manuer, tho motion at any instant of a free rigid body
can be reduced to a singlo rotation about an axis passing through
some assigned point as origin, and to a single motion of translation
proper to this origin and common toall the points of the body ; the
former of these remaining invariable both in maguitude and direc~
tion, whatever origin bo assumed, while the latter varies in both
respects for different origins, remaining constant, however, fop
origins situated along the axis of Rotation.

Adopting the usual notation by taking 2 Oy O for the compo-
nents of the rotation rouund three rectangular axes, and #, v, w for
the components of the velocity of translation along the same axes,
we have for the velocitics u', o', w,’ along these axes, of a point

-
(x'yy'y3")

¢ = u + of — oy
Y = ¢ + o — w3
v = w + o xg’ — myx'
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and thoso give the motion of translation when the point (o', ¢/, 2')
is assumod for origin - From these equations wo have
W w, + v w, + o w, = ww, + v w, + W,

Honeo, if the velovity of translation bo resolved into two, respec-
tively perpendioular to and along the axis of rotation, the latter re-
mainsg invariable in magnitude whatever origin bo adopted ; and hence
also the volocity of translation will be the lenst possible when the
origin is so assumod thai tho tormer vanishos, or, in other words,
when the velocity of translation is in the direciion of the axis of
Rotation.

If' we seck an origin which shall make the motion of translation
vanish, or which shall make the wholo motion reducible to a single
rotation, wo must have for the determination of this origin (2',y', #'),

# == o, v = ow = o
or
0 = u + wyz' - wy
0 = v + ox - w2 R 6 ) |
o ’ '
0 = W 4+ wt — w2

These equations are inconsistent unless a certain condition hold,

which is
0 = ww, + veo, + wo .. 2)

When this condition is satisfied (provided v, v, v do not all
vauish), the equations (1) are equivalent to only two independent
equations and represent a straight line, every point of which is an
origin such as required.

In the particular case where tho motion consists of rotations round
parallel axes, taking o as the type of one of these about an axis
through the point (x, g, z), and [, m, n for the direction-cosines of
the common direction of their axes, we have

0, = l13(w);v, = mI(v); o, = 2v)

Also the linear velocity along the axis of « generated in the origin
of co-ordinates by one of these rotations « beingnwy — m w4
we have

u = n3wy) -— m3(w:)
v = I 3wz} — n Z(ur)
w = mIox) — I Z(uy)

The condition (2) is in this case satisfied, and (provided 2(w) do
not vani ., the equations (1) assume the form

_ or) ) . 3(wz)
—-——-Egg}n == ____-_ig_u_{)—- — ._______}:.__(w)._

4 m n
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Hence the axis of the single resultant rotation passes through the
S(as) 3(uy) 3(ur)
3(w) 7 3(m) 7 3(w)
peadent of 7, m, n, and this point therefore remains the same so long
8s the magnitudes of the rotations, and the points through which
their axes are drawn are unaltered, whatever be the common direc-
tion of these axes; by analogy this point might be called the Cenire
of Parallel Rotations.

point whose co-ordinates are ; these are inde-

ON A SMALL CAPILLARY WAVE NOT HITHERTO
DESCRIBED.

DY JOHN LANGTON, M. A.,
vxck&anchm.o‘a OF THE UNIVERSITY OF TORONTO.

Read before the Canadian Institute, 17th January, 1857.

It is well known that the shape and velocity of waves, and the
different circumstances under which they are propagated, have at-
tracted considerable attention amongst men of science, not only
from the importance of the subject as connected with the theory of
tides, but also from its practical bearing in relation to the resistance
of fluids, and the best form for vessels which are destined to move
in them. An elaborate report upon waves was prepared by J. Scott
Russell, for the British Association, in 1844, the experiments de-
tailed in which have been the origin of some of the greatest im-
provements of the present day in ship-building, and bave inseparably
connected the wave line with the name of Russell. Although this
report is principally devoted to the solitary wave of translation,
which gave rise to the investigation, it treats at less length of other
varieties, and may, I believe, be said to embody all that is known
upon the subject from observation. There is nothing, however,
amongst the waves there enumerated in any way resembling that
which I propose bringing under the notice of the Institute to-night,
uor have I elsewhere seen any account of its having been previously
observed. Amongst all the different kinds of waves, varying as
they do in dimensions from the great tidal wave, which, with an ele-
vation of only a few feet, rests upon a base of hundreds of miles in
extent, to the ripple which is raised by a summer’s breeze, the wave
which I am about to introduce to you is, perhaps, the smallest. It
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is, indeed, so minutoe that it might easily have escaped notice, for
under ordinary circumstances it cannot much exceed 3 of an inch
in height, and hardly reaches an inch in amplitude. Such an ex-
ceedingly minute object may seem scarcely of suflicient interest to
form the subject of a paper to be read before the Institute ; and be-
ing apparently only a disturbance of the capillary film on the sur-
face, which is subject to very different laws and forces from those
which govern the motions of the whole mass of a fluid, it is doubt-
less of much inferior importance to the waves which Russell ex-
perimented upon. But as no fact is so trifling that it may not assist
in establishing correct views of the operations of nature, and as the
Institute has invited communications from its members, giving un
account of original observations upon all phenomena, I venture to
call attention to some curious particulars which I have noticed re-
specting this capillary wave, which differs from all others previously
described in being a solitary one.

The wave in question may be observed in three different situa.
tions. Wherever a large body of water, with a strong current,
meets comparatively still and deep water below, it may always beseen,
as a sharply defined line, like a hair upon the surface, winding ahout
amongst the numerous eddies which are formed in such situations,
ever varying in its outline, and carried along apparently with the
general course of the stream, whilst upon the whole it maintains near-
ly the same position. It is also generally to be found where there
exists any impediment to a current, as a dead- tree projecting out
into a river, or & boom thrown acruss the stream. In this case the
wave muy be observed at a distance of from one to three feet above
the obstucle, the distance varying with the force of the current.
The third case is the reverse of the former onc, where a body, pro-
pelled through still water, pushes this small wave before it. It oc-
curs much more rarely under these circumstances, and may more
eagily elude observation, and since my attention has been attracted
tc i ¥ have often failed to produce it; but it was in this form that
I first got any insight into its nature.

Paddling in acanoe in a sheltered bay, with just sufficient air stir-
ring overhead, without raising a ripple on the water, to cause the
canoe, when abandoned to itself, to drift broadside on at the rate of
perhaps half a mile an hour, I perceived the wave in advance of the
canoe, at a distance of about three fest. If the wind died away, the
wave was maintained at a greater distance, and upon one oceasion I
could distinctly trace it so far as from between eight and nine feet

VOL. II.—G
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from tho canoo, boyond which it bocamo fragmentary, and disnp:
peaved.  If tho spoed incronsod suddonly, the wave disappeared, and
tho slightest ripplo on the surfuco oblitorated it at onco,  But if the
wind froshened very gradually, the wavoe approached nearer aud
nearer, becoming more strongly defined and moro elovated sbove tho
surface, nnd it could still bo soen undor tho lee of the eanoe, and at o
distance of cight or nine inches from it, aftor the breezo had incrensed
s0 a3 to minko a strong ripplo on tho wator outside. If the speed
grow still greater, it bocame first obsoured, and finally destroyed,
by waves of an entively differont charactor,—viz., the ripple enused
by the canoco itself,—which it is remarknble did not make their ap-
pearance in contact with tho canoe, but first broke out on tho
farther side of tho capillary wave.

But my attention was principally attracted to the effect which
was produced upon the littlo particles floating near tho surface.
The opportunity was a good onoe for observation, for, being in the
vicinity of a marsh, the water was very impure, and a bright sun-
shine enablod me to see the motoes at a considerable distance. Light
bodies resting on the water without being wetted, as a feather or
thistle down, scomed hardly at all affected, except by a slight mo-
tion as:the wave passed under them; and larger particles, which
reached to o dopth of perhaps an eighth of an inch, passed it with.
out any disturbance. But smaller ones, floating close to the surfuce,
were violently agitated as the wave reached them, and though they
pussed a little beyond it, their apparent motion towards the canoe
was retarded and finally stopped, at distances from the wave depend-
ing upon their respective sizes, the larger ones penetrating the far-
thest The interval between the wave and the canoe became thus
soon filled with small objects, very regularly sorted according to
theie sizes, the largor, however, being proportionally much closer
together than the smailer ones. If the wind now freshened the
wave approached nearer to the canoe, and all the particles were
driven in with it, but the smaller ones were much more affected
than the larger. If the wind again slackened the wave receded,
leaving the particles where they were, and fresh ones were col-
lected in the vacant space, so that, after a few alterations of
speed, the regular assortment according to size was soon inter-
fered with, and a miscellaneous scum was pushed on before the canoe,
comprising floating matter of all sizes, up to an eighth of an inch or
more in depth; for it must be observed, that although objects of
that size passed under the wave without disturbance, and penetrated
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a long way boyond it without chock, their motion was at last arrested
bofore reaching the canoo.

From thoso fucts [ was inducod to concludes that a body propelied
through tho water at u low velocity, nnd with an even regular mo-
tion, pushoes before it & wedgo-shaped film of water, tho under sur-
faco of which is not a straight lino, but a curve of rapidly incrensing
curvature ; that, at vory low velocities, this film remaing unbroken
to a distance of several feot; and that, with increased specd, tho
distance to which it extends is diminished, whilst ity grontest depth
romaing nearly uniform. Thoero are two things, however, which this
supposition will not account for. It will not account for the wave
itselt's for the film which 1 have imagined docs not appenr to extend
so far, and under no circumstances did any of the particles, even the
smallest, becomo stationary, till they had pussed the wave by about
two inches, that interval being always pertectly free from the seum
collected. The other circumatance which is left unexplained is, why
the feathers and thistle dewn resting on the water were not also
arrested when they came to the film. 1 do not attempt to account
for the difficulty, I only record the facts as 1 observed them.

I endeavoured to areive at somo conclusion as to the form and
size of the wave, but without much snceoss. It exceeding minute-
ness, tho inconveniont position of the observer in tho cance at a
considerable distance from it, and that diglanco constantly changing
with the varying force of the wind, made any accurate measurements
almost impossible. I therefore had recourse to the second form, in
which I have mentioned that it occurs, where, from the similarity of
the circumstances, one would expect to meet with the same facts,
and which in many respects afforded greater facilities for observa-
tion.

‘When the water was high in the river in which I mado my obser-
vations, & great deal of foam came down from the falls above, and
at every projecting tree there was a dense collection of froth, with
a clear space intervening between it and the wave. Upon clearing
away this froth I could observe its gradual re-formation. It was
very curious to watch a small patch of foam sailing down with the
current. When it approached very close, and in passing the wave,
its velocity seemed momentarily increased, but it was then suddenly
arrested, whilst there would shoot out from underneath it bits of
sawdust, and other matter that had become entangled in it, which
would arrange themselves according to their draught of water in'the
vacant space between the wave and the log, the foam itself remaining
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at a distanco of about two inches from the wave. Every moment
brought down fresh accossions, whichi gradually pushed on before
them that which had alreatly arrived, till the whole space soon be-
came covered as before; but thero was always left between the
wave and the froth the narrow strip of clear water already men-
tioned.

Even here it was not easy to ascertain accurately the shape of the
wave, in « ‘nsequence of its constantly shifting with the undulations
aud irregularities of the current, but I came to the conclusion that
it could rarely be more than 3%; of an inch high, and I satisfied my-
selt, from the distortion of objects seen by reflection, that the wave
was convex towards the direction of the stream, and conecave towards
the log, the sensible convexity not extending so much as half an inch
bayoud the sharply defined cusp, and the concnvity not very much
more. It became questionahle even whether it could be snid strictly
to be elevated above the surface at all, not only because, it' the far-
ther side were convex, it was diflicult to conceive how it could regain
the level without a corresponding coneavity, of which I saw no sign,
but also from the consideration of the third form in which the wave
may be met with, and which I shall mention presently. I was rather
led to conclude that the concave side was depressed below the general
level, and that the rise towards the log was very gradual.

I had subsequently an unusually good opportunity of seeing
the wave in a very extreme case, where a boom had been stretched
across & current running at least six miles an hour. Here it ap-
proached sometimes within two inches of the dense mass of rubbish
coliected on the boom, but always with a perfectly clear space in-
tervening, though much narrower than before. The wave itself
was apparently fully a quarter of an inch high, and clearly concave
towards the boom and convex beyond ; but the question of whether
it was the result of an elevation or of a depression of the general
surface could not be decided, because the whole mass of water was
heaped up against the boom, and the farther slope of the wave was
broken into a succession of ripples, very much exceeding the primary
wave both in height and amplitude, and differing from it in not being
cusped, though otherwise imitating its general shape.

There is one point in which the wave, formed above an impedi-
ment in a stream, differs from that seen in advance of a body pro-
pelled through still water. At a very low velocity I stated that I had
seen it at as great a distance as eight or nine feet from the canoe ;
but in the gentlest stream I do not think I ever saw it as far as four
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feet from the object which causos it. The reason appears to me
to be, that it is cnsier to maintain the wave already formed than
to form it. I do not believe that it would ever be originally pro-
duced at such a distance from a moving body ; but, being already
formed at & higher velocity, its existence may be prolonged under cir-
cumstances which of themselves would not have given rise to it.

The third situation in which the wave occurs, as an undulating
line amongst the eddies, does not at first sight appear to bear much
analogy to those previously mentioned, and I had for many years no-
ticed it without any clue to its origin; but by the light obtained from
observations made in the other cases, it was easy to perceive that it
was identical in all the three. When there was foam on the river,
it was all collected on one side of the little ridge, with a clear strip
intervening, and the same checking of the motion of floating particles
took place. Although there was no solid body obstructing a stream
in this case, thero was still water opposing itself to a current, or at
least a stream flowing in oune direction impeding an eddy setting upon
it sideways. On approaching such a wave with a canoe, one may at
once perceive how differently the two sides are affected. If you come
down upon it brondside on with the stream, the approach of the canoe
has no effect upon it, although you advance quickly enough to make
a strong ripple, and you can even pass over it and it re-appears undis-
turbed on the other side. But if you approach in the other direc-
tion, you caunot get near it at all. If you advance upon it cautiously,
you drive it on before you, and if you press it too hard, ripples begin
to shew themselves on its further face, and it breaks up and disap-
pears. In such situations, by careful handling, I have driven a wave
so far as to detach a portion of it from the rest, and have carried it
on before me for ten or fifteen yards, whilst, after a while, a new
wave was formed in the original situation. This may further illus-
trate the remark which I before made, that it is much easier to
maintain one of these waves in existence than to form one, for 1 never
succeeded in producing one in calm water with the irregular motion
which accompanies the most careful use of the paddle.

In some cases, where the water boils up from below, you find an
irregular circular patch surrounded by one of these waves, and ap-
proaching from the outside you may drive it before you till the'two
sides meet, or by coming upon it end on, you may divide it into two.
In this latter case, if it be not very large originally, both the patches
will go on rapidly contracting, till they finally run up to a point with
a little conical jet ; and if the wave be well marked aud your motion
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pretty swift, at the moment of disappearance there is a drop of water
projected into the air. In such instances, when the circle has be-
come very small, although the motion is too rapid for any precise
observation, it is evident to the eye that the included space is ele-
vated above the mean level, which confirins the remark I made when
speaking of the shape of the wave.

I believe I have now mentioned all the facts which I have ascer-
tained respecting this apparently insignificant, but in my view very
interesting little object, excepting the very different manner in which
it is affected by different disturbing causes. As I stated before, if
you approach in one direction you may take a canoe over it, and it
emerges on the other side unimpaired ; the irregular currents of an
eddy bave no effect upon it, except to give it an undulating move-
ment, and I have seen it maintaining its place amongst the standing
waves of a rapid when they have been several inches high. 1 have
even raised considerable swells by rocking a canoe close to it, and it
rides over them without disturbance, but the slightest ripple caused
by the wind makes it disappear in a moment; and if spirits of tur-
pentine be dropped on the water a littie above it, the whole wave is in-
stantly obliterated, to a distance apparently far beyond that to
which the oily film extends.

I regret that 1 can produce no exact numerical data. I made
most of these observations some years ago, in the last days of the
fall,and whilst I was making preparations for obtaining more precise
results the winter overtook me, and before the opening of the water
in the spring other avocations interfered with my plans. The points
which it appears desirable to ascertain numerically are, the distances

of the wave corresponding to different velocities, and the depths to
which the film extends at different intervals, also examined at dif-
ferent velocities. The question also arises, what change, if any, is
caused by the depth to which the object generating the wave ex-
tends. Whether 1t be a pier rising from deep water, or a two-inch
plank floating on the surtace, I thiuk there will be found little or no
difterence ; but one would expect that there must be some limit to
the draught of water of an obstacle which would raise a wave, cor-
responding probably to the greatest depth of the film. I confess
that I should like to see the experiment repeated with substances
merely resting on the water, without being wetted, for the observa-
tions which I made appear to be inexplicable, and I unaccountably
omitted to verify them under other circumstances.

As T may probably have no opportunity of continuing my observa-
tions myself, I mention these desiderata in case any other member
of the Institute should fall in with my little friend and take any in-
terest in the investigation of his history.
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REVIEW,

Tuales of Mystc-y, and Poems. By Edgar Allan Pos. London:
Vizetelly, 1857. '
The writings of Edgar Allan Poe have already been appreciated

in various forms, and they possess such an individuality of

character, and a power of fascination even in their least
attractive aspects, that we wmay be assureu they will again
and yet again be subjected to re-issue, criticism, censure, and
laudation : as intellectual products, ephemeral in their aspect, and
yet such s this age at least will not willingly let die. We have
purposely selected for our prescnt notice, the volume named at the
head of this article, though it is merely a popular selection of a few
of Poe’s prose writings, issued in a cheap form along with his poems.

At another time we may have larger space at our command, and

shalithen pass under review the more compreaensive literary memorial

of this eccentric and wayward child of genius, recently issued from
the American press. The publication we refer to is entitled :

“ The Works of the late Edgar Allan Poe, with a memoir by Rufus

Wilmot Grriswold ; and noiices of his genius, by N. P. Willis, and

J.R. Lowell.” In this latter work four substantial volumes are

devoted to the Lssays, Poems, and fugitive piezes, and to notices

of the biography and genius of Poe,—a writer of whom, if America
may not be proud, it is only because the strange moral obliquity of
the man, has steeled the hearts of his countrymen against that pride,
akin to love, with which they would otherwise huve learned to re-
gard the author and the poet. In some striking respects vo feel
tempted to designate Edgar Allan Poe the Charles Lamb of America

—s0 marked is that strange whimsical individuality of his, that

quaint gravity and affectation of seriousness in dealing with a jest,

and that sober and deliberate purpose of laughing in his sleeve at
the literary lies he successtully palmed upon the most credulous of
publics. And yet, assuredly, no two men were every more dissimilar.

‘When, some eleven years after Charles Lamb had been laid beneath

the green turf of Edmonton Churchyard, a few survivors of his old

circle of frirnds,—and among the rest his loving biographer, Sir T.
N. Talfourd, —met to lay the remains of Mary Lamb along side those
of her brother, his biographer thus records the revived memories
which the scene awakened: “ so dry is the soil of the quiet Church-
yard that the excavated earth left perfect walls of stiff eclay, and
permitted us just to catch a glimpse of the still untarnished edges
of the coffin in which all the mortal part of one of the most delightful
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persons who ever lived was contained, and on which the remains of
her he had loved with love passing the love of woman, were hence:
forth to rest.” How strange the contrast of one whom even we
who know him only by his writings cannot belp loving, with this
author who, like him, expresses such unmistakeable individuality
and self-originating characteristics on every page, but only to make
us admire with shuddering ; as one might gaze on the cold glitter-
ing pinnacles of polar ice-cliffs. The poet Lowell has been called in
to aid in setting forth the frue attributes of his genius, but he
had already stamped his just estimate of him in the pungent terse-
ness of a stanza of his * Fable of Critics :”

“ Here comes Poe with bis Raven, like Barnaby Rudge,

Three-fifths of him genius, and two-fifths sheer fudge ;

He has written some things far the best of their kind,
But some how the heart seems squeezed out by the mind!”

Genius Poe unquestionably had ; with eccentricities too, enough
to furnish any ordinary half dozen of the irritable race of poets,
critics, and editors. But the selfishness of morbid sncering cyni-
cism never took a colder and more repellant aspeet; and we look
back upon him with a strange sadness as on one of the gifted con-
tributors to the permanent stock of our sources of literary pleasure,
whom yet it is all impossible to love. In the prose of Poe, with
its odd matter-of-fact anatomising of mystery, there is a singular
artificiality of art that seems too much to betray the wires and
pulleys of the puppet-master ; but few as are his poems, it is difficult
to believe the heart so well simulated, if no genial pulsation of
human affection and sympathy actually throbbed beneath that cynic
heart of his. To these, therefore, the rare and brief out-gushings,
as it might seem, of the genuine feeling of ‘ man of woman born,”
we shall devote such brief space as the demands on our pages
admit, in this notice of Edgar Allan Poe; remembering that
for him, instead of the hero-worship, which fondly exaggerates the
virtues of a favorite author, while “ to his faults a little blind,” it
has been till now his fate to be coarsely anatomised by those who
have proved only too willing to expose his frailties, if not to deepen
the shadows of his dark life-picture. For this there can beno ex-
cuse, for whatever his frailties as a man, no charge can be brought
against him of having pandered his genius, or wielded his pen in the
cause of vice.

The following brief but touching lyrie, is dedicated—we may pre-
sume,—to th y memory of the sarae “ rare and radiant maiden whom
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the angels name Lenore,” who constitutes the heroine of his more
famous “ Raven” lyric. But sweet and gracefully touching as are
some of the ideas, and musical as are the lines, the “Raven” of
Poe’s morbid genius flutters ever towards the close, and he winds
up this, as well as nearly every other pzan, with thoughts born of his
own brooding misanthrophy which could well be spared.

LEXORE.
Ab, broken is the golden bowl ! the spirit flown for ever!
Let the bell toil {—a saintly soul floats on the Stygian river ;
And Guy de Vere, hast thou no tear 2—weep now or never more !
See ! on yon drear and rigid bier, low lies thy love, Lenore !
Come ! let the burial rite be read—the funersl song be sung l—
An anthem for the queenliest dead that ever died so young—
A dirge for her the doubly dead in that she died so young.

“Wretches | ye loved her for her wealth, and hated for her pride,
And when she fell in feeble health, ve blessed her—that she died!
How shall the ritual, then, be read 2—the requiem how be sung
By you—by yours, the evil eye—by yours, the slanderous tongue
That did to death the innocence that died, and died so youug ?

Peccavimus ! but rave not thus! and let a Sabbath song

Go up to Godso solemnly the dead may feel no wrong!

The sweet Lenore hath ¢ gone before,” with Hope that flew beside,
Leaving thee wild for the dear child that should have been thy bride—
For her, the fair and debonnair, that now so lowly lies,

The life upon her yellow hair, but not within her eyes—

The life still there upon her hair—the death upon her eyes.

 Avaunt! to-night my heart is light. No dirge will T upraize,

But waft the angel on her flight with a pwan of old days!

Let no bell toll ! lest her sweet soul, wmid its hallowed mirth,

Should catch the nate, as 't doth float up from the damned earth,

To friends above, from fiends below, the indignant ghost is riven—
From hell unto a high estate far up within the heaven—

From grief and groan, to a golden throue, beside the King of Heaven.”

The same strangely morbid bent of thought which mars the
beauty of the stanzas here is perhaps even more apparent in
his piece called « The Bells,”” suggested we can scarcely doubt by
Moore’s © Evening Bells,” ringing, unconsciously perhaps, in
memory’s ear. But the American Poet's theme is, in its starting
point at least, a thoroughly native one : the mirthful, heart-enliven-
ing music of the sleigh-bells, which give a music to our long winter
that repays in part the coyness of the spring's forest-songsters, and
cheeringly contrasts with the melancholy pathos of our summer
mghtingale, the Whip-poor-will. We say nothing of certain
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ranal choristers, not unknown as Canadian nightingales! The
Sleigh Bell ; the Wedding Bell ; the Fire Bell; and the TFuneral
Inell ; each in succession has a stanza devoted to it. It is not un-
characteristic, nor withoutits significance, that the “ Sabbath Bell”
finds no place in the otherwise comprehensive series. The second
and the last of these lyrical peals will suffice to exhibit the poet
once more in his real aspect of strange antithesis:

Hear tho mellow wedding bells,
Golden bells!
What a world of happiness their harmony fortells!
Through the balmy air of night
How they ring out their delight!
From the molten-golden notes,
Aud all intune,
What a liquid ditty floats
To the turtle-dove that listens, while she glonts
On the moon !
Oh, from out the sounding cells,
What a gush of euphony voluminously swells !
How it swells ;
How it dwells
On the Futuro! howit tells
Of the rapture that impels
To the swinging and the ringing
Of the bells, bells, bells,
Of the bells, bells, bells, bells,
Bells, bells, belis- -
To the rhymiug and the chiming of the bells!
* * » » -
Hear the tolling of the bells!
Iron bells!
What a world of solemn thought their monody compels!
In the silence of the night,
How we shiver with affright
At the melancholy menace of their tone!
For every sound that floats
From the rust within their throats
Is & groau.
And the people— Ah, the people—
They that dwell up in the steeple,
All alone,
And who tolling, tolling, tolling,
In that muffled monotone,
Feel a glory in so rolling
On the human heart a stone—
They are neither man nor woman—
They are neither brute nor human—
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They are Ghouls;
And their king it is who tolls ;
Aud he rolls, rolls, rolls,
Rolls 4
A pwean from the bells!
And his terry bosom swells
With the pman of the bells!
And he dances, and he yells;
Keepiug tiwme, time, time,
In a sort of Runic rhyme,
To the prean of the bells—
OF the bells:
Keeping time, time, time,
In a sort of Runic rhyme,
To the throbbing of the bells—
Of the bells, bells, bells—
To the sobbing of the bells;
Keeping time, time, time,
As he knells, koells, knells,
In a happy Runic rhyme,
To the rolling of the bells—
Of the bells, bells, bells,—
To the tolling of the bells—
Of the bells, bells, bells, bella—
Bells, bells, bells—
To the moaning and the groauning of the bells.

Reiteration is carried here to the utmost length short of weari-
some satiety ; yet the curious collocation of words must be felt to
embody the full ideal of the pealing bells ; and this would be much
more apparent could we spare room for the whole piece. The varied
power of expression is shown by ringing all the changes of words
which each successive bell requires. The merry tinkle of the
sleigh-bells ; the mellow voluminous chime of the wedding bells;
the brazen clang of the alarum bells; and the muffled, throbbing
knell of the funeral bells; each and all of these seem reproduced in
imaginary peal, which echoes through the fancy as the eye silently
passes over the curious patch-work of rhyme and rythm strung te-
gether in artistic semblauce of the music they describe.

One example more we must find room for, of a quaint conceit,
more than once successfully accomplished by this singular poet, and
perhaps most curious as illustrating the same odd fancy for grap-
pling with self-imposed difficulties, which furnishes the strange
plots of so mauy of his tales of mystery. The subject and occasion
of the poem is common,—if not common-place—enough ; being one
of the thousand-and-one verse missives of the Festival of Saint
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Valentine. Somo of the rhymes, here as elsewhero, read strangely
to unfamiliar ears, . g. Lada and reader. But such are not with-
out precedent on the American Parnassus. Whittier coustantly
rhymes such words as law and war, as in the following couplet :

“ Still shall the glory and the pomp of war

Along their train the shouting millions druw.”

No one, however, can have rend Poe’s ¢ Raven” without recog-
nising his complete mastery of the varied cadences of alliteration,
resonance, and the ample musical compass of English rhymes;
though in the following bagatelle he had other accomplishments in
view ;

For her this rhyme is penned, whoso luminous eyes,
Brightly expressive as the twins of Lavda,
Shall find her ownsweet namo, that nestling lies
Upon the page, enwrapped from every reader.
Search narrowly the lines!—they hold a treasure
Divine—a talisman—an amulet
That must be worn at leant. Search well the measure—
The words—the sylables! Do not forget
The trivialest puint, or you may lose your labour!
And yet there is in this no Gordian knot
Which one might not undo without a sabre,
If one could merely comprehend the plot.
Epwritten upon the leaf where now are peering
Eyes scyntiliating soul, there lie perdus
Three cloquent words oft uttered in the hearing
Of poets, by poets—as the name is a poet’s too.
Its letters, although naturally lying
Like the knight Pinto—Xendez Ferdinando—
Still form a synonym for Truth.—Cease trying !
You will not read the riddle, though you do the best you can do.

This the reader perchance pronounces no great poctic feat;
but he has not yet solved the poet’s riddle. In the days of old
George Wither, poets were wont to invent for themselves new
shackles, and to write rhomboidal dirges, triangular odes, and
lozenge-shaped lyrics or canzoncts. The acrostic is an old fushion
not yet altogether obsolete; and the ordinary restraints of the
sonnet, Spenserian stanza, or the ottava rima, stili furnish pleasant
“poetic pains,” as in elder centuries. But the hardest of such
postic labours are trifles compared with that which Poe has here
achieved ; as will be seen if the reader undertakes its solution ac-
cording to the following directions. Read the first letter of the
first line in connection with the second letter of the second line, the
third of the third line, and so on to the end, and the name of the
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fair object of the poet's pains will be revealed ; a name which though
far from common is not unfamilinr to Canadian ears, por without its
memorial amongst ourselves.  Afterall, however, it is on his “ Raven”
that 'oe’s fame as a poct will rest, and its strange odd mingling
of morbid and beautiful funcies with the luscious surfeitings
of rhyme, will long attract and ropel the reluctantly admiring
reader with its curiously fascinating charms.
D. W.

SCIENTIFIC AND LITERARY NOTES.

ENGINEERING AND ARCHITECTURE.

INTERESTING EXPERIMENT IN STEAM NAVIGATION.

A trialtrip of a steam vessel of an interesting character took place on the river
Thames, vecently. The Hoyer, n paddle steamer, of nearly 190 tons, and
drawing only two feet of water hus been constructed to navigate the shallow
waters on the west coast of Denmark, between the jslands and the mainland, A
reference to the map of Denmark wiil show the peeuliny geographical position of
this part of the coast. From the river Eider to the Hoins reef, a distance of
S0 miles, itis bounded by a number of islands, varying in size, and situated from
three to ten miles from the shore.  They are rich in catile and grain. and inhab-
ited by a bardy and industrious race, who, from their peculiar position, enjoy but
little communieation withthe mainland; the space between being composed of a
lang, low flat (partly dry at low water,) and numerous small gnd intricate chan-
vels, difficult and tedious to navigate. The commuuiecation hitherto could be
made only in small boats, and during bad weather the iuhubitants bave been
unable, for weeks together, to communicate with the coast. The Hoyer (so nam-
ed after one of the towns) has been constructed to remedy this disadvantage, and
in conjunction with the Royal Danish Railway, to place the inhabitants of these
hitherto isolated places in daily communieation, not only with the coast, but with
the whole North of Europe. From her light draught of water, she will pass eas-
ily over the flats at tide time, while ber size and strength will enable her to navi-
gate the channels, conveying passengers, cattle, and goods with speed and safety.
The following are her dimencions:—Length, 120 feet; breath, 184 feet; depth,
%} feet; gross tonnage, 190; horse power, 40; with accommodation for 80 passen-
gers and 100 tons of cargo, On her trial trip, with the wind against her, and with
go little hold of the water, she avernged 12 miles an hour, with scarcely any per-
eeprible effort or vibration, and fully realised the expectations of her constructors,



110 BRITISH ASSOCIATION FOR THE

She has been built for the Husum and Hoyer Steam Packet Company, composed
of Danish and English proprietors, to ply betwcen those places and the islands, in
connection with the Royal Danish Rai’ ny, which connects the North Sea with
the Baltic. This railway, the result of the skill and enterprise of Sir 8. M. Peto
and his friends, is now in full eperation, and has not only opened a short and
expeditious route to the Baltic, but has placed at the dispusal of our markets an
almost inexhaustible supply of cattle and grain. To the port of Tonning, on the
Eider, the North Sea terminus of this raiiway, & place but little known a few
years since, two large stenmers, belonging to the North of Eurepe Steam Navi-
gation Company, ply weekly from London and Hull; whilst on the opposite
side, at Flensburg, on the Baltie, a flect of smaller steamers, belonging to the
same company, maintain the communieation with Copenhagen, Husum, Aarhuus,
Stettin, Dantzie, Konisberg, and St. Petersburg,

TII E BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

( Concluded.)
CueLTENHAM, 6th August, 1856.

i
“UNEQUAL SENSIBILITY OF THE FORAMEN CENTRALE TO LIGHT OF DIFFERENT COLO(‘IKS,"
BY MR. J. C. MAXWELL.

‘When observing the speetrum formed by looking at a long vertieal slit through
a simple prism, I noticed an elongated dark spot ruvning up and down iu the blue,
and following the motion of the eye as it moved up and down the spectrum, but
refusing to pass out of the blue into the other colours. It was plain that the spot
belonged both to the eye and to the blue part of the spectrum. The result to which
1 have come is, that the appearance is due to the yellow spot on the retina, com-
nionly called the Foramen Centrale of Soemmering. The most convenient method
of ubserving the spot is by presenting to the eye, in not too rapid succession, blue
and yellow glasses, or, still better, allowing blue and yellow papers to revolve
slowly before the eye. Inthis way the spot is scen to fade away in time, and to
be renewed every time the yellow comes in to relieve the effect of the blue. By
using & Nicol’s prism along with this apparatus the brushes of Haidinger ave well
seen in connexion with the spot, and the fact of the brushes being the spot ana-
lyzed by polarized light becomes evident. If we look steadily at an objeet bebind
a series of bright bars which move in front of it, we shall see a curious bending
of the bars as they come up to the place of the yellow spot. The part which
comes over the spot seems to start in advance of the rest of the bar, and this
would seem to indicate a greater rapidity of sensation at the yellow spot than in
the surrounding retina, But I find the experiment difficult, and I hope for better
results from more accurate observers.

40N AN INSTRUMENT TO ILLUSTRATE POINSOT'S THEORY OF ROTATION,” BY MR. J. C.
MAXWELL.,

In studying the rotation of a solid body according to Poinsot’s methed, we have
10 consider the successive positions of the instantaneous axis of rotation with
reference both to directions fixed in space and axes assumed in the moving body.
The paths traced out by the pole of this axis on the invariable plane and on the
central ellipsoid form interesting subjects of mathematical investigation. But, when
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we attempt to follow with our eye the motion ofa rotating body, we find it difficult
to determine through what point of the body the instantaneous axis pnsses at any
time,—and to determine its path must be still more difficult. I haveendeavoured
to render visible the path of the instantaneous axis, and to vary the circumstances
of motion, by means of a top of the same kind as that used by Mr. Elliott to illus-
trate precession. The body of the instrument is a bollow cone of wood, rising
from a rng, seven inches in dinmeter and one inch thick. Aniron axis eight in-
ches long, screws into the vertex of the core.  The lower extremity has a point of
hard steel, which rests in an agate cup, and forms the support of the instraument,
An iron nut, three ounces in weight, is made to serew on the axis, and to be fixed
at any point; and in the wooden ring are screwed four bolts, of three ounces,
working lorizontully, and four bolts, of one ounce, working vertically. Ou the
upper part of the axis is pluced a dise of card, on which are drawn four concentric
rings. Each ring is divided into fonr quadrants, which are eoloured red, yellow, green
and blue. The spaces betweenthe rings are white.  When the top isinmotion, itis
easy to see in which quadrant the instantaneous axis is at any moment, and the
distance between it and the nxis of the instrument; and we observe:—1st. That
the instantancous axis travels in a closed curve, and returns to its original position
in the body. 2nd. That by working the vertical bolts, we can make the uxis of
the instrient the centre of this closed curve. It willthen be one of the principal
axes of inertia. 3rd, That by working the nut on the axis, we can make the order
of colours either red, yellow, green, blue, or the reverse. When the order of
colours is in the same direction us the rotation, it indicates that the axis ot tie in-
strument i8 that of greatest moment of inertia. 4th. That if we serew the
two pairs of oppcsite horizontal bolts to different distances from the axis, the path
of the instantaneous pole will no longer be equi-distant {from tae axis, but will de-
seribe an ellipse, whose longer axis is in the direction of the mean axis of the
instrument. 5th. That, if we now make one of the two horizontal axes less and
the other greater than the vertical axis, the instantancous pole will separate from
the axis of the instrument, and the axis will incline more and more till the spinning
can no Jonger go on, on account of the oblignity. It is easy to sce that, by attend-
ing to the laws of motion, we may produce any of the above effects at pleasure, and
illustrate many different propositions by means of the same instrument.

“ON THE BALAKLAVA TEMPEST, AND THE MODE OF INTERPRETING BAROMETRICAL
FLUCTUATION," BY MR. T. DOBSON.

In the month «f November, 1854, the passage of a storm over the British
islands caused a co: siderable depression of the barometric column, beginning
on the 11th of November and ending on the 19th, During four consecutive
days of this period of diminished atunospheric pressure, there occurred in the coal
mines of Britain, five fatal explosions, at the following places:—on Nov. 13, at 0ld
Park Colliery, Dudley, Worcestershire; Nov. 14, Cramlington Colliery, Northumber-
land ; Nov. 15, Beuget's Colliery, Bolton, Lancashire, and Birchey Coppice Colliery,
Dudley ; Nov. 16. Rosehall Colliery, Coatbridge, N. B. These facts slone render
this storm worthy of special attention, independently of the notoriety which it hae
acquired from its disastrous effects on the allicd fleets and armies in the Crimea.
The meteorological circumstances which characterized the Balaklava tempeat have
been determined with unusual care and skill, from a very great number of observa-
tions at stations spread over the whole surface of Europe, by M. Liais, of the Imperial
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Obsorvatory at Paris, In all probability, many years will clapse before a great
storm on land is subjected to an examination so rigorous and complete as tha¢
undertakon by M. Linis in the present instence. ‘This storm muy, therefore, be
adopted ns the most satisfactory test that we are likely to have for some time to
comeo of tho correctness of the principles of iuterpretation which I have already
applied to barometric fluctuations, in my report on the relation beiweon explosions
in conl mines and revolving storms,~principles which flow directly from the nature
of cyclones. The cyclonic i1 terpretation in this case would be——First, that the
curves indieate the passage of a cyclonic, of which the centre passed to the South-
ward of England, This is inferred from the gradual increase of the barometrie
depression from the Orkneys in the north to Teignmouth in the south, and depends
on the fact that the height of the mercurial column decrenses continuously from the
circumnference to the centre of the cyclone. ‘'This inference is confirmed by she
observation that the wind blew from the eastward at all the stations. Sccond, thas
the cyclone was progressing to the eastward. Thigis derived from observing that, at
each statior, the wind began at 8. E. while the mercury was fulling, veered to E.
when the mercury was Jowest, and then to N. E. asthe mercury rose. Thechartsof
M. Liais fully ostablish the truth of the inferences derived above from the contem.
poraneous barometric curves in Britain, TF y prove that the Balaklava tempest
was @ cyclone, moving to the castward, along . central track which passed to the
southward of Britain. It is known thut during their transit from the Gulf of Mexico
to the western consts of Lurope, ncross the comparatively uniform surface of the
ocean, cyclones preserve an approximately circular form. The excelleut charts of
M. Linis, at the same time that they cxhibit the progress of the storm day by day,
from the shores of Britain across the continent of Europe, to the Caucasian moun-
tains and tho borders of the Caspian Sea, show also the remarkable modifications
produced in the normal condition of the cyclone by mountains and other irregular-
itics of tho surface of the land. Thus, for example, a portion of the cyclone is
delayed nearly twenty- four hours in passing the Alps. The consequence of this
and similar obstructions is, that what wag nearly a circular atmospheric wave while
crossing the ocean, takes the form of a inuch clongated and somewhat distorted
cllipse on land, enveloping an clliptical central area of maximum barometric depress-
jon, which extends, on oue chart, from Dantzic in the Baltic to Varna in the Black
Sea. Around this central space the wind still blows continuously in the dircetion
peculiar to the cyclones of the northern hemisphere. In the case, therefore, of the
Balaklava tempest, whose nature has been determined with much greater exactness
thanthat of any other tempest on land, wo have unequivocal testimony that the
principles of cyclonology may be safely applied to interpret the fluctuations of the
barometer in Great Britain.
ON ATMOSPHERIC OURRENTS AT LIVERPOOL.

This was supplementary to Mr, Osler's previous reports, and related to the
diurnal laws of the wind when referred to sixteen points of the compass, giving
the mean results of above 70,000 observations. It appeared that at Liverpool the
various winds have their maximum and minimum velocity at definite and gener-
ally different hours. Thus the E.N.E, wind has its maximum about 5 p.m., the B.
at 9 p.m,, the ES.E. at midnight, the S.E. at 6 am., S.S.E. at 10 a.m,, S. at noon,
and the corresponding minimums at twelve hours distance from these respectively,
The N.N.E.and S.8.W. have each two maximums and minimums in the twenty-
four hours. Generally the maximum velocity is about double the minimum,
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AN IMPROVED BTERKOUSCOrE, BY M. A. CLAUDET.

T'his te designed to remedy the iltusion of curvature shewnfby plaue aurfaces
whon examined by the refracting or semilenticulnr stereoscope. o This illusion
M. Claudot thinks atises from the fact that straight lines, viewed through a prism
or semilens, porallel to the base thereof, aro bent with a concavity townrds the
edgo of tho prism or lens; and both the pictures in the stercoscope being bent in
the samo mauner, their conlescenco produces a surface conenve to the speetator,
To avoid this defect, only the central part of each lens is employed, and the axes
of the eyes ure to be pointed in nearly parnllel directions. In illustration of this
theory, M. Olaudet mentioned » bonutiful optieal experiment. If holding a prism
in each haud, their refracting edges being vertieal and turned towards cach other,
the window of a room be looked at, at first, two windows are scen with their
vertienl lines heut in opposite directions: by inelining gradually the uptic axes of
the eyes, the two itnages ean be made to coiucide, nnd, in the single resulting win-
dow, the latent curvature of the vertical lines censes and is replaced by a curva-
ture from back to frout, producing the illusion of & window coneave to the spee-
tator.

THE POLYHEDRON OF FORCES, BY MR. J. T. GRAVES,

“If any number of forces net upon a puint and be represented in magistude by
the nreas of the faces of a polyhedron, their directions being normal to these
faces, they will keep the point at rest.”

This is an extension of the well known principle of the “Polygon of Forces.”
It ean ulso be applicd to the composition of Couples, and Linear and Rotatory
velocities after the manner of Poiusoi.

THE LAW OF THE SQUARES—IS IT APPLICABLE OR NOT TO THE TRANSMISSION OF SIGNALS
IN SUBMARINK CIRCUITS '—BY MR. 0, W. WHITEHOUSE.

Before proceeding to the consideration of this subject, the author wished to
explain, with reference to his paper read on a previous day, that it was for the
purpose of dctermining the force of either intermitting or alternating curreuts,
whose duration was notsufficient to admit of the needle assuming a position of rest,
that he proposed the use of the magneto-electrometer—an instrument rendering
available the force of maguetic attraction instead of the deflection of the needle—
as a means of measuring the amount of current circulating. This force was, he
said, until we approuch the point of magnetic saturation of the iron, strietly propor-
tioned to the energy of the current under examination. The number of grains thug
lifted on the arm of the lever, the author proposes to call the practical * value” of
the current for telegraphic purposes. The most striking features of this instrumens
are—1st. The facility of dccermining the value of currents which do not admit of
being tried by the galvarometer;—2nd. The very great range which thisinstrument
has (viz, from unity up to half a million,) as well as the definiteness and accuracy
of the results, even the extremes of the register being strictly comparable with
each other;—8rd. Unlike the degrees upon the galvanometer, these grains of force
are units of real * value” and of practical utility, as was shown by a telegraphic
instrument in circuit being worked perfectly by a current of four graing, Refer.
ting to the proceedings of this Section last year, at Glasgow, the author quoted
Prof. W. Thomson's paper on this subject, where he stated *that a part of the
theory communicated by himself to the Royal Society last May, and published in

YOL. II.—H
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the procecdings, shews that a wivo of six times the length of the Varna and Balak.
lava wire, if of the snmolateral ditmonstons, wonld give thirty-six timos tho returds-
tion, and thirty-six timos the slowness of action. 1t the distinctness of utterance
and rapidity of action practicable with the Vavin and Baluklavs wire, aro only sueh
as not. to be inconveniont, it would bo necossary to huve a wire of six timos the
diamoter or better, thiety-aix wires of the same dimousions, or o larger number of
small wires twistod togethor, undor & gutta-perchu covering, to give tolerably
convement nction by n submarine cable of six timos the length.' The author then
atated, thut clroumstances had enabled him to make very recently  long sories of
oxporiments upon this point, the results of which he proposed to lay before the
Suction ; adding, that an oppartunity still oxisted for repeating these oxporiments
upon a portion of cable to which he could obtain access, and thut he was ready to
show thet before a committee of this Section in Loudon, it the important nature
of thy subject shouid scem to render such a course desirable,  Although the subject
of submarine telegraphy had many points of the highest importance requiring
tuvestigution, and to the consideration of which he had been devoting himself
rocently, Mr. Whitchouse propused to confine his rownrks on this ocension to the
one puint indiented in the title, inasmuch as the decision of that oue, either
favourably or otherwise, would have, on the one hund, the effect of putting o very
narrow limit to our progress in talegraphy, or, on the other, of leaving it the most
ample scope.  Ho drew a distinetion between the mere transmission of a current
across the Atlantic’(the possibility of which he supposed everybody must ndmit)
and the effectunl working of a telegraph at a speed suficient tor “ commercial
guccessy” and wo gathered from his remarks that there were those rendy to
embark in tho undortaking as soon as the possibility of *commercinl <uccess” was
demonstrated. The author then gave a description of the upparatus employed in
his researchics, of the manuerin which the experiments were conducted, snd, lnstly,
of tho results obtained. The wires upon which the experiments were made were
copper, of No. 16 gauge, very pertectly insulated with guttn-pereha—spun into two
cables, containing three wires of equal length (83 wiles,) covered with iron wires
and coiled in a large tank in full contact with moist carth. but net submerged. The
two cables were subsequently jointed together, meking a leugth of 166 miles of
cable, containing three wires. In addition to this, in some of the latest experi-
monts, he had also the advantage of another length of cable, giving, with the 2bove,
an aggregate of 1,020 miles. The instruments, one of which wus exhibited,
stemed to be of great delicacy, capable of the utmost nicety of adjustment, and
particularly free from sources of error. The records were all made automatically,
by clectro-chemical decomposition, on chemically prepared paper. The observa-
tions of different distances recorded themselves upon the same slip of paper,—
thus, 0.8 and 249 miles were imprinted upon one paper, 0.88, 498 miles upon
another slip, and 0.249, 498 upon another, and 0.685, 1,020 uponanother. Thus, by
the juxtaposition of the several simultaneous records on each slip, as well as by the
comparison of one slip with another, the author has been enabled to show most
convincingly that the law of the squares is not the law which governs the transmis-
sion of siguals in submarine circuits. Mr. Whitehouse showed next, by reference
to published experiments of Faraday’s and Wheatstone’s (Philosophical Maga-
gine, July, 1855,) that the cffect of the iron covering with which the cable was
surrounded was, electrically speaking, identical with that which would have
resulted from submerging the wire, and that the results of the experiments could
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not on that point bo doomod o iorwise thau reliable. The author next nddresssd
himself to tho objootions raised aguiust conclusions drawn from oxperiments in
“ Multiple” cables. Faraday had experimonted, ho onid, upon wires luid in close
Juxtaposition, and with rolinble rosults; but an appenl was nmade to direct exporle
mout, and the amount of induction from wire to wire was weighed, and proved to
be as ono to ten thousand, and it was found impossible to vary the amount of
retardation by any vatiation In the arrangoment of the wires. Teatimony, also, on
this point wus not wanting. The Director of the Bluck Sea Tolograph, Lieut. Gol.
Biddulph, was in England, and present at many of the experiments.  He confirmed
our author's view, adding, “that there was quite ns much induetion and embure
rassment of instruinents in thig enble a8 he had et with in the Blanck Sea line.”
The author cousiders it, theraforo, proved * that experiments upon such o cable,
fairly and cautiously conducted, muy be regarded as renl practical tests, and the
results obtained as a fair samplo of what will ultimately bo found to hold good
practically in lines laid out én extenso. At the head of each aolumnin the annoxed”
table is stated tho number of observations upon which the result given was comput-
ed,—every observation being rejectod on which there could fall » suspicion of
carolosaness, inaocuracy, or uncertainty as to the precise conditions; and, on the
other hand, every one which was retained being carefully mensured to the
hundredth part of a second.  This tuble is subject to correction, for variation in the
atate of tho battery employed, just as the barowmetrical abservations are subject to
correction for temperature.  Of this variation as a source of error T am quite aware,
but I am not yet in possession of facts enough to supply me with the exnct amouny
of correction required. T prefer, thercfore, to let the results etami without
correction. '

AMOUNT OF RETARDATION OBSERVED AT VARIOUS DISTANCES, VOLTALC OURRENT
TIME STATED IN PAR1IS OF A BECOND.

Mean of Mean of Mean of Mean of Mean of
550 110 1840 1960 120 simultaneous
obsrvns. obsrvns. ohsrvns, obarvns, ob-ervations,

498 wiles. | 635 miles, | 1020 miles.
79 14 142,

88 miles 166 miles
08 ‘14

249 miles.
‘36

— Now it needs no long examination of this table to find that we have the re-
tardation following an increasing ratio,—that increase being very little beyond the
giwple arithmetical ratio. I am quite prepared to admit the possibility of an
amount of error having crept into these figures, in spite of my precautions; indeed,
I have on that account been anxious to multiply observations in order to obtain most
trustworthy results, But Icannot admit the possibility of error baving accumulated
to such an extent as to entirely overlay and conceal the operation of the Jaw of the
squares, if in reality that law had any bearingon the results. Taking 83 miles as our
unit of distance, we have a series of 1,2, 8, 6,and 12. Taking 188 miles as our unit,
we have then a series of 1, 8, and 6, Taking 249 miles, we have still a seriesof 1,2,
and ¢, in very long distances. Yet even under these circumstances, and with
these facilities, I cannot find a trace of the operation of that law.” The author
then examined the evidence of the law of the squnares, as shown by the value of &
current taken in submaring or subterranean wires at different distances from the
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generator thereof, which he showed were strongly corroborative of the previous
resulte,  He next examined the question of the sizo of tho conducting wiros and -
he had the opportunity of testing the dpplication of tho lnw, as onunciated by
Prof. Thomson luat year. The results, fin from confivming the law, are strikingly
opposed to it The fact of trebling tho size of the conductor angmonted the
amount of retardation o nearly double thav observed in the single wire. The
author, howaver, looked for the coperimentum erucis in the linmit to the rapidity
and digtinctnoss of utterance attninable in sho relative disiancea of 500 and 1,020
miles, 850 and 270 were the actual number of distinet signaly recorded in equal
times through these two lengtus respectively, These tigurea have no rolation to
the squares of the distance.  *Now, it tho law of the sguares be hold to be good
in its application to sabmaine circnity, aud it the deductions us to the necessary
gize of the wire, based upon that law, can bo proved to be valid also, wo are driven
to the inevitable gunclusion that submarine cables of certain length to bo success-
ful wust be constructed in accordance with these principles.  And what does this
juvolve? In the case of tho Transatiautic line, whose estimuted length will*bo no
tess than 2,600 wmiley, it would necessitate the uso, for a single conductor only, of
a cable 50 large and pouderous, ns that probably no ship except Mr. Scott Russcll’s
levinthan could sarey it,—so unwicldy in the mavufacture, that its perfect insula.
tion would be a matter almost of praotienl impossibility,—and so expensive, from
the amount of materints employed, and the very laborious and eritien! nature of
the processes requived in making and laying it out, that the thing would be
abandoned as being practically and commercially impossible.  If, on the other
hand, tho law of the squares be proved to be inapplicable to the transmission of
signals by submarine wires, whether with reference to the amo ut of retardation
observable in them, the rapidity of utterance to be attnined, or the size of con-
ductor required for the purpose, then wo may shortly expeet to see n eable not
much exceeding one ton per mile, containing three, four or five conductors,
stretehed from shore to shore, and uniting us to our Transatlantic brethren, at an
expense of less than one-fourth that of the large one above mentioned, able to
earry four or five times the number of messnges, and therefore yiclding about
gwenty times a3 much return in proportion to the outlay. And what, I may be
asked, i3 the general conclusion to be drawn as the result of this investigation of
the law of the squares applied to submarine circuits?  In all honesty, I am bound
to answer, that I believe nature knows no such application of that law; and T can
only regard it as a fiction of the schools, a forced and violent adaptation of a
principle in Physics, good and true under other circumstances, but misapplied here.”
In reply to this, Prof. W. Thomson writes to the Atheneum, that he belicves
Mr. Whitehouse’s results are reconcileable with his theory, because he is confident
that the theory is true, though he isnot coufident that he sees the true way of
reconcilement; and, in the mean time, he believes that a more “matter of fact”
proof must be afforded of the possibility of attaining sufficient capacity of com.
munication through a cable 1,000 miles long, than Mr. Whitehouse’s experiments
supply. Mr. Whitehouse, in answer, says, that this “matter of fact” proof has
been given—in short—** we have recently telegraphed at a commercially satisfactory
speed through an unbroken subterranean circuit of 2,000 miles.” Prof. Thomson,
(Atheneum, Nov. 1,) now enters into an elaborate discussion, in which he appears
to concede the question so far as the practical working of the telegraph is con.
cerned with the ‘“law of squares:” he shews that in results caloulated from the
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theory, the daviations, from the law of squares, occur to a8 groat an extent as in
Mr. Whitehouso's actunl oxperiments ; these devintions, depending on the precise
naturo “of the eloctrical oporations performed nt one end of the wire, and of the
test of olectricnl effect afforded by tho receiving instrument at tho other hand,”
ON TEK MANUFAOTURE OF IRON AND BTKEL WITHOUT FUEL, DY MR, W, BRSSAMER,
Mr. Bessamer assertod that crude ivon contains about 10 per cont. of enrbon ;
that onrbon canmot oxist at white heat in the presence of oxygen, without uniting
therewith and producing combustion, that such combustion would proceced with a
rapidity dopondent on the amount of surfuce of earbon exposed; Instly, that tho
temperature which tho motal would acquire would be ulso dependent on the rapid-
ity with which the oxygon and carbon were made to combine, and consequently
that it was only necessary to bring the oxygen and enrbon together in such n man-
ner that a vast surfuco should be exposcd to their mutunl action in order to produce
a tomperature hitherto unattainable in our lurgest furnnces. With a view of test
ing practically this theory, he had constructed a cylindrical vessel of three feet in
oight, somewhat like an ordinary cupoln furnuce, the interior of which was lined
with flre-bricks; and about two inches from the bottom of it inserted five tuyere
pipes, the nozzles of which were framed of well burnt fire-cluy, the orifice of ench
tuyore pipe being about three-eighths of an inch in dinmeter. These were so put
Into the brick lining (from the outer side) as to admit of their removal and renewal
in a few minutes when they were worn out. At one side of the vessel, about half
way up from the bottom, thero was & hole made for running in the grude metal,
and on the opposite side there was a tap-hole stopped with loam, by means of which
the iron was run out at the end of the process. The vessel should be placed so
near to the discharge-holo of the blast furnnce ns to allow the iron to flow alonga
gutter into it. A small blast cylinder would be required, capable of compressing
air to about 8 1b. or 101b to the square inch., A communication having been made
between it and tho tuyeres before numed, the converting vessel would be in a con-
dition to commence work. Tt would, however, on the occasion of its being first
used after re-lining with fire-bricks, be neoessary to make a fire in the interior with
o few bnskets of coke, 80 as to dry the brickwork and heat up the vessel for the
first operation, after which the fire would have to be all carefully raked out at the
tapping-hole, which would again be made good with loam. The vessel would then
be in readiness to commence work, and might be so continued without any nse of
fuel, until the brick lining in the course of time became worn away and a new lining
was required. The tuycres aro situated nmearly close to the bottom of the vessel s
the fluid metal will therefore rise some eighteen inches or two fect above them
It is neceseary, in order to prevent the metal from entering the tuyere-holes, to turn
on the blast before allowing the fluid crude ivon to run into the vessel from the blasg
furrace.  This having been done, and the fluid iron runin, a rapid boiling up of the
metal will be heard going en within the vessel, the metl heing toesed violently
about, and dashed from side to side, shaking the vessel by the force with which it
moves from the throat of the converting vessel.  Flame will then immodiately issue,
accompanied by a few bright sparks. This state of things wili continue for about
15 or 20 minutes, during which time the oxygen in the stmospheric oir combines
with the carbon eonteined in the ivon, producing carbonic acid gas, and at the same
time cvolving a powerful heat. Now, as this heat ig generated in the interior of,
and is diffused in innumerable fiery bubbles through the whole fiuid mass, the metal
absorbs the greater part of it, and its temperature becomes immensely inereased 3
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and by the expiration of the 15 or 20 minutes before named, that 1art of the car- -
bon which appears mechanically mixed and diffused through the orude iron has
been entirely consumed. The temperature, however, is so high that the chemi-
cally-combined carbon now begins to separate from the metal, as is at once indi-
cated by an immense increase in the volume of flame rushing out of the throat of
the vessel. The metal in the vessel now rises several inches above its natural level,
and a light frothy slag makes its appearance, and is thrown out in large foam-like
masses. This violent eruption of cinder generally lasts five or six minutes, when
all further appearance of it ceases—a steady and powerful flame replacing the
shower of sparks and cinder which always accompanies the boil. The rapid union
of carbon and oxygen which thus takes place adds still further to the temperature
of the metal, while the diminished quantity of carbon preseat allows a portion of
the oxygen to combine with the iron, which undergoes combustion, and is convert-
ed into an oxide. At the excessive temperature that the metal has now acquir-
ed, the oxide, as soon as formed, undergoes fusion, and forms a powerful solvent
of those earthy bases that are associated with the iron. The violent ebullition
which is going on mixes most intimately with scorize and metal, every part of
which is thus brought into contact with the fluid, which will thus wash and cleanse
the metal most thoroughly from the siliea and other earthy bases which are com-
bined with the crude iron, while the sulpbur and other volatile matters which
cling so tenaciously to iron at ordinary temperatures are drawn off, the sulphur
combining with the oxygen, and forming sulphurous acid gas. The loss in weight
of crude iron during its conversion into an ingot of malleable iron, was found, on
a mean of fo.  vperinients, to be 124 per cent , to which will have to be added
the lcss of metal in the finishing rolls. This will make the entire loss probably
pot less than 18 per cent, instead of about 28 per cent., which is the loss on the
present system. A large portion of this metal is, however, recoverable, by treat-
ing with carbonaceous gases the rich oxides thrown out of the furnace during the
boil. These slags are found to contain innumerahle small grains of metallic iron,
which are mechanically held in suspension in the slags, and may be easily recov-
ered, by opening the tap hole of the converting vessel, and allowing the fluid mal-
leable iron to flow into the iron ingot moulds placed there to receive it. The
masses of iron thus formed will be perfectly free from any admixture of cinder,
oxide, or other extraneous matters, and will be far more pure and in a sounder
state of manufacture than a pile formed of ordinary puddlie bars. And thusit will
be seen that by a single process, requiring no manipulation or particular skill, and
with only one workman, from three to five tons of crude iron passes into the con-
dition of several piles of malleable iron in from thirty to thirty-five minutes, with
the expenditure of about one-third part the blast now used in a fiery furnace with
an equal charge of iron, and with the consumption of no other fuel thau is con-
tained in the crude iron. To perscns conversant with the mavufacture of iron
(suid Mr. Bessamer), it will be at once apparent that the ingots of malleable metal
which I have deseribed will have wo hard or steely parts, such as are found in
puddled iron, requiring a great amount of rolling to blend them with the general
mass ; nor will such lngots require au excess of rolling to expel cinder from the
interior of the .nass, since none can exist in the ingot, which is pure and perfectly
homogcaeous throughout, and hence requires only as much rolling as is necessary
for the developement of fibre; it therefore follows that, instead of forming a mer-
chant bar or rail by the union of o number of separate picces welded together, it
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will be far more simple and less expeusive to make several bars or rails from a sin-
gle ingot. Doubtless this would have been done long ago, bad not the whole pro-
cess been limited by the size of the ball which the puddler conld make. I wish
to call the attention of the Meeting to some of the peculinvities which distinguish
cast stecl from all other forms of iron—pamely, the perfect homogeneous charac-
ter of the metal, the entive zbsence of sand-eracks or flaws, and its great cohesive
force aund elasticity, as compared with the blister steel from which it is made—
qualities which it devives solely from its fusion and formation into ingots, all of
which properties malleable iron acquires ina like manner by its fusion and form-
ation into ingots in the new process; nor must it be forgotten that no amount of
rolling will give to blister steel (although formed of rolied bars) the same homo-
geneous character that cast steel acgnires by a meve extension of the ingot to some
ten or twelve times its original length. One of the most important facts conneet-
ed with the new system of manufacturing malleable iron is, that all the iron so
produced will be of that quality known as charcozl irou ; not that any charcoal is
used in its manufacture, but because the whole of the processes following the
smelting of it are conducted entirely without contact with, or the use of any mineral
fuel ; the iron resulting therefrom will in consequence be perfectly free from those
injurious properties which that deseriptivn of fuel never fails to impart to iron
that is brought under its influence. At the same time this system of manufactur-
ing malleable iron offers extraordinary facility for making large shafts, eranks, and
other beavy masses. It will be obvious that any weight of metal that can be
founded iu ordinary cast iron by the meuns at present at our disposal may also be
founded in molten malleable iron, to be wrought into the forms and shapes re-
quired, provided that we increase the size and power of our machinery to the
esteut uecessary to deal with such large masses of metal. A few minutes’ reflec-
tion will show the great anomaly presented Ly the scale on which the conseeutive
processes of iron making are at present carvied on.  The little furnaces originally
used for smelting ore have been from time to time increased in size until they have
assumed colossal proportions, and are made to operate on two or three hundred
tons of materials at a time, giving out ten tons of fluid metal at a single run.

The manufacturer has thu- gone on increasing the size of his smelting furm«~cs and
adapting to their use the blast apparatus of tbc requisite proportions, and has by
this means lesseued the cost of production in every way. His large furnaces require
8 great deal less lubor to produce a given weight of iron than would have been
required to produce it with a dvzen furnaces; and in like mavner he diminishes
his cost of fuel, blast and repairs, while he insures & uniformity in the result that
never could bave been arrived at by the use of & multiplicity of small furnaces.
While the manufacturer has shown himseif fully alive to these advantages, be has
atill been under the necessity of leaving the suceceding operations to be carried
out on a sezle wholly at variance with the priuciples be has found so advantageous
in the smelting departmient. It is true that hitherto no better methud was known
thap the puddling proccss, in which from 4u01h. to 500 1b weight of iron is all
that can be operated upon at a time; and even this small quantity is divided into
homeopathic doses of some 70 1b. or 80 1b., each of which is moulded and fashioned
by buman labor, and carefuily watched and tended in the furnace, and removed
therefrom one at a time, to be carefully manipulated and squeezed into form,
When we consider the vast extent of the manufacture, and the gigautic scale on
which the early stages of the process is coaducted, it is astonishing that no effort
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should have been mada to raise the after-processes somewhat nearer to a level com?
mensurate with the preceding ones, and thusrescue the trade from the trammels
which have so long surrounded it.  Before concluding these remarks, I beg to call
your attention to an important fact connected with the new process, which affords
peculiar facilities for the manu®™  ve of east steel. At that stage of the process,
immediately following the buil, the whole of the erude iron has passed into the con-
dition of cast steel of ordinary quality. By the continuation of the proeess the steel
80 produced gracually loses its small remaining portion of earbon, and passes sue-
cessively from hard to soft steel, and from soft steel to steelyiron,nud eventually to
very soft iron; hence, at a certain period of the process any quality of metal
may be obtained. There is one in particular, which, by way of distinction, I call
semi-steel, being in hardness about midway between ordivary cast steel and soft
malleable iron. This metal possesses the advantage of much greater tensile
strength than soft iron. It is also more elastic, and docs not readily take a per-
manent set, while it is much harder and is not worn or indented sv easily as soft
iron, At the same time it is not so brittle or hard to work as ordinary cast steel.
These qualities render it eminently well adapted to purposes where lightness and
strength arve specially required, or, where there is much wear, as in the case of
railway cars, which from their softness of texture soon become destroyed. The cost
of semi-steel will be a fraction less than iron, beeause the loss of metal that takes
place by oxidation in the converting vessel is about two and a half percent. less than
it is with iron; but as it is a little more difficult to voll, its cost per ton may be
fairly considered to be the same as iron. But as its tensible strength is some
thirty or forty per cent. greater than bar iron, it follows that for most purposes a
much Jess weight of metal may be used; so that taken in that way the semi-stecl
will form a much cheaper metal than any we are at present acquainted with. The
facts which I have brought before the Meeting are not mere laboratory experi-
meuts, but the result of working on a seale nearly twiee as great as is pursued in
our largestironworks—the experimental apparatus doing 7ewt. in thirty minutes
while the ordirary puddling furnace makes only 41 ¢wt. in two hours, which is
made into six separate Lalls, while the ingots or blooms ave smooth, even prisms,
ten inches square by thirty inches in length, weighing ubout‘equal to ten ordinary
puddle balls.

RESEARCRES IN THE CRIMEAN BOSPHURUS, AND ON THE RITE OF THE ANCIENT
GREER CITY OF PANTICAP(EUM (KERTCH), BY DR, D. MACPHERSON.

The present town of Kerteh is built close to the site where 500 years B. ¢. the
Milesians founded a colony. About fifty years before Christ, this colony became
subject to Rome, or rather a Satrap of the Roman Empire, from the circumstance
of the Bosphorian kings, who were also rulers of Pontus, having beeu subdued by
this people in Asin.  In the year 875 of onr era, the colony wasutterly annihilated
by the Huns.  Barbarous hordes<uccceded one upon another theraafter until a. n.
1280. when the Genoese became possesgore of the soil, and held it until expelled by
the Turks in 1473; they being in their turn expelled in 1971 by the Ruesiaus, The
characteristic features arour.d Kertch are the immense tumuli, or artificia! mounds
that abound in this locality, more especially within the second vallum. These
sepulchres of the ancient world are found in many places. We have them in the
form of barrows in England, and cairns in Scotland. Calculated as they are for
almost endless duration, they present the simplest and sublimest monument that
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could have been ruised over the dead. Tho size'and grandenr of the tumuli found
in this locality excite astonishing ideasof the wealth and power of the people by
whom they were erected, for the lubour must have been prodigious and the expen-
diture enormons.  The highest specimens of Hellenic art have been discovered in
these tumuli—such as sculpture, metal, alabaster and Etruscan vases, glass vessels,
remarkable for their lightness, carved ivory, coins, peculiarly pleasing on account of
their sharpness and finish, and trinkets, executed with a skill that would vie with
that of our best workmen. All originals were forwarded to the Hermitage, at St.
Petersburgh, duplicates being preserved iu the Museum a Kertch, and these might
have been with ease secured to England on the investment of the place by the
Allies; but with the exception of some bas-reliefs, which, in connexzion with other
two officers, I transmitted to the British Museum, the whole of these rare treasures
were barbarously made away with, The local tradition is, that these tumuli were
raised over the remains, and to perpetuate the memory, of the kings or rulers who
held sway over the colonists, and that the carth was heaped upon them annually on
the anniversary of the decease of the prince, and for a period of years correspond-
ing to the rank or respect in which its tenant was beld, or had reigned; and to
this day successive layers of carth, which were laid on in each succeeding year, can
be traced in their coating of sea-shell or charcon! having been first put down. I
have counted as many us 30 layers ina scurp made in one of those mounds, sbout
two-thirds from its base. They are to be seen of all sizes, varying from 10 to 300
feetin circumference, and in height trom 5 to 150 feet, and are usually composed of
surface soil and rubble masonry. Herodotus’ reference to these sepulchres is the
earliest account which history has recorded of this mode of burial; and I would
particularly draw your attention to his description of the mode adopted by the
Scythians to perpetuate the memory of their deceased princes, for you will hereafter
see that one of my excavations corresponded exactly with the description given by
him. “Th»~tombsof the Scythian kings,” he states, “are seen in theland Gberri,
at the extreme point to which the Borysthenes is navigable. Here, in the event
of aking’s decease, after embalming the body, they convey it to some neighbouring
Scythian nation. The people receive the royal corpse, and convey itto another
province of his dominiong, and when they bave paraded it through all the provine-
es, they dig a deep square fosse, and place the body in the graveon a bed of grass.
In the vacant space around the body in the fosse they now lay one of the king’s
concubines, whom they strangle for the purpose, his cup-bearer, his cook, his groom,
his page, his messenger, fifty of his slaves. some horses, and samples of all bis
things. Haviug so done, all fall to work, throwing up animmense mound, striving
sod vying with each other who shall do themost. The Greeks, who alwaysrespect-
ed the religion of the countries they had subjugated, and who, in process of time,
imbibed, to a certain extent, their customs and observances, appear to have adopt-
ed this Scythian mode of burial. Instead, however, of placing their. magistrates
or rulers in a *deep square fosse” dug in the earth, they built tombs, and over
these raised the conical hill. But I examined several without meeting v.ith any
succe.s. All, or neearly nl}, of these tumuli have been already explored. Not far
from Mons Mithridates I came upon a portion of an aqueduct which probebly
conveyed water to the Acropolis. It was formed of coneave tiles; one of these, with
a Greek name thereon, I have brought with me.  On one occasion I arrived at the
Pplace where five stone tombs were found adjoining, neither of which contained any
relic, but in a spot contiguous a large ornamented earthenware jug and five glass



122 BRITISH ASSOCIATION FOR THE

oups, one within the other, wero discovered. It was not unusual thus to dnd the’
remaing in one spot and the ornamoents in another.  On removing the earth off the
aldes of n rock, the apax of which was only peroeptible on the summit, I struck upon
& recess, three sidon of a squave chiisclled out of arock 16 feet in length aind 8 in
depth.  Following this, I reached a otono seat; hewn out on ench sige of this
seat small recosses had been made, apparently for the purpuse of receiving lamps.
After doscending 12 feet I came to human remaivs, sud for five days the workmen
turned nothing out of thiy pit but human bones. How fur these would havo dosconded
I know not, for I cenned my oxplorations hero, fecling satisfiod, from the appuesrance
oftho bones, that they must hnve been placed there at tho sauie perlod—the result,
most probably, of some great engagement, for many of the skulls and long boues pre-
sented fractures and injuries.  The marks on the rock would indicate that sacrificial
meetings, poseibly commerorative of the event, were held here. Roplacing these re-
.maing, I precoded to n point indicated a8 the tombs of the diminutive or pigmy race,
but discovered nothing that would indioate a peculiar class of people. Benesth an
extensive sloping artificial tumulus, running at right angles with the the ridge ex-
tending northwards from Mous Mithridates, I camo upon a mass of rubble musoury,
beyond which was n door leading to an arched chamber, built under the side of the
mound. Thisled mo to a larger chamber, which wasalso arched. The wallsof the
larger chamber were marked off in aquarcs, with hore and thore flowers, birds, and
grotesquo tigures.  Qver the entrance into this chamber were painted two figures
of griffing rampant, two horsemen, a porson in authority and his attendant—the
Intter carrying in his hand a long spear—being rudely sketched on one of the
faner walls, There were no remaina of any sort in this towb or temple. A recess
in the walla on two sides resembled doore blocked up.  On removing the masonry
0 the right the skeleton of a tiorse was found. To the left a human skeleton Iay
across the door.  Tunnelling on cach side, the work was carried on benenth the
descents of former explorations from above. On the right-hand side the tunuel ex-
tended ten yards, but nothing of interest was met with,  On the left, descending as
the tunnel was formed, arriving occasionally at objects possessing much iuterest, I
eame upon a layer of natural slate rock, the sides and roof of the tunnel being
composed of artificinl soil, chavconl, animal remains, and, as usual, heaps of broken
pottery. Thirty teet from theentrance, the rock suddenly disappeared to the front
and lef, the wark of the chisel being perceptible on the divided portion. Tuanel-
ling in the rock, we again reached 12 feet from the apot where it had disappeared,
loosesand occupying the intervening space, into which the exploring rod, six feot
long, dropped withoutany effort. 1 worked down futo this shaft 12 feet. But the
left side of the shaft, which was composed of the same looge sand as far as the steel
rod could reach, was continually falling in. Moreover, the labour carried on by
candlelight of raisiug the carth in baskets, and conveying it in wheelbarrows to
the outside through the building was becoming very arduous, and I was compelled to
abandon the work. At this peried no relics or remains of any sort were discover-
ed, and the steel rod sunk into the loose sand as if it had been so much flour. I felt
satisfied that this shaft led to rich treasures below, but regard for the safety of
my workmen prevented my proceeding deeper. The tunncl was carried on a few
feet further, and the earth allowed to drop into the shaft. I now sought out other
ground, and selected a place removed about 100 yards from that 1 had just left.
Descending some ten feet, I struck upon & tomb cut out of the solid rock. Not far
from this my attention was attracted to s excavation in the rock, somewhat similar
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10, but on a much smallor xcale, than that large descent which I had just abandoned.
Olearing tho surfane, I found that the rock was hown out 8 feet in width and 12
In length, the intervening space heing flled with sand, shmilar in all respects to the
otherinto which the stool rod sunk with enso. Fiftoen feet of this sand being re-
moved, I came upon the skoleton of a horse. A few feot further on, an upright
flag, four foot high, and the brendth of the shaft, wad placod over the entranco of
a tomb cut out of tho cnlcareous clay. Tho opening faced the east by an urched
door, 24 inches wide und 82 high. The tomb was of a semi-cireular form, arched,
10feet by 12in diamoter, and 8 feot high in the centre. Above the doorway a
lintel-stone was placed, on which the slab which closed it rested. The cavity was
out out of the natural caloarcous clny, which was firm and consistent, the form and
shape of tho Instrument by which it had been romoved being vory distinct. The
candle burnt brightly on entering. The floor was covered with beautiful pebbles
atvd shells, such e are now found on the shores of the Seaof Azov. A niche was
cut out of the walls on three sides, in which lay the dust of what ence was human.
It was a sight repleto with intercst to survoy this chamber—to examine each article
a8 it had been originally placed moro than 2,000 years ago—to contemplate its use,
and to bohold the offect of 20 centuries upon us proud mortals.  There lny the dust
of the humau frame, possessing still tho form of man. The bones had also crum-
bled into dust; the spaco once occupicd by the head did not exceed the size of the
palin of the hand, but in the undlsturbed dust, tho position of the fenturcs could
atill be traced. The mode in which the garments enveloped the body, and the
knots and fastenings hy which these were bound, being nlso distinct. On each piche
a body had been placed, aud the coffins, crumbled into powder, had fallen in. At
the head wore glnsa hottles—ono of these contained a little wine. A cup and &
Iacrymatory of the snme material and u lanp were pliced in a small niche above.
A coin and a few enamelied beads were in the loft hand, and in the right o sumber
of walnuts—the wine and nuts being doubtless placed there to oheer and support
tho soul in its pussage to Paradise. Somo fibule and common ornaments, valuable
only on account of their antiguity, were also found.  Continuing my researches in
the same locality, I came upon other similar shufis, ot the end of which were the
bones of a horse, aud then the large flagstone closed the mouth of tombs similar to
the last. I now resolved to made another attempt to explore the great shaft: the
only mede of effecting this being to remove entirely that portion of the hill above
it, I brought all my labourers to the spot, although the few days that remained
of our sojourn in Kertch would hardly enable me, 1 feared, to complete the work.
Placing my men in two gangs, ench were made to work half an-hour without ceasing.
On the third day we struck on two Inrge amphors, containing each the skeleton of
a child between four and six years of age. Underneath these were the tombs of
two adults, and then-cnme the skeleton of a horse. There was now every indication
that a great feast or sacrifice had been held, for a few fect further on we came
upon immense heaps of broken amphorm, fragments of wine jars, the inside of which
were still encrusted with wine lees, broken drinking cups, flat tiles which may have
served the purpose of plates, beef and mutton hones, fragments of cooking potsstili
black from the smoke, and quantities of charcoal. Descending still further, we came
upon what appeared to have been a workshop—portions of crucibles iv which copper
bad been smelted, corroded iron, lumps of vitraous glass, broken glass vessels, moulds,
and other things being found. Five feet deeper we exposed the excavation in the
rock, and a shaft exactly eimilar to, but on ruch larger scale than the descent into
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the arched tombs. As the hill was removed, platforms were scarped on the sides,
on which the earth was thrown up, & man being placed on each platform; and as I
descended into the shaft, similar platforms of wood were slung from above. Onthe
twelfth day we reacheda depth of 16 feet in the shaft, the portion of the hill removed
being 38 feet in length, 20 in depth, and 12 in breadth. The mouth of the shaft
hewn out of the rock, 8 feet in thickness, was 18 feet Joug by 12 broad. It then
took on a bell shape, the diameter of which was 22 feet, cut out iz dark consistent
clay, a depth of nearly 7 feet. Beyond this the size of the shaft became a square
seven feet, cut out of successivelayers of sandstone and calcareousclay. When we
had attained a depth of 30 feet in the shaft, the Jabour of raising the earth became
very great; but by means of a block and shears, which Capt. Commierell, of Her
Majesty’s ship Snake, very kindly fixed over the descent, the work was much facili-
tated, the carth being slung up in baskets, and the men ascending and descending
in the same manner. A few feet beyond the bones of the horse, and exactly in the
centre of the shaft, the skeleton of an adult female appeared enveloped in sea-weed,
Under the neck was a lacrymatory, and on the middle finger of the right hand a
key-ring. Three feet further we met alayer of human skeletous, laid head to feet,
the bones being here in excellent preservation,—as, indeed, we found them to be in
all places where the calcareous clay came into immediate contact with them.
There were 10 adult male skeletons on this spot, and separated by a foot of clay
between each. Five similar layers were found, being 50 in all. I may state that
toads in large numbers were foundalive in this part of the pit, We had now reached
a depth of 42 feet in the shaft, the boues of another horse were turned out, and
then we came on loose sand to a depth of 5 feet. Six more skeletons were here
again exposed. The sides of the shaft were regular and smooth, the mark of the
chisel on the rock being as fresh as when first formed. Bix feet more of the loose
gand being now taken away, hard bottom could be felt by the steel rod, and there
lay two skeletons, male and female, enveloped in sea-weed ; end in a large amphora
at the corner, which was unfortunately found crushed, were the benes of a child.
Some beautiful specimens of pottery, aun electrine urn, much broken, lacrymatories,
beads and a few coins, were all that I got to repay my labours on this spot. I ex.
amined well on every side, aud in the rock below, for atrap-door or concealed pas-
sage, and an abrupt perpendiculardivision in the patural strata or layers of caleareous
clay sppeared to indicate the exietence of such, but I fourd none. Everything doring
the descent bad promised so very favorably, that I fully expected to bave found a
large cha.uber leading on from the termination of the shaft; but if such dees exist,
the discovery of the passage to it utterly baffied all my researches. When the ooins
I discovered are cleaned, I shali probably be able o fix a date to this wonderful place.
The deep fosse, the mode in which the skeletons were found at the botiom, the
5 discovered immediately above these, 50 about the centre, and the bones of the
borses, are exactly in barmony with the description of Herodotus of the mode in
which the Seythian kings were buried. The substance which I have oalled sea-weed,
from its bearing stronger resemblance to that production than anything else I can
compare with it. may possibly be the * grass” described by Herodotus as used to
anvelope the body. If such be the case, the description is in all respects exact.

There was now no time to enter upon fresh expiorations.
THE ARCTIO CURRENT AROUND GRERNLAND, BY CAPT. IRLINGER, R. D, K.

Many hydrographers assert that a current from the ocean around Spitzbergen
continues its course along the east coast of Greenland, and thence in a nearly
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straight line towards the banks of Newfoundland. In this opinion I do .iot agree.
Considerable guantities of ice are annually brought with the current from the ocean
around Spitzbergen to the south and south-west along the east coast of ireenland,
around Cape Farewell, and into Davis Strait. These enormous masses of ice are fre-
quently drifted so close to the southern pari of the coast of Greenland that navigation
through it isimpossible. To demonstrate the existence ofthisice-dr:it, I may mention
the following extract from the log-book of the schooner Activ, Capt. J. Andersen.
This vessel belongs to the colony of Julianehaab, andis used as a transport in this dis-
trict :—Tth of April, 1851, the Activ left Julianehaab, bound to the different establish-
ments on the cosst between Julianehaab and Cape Farewell. The same day the cap.
tain waa forced by the ice to take refuge in a harbour. Frequent snow-storms and
froat. On accouns of icebergs and great massses of floe ice inclosing the coast, it
was impossible to proceed on the voyage before the 28rd, when the ice was found
to bo wore open; bus after a few hours’ sailing the ice again obliged the captain to
put into a harbour. Closed in by the ice until the 27th. The ice was now open,
and the voyage proceeded until the lst of May, when the ice compelied him to go
into a harbour. In this mounth violent storms, snow and frost. From the most
elevated points ashore very often no extens of sea visible; now and then the ice
open, but not sufficiently so for proceeding on the vuyage. Atlast, on the 6tk of
June, in the morning, the voyage was continued; but the same evening the ice in-
closed the coast, and the schooner was brought into * Blisshullet,” a portin the
neighbeured of Cape Farewell, The following day the voyage was pursued through
the openings between the ice ; and on the 18th of June the schooner arrived agnin
at Julianehaab, Whilst the masses of ice, a3 above mentioned, inclosed the coast
between Juliannehaab and Cape Farewell, the brig Lucinde crossed the meridian
of Cape Farewell on the 26th of April, in Jat. §8° 3' N. (101 nautical miles from
shore), and no ice wasseen from the brig before the 2nd of May, in Jat. 58¢ 26' N.,
and 50° 9' W. of Greenwich. Further, Capt. Knudten. commanding the Neptune,
bound from Copenhagen to Julianchaab, was obliged, on account of falling in with
much ice, to put into the harbour of Frederikshaab on the 8th of May, 1852, and
was not able to continue his voyage to Julianehaab before the middle of “June, be-
cause a continuous drift-ice (icebergs as well as very extensive fields) was rapidly
carried along the coast to_the northward. Capt. Knudten mentions, that during the
whole time he was closed in at Frederikshaab he did not a single day discover any
clear water even from the elevated points ashore, from which he could sce about
28 nautical miles seaward. Whilst the Neptune was inclosed by the ice at Fred-
erikshaab, the brig Balder, on the home passage from Greenland to Copenbzgen,
crossed the meridian of Cape Farewell on the 9th of June in lat. 580 9% N. (100
miles from sbore) in clear water. and no ice insight. From the above it is evident
that the current from the ocean around Spitzbergen, running along the east
coast of Greenland past Cape Farewell, continues its course along the western
coast of Greenland to the north, and transports in this manner the masses of ice
from the ocean around Spitzbergen into Davis Strait. If the current existed, which
the before-named writers state to run in a direct line from East Greenland to the
banks of Newfoundland, then the ice would likewise be carried with that current
from East Greenland; if it were a submarine current, the deeply-immersed icebergs
would be transported by it ; if it were ouly a surface-current, the immense extent of
field-ice would indicate its course, and vessels would consequently cross these ice.
drifts at whatever distance they passed to the southward of Cape Farewell. Bug
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thua §8 nol the case ; experience has taught that vessels coming from the eastward,
steering their course about 2° (120 nautical miles) to the southward of Cape Faro-
well, seldom or never fall in with ice before they have rounded Cape Farewell and
got into Davis Strait, which is a certain proof that there docs not czist even a
branch of the Arctic current which runs direcily from East (Freenland towards the
‘banks of Newfoundland.

EXPLORATIONS THROUG® THE VALLEY OF THE ATRATO TO THE PACIFIO IN BEARCH
OF 4 ROUTE FOR A SHIP OANAL RKY MR. F. M. KELLEY, OF NEW YORK.

Several surveying expeditions have - cn sent by Mr. Kelley into this region, and
much valuable information has resuit... But the chief result is a conviction of
the feasibility of a ship-canal through ihe isthmus. The most recent of Mr. Kelley’s
explorers, Mr. Kennish, proposes to enter the Atrato by the Cano Coquito. The
greatest depth on the baris about 4 ft. at low water; the soundings gradually
deepen and become 80 ft. within 2 miles, when the depth increases to 47 ft., and
is nowhere less up to the Trurudo. The width vari s from a quarter of % mile to
2 miles, and the removalof the bar would allow of the trapsit of the largest
steamers. The confluence of the Truando is about 68 miles from the Gulf, and
that river forms the channel of the proposed line for 36 miles. The line then fol-
lows the valley of the Nerqua through rock-cutting, and passes the summit by a
tunnel of 8} miles. It reaches the Pacific through the valley of a small stream,
and debouches at Kelley’s Inlet. In the valley of the Atrato, 300 miles long and
%5 broad, and lying between the Antiochian mountains on the east and the Oor-
dillera of the Andes on the west, rain falis almost daily ; which acecunts for the
immense supply of water in that region. Ob the Pacific side of the Cordillera
there is scarcely any rain for eight montks of the year. The greater portion of
the rain falling in the Atrato valley is caught above the confluence of the Truando.
Fifteen large tributaries and numerous swealler streams fall into the Atrato and
contribute to the immense Ingoons, svhich form natural reservoirs and a super-
abundant store of water throughout the year. There are various cogent reasons
for selecting the confluence of the Truando as the best point from whence the pas-
sage from the Aftrato to the Pacific may be effected. In the first place there is no
point of junetion with the Atrato by western tributaries so near the level of high
water on the Pacific as that of the Truaude. It happens to be 9 ft. above the
Pacific at high water, and it is therefore of sufficient elevation to prevent the Pa-
cific at high water from flowing through the proposed cut into the Atrato ; while
it is not so high as to cause the current from the Atrato to the Pacificatlow water
to pass through the cut too rapidly. In fact, the elevation of the Truando con-
fiuence just preserves a preponderating balance on the side of the Atrato. The
Atrato, at the junction of the Salaqui, is only 1 ft. above the level of the Pacifie
at high water ; but the dividing ridge is 1,068 ft. high and 80 miles wide, according
to asurvey of that route by Mr. Kennish and Mr. Nelson. Should any of the rivera
at the mouth of the Atrato be selected, without reference to the height and width
of the dividing ridge, it may be observed that the maximum tidal wave in the Pa-
clfic being 25 ft. and that on the Atlantic only 2 ft., the Pacific at high tide would
flow into the Atlantic with a current equal to & head of 113 £t. ; and at low water
in the Pacific the Atlantic would flow into it with a similar current. In the inlet
of the Gulf of Micuel, recently called Darien Harbour, the action of the tide is so
strong, that H. B. M. steamship Virago, commanded by Capt. Prevost, dragged
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both anchors ahead, and was only brought up by paying out nearly all her eable.
The heights of the tides and levels cf the two oceans have been well established
by the recent observations of Col. Tott2n in Navy Bay on the Atlantic and ina deep
bend of the Bay of Panama on the Pacific. Onthe Atlwntic a consecutive series
of thirty-two observations were taken in the months of August and September
during the season of calme. On the Pacific two sets of observations were made.
The first, during May and June, when fifty-four consecutive tides were observed
in a serson of calms : and the second in November and December, when fifty-two
consecutive tides were observed in a senson of light winds. The results do not
exactly correspond, aad zre given in the following table :—

Pacific. Atlantie,

May and |Nov. and | Aug. and
June. Dec. Sept.

Greatest rise of tide 1752 21.30 1-60
Least 794 970 063
Average 12:08 1410 1-18

Mean tide of Pacific above menn tide of Atlantie. . 0169 0140
High spring tide of Pacific above high sprivg tide

of Atlantie 9.40 1012
Low-spring tide of Pacific delow low spring tide of]

Atlap*ia 6:55 940
Mcax high uide of Pacific above mean high tide of]

Atiantic 826 6478
Mear low tide of Pacific below mean low tide of]

Atlantic 493 526
Average rise of spring tides 1408 17:30
Average rise of neap tides 960 12:40

These observations meke the m2an level of the Pacific from 0-14 to 075 ::igher
than the snean level of the Atlautic ; but this is probably owing ouly to local circum-
stances, and it may be assumed that there is no difference in the mean levels of the
two ocezns. The conclusiona arrived a: by the successive independent surveys
carried oui at the expente of Mr. Kelley may be summed up as follows :—First,
That the oseans can be united through the Atrato and Truando by a canal with-
out a lock or any other impediment. Sesoud, That while vhe distance hetween the
oceans by this route is only 181 miles, half that distance is provided by nature with
1 passage for the largest ships. Third, The remaining distance requires the re-
moval of bars, excavations, and cuttings, presentit.g no unusual difficulties. Fourth,
Harbours, requiring but listle improveiment to render them escellent, exist at tho
termini.

OW ISOTHERMAL LINES, BY PROFESSOR HENNESSY.

The author discusses the distribution of those lines in islands. Considering an
island having its shores bathed by a warm oceanie current, the isothermals, if the
direct solar radiation were abstracted, would be closed curves surrounding the
centre of the island and related to the coast-line, their shapes being variously
modified by ranges of mountaine, inequalities in the surface, and prevalent winds.
By now introducing the effect of solar radiation it foliows from the mathematica
theory of heat, that the entire quantity of heat received by a unit of surface of
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the island will depend on two principal terms: one, a function of the distance of
the point from the coast, and eapable of being expressed in some cases as a funo-
tion of the difference of latitude of that point and the nearest point on the const,
and, secondly, of a term depending on the latitude and on an elliptic function of
the second order, having for its modulus the line of the obliquity of the equator.
The effect of solar radiation will therefore be to transport the centres of all the
closed isothermals towards the pole of the hemisphere in which the island lies;
and some of these lines may thus ultimately terminate at the const with their
convex sides turned towards the equator, while others may still coutinue as closed
curves in the interior of the island. The observations collected by Dr. Lloyd in
his «Meteorology of Ireland™ confirm this theory.

Dr. Lloyd remarked that the influcuce of the Gulf Stream in elevating the tem-
perature of the const-stations in Ireland was one ot the first results that presented
itself in the discussion of the observations referred to, but the inland stations
were not numerous enough to form the basis of deduction as to the law of the
actunl distribution of tempervature. 1o had therefore formed the isothermals
from the coust observations, and had compared the inland temperature caleulated
from these with the observed. This comparison bad shown that the effect of the
Gulf Stream was even grester than had been aunticipated, the temperature over
the sen exceeding that over the ladd Ly nearly 4° Fah., being more than the utmost,
due to geographical position alone. Hence it was plain that the actual isother-
mals must be closed curves, but the case of Ireland, bathed as it was by the waters
of a heated sea, cannot be taken as a type of the general phenomena of island
temperature. According to Dufresney, the temperature of the sea was generally
higher than that of the air above it, but the difference was very small except in
the regions of heated currents flowing from a warmer zone.

ON THE ECLIPSE OF THE SUN IN HERODOTUS,

The Rev. Dr. Hincks has introduced a discussion on the celipse that Herodotus
deseribes as terminating a buttle between the Medes aud Lydians. This was sup-
posed by Bayer in 1728, to have been the eclipse of May 18th, 608 B.C., but this
view was opposed by Baily in 1811, who argued for the eclipse of Sept. 30, 610 B.C.
Baily was, however, coufuted by Mr. Hind, who has shown that the shadow would
fall nearly 10° to the north of Baily’s computation, and who falls back on the
eclipse of May 28th, 585 B.C. Dr. Hincks conceived this to be an error, and was
io favor of the origiual cclipse of Bayer, viz,—on May 15th, 603 B.C, and intim-
ated a desire to learn what the actual track of this eclipse was according to the
most modern tables of the moon.

Dr. Whewell on this remarked that this very eclipse and the whole ground over
which Dr. Hincks had travelled had already been fully investigated by the Astron.
omer Royal in the R. S. Trausactions for 1850. M. Bosanquet writes to the
Athenccum (Aug. 23rd) that “not only the track of the eclipse of 608 B.C. but
of every eclipse bearing upon the question between the years 630 and §80 B.C.
has been examined by the Astronomer Royal, and the vesult of his investigations
published in the Phil. Trans. for 1852, which had been entirely overlooked by
Dr. Hincks:” also, that Mc. Hind in 1852 had shewn the eclipse of 585 B.C. to be
the only one satisfying all the conditions: that, however, a short time back, the
error discovered in Planche’s tables bud led to a ve-caleulation of the path for
585 B.C. and the alteration necessary was found to be very slight, so as not to
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invalidate the conclusion that this must be the eclipse of Herodotus. In reply
Dr. Hincks writes to the Atheacum (QOct. 25) that Dr. Whewell and Mr. Bos-
anquet are both mistaken: that the paper by the Astronomer Royal in the Phil.
Zrans. for 1853 contains no caleulation for the eclipse of 603 B.C. but only for
that of 535 B.C. which latter is inconsistent with knowa historieal facts: the for-
mer (603 has never been calculated since Mr. Brily’s paper in 1811; and it is
koown that the tables used by Mr. Baily are defective. Dr. Hiucke believes that
the error in the moon's longitude introduced by adopting this eclipse will be found
consistent with those pointed out by B Adums to exist in Damoiseaw’s tables,
and, after throwing back on Dr. Whewell the imputation of ignorance, agnin im-
presses on astronomers the necessity of re-calculating the track for 603 B.C.
Theye the matter rests for the present.

THE MOON'S ROTATiON,

Mr. Jelinger Symons, one of *Her Majesty's Inspectors of Schools,” communi.
cated to The Times not long ago a grand discovery he had made, viz.—that astron-
omers were all wrong in supposing the moon to have a rotation round its axis.
Undeterred by the universal reclamation that assailed him, he brought the subject
forward at the British Association, following a puper rend by Dr. Whewell on the
subject with one of his own, entitled *Ou Pheuomena recently discovered in the
Moon.” The “recently discovered phenomena” cousisted ouly of his previous
assertion, with the addition, that the proper mode of deseribing the moon’s motion
was to say that she rotated “round a line, not exactly passing through the earth
but near it.” He illustrated his position by a machive, which however, was seen,
by those capable of analysing its motivns, to contradict its author. Unfortun-
ately for himself, this gentlemau travelled out of his subject into another depart-
ment in an incidental seatence, when he stated, as a proof how necessary it was to
corrcet the statements in which philosophers sometimes indulged, that it was now
asserted that there were not large assemblages of water upon the moon, whereas
Newton has ot only traced out ber seas, but had actually caleulated the heights
of the lunar tides— Mr. Symons thus interpreting ¢ lunar tides” to mean tides on
the moon instead of tides on the earth caused by the attraction of the moon.

Innumerable illustrations have been given of this motion of the mooun for the
purpose of rendering thig purely geometrical conception familiar to minds ot
versed in geometry, but we do not remember to bave met with the following—
viz : that a spectator on the moon has just the same reason to attvibute a motion
round its axis to his moon, as an earthsman has to his earth: for he will find hig
meridian passing successively through every quarter of the heavens aud complet-
ing a revolution once a month, just as a spectator on the earth finds his meridian
passing through every quarter of the heavens once in a siderial day; the result
being in each case the same, namely, an apparent motion of the heavens from east
to west completing a revolution, in the case of the earth, in oue day, in that of
the moon, in one lunativn; and, necessarily, the interpretation of such apparent
motion being also the same.

VOL. I1.—I
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ACOUSTICS AS ATPLIED TO PUBLIC BUILDINGS, BY PROFESSOR HENRY, OF THE SMITH~
SONIAN INSTITUTION.

At the meeting of the American Association, in 1864, I gave a verbal account
of a plan of a lecture room adopted for the Smithgonian Institution, with some re-
nierks on acoustics as applied to apartments intended for public speaking. At
that time the room was not finished, and experience had not proved the truth of
the priuciples on which the plan had been designed. Since then the room hasbeen
employed for two winters for courses of lectures to large audiences, and I believeit
is the universal opinion of those who have been present that the arrangement for
seeing and heuaring, considering the size of the apartment, is entirely unexception.
able. It has certainly fully answered all the expectations which were formed in re-
gard to it previous to its construction.

The President of the United States directed Capt. Meigs to confer with Prof.
Bache and mysel{ in regard to the acoustics of the new rooms in the ante-room of
the Capitol. Previous to this we first studied the peculiarities of the present hall
of the House of Representatives, iThisis allowed to be one of the worst possible
apartents for public speaking; and to determine the cause of the confusion of
sounds wvhich exists during debate, is of considerable importance in suggesting im-
provements in the arrangement of the new rooms. We afterwards examined the
principal chuiches and hals in Philadelphia, New York and Boston, and the pecu-
liarities of these, as far as the investigation extended, miny be referred to a few
well established principles of sound which have been applied to the construction
of this lecture room. To apply them generally, however, in the construction of
public halls requires « geries of preliminary experiments.

In every small apartment it is an easy matter to be heard distinctly at every point
but in a lurge room, unless from the first in the original plan of the building provision
be made on acoustic principles for a suitable form, it will be difficult, and indeed in
most cases impossible, to produce the desired result. The same remark may be
applicd to lighting, heating and vantilation, and to all the special purposes to which
a particular building is to be applied. I beg, therefore, to make some preliminary
remarks on the architecture of buildings bearing on this point, which, though they
may not meet with universal accéptance, will, I trust, commend themselves to the
common sense of the public in general.

In the erection of a building, the uses to which itis to be applied should be clearly
understood, and provision definitely made for every desired object.

Modern architecture is not a fine art par excellence, like painting or sculpture,
the objeet of the latter is to produce a moral emotion, or awaken the feelings of the
sublime or the beautiful, and we egregiously err when we apply their productions to
a merely utilitarian purpose. To make a fire screen of Rubens’ Madonna, or a can-
delabrum of the statue of the Apollo Belvidere, would be to debase these exquisite
productions of genius, and to do violence to the feelings of the cultivated lover of
art. Modern buildings are made for other purposes than artistic effect, and in them
the aesthetical must be subordinate to the useful; then the two may coexist, and an
intellectual pleasure be derived from a sense of adaptation and fitness, combined
with a perception of harmony of parts and the beauty of detail,

The buildings of a country should be an ethnological expression of the wants,
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habits, art and sentiment of the time in which they are erected. Those of Egypt,
Greeco and Rome were intended at least in part, without the art of printing, to
transmit to posterity an idea o1 the character of the periods in which they were
erected. It was by such monuments that these nationssought to imprees an idea
of their religious and political sentiment on future ages.

The Greek architect was untrammelled by any condition of utility. Architect-
ure was with him, in reality, afine art. The temple was formed to gratify the popu-
lar deity. The ninutest parts were exquisitely fiuished, since nothing but perfec-
tion on all sides, and in the smallest particular, can gratify an all sceing and criti-
cal eyo. It was intended for external worship, and not internal use. It was with-
out windows, and entirely open to the sky, or if closed with a roof the light was
merely admitted through a large door. There were no arrangements for heating
or ventilution. The uses, therefore, to which, in modern times, buildings of this
kind cun be applied, are exceedingly few; and though they were objects of great
beauty and fully realised the iutention of the architect when originally constracted,
yet they cannot be copied in our days without violating the principles which should
govern in architectural adaptation.

Every vestige of ancient architecture which now remains on the face of the earth
should be preserved with religious care ; but to servilely copy those, aud toattempt
to apply them to the uses of our duy, i3 as preposterous as to attempt to harmonize
the refinement of civilization of the present age with the superstition of the times of
the Pharaohs. It is only when a building expresses the dominant sextiment of an
age, when a perfect adaptation to its use is joined to harmony of proportions and
an outward expression of its character, that it is entitled to our admiration. Tt has
been aptly said that it is one thing to adopt a particular style of architecture, but a
very different one to adapt it to the purpose intended.

Architecture should not only change with the character of the people, and in
some cases with the climate, but also with the material to be employed in construc-
tion. The introduction of iron and of glass requires an entirely different style from
that which sprung from the caves of Egypt, the masses ¢f marble from which
the lintels of the Grecian temples are formed, or the introduction of brick by the
Romans,

The great tenacity, and power of resistance to erushing, of iron as a building ma-.
terial, should point out for it a far more slender and apparently lighter arrange-
ment of parts. An entire building of iron, fashioned in imitation of stone, might
be erected at smull expense of invention on the part of the architect, but would
do litcle credit to his truthfulness or originality. The same may be said of our
modern pasteboard edifices, in which, with their battlements, towers, pinnacles,
* fretted roofs and long drawn aisles,” cheap and transient magnificence is produc-
ed by painted wood or decorated plaster. I must not, however, indulge in re.
marks of this kind, but must curb my feelings in regard to this subject, since I
speak from peculiar experience.

But to return to the subject of acoustics as applied to apartments intended for
public speaking. While sound, in connection with its analogies with light, and in
its abstract principles, has heen investigated within the last fifty years with a rich
barvest of results, few attempts have been successfully made to apply these princi-
ples to practical purposes. Though we may have a clear idea of the abstract
operation of a law of nature, yet when the conditions are varied and the actions
multiplied, the results frequently transcend ourpowers of logic, and we are obliged
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to appeal to experiment and observation, not only to assist in deducing consequences,
but also to verify those which bave been arrived at by Jogical deduction. Further- *
more, though we may know the manuer in which a cause acts to produce a given
effect, yet inall cases we arc obliged to ascertain the measure of effect under given
conditions, '

The soience of acoustics as applied to buildings, perhaps more than any other,
requires this union of scientific principles with experimental dedyctions. While
on the one hand the simple deductions from the established principles of acpustics
would be unsafe from a want of knowledge of the constants which enter into our
formula, on the other hand empirical data alone are in this case entirely at fault,
and of this any person may be convinced who will examine the several works
written on acoustics by those who are deemed practical men.

Sound is a motion of matter capable of affecting the ear with a sensation pecu-
liar to that organ. It is not in all cases simply & motion of the air, jor there axe
many sounds in which the air is not concerned. For example, the impulees which
are conveycd along a rod of wood from a tuning fork to the teetb. When a sound
is produced by a single impulse, or an approximation to a single impulse, it iscalled a
noise—when a series of impulses, a coutinued sound, &c.; if the impulses are
equel in duration among themselveg, a musical sound. This has been illustrated
by a quill striking against the tceth of a wheel. A single impulse from one tcoth
is a noise, from a series of teeth in succession & continued sound, and if all the teeth
are at cqual diatances, and the velocity of the wheel is uniform, then a musical note
is theresult.  Each of these sounds is produced by the human voice, thougb they
apparently run into each other.  Usually, however, in speaking, a series of irregu-
lar sounds cf short duration are omitsed—each syllable of a word constitutes a sep-
arate round of appreciable duration, and each compound word and sertence an as-
semblage of such sounds. It is astonishing that in listening 10 & discourse the ear
can receive so many impressions in the course of a second, and that the mind can
take coguizance of and conguer them.

That a certain force of impulse, and a certain time for its continua:.ice are ne-
cessary to produce an audible impression on the car is evident; but it may be
doubted whether the impression of a sound on this organ is retained appreciably long.
er than the continuznce of theimpulse itself. Certainly not longer than the 1-10th
of a second. If this were the case, it is difficult to conceive why articulate dis-
course which so pre-eminently distinguishes man from the lower animals, should
not fill the ear with a monotonous hum ; but whether the ear continues to vibrate,
or whether the impression remains a certain time on the sensorium, it is certain
that no sound is ever entirely instantaneous, or the result of a single impression,
particularly in inclosed spaces. Every impulse must give rise to a forward, and
afterwards to a backward motion of the atom. The impulse is not only communica-
ted to the car hut to all bodies around, which, in turn, themselves becore centres
of reflected impulses,

Sound, from a single explosion in air equally clastic on all sides, tends to expand
equally in every direction ; but when the impulse is given to the airin a single di-
rection, through an expansion taken place on all sides, it is much more intense in
the line of the impulse.  For example, the impulse of a single explosion, like that
of the detonation of a bubble of oxygen, is propagated equally in all directions;
while the discharge of a cannon, while heard on every side, is much louder in the
airection of the axis; 8o, also, a person speaking is heard much more distinetly in
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front than at an equal distance behind. Many experiments have been made on
this point, and I mway mention those repeated in the open space in front of the
Stithsonian Institution. In a cir e one hundred feet in diameter, the speaker in
the centre and the hearers in succession at different points of the circumference, the
voice was heard distinctly directly in front, gradually less so on either side, until in
the rear it was scarcely audible. The rates of distance for distinct hearing direct-
Iy in front, on the sides, and in the rear, were about as 100, 75 and 80.

Those numbers mdy serve to determine the form in which an audience should
be arranged in an open field, in order that those on the periphery of the space may
all have a like favorable opportunity of hearing, though it should not be recommend-
ed as the interior form of an apartment, in which a reflecting wall would by behind
the speaker.

The impulse produciug sound requirestime for its propagation, and thus depends
upon the intensity of repulsion among the ntoms; and, secondly, on the specific
purity of the matter itself. If the medium were eutirely rigid, sound would be
propagated instantaneously. The weaker the repulsion betwecn the atoms, the
greater will be the time required to transmit the motion from one to the other;
and the heavier the atoms the greater will be the timne required for the action of a
given force to produce in them a given amount of the motion. Sound, also, in
meeting an obstacle, is reflected in accordance with the law of light, making the
angle of incidence equal to the angle of reflection. The tendency, however, toa
divergeney in a single beam of soud, appears to be much greater than that in the
case of light. The law, however, appears to be definitely observed in the case of
all beams that are reflected in a direction near the perpendicular. It is an the
law of the propagation and reflection of sound, that the philusophy of echv dey :nds
Knowing the velocity of sound,it is an easy matter to caleulate the interval of
time which clapses between the original impulse and the return of the echo.
Sound moves at the rateof 1,125 feet in a second at the temperature of 60 degrees.
If, therefore, we stand at half this distance befure a wall, the echo will return to
us in cnesecond. It is, bowever, a fact known from universal experience, that no
echo is perceptible from a near wall, though cue in all cases must be sent back to
the ear; the reason of this is that the ear cannot distinguish the difference between
the similar sounds, as, for example, that from the original impulse and its reflee-
tion, if they follow each other at less than a given interval, which can only be de-
termined by actual experiment ; and as this is o important elerment in the con-
struction of buildings, theattempt was made to determine it, with some considerable
degreeof aceuracy. For this purpose the observer was placed immediately in front
of the wall of the west end of the Smithsonian building, at the distance of 100
feet; the hands weve then eclapped together; a distant ecio was perceived, the
elapsed time of the passageof the impulse from baud to ear, and that from the
hand to the wall and back to the ear was sufficiently great to produce two entirely
distinet impressions. The observer then gradually appreached the building until
o echo or perceptible prolongation of the sound was observed. By accurately
measuring this distance, aud doubling it, we find the interval of space within
which two sounds may follow each other without appearing sepnrately. But if
two rays of sound reach the ear, without baving passed threugh distances differing
from each other greater than this, they produce the effect of separate sounds. This
distance we have called the limit of perceptibility in terms of space. If we
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divide this distnnee into the velocity of sound, we ascertain the limit of perceptibil-
ity in time. :

In the experiment just made with the wall, a source of error wus discovered,
in the fact that u portion of the sound returned was reflected from the cornice
under the eaves, and as this was ata greater distance than the part of the wall im-
mediately perpendicular to the observer, the moment of the cessation of the echo
was less distinet. In subsequent experiments with » louder noise the reflection
was observed from a perpendicular surface of ubout twelve feet square, aud from
this move definite results were obtained,  The limit of the distance in this cnse
wasabout thirty-five feet, varying slightly, perhaps, with the intensity of the sound
and the acutencss of different ears.  This will give about one-sixteenth of a se.
cond as the limit of time at which the ear cau separately distinguisk two similar
sounds. From this experiment we learn that the veficeted sound may tend to
steengthen the impression or to confine it, nceording as the difference of time be-
tween the two impressions is greater or less than the limit of peveeptibility. An
application of the snme principle gives us the explanation of some phenomena of
sound which have been ¢onsidered mysterious,  Thus, in the reflection of an im-
pulse from the edge of a forest of trees, eachleaf properly situated within 2 range
of thirty feet of the frout plane of reflection, will conspire to produce a distinet echo,
and these would form the prineipal part of the reflecting surfaces of a dense
forest, for the remainder would be sereened, and bring a greater distance every
ray which might come from them would serve to produce merely & low continua-
tion of the sound.

Oun the same principle we may at once assert that the pannelling of a room, or
even the introduction of reflecting surfaces at different distances, will not prevent
the echo. provided they are parallel to each other, and situated relutively to each
other within the limit of pereeptibility.

Tmportant advantage may be taken of the priociple of the reflection of sound
by the proper arrangement of the veflecting surfaces behind the spesker. We
frequently see in churches, asif to diminish the effect of the voice of the preacher,
a mass of drapery placed direetly in the rear of the pulpit.  However important
this may be inan westhetieal point of view, it is certainly at variauce with correct
acoustic arrangements— ‘he great objeet of which should be to husband every
articulation of the voiee, and to transmit it unmingled with their impulses, and
with as little loss as possible to the cars of the audience.

Another effect of the transmission and reflection of sound, is that which is called
reverberation, which consists of a prolonged musical sound, and is much more
frequently the cause of indiatinetness of perception of the articulations of the
speaker than the single echo.

Reverberation 1s produced by repeated reficetion of a sound from the walls of
the apartment.  If, for example, a single detonation takes place in the middle of
a long hall, with naked and perpendicular walls, an impulse will pass in each di-
reetion, will be veflected from the walls, cross each other again at the point of
origin, be again reflected. and so on until the original impulse is entirely absorbed
by the solid mateiials which confineit.  The impression will be retained upon the
car duviag the interval of the trausmission past it of two successive waves, and
thus a continued sound will be kept up, particularly if the walls of any part of
the room are within thirty-five feet of theear. 1t a series of impulses, such as
those produced by the rapid snaps of the tecthof a wheel against » quill, be
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made in unison with the echoes, a continued musical soun. will be the result.
Suppose the wheel to be turned with such velocity as to cause a snap at the very
instaut the return echo passes the point ut which the appuvatus is placed, the se-
cond sound will combine with the first, and thus a loud and sustained vibration
will be produced. Tt will be evident from this that every room has a key note,
and that if an instrument be sounded on this, it will resouud with great force. 1t
must be apparent also that the continunuce of a single sound and the tendency
to confusion in distinet articulation will depend on several conditions—first, on the
size of the apartment; sccond, on the strength of the sound, ov the iutensity of
the impulse ; third, on the position of the reflecting surface; and, fourth, on the
naturo of the material of the reflecting surfaces.

In regard to the first of these, the Jarger the room, the longer time will be re-
quired for the impulse to reach the wall nlong the aais; and if we suppose thag
at cach collision a portion of the original foree is absorbed, it will require deuble
the time to totally extinguish it in a room of double the size, because the velocity
of sound beiug the same, the number of collisions in a given time will be inversely
as the distance through which the sound bas to travel

Again, that it must depend upon the louduess of the sound, or the insecurity of
the impulse must be evident, when we consider that the cessation of the reflections
is due to the nbsorption of the walls, or irregular reflection, and that consequently
the greater the amount of original disturbance the longer will be the time required
for its complete extinetion. This principle was abundantly shown by our obscrva-
tious on different rooms.

Thirdly, the continuance of the resonance will depend upon the position of the
reflecting surfaces. If these are not parallel to each vther, but oblique, so as to
reflect the sound, not to the opposite but to the adjacent wall, without passing
through the longer axis of the room, it will evidently be souner absorbed. Any
obstacle also which may tend to break up the wave and interfere with the reflee-
tion through the axis of the room, will serve to lessen the resonance of the apnrt-
ment. Hence, though pannelling the ceiling and introducing a variety of oblique
surfaces may not prevent an isnlated ccho, provided the distance be sufliciently
great and the sound sufficiently loud, yet that they do have an important
effect in stopping the resonance is evident from theory aud experviment. In a
room fifty feet square, in, which the resonance of a single inteuse sound continued
six scconds, when cases and other objeets were placed around the wall, its con-
tinuance was reduced to two seconds.

Fourthly, the duration of the resonnnee will dependon the nature of the material
of the wall. A reflectionalways takes place at the surfuce of a new mediwm, and
the amount of this will depend on the clastie force or power to resist compression
and the density of the new medium. Forexample, a wall of nitrogen, if such could
be fouud, would transmit uearly the whole of & wave of sound in air, and reflect
but a very small portion. A partition of tissue paper would produce nearly the
same cffect. A polished wall of steel, however, of sufficient thickness to prevent
yielding would reflect, for practical purposes, all the impulses through the air
which might fall upon it. The rebound of the wave is cansed, not by theoscillation
of the wall, but the elasticity and niobility of the air. A single ray of sound
striking against a yielding board would probably iucrease the loudness of the
reverberation, but not its continuance. On this point a series of experiments were
made by theuse of the tuning fork. In this instruient the motion of the foot
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and of the two prongs give a soncrous vibration to the air, whicli, if received upon
another tuning fork of preecisely the same size and form, would reproduce (:he
same vibrations.

It is a fact Well established by observation, that when two bodies are in perfect
unison, and separated from each other by a space filled with air, the vibrations of
the one will be travsmitted to the other. Froim this consideration it i§ probable
that very nenrly the same effect ought to be produced in transmitting immediately
the vibration of a tuning fork to a reflecting body as to duration nnd intensity, as
in the cnse of transmission through air  This conclusion is strengthened by fldat-
ing a flat piece of wood in a vessel of water standing upon a sounding board ;
placing & tuning fork on this, the vibrations will be transmitted to the board
through the water, and sounds will be produced of the samé character as those
emitted when the tuning fork is placed directly on the board. A tuning fork wis
suspended from a fine cambric thread, vibrated in air, and, from the mean of &
number of experiments, was found to continue in motion 262 seconds. In this ex-
periment, had the tuning fork been in a perfect vacuum, suspended without the
use of a string, and further, had there been no etherial medium, the agitation
of which woild give rise to light, heat, electricity, or some other form of etherial
motion, the fork would continue its vibration forever.

The fork was next placed upon a large thin pine board—the top of a table. 4
loud sot.id, in this case, was produced, which continued less than tenseconds. The
whole table, as a gystem, was thrown into motion, and the sound produced was as
loud on the under side as on the upper side. Had the tuning fork been placed
upon a partition of this material, a loud sound would have been heard in the ad-
Jjoining room ; this was proved by sounding the tuning fork against a door leading
into a closed closet. The sound within was & .ently as loud as that without.

Therapid decay of souud in this case was produced by the great amount of the
motive power of the fork being communicated to a large mass of wood. The in-
creased sound was due to the increased surface. In other words, the shoitness of
duration was compensated for by the greater intensity of effect produced.

The tuning fork was next placed upon a circular slab of marble. about three
feet in diameter andthree-fourths of an inch thick; the sound emitted was feeble,
and the undulations coutinued 115 seconds, as deduced from the mean of six ox-
periments.

In all these experiments, except the one in vacuum, the time of the cessation of
the tuning fork was determined by bringing the mouth of a resounding cavity near
the end of the fork ; this cavity, baving previously been adjusted to unison with
the vibrations of the fork, gave an audible sound when nene could be heard by the
unaided ear.

The tuning fork was next placed upon a cube of India rubber, and this upon
the marble slab. The sound emitted in this case was scarcely that in the case of
the tuning fork suspended from the cambric thread; and from this anology of the
previous experiments we might at first thought suppose the timeof duration would
be great—but this was not the case ; the vibrations continued only forty seconds.

The question may here be asked what became of the impulses lost by the tuning
fork? They were neither transmitted to the India rubber, nor given off to the air
in the form of a sound, but were probably expended in producing a change in the
matter of the India rubber, or were converted into beat, or both. Though the
inquiry dia not fall strictly within the line of this series of investigations, yet
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it was of so interesting a character, in a physical point of view, to detefmirié
whetlier heat was actually produced, thut the following experiment was made—

A cylindrical piece of India rubber, about 1} inches diameter, was placed ina
tubulated bottle with two openings, one near the bottom and the other at the top;
a stuffing box was attached to the upper, throngh which a metallic stem, with a
eitealar foot to press upon the India rubber, was made to pass, air tight. The fower
tubular was closed with a cork, in the perforation of which a fiue glass tube was
¢emented; a small quantity of red ink was placedin the hole to serve as an index:
The whole drrangement thus formed a kind of thermometer, which would indicate
& certain amount of change of temperaturein theinclos  .ir. On the top of the
&tém the tuning fork was serewed, and consequently its vitnations were transmitted
to the rubber within the bottles. The glass was surrounded with several coatings
of flannel to prevent the influence of the external temperature. The tuning fork was
then sounded, and the vibrations were kept up for some time. No reliable indica-
tiohs of an increase of temperature were observed. A more delicate method of
making the experimént next suggested itself. The tube containing the diop of red
ink, with its cork, was removed, and the point of a compound wire formed of cop-
per and jron wae thrust into the substance of the rubber, whilst the other ends of
the wire were connected with a delicate galvanometer, The needle was suffered
to come to rest. The tuning fork was then vibrated, and its impulses transmitted
to the rubber. A very perceptible increase of temperature was the result. The
iieedle moved throtigh an are from one to two and a half degrees. The experiment
was varied, and many times repeated ; the motions of the needle were always in
the same direction, viz : in that which was produced when the point of the compound
wire was heated by momentary contgzet with the fingers. Theamount of heat gen-
erated in this way is, however, small, and, indeed in all cases in which itis genera-
ted by mechunical means, the amount evolved appears very small in comparison
with the labor expended in producing it. Jule has shown that the mechanical en-
ergy generated in a pound weight, by falling through a space of 750 feet, elevates
the temperature of a pound of water one degree.

It is evident that an object like India cubber actuaily destroys a portion of the
sound, and hence in cases in which entire non-conduction is required, this substance
¢an probably be employed with perfect success.

The tuning fork was next pressed upon 2 solid brick wall. The duration of
vibration, from anumber df trials, was eighty-eight seconds. Against a wall of
1ath and plaster the sound was louder, and continued only eighteen seconds.

From these experiments we may infer thatif a room were lined with a wainscot
of thin boards, and a space left between the wall and the wood, the loudness of
the echo of & single noise would be inereased, while the duration of the echo would
be diminished. If, however, the thin bourd were glued or cemented in solid con-
nectionto the wall, or embedded in the mortar, then the effect would be a feeble echo,
and a long continued resonauce similar to that from the slab of mable. This was
proved by first determining the length of continuance of the vibrations of a tuning
fork on a thin board, which was cemented to a flat piece of marble.

A geries of experiments were next commenced with reference to the actual
reflection of sound. For this purpose a parabolic mirror was employed, and the
sound from a wateh received on the mouth of u hearing trumpet, furnished with
a tube for cach ear. The focus was near the apex of the parabola, aud when the
watch was suspended at this point, it was sixinches within the plane of the outer
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circle of the mirror. In this case the sound was confined at its origin and prevent.
ed from expanding. No conjugate focus was produced, but, on the contrary,
the rays of light, when a candle was introduced, constantly diverged. The tick—
ing of the watch could not be heard at all when the car was applied to the out-
side of the mirror, while directly in front it was distinetly heard at the distance
of thirty feet, and, with the assistance of the ear trumpet, at morve than double
that distance. When the watch was removed from the focus the sound ceased to
be audible, This method of experimenting admits of considerable precision, and
enables us to directly verify, by meauns of sound transmitted through air, the re-
sults anticipated in the previous experiments. A picce of tissue paper placed
within the mirror, and surrounding the wateh without touching it, slightly dimin-
ished the reflection. A simple curtain of flannel produced 2 somewhat greater
effect, though the reflecting power of the metallic parahola was not entirely mask-
ed by the thicknesses of flannel, and I presume very little change would have
been perceived had the reflector been lined with flanvel glued to the surface of the
metal, The sound was also audible at the distance of ten feet, when a large felt
bat, without stiffening, was interposed between the watch and the mirror. Care
was taken in these experiments go to surround the wateh that no ray of sound
could pass directly from it to the reflecting surface.

With a cylindrical mirror with parabolie base very little increased reflection
was perceived. The converging beams were merely in this case in a simple plane
perpendicular to the mirror, and passing through the ear, while, to the focal
point of the spherical mirror, a solid cone of rays was sent.

The reflection from the eylindrical mirror forms what is called a “caustie” in
opties, while thut from a spherical raivror gives 2 true focus, or, in cther words,
collects the sound from all parts of the surface and conveys them to one point of
space. These facts furnish a ready explanation of the confusion experienced in
the Hall of Representatives, which is surmounted by a dome, the under surface
of which acts as an immense coucave mirror, reflecting w0 a focus every sound
which aseends to it, leaving other points of space deficient in sonorous impulses.

Water and other liquids, which offer great resistance to compression, are good
reflectors of sound. This may be shown by the following experiment :—When
water is gradually poured into an upright eylindrical vessel, ovur the mouth of
which a tuning fork is vibrated until it comes within a certain distance of the
mouth, it will reflect an echo in unison with the vibrations of the fork, aud pro-
duce 3 loud resopance. This result expl:ins the fact, which had been observed
with some surprise, that the duration of the resonauce of a newly plastered room
was not perceptibly less than that of one which had been thoroughly dried.

There is another principle of acoustics which has a bearing on this subject. I
allude to the refraction of sound. It is well koown that when a ray of sound
passes from one medium to another, change in velocity takes place, and consequent-
ly a change iu the direction or refraction must be produced. The amount of this
can readily be ealeulated wheve the relative velocities areknown. In roomshbeated
by furnaces, and in which streams of heated air passed up between the audience
and speaker, a confusion bas been supposed to be produced, and distinet hearing
interfered with by this course. Since the velocity of sound in air at 32 degrees
of Fahrenheit bas been found to be 1,090 feet in a second, and since the velocity
increases 1.14 feet for every degree of Fahreuheit, if we know the temperature of
the room and that of the heated current, the amount of angular refraction cau be
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ascertained, But since the ear does not readily judge of the difference of diree-
tion of two sounds emanating from the same source, and since two rays do not
confuse the impression which they produce upon the ear, though they arrive by
very different routes, provided they are witbin the limit of perceptibility, we
may therefore conclude that the indistinetness produced by refraction is compara-
tively little. Professor Bache and myself could perceive no difference in distinet-
ness in hearing from rays of sound passing over a chandelier of the largest size,
in which a large number of gas jets were in full combustion. The fact of disturb-
ance from this cause,however, if any exist, may best be determined by the experi-
ment with a parabolie mirror and the hearing trumpet before deseribed.

These researches may be mueb extended; they open a field of investigation
equally interesting to the lover of abstract science and to the practieal builder,
and I hope op behalf of the committee, to give some further facts with regard to
this subject at another meeting.

I will now briefly deseribe the lecture room which has been constructed in ac.
cordance with the facts and principles stated above, so far, at least, as they could
be applied.

There was another object kept in view in the construction of this room besides
the accurate hearing ; the distivet sceing. It was desirable that every person
should have an opportunity of seeing the experiments which might be performed
as well as hearing distinetly the explanution of them.

By afortunate coincidence of principles, it bappens that the ar ngements for
ensuring unobstructed sight do not interfere with those necessary for distinet hear-
ing.

The law of Congress authorizing the establishment of the Smithsonian Institu-
tion directed that a lecture room should be provided, and accordingly in the first
plan one-half of the first story of the main building was deveted to this purpose. It
was found, however, impossible to construet a room on acoustic principles in this
part of the building which wasnecessarily occupied by 1worows of columns. The
only suitable place which could be found was therefore on the second floor. The
main building is 200 feet long and 50 feet wide ; but by placing the lecture room
in the middle of the story a greater width was obtained by means of the projec.
ting towers.

The main gallery is in the form of a horse shoe, and occupies three sides of the
room. The speaker’s platformis placed between twooblique walls. The corners
of the room which are cut off by these walls afford recessesfor thestairs into the
galleries. The opposite corners ave also partitioned off so as to afford recesses
for the same purpose.

The ceiling is twenty-five feet high, and therefore within the reach of percep-
tibility. It is perfectly smooth and unbroken, with the exception of an oval
opening near the platform, through which light is admitted.

The seats are arranged in & curved form, and were intended to rise in accordance
with the pavoptic curve originally proposed by Professor Bache, which enables
every individual to see over the head of the person immediately in front of him,
The original form of the room, however, did not allow of this intention being fully
realised, and therefore the vise ie rather less than the curve would indicate.
The general appearance of the room is somewhat fan-shaped, and the speaker is
placed asit were in the mouth of an immense trumpet. The sound direetly from
his voice, and that fromreflection immediately bebind him, is thrown forward upon
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the audience, and as the differencé of the distance trivelled by the two raysis
much within the limit of pereeptibility, no confusion is produced by direct and
reflected sound. No echo is given off from the ceiling, for this is also within the
limit of pereeptibility, whileit assists the heaving in the gallery by the reflection
to that place of the oblique rays.

Again, on account of the oblique walls behind the speaker, and the multitude of
surfaces, iucluding the gallery pillars, stair screens, &c., a8 well as the dudience,
directly in front, all reverberation is stopped.

The walls behind the apeaker are composed of lath and plaster, and therefore
bave a tendency to give & more intense though less prolonged sound than if of
solid masonry. They are also intended for exhibiting drawings to the best advan-
tage.

‘The architecture of this room is due to Csptain Alexander, of the Corps of
Topographical Engineers. He fully appreciated all the principles of sound which
T bave given, and varied his plans until all required conditions, as far as posssible,
were fulfilled.
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A. T. Avcusra, Esq., Yonge St., Toronto.
Rosr. ArMoUR, Esq., Bowmanville, C. W.
Isaac Bucuanax, Esq., Hamil‘on, C. W,
James Broww, Esq., Toronto, C. W.
J. Bratry, Junr,, Esq., M. D., Cobourg, C. W,
G. G. Biap, Esq., M. D., Bowmanville, C. W.
Rev. R. G. Cox, Wellington, P. E. District, C.W.
Ep. FrrzoeraLp, Esq., Toronto, C. W.
A. J. Feaevsson, Esq., M.P.P., Guelph, C. W.
Rev. Rosr. Irving, D.D., Hamilton, C. W,
Epcar J. Jarvis, Esq., Toronto, C. W,
Rev. Proressor Kexpavrr, Trinity College, Toronto, C. W.
Rev. J. Latvg, Searborough, C. W,
H. H. Merepiry, Esq., Port Hope, C. W.
Dan. MoLeLrax, Esq., Hamilton, C. W.
Jorn McBaipk, Esq., Toronto,C. W.
Revp. D. Pierce, Kingston, C. W.
J. P. Russewy, Esq., M.D., Quebee, C. E.
J. W. Tare, Esq., Belleville, . W
W. G. Tomgis, Esq., C. E, Hamilton, C. W,
Masor . WeLLs, 1st Royal Regiment of Foot.
Rev. W. 8. Darwixg, Torento, C. W,
Hon, L. T. Dreymoxn, M. P. P. Montreal, C. E.
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WiLrian Hewson, Esq., Whitby, C. W.

R. Sanpars, Esq., Trinity College, Toronto, G. W.
DR. CaarLks SkwzLy, Toronto, C. W,

J. F. Swurs, Toronto, (Junior Member).

The donations to the Library and Museum received since the last ordinary:
meeting, were laid upon the table. The Secretary was instructed to include a
record of them in the Annual Report, and to communicate the thanks of the
Institute to the Donors for their valuable contributions,

Professor Cherriman gave the requisite notice of motion of an amendment to
Regulation 4. Sec. IL, touching the amount payable to constitute Life Member-
ohip; and Dr. Wilson to Regulation 1. Sec. VII, for the addition of a third Vice-
President to the office bearers in accordance with the terms of the Charter.

The following Papers were read:

1. By Capt. William Kennedy :

“On the proposed expedition tothe Arctic Regions in further search of the re-
cords or remains of Sir John Franklin.”

2, By the Rev, W. A. Adamson, D.C.L.:

“ On the decrease, restoration, and preservation of the Salmon in Canada.”

SECOND ORDINARY MEETING—18th December, 1856.
Jaugs BovenL, M. D, Vice-President, in the Chair.
The following Gentlemen were elected Members :
Tromas M. Cragk, Esq., Toronto.
HoN. JaMES ParTON, M.A,, Barrie, C. W;
Beveriy Romivson Mczeis, Esq., M. D., Toronto.
W. Lorine CiLLeErY, Esq., Toronto,
Wirriau SameEers, Esq., Toronto.
A. 8. Kirgpariick, Esq., Toronto.
Carisroraer PATERSON, Esq., Barrister, Toronto.
The following Donations were then announced,and the thanks of the Institute
voted to the Donors :
From the Secretary of the School of Mines, I'aris:
Annales des Mines, 5e Serie, Tome VL 5e Livraison de 1854—55.
Do. do. VII. 1re, 2e, 8¢ Livraison de 1855.

From the Regents of the University ez-officio Trustees of the State Library, in
behalf of the State of New York.

Documents relating to the Colonial History of the State of New York. Vols.
111, IV. and VIL

Annual Report of the Trustees of the New York State Library, 22nd Jauuary,
1866.

Science and Religion—Sermon delivered in Albany during the Session of the
American Association for the advancement of Science: by the Rev. Bishop Hop-
kivs, D.D.

Religious Bearing of Man's Creation. Discourse delivered in Albany during
the Session of the American Association for the advancement of Science : by
Edward Hitcheock, D.D., LL.D.
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From D. Appleton & Co.,, New York—

Milleduleia ; A Thousand Pleasant Thirgs selected from “ Notes and Queries.”

From Harper & Brothers, Publishers, New York— ‘

New Gravada—Twenty Months in the Andes, by Isaac F. Holton, M. A.,, with
maps and illustrations.

Beaumarchais and his Times—French Society in the Eighteenth Century, by
Louis de Leménie, translated by iHenry S. Edwards.

Lake Ngami—Wanderings in Sorth Western Africa, by Charles J. Andersson,

From A. H. Armour, Esq..—

Almanach de Gotha, 1856,

Montreal in 1856, a Sketch prepared for the Opening of the Grand Trunk
Railway of Canada ; Pamphlet.

From Rev. J. M. l’lulhppo, per Prof. Croft—

Transactions of the Society of Arts, Jamaica, for year 1854-5.

The following Communications were read :
1. By Professor Chapman :

“ A description of some Trilobites found at Whitby ; illustrated by specimens.”
2. By James Gilbert:

“On the Arizara Copper Mine, nccompamed with specimens of Ore from the
California Mines.”

The requisite nominations of office-bearers for the ensuing year were made, and
the Vice-President announced that on the following Saturday, the Annual General
Mecting would take place at Seven P. M., to receive the report of the Council, elect
the officers and members of Couneil for the ensuing year, and ‘or other business,

ANNUAL GENERAL MEETING —Saturday, 20th December, 1856,
E. A. Merepita, LL.B,, Vice-President, in the Chair,
The following Gentlemen were clected Members :
Hven Traousos, Esq., Toronto,
James W. Dunsrorp, Esq., Verulam, C. W.
CaarLes F. GrupersLeeve, Esq., Toronto.
Wisiiay Balpwiy Suvrnivay, Esq., Toronto.
Joux Heap, Toronto. (Junior Member.)
The following Coimunications were read :
1. By Professor Croft, D. C.L.,:
“ Notes on the Oxalate of Manganese.”
2. By Joseph Robinson, Esq,,:
“On a Process for Preserving Timber from Decay.”
3." By James Bovell, M. D.,:
“On Cell Developement.”
4. By R. T. Pennefather, Esq,, :
“Notes of a Journey made by Governor Simcoe, from Niagara to Detroit, in
1793.”
Prof. Cherriman, in accordance with previous notice, moved :
That Rule 4, Sec. IL, shall be amended by erasing the sum of £7 10s.
and substituting therefor £10, as the sum payable by Members for Life—
Carried.
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Dr. Wilson, in accordance with previous notice, moved:

That in Rule 7, of Section II., the words ‘““and third” be added after “second”
g0 as to admit of the election of a third Vice-President in aczordnnce with the
provisions of the Charter.—Carried.

The Report of the Council for the year 1855-56, was then read as Hllows:
ANNUAL REPORT OF THE COUNCIL, 1856,

The Council of the Canadian Institute have the honor to submit the following
Report of the proceedings of the Institute during the past year.

The Council have the highest satisfaction in announcing that upwards of one
hundred and fifty names have been added to the list of Members since the date
of the last Annual Report, aud that the accessions thus made to the numerical
strength of the Institute indicate not only local, but widely spread interest and
co-opgration.

The total number of Members of the Institute now amount to five hundred, of
whom it may be interesting to note that there are: 370 residents of Toronto,
162 of other parts of Upper Caoada, 83 of Lower Canada, and 10 Foreign Mem-
bers: thus establishing the Institute as provinecial rather than local in its
character.

The Council have continued to make such additions to the Library by purchase
as the funds at their command would seem to justify ; and they trust that those
additions, comprising nearly one hundred volumes of completed Works—independent
of periodical literature—will commend their efforts in this particular to the
approval of the Institute.

The Council have great pleasure in submitting the list of Douations made
to the Library during the past year, indicative not only of estended interest
in this important branch of our efforts, but illustrating continued and very re-
markable liberality ou the part of Donots to whom the Iustitute had before been
largely indebted. Although anxious to avoid invidious references where so many
are entitled to the acknowledgments of the Institute, the Council are warranted in
particularly noting the generous contributions of the Honorable J. M. Brodhead
of Washington, a valuable donation, including 25 volumes; of Mr. Bohn of Lon-
don, England, including 58 volumes ; and of Dr. Chewett of Toronto, including 57
volumes ; to each of whom the Institute is especially indebted for large and very
valuable additions to its collection, of a class of works peculiarly suited to the
objects which the Instituteis chiefly designed to promote. By the various additions
thus madeto the Library,its value for the purposes of reference has been con-
siderably increased, and it now embraces & collection of upwards of seventeen
hundred volumes, the great majority of whichare of a scientific or practical
character.

In the last annual Report forthe year 1855-6, the Council expressed their regret
that no addition to the Museum had been made during the year then closing.
It is therefore with greater satisfaction that the Council have now to acknowledge
the receipt of contributions:—the list of which, embracing various specimens in
Qeology and Natural History, and s small collection of fifty-fivesilver coibs,
including those of Edward IL, IIL, and VL, and Queen Elizabeth, will be
enumerated in the classified catalogue,—not only because of the value attachicg
to these donations, but as justifying the hope that the collection may be early
augmented to a standard of usefulness.
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The practical value of such collections depends 8o largely on facility for refer-
ence, that members of the Oouncil have engaged inthe preparation of classified
catalogu-s of the Library and Museum—and such measures bave beep taken as
warrant the ussurance that these will be completed for use during the present
session.

The Council have further to announce that, in fulfilment of the conditions
annexed to the acquisition of the valunble library of the Athenmum, referred
to in last Report, arrangements have been effected under which the public may
visit and copsult the Library of the Iustitute daily between the hours of
three and five o’clock; and that a }:».k bas been opened wherein Members are
invited to enter the title of any w1l which they recommend to the Gouneil for
purchase.

By these measures it is hoped that the Library, already of very considerable
value, may become of more direct and continuous utility to our memberg and
the public ai large, whil the interest thus excited may direct attention, not
only to its possessions, ... to its deficiencies, and thus may result in incress-
ing and more general efforts in aid of its extension, as well as in the augmenta-
tion of the Institute’s collections of specimens of Natural History, Minerals, and
other objecte of scientific interest and value, 8o as ultimately to render both the
Library and Museum creditable to the Institute and beneficial to the Province at
large.

In submitting the list of communications read at the meetings of the Institute
during the scssion, 1855-66, the Council are gratified in being able to note that,
whilst the number of papers vead last year was largely in excess of that re-
ported for the preceding session, the proportion emenating from the general body
of Members of the Institule, as distingnished from Members of the Council, has
also been considerably angmented : an evidenca of growing co-operation which the
Council regard as most importaat and satisfaetory ; and giving promise, as they
trust, of still further aud more efiective munifestation of activity during future
Sessione.

Prof. Crodi. D.C. L.—*0n the Hydrates of Hydro Sulpburic Acid. 1st Decem-
ber, 1853.

Prof. Wilson, LL.D.—*“On displacement and extinction among the Primeval
Races of Man.” Jsi December, 1855,

Prof. Chapmaa.—*“On a meihod of representing Crystaline Forms.” 8th De-
cember, 1835.

Prof. Bovell, M, D.—“On some points in the Natursl History of the Leech.”
15th December, 1855.

J. G. Hodgivs, Esq—“On a specimen of the Proteus of the Lakes.” 15th
December, 1855.

Capt. Noble, R. A., F. R.8.—* On the value of the Factor in the Hygrometric
Formula” 12th January, 1856.

Professor Cherriman, M. A—“On a method of reducing the general equa-
tion of the second degree in Plane Co-ordinate Geometry.” 12th January,
1866.

Professor Chapman.—“Report of the Committee appointed to examine the
specimen .-of the Proteus exhibited before the Inatitute” 12th January,
1866.
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Prof, Croft, D. 0. L.—*“On some new salts of Cadmium and on the Iodides of
Barium aod Strootium.” 12th January, 1856.

Rev. Prof. Young, M. A.—*“On Professor Ferrier's Theory of Knowing and
Being.” 19th January, 1856.

Major Lachlan.—¢* Communication relative to a simultaneous system of Meteoro-
logical observations throughout the Provines, including a letter on the subject from
Prof. Henry, Seccretary of the Smithsonian Institute.,” 19th January, 1856.

G. W. Allan, Esq.—*“The President’s Address.” 26th January, 1856,

J. G. Hodgins, Esq.,—“On the steps whi.~ have been taken by the Eduentional
Dopartment to establish a System of Meteorological Stations throughout Upper
Canada.” 26th January, 1856.

W. D. Campbell, Esq.—A method of determining the errors below 32 © Fahr.
of mercurial Thermometers which have been compared and corrected above the
freezing point.” 26th Jauuery, 1866.

Prof. Wilson, LL.D.—* Traces of the Ancient Miners of Lake Superior.” 26th
Jrauary, 1866.

J. Brown, Esq.—**On the Aborigines of Australis.” 2ud February, 1856.

Pref. Kingston, M, A—* Meteorological Report for 1853.” 2nd February, 1858,

Rev. Prof. Young, M. A.—“Brief Notes on certain statements of Sir Wm.
Hamilton, regarding the validity of our Primary Beliefs.” 9th February, 1858,

Prof. Wilson, LL.D.—* Remarks or a singular conformation of the land, pro-
duced by the confluence of the St. Louis and Nemagi Rivers into Lake Superior.”
9th February, 1856.

Prof. Chapman.—* Report on Minerals lately recelved from the Toronto Athe-
nzum.” 9th February, 1866.

G. W. Allan, Esq., President.— On the Migratory Birds of Canada.” 16th Feb-
ruary, 1856.

J. Brown, Esq.—* On the Manners and Customs of the Aborigines of Australia,”
2nd part. 16th February, 1856.

Thos. Reynolds, M. D.—* On a collection of Copper implements found in the
neighbourhood of Brockville.” 16th February, 1856.

8. Fleming, Esq., C. E.—*The Geological Survey of Canada.” 23rd February,
18566.

Prof. Chapman.—* On the Classification of Trilobites.” 23rd February, 1886.

Rev. A. C. Geikie.—* An enquiry into the Causes of Deterioration in the popu-
lation of New England.” 28rd February, 1856.

P. MacGregor, Esq.—* On the Climate of Canada.” 1st March, 1856,

Prof. Wilson, LL.D.—* On the Pictured Rocks of Lake Superior.” 1st March,
1856.

Prof, Croft, D. C. L.—“On the specific gravity and analysis of Copper Instru-
ments found in the neighbourhood of Brockville.” 1st March, 1856,

Prof, Hind, M. A.—“On the Blue Clay of Toronto.,” 8th March, 1858,

Jos. Robivson, Esq.—*On Fish Jomtmg on the permanent way of leroads ”
8th March, 1856.

Prof. Croft D. C. L.—“ On the construction of a safety Oamphene Lamp.” $th
Mareh, 1856,

Rev. Prof. Young, M. A.—* A new proof of the Parallelogram of Forces.” 15th
March, 1856.

T. C. Reefer, Esq,, C. E—~* On Civil Engmeenng ” lbzhl[arch 1856.

VoL, 1L,—X
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Colonel Baron de Rottenburgh.—*Some observations on the supposed Self-
Luminosity of tile Planet Neptune.”  29th March, 1856,

A, Brunel, isq.. C. E.—" Economy of Fuel for Steamn Machinery.” 29th March,
1856.

Paul Kane, Esg— On the habits and customs of the Walla-Walins, one of the
North American Indian Tribes;” from the Author’s Journals. 5th April, 1856.

Prof. Chapman.—* Brief Notices by Lieut. Maury, of Washington, on some com-
parative phenomena of the North and South Atlantic Oceans.”  Hth April, 1856.

Prof. Chapman.—*Some Fossil specimens from the Crimen exhibited and
describod.”  5th April, 1856.

E. A. Mevedith, LL.Is.— Influence of the recent Gold Discoveiies on Prices.”
19th April, 1856.

Prof. Bovell, M. D.—*On the Varieties of the Human Race.” 26th April, 1856,

P. MacGregor, Esq.—*On the physiological character of tbe climate of North
America.’ 26th April, 18566.

In view of the successful chavacter of the Canadian section of the Exhibition
of the Induet: 3 of all Nationsat Paris, in 1856, uud especially of that portion of it
entrusted to Sir Wm. Logan : and of the honors which had been conferred upon
him by Her Majesty, by the Emperor of the French, and by the learned Societies
of England and Wrance, the Institute determined to accord such a welcome on
his return to Canada, and cuch congratulations on his well-earned and richly
merited dignitics, as would be fitting from this Society to him as its first President,
and expressive of the esteem in which he is held by its Members.

The necessary preliminary measures having been takes, Sir William Logan
was invited to be present at a meeting of the Institute held on the 5th April,
1856—when an address of congratulation was presented to him by the President,
G. W. Allay, Esq. This address, together with the reply of 3ir Win. Logan,
have already been recorded, and published in the Transactions of the Institute ;
and, together with a portraitof him by which its rooms are now adorned, rewmain
a3 enduring mementos of the appreciation of the Society of the services which he
has rendered to Science, and the honor and benefits he has conferred on Canada
by his aoccessful researches as u practical Geologist.

Attached hereto will be found the Report of the Editing Committee nominated
by the Council to conduct the Cauadian Journal—submitting a statement of their
procedings during the past year, and their views in reference to the important
duty entrusted to them.

To that document the Council desire to direct the special attention of the Insti-
tute—and in doing so to congratulate its members on the steady and increasing
success of the publication, which they feel justified in regarding as the most essen-
tial and promisiug clement of the future prosperity and usefulness of the
Institute.

Theacheme for a New Series of the Journal submitted in the last Annual
Report, and subsequently authorized by the Institute, has been carried into
cffect with, as the Council venture to believe, very satisfactory results.

The public criticism of the work has been favorable, its form bas been approved
as convenient. and its circulation has increased, while the expense of its publieation
is considerably reduced. Much of this isundoubtedly due to the high character
which attached to the carlier series of the Journal, the experience gained by its

.
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issue, and the excellent basis thus formed for the mere mature work ; yet much
is also to be attributed to the scrvices und indefatigable, zeal of the General
Editor, Dr. Wilson, under whose direction the work has beon issued, slong with
the valuable and effective co-operation of his coadjutors, of whose joint Iabors the
Members have already enjoyed abundant opportunities of judging for themselves,

The practice adopted by the Council in reference to the former series of the
Journal, of placing it in the hands of the trade for general sale, having been found
to be attended with much trouble, without any adequate advantages to repay the
care of losking ufter booksellers’ acecnnts, and the returns of agents for copies on
sale, the Council have adopted the practice—usually acted upon by Scientific So-
cieties nt ITome, with their Transactions,—~of printing the Journal exclusively for
distribution among the Members of the Institute, and such Institutions and Socie-
ties as th 'y may transmit it to in gift, or exchange for their publications.  As the
snnual payment of four dollars from Members resident in Toronto, and of three
dollars from country Members, is not more than the Journal of the Instituto may
be considered fully worth,—in addition to the other advantages which resident
Members enjoy,—this arrangement has in no degree checked the inereasing cireun-
lation of the Journal, while it has materially contributed to the large addition of
new Members above referred to.  The only exeeption which the Council have
deemed it advisable to make to this rule is, that Members are permitted to pur-
chase additional copies, and Provineizl Literary and Scientific Societies to subscribe
for the Journal by an annual payment in advance, at the saine rate as the <ubserip-
tion required from non-resident Members. '

The experienee of the Council during the past year has fully confirmed them in
the wisdom of this course, and they accordingly recommend that it be adhered to,
and that the pew series of the Journal be ¢ontinued and permanently adopted in
its present form; aud they have much satisfaction in aunouncing that Dr. Wilson
has consented to continue his services as Editor in Thief during the cnsuing year.
With a view to meet the rapidly increasing numbers of the Institute, the Council
instructed the Editing Committee to increase the new edition of the Journal from
seven hundred and ifty—the number of the former series—to one thousand eopies;
of :hese about six hundred and fifty have been distributed, and the remainder are
in reserve to meet the demands consequent on the future exten<ion of the Institute,
and the exchanges which its rapidly extending relations with foreign Societies may
require. N

EDITING COMMITTEE'S REPORT.

The Committee eppointed to edit the new series of the Canadian Journal, beg
leave to submit to the Council the following Report of their proceedings during the
past year.

In accordance with the ipstructions of the Council, as set forth in the scheme
prepared and published in the Jnnual Report for 1855, the duties of the Editing
Committee were classified and divided among its members.

The organization of this Committee baving only taken place at the close of last
vear, and their duties being further complicated by the transfer of the printing of
the Journal to a different firm from that formerly employed, some delay pecessa-
rily took place in the first number; and difficultics were occasioned to the Editing
Committee on mare than one subsequent oceasion by impediments entirely beyond
their control, such as the want of the requisite fonts of type, especially for some
of the scientific papers of a special character. But theso and other obstacles to
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the regular publication of the Journal are now, it is hoped, no longer likely to in-
terfere with its issue at the appointed periods.

From the Trensurer’s accounts it appenrs that the entire cost of printing the
Journal for the year 1866, including illustrations, postages, de., for an edition in-
creased to once thousand copies, amounts to £257 0s. 93d.* and in reference to this
your Committee would only draw attention to the fact that nearly the whole of
the matter being original, printed from the authors’ manuscripts, and subject to
their revision and correctiors, it is maioly owing to the exertions of those Editors
of the various sections who have gratuitously superintended the correction of the
press, that this source of former outlay no longer occurs; but that, on the contrary,
a considerable increase in this department of necessary expenditure has been
avoided.

In the six numbeis for 1856, constituting the first volume of the New Serios of
the Canadinu Jourual, tweaty-nine origiual papers have been printed, tweunty-four
of which have been selected from the communications made to the meetings of the
Institute during last session. Of the twenty-three Reviews accompanying these,
twenty have been contributed by mewbers of the Editing Committee; and they
have much pleasure in acknowledging the valuable services rendered to them, and
to the Institute, by the contributions of the Rev. Professor Youug, and Professor
Buckland to this department. In carrying out the fourth head of the scheme
adopted for the new series of the Journal, which required “all matter derived from
published gources, to be printed in small type, and to form a distinet divisirn or
appendix,” your Committee have appended to each number a scction entitled
SoirstiFic aNp Litenary Notes; but it will be found that only a small portion of
this is borrowed from published sources. It bas already, on more than one occa-
sion, embodied the first notice of original discoveries or observations, and has
regularly included transiations and careful abstracts on one or more branches of
Science, from Home and Foreign Journals; so that your Committeo venture to
hope this section of the Journal will be regarded by wmany of its readers as
not the least valuuble of ils contents.

The Editing Comwmittee earnestly invite contributione from the members at
large. The departments of Natural History, Geology and Miveralogy, Natural
Philosophy, and Engineering, might be greatly enriched by short noticea derived
from personal observation, throughout the various districts of this widely extended
Province ; and to all the sections of the Journal it must be in the power of many
members to furnish additions of general interest and value. For those which em-
brace subjeets connected with the Auncient Races and the early historical monu-
ments of this Continent, communications are specially desired. Probably no
geason passes over without the disr'asure of some remasins of the Aboriginal
possessors of the land, accompanied with evidences of ancient arts, customs, or
sepulchral rites; and it is a matter of great moment, and calculated to confer a
permanent value on the Journal as a book of reference, that such should be
accurately noted and recorded as they occur. The same obscrvations apply to
the Fauna and Flora of the Continent, which are unquestionably disappearing
from-mauy localities, now evcroached upon by the clearings of new scttlers: and

® The difference between this statement of the actual cost of the Journal, in the Report
of the Editing Committee, and that embodied in the Treasurer’s Roport, arises from the lat-
ter charging the Journal, as in former years, with oncshalf of the Assistant Secretary’s slary
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concerning the former habitats of which, notices put on record now, will hereafter
Ppossess an ever increasiog value. Further, the Editing Committee would urge on
all the members of the Canadian Institute the duty of aiding to secure the com-
munication of materials requisite to make this periodical alike creditable to the
Bociety and uscful to the Provioce.

In thus summing up their first year’s lacors, and inviting future co-operation, it
is with sincere rogret that the Committeo buve to record the loss to the Institute,
as well as to themselves, of two esteemed coadjutors, whose services have contrib-
uted to the interest of the Journal during tho past year. The recall of Captain
Noble, R.A., by whom the admirable Mecteorological Reports have hitherto been
furnished for Quebec, will, it is feared, bring that valuable series of returus to a
close; while in the resignation by the Rev. G. C. Irviug, of the Chair held by him
in Trinity College, Toronto, and his subsequent departure for Europe, the Editing
_ Oommittee, and the members of the Institute at large, have lost a fellow-laborer,
whose absence will long be felt to ereate & blank in their meetings.

Dan. WiLsoy, Convener.
Toronto, November 1, 1856.

TREASURER'S REPORT, 1856,
Statement of Canadian Institute General Account for 1856.
Cash Balance from last year..........cvve......£273 17 8
¢ received from Members. . c.ccoeeviecsecraeeas 346 17 10
« “ for sule of Journal.....ccovvee. .. 8613 0
“ “ Government Grant....ceeceeceee-vae 250 0 O

“ . Athen®um......cviveeecvceennss.. 150 0 0
— £1057 8 6
2 8

Arrears due the Institute by Members for 1852.... 4
“ “ “ 1853.... 415 O
b o “ 1854.... 8 7 6
« “ “ 18556.... 27 3 9
« “ “ 1866.... 68 5 0
1218 9
Cash due the Institute for sales of the Journal, Old
1T T & S K
Cash due the Institute for sales of the Journal, New
Berie8.ccenivenne crenanearecanans eeeeees. 42 8 8
—_— 8911 3
£1,259 13 6
Cash paid on account to publication of the Old Series
of the Journal....... crerenes secevaraeeesss 150 1 8
" “ . New Series 182 15 10
" . “ Library... 128 19 7
" “ General Account.... 239 5 4
“ transferred to Building Fund................ 150 0 O
Balance due by Iustitute to the General Acconnt... 10 12 3
« . “  Library........ .. 5 1 8
« “ “ Journal........... 111 18 10
973 9 1

Estimated balance in favor of the Institute........... ...£286 8 11
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Statement of Butlding Fund Account.
Balance from 1856....ccccievevirernennne.. 1000 0 O

Oash received by subacriptionsin 1856......... . 21110 ©
Cash transferred from the Genernl Account.... 150 0 0
' — — 1361 10 O
Disbursements as per Vouchers..vuveiiiimenirienineonnns 92 ¢ 3
Total Cash Bulance .......oviiiiiii,. £1269 6 9
Cash due on Subseription List ...cvv.vtnn BN 534 16 0
Interest ducon Cash Invested «...ooiviviieennn, 94 12 38

Estimated Balancein favor of the Building Fund... £1808 14 6

The Troasurer in account with the Canadian Institute.

Dk.
Balance of Building Fund from 1855.......... 1000 0 0O
Cash received by Subscription to Buildiug Fund 211 10 0
¢ Balance of General Account from 1855.... 273 17 8
“  received from Members..... Ceeenneans .ee. 3B1 1210
“ - Goverpment Grant........... 260 0 O
“ * Athenapum.....%e coeievee.oe 150 0 O
“ “ Sales of Journal. .. ..vvuiiensn 8118 0
£2,268 18 6
Cr.
Cash paid on account of the publication of Old
“  Series of theJournal.......ivvvveiieeias 150 1 8
“ “ i New Series 182 15 10
“ “ Library....coooee. 12819 7
“ o General Account.... 239 5 4
o “ New Building....... 92 4 3
s o 788 6 8
“ Javested. ..veeiiiiiiniiniiotiiiincnns teeeseas.ansess 1389 6 8
“ Balance in Bank of Upper Canada........ ceeasecieaaaans 91 5 7
£2,263 18 6
D, CrawrogD,
Treasurer.

When the Council assumed office, they, with the Members of the Institute
generally, indulged the hope that during the past summer some progress might
have been made in the erection of the new building; when, howerver, they came
toconsider in detail the provision which must necessarily be made, the expenditure
which it involved, and the entire insufficiency of the funds at command to secure
such progress as would justify active measures during the seasom, they were
reluctantly compelled toabandon any attermpt to proceed with the structure during
the present year. The calls upon the public from other quarters had been so
pressing and continuous, that the Council feared the prosecution of their appeal
for aid under the circumstances would have been productive of injury to the
scheme. They preferred therefore rather to await a more promising opportunity
for calling in subscriptions, than to urge their claims at a period which such efforts
a8 they made abundantly manifested to be so unpromising ; and they were further
induced to this decision, by the reflection that whilst the funds already in their
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possession would continue to fructify, they might coufidently rely upon additions
to them by future Parliamentary Grauts, as well as by the increased Liberality of
individual subscribers when less intruded upon by rival appenls. Having then
secured such amount as will suffice for the objects in view, they anticipate the time
a8 not far distant when the Institute may engage iv the work free from the risk of
debt, and without the apprehension of the depressing and perhaps disastrous
influence which such could scarcely fuil to have on the Institute.

The Council trust that these views will meet with the entire concurrence of the
Members of the: Institute, and that the motives by which they were governed in
adopting, after the most anxious and mature deliberation, the course of procedure
here referred to, mny stimulato the members and friends of the Institute to such
active co-operation and liberality in their contributions ne will justify the eon-
struction of the building during the ensuing summer, and conble the successors of
the present Couneil, iu presenting their next Report, to congratulate the Members
on its speedy completion, if not to present it to them, assembled in their own

Hall.
F. W.CUMBERLAND,

Secretary.
Toronto, 6th December, 1856.

AUDITOR'S REPORT, 1856.

We, the undersigned, beg to report to the Council of the Canadian Institute,
that we bave examiued the Cash Bouk and compared the Vouchers with the items
of expenditure recorded, which agree. There appears to be a Balance in the
Treasurer’s hands of ninety-one pounds five shillings and sevenpence currency,
and iuvested by the Treasurer, upon securities exhibited to us, one thousand
three hundred and eighty-nine pounds six shllings and eightpence,

J. STEVENSON,

HERBERT MORTIMER, }Auditm-

Toronto, 9th December, 1856

The Report wus unanimously adopted.

The Chairman having appointed Mr. Sheyiff Jarvis and Mr. S. Fleming 28
scrutinecrs, the ballot for Election of Officers for the ensuing year was pro-
ceeded with, and

The followsng Gentlemen were declared duly elected ;
President, the Hon, Chief Justice Drarer, C. B.

1st Vice President, Professor E. J. Coapymax.
2nd do * Col. BaroN DE RoTTENBURG.
8rd do Joun LaxcToN, M.A.
Treasurer, D. Ceawworb.
Corresponding Secretary, Tros. HexNiNg,
Recording do J.Georer Honeiss, M.A.
Librarian, Prof. Crorr, D.C.L.
Curator, Prof. Hrxp, M.A.
Couacil, Prof. WiLsoy, LL.D.

«  Prof. CRERRIMAN, MLA,

“ E. A. Mzrimra, LL.B.

“ S. B. HapMay, Esq.,

«“ Rev. Professor Youxa, M.A.

«“ Jaxes Bovsry, M.D.
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The following Donations to the Duseum were announced, and the thanks of the

CANADIAN INSTITUTE.

Institute voted to the Donurs :

From Mr. Bethuns, Walpo]e t—
A Pair of Insects. (Phasma.)
From Mr. W. Couper, Toronto: -
55 specimens, of 42 Species of Insects, viz:

9 Specimens, 4 Species,

o fog [y
- R DD 1O O bed oyt DO P b et g DD bt M i e Ot

Exotic Coleoptera:
Cincindelide,
Carabide,
Searites,

Silpha,

Hister,

Blaps Mortisaga,

“ &

Curculionidz,
Lixus,
Bostrichus,
Clerus,
Cerambycidae,
Donacia,
Hispa,
Chrysomelidze,
Casside,
Coccinellide.

'S
NJI“"!O:QH»—A&&HH.RHH"NH«:

Also,
Blatta and 1 Hymenopteroue Insect—exotic.

THIRD ORDINARY MEETING.—10th January, 1857.
The Hon, Chief Justice Drarer, C.B., President, in the Chair,

The following Donations to the Library and A

From the Author:

Sketch of the Montreal Celebration of the Grand Trunk Railway of Canada, by

The following Gentlemen were clected Members ;
RoBerr SNELLING, Esq., Torento.
Rev. Savtery Givexs, Yorkville.
Avrex. Mavxmee, Esq., Toronto.
James Grano, Esq., Toronto.
‘WiLeiam Provproor, Esq., Hamilton.
Saur. H. Stroxng, Esq., Toronto.
Geo. F. Duaaax, Toronto, (Junior Member.)

wers
the Institule voted to the Donors:

W. Baldwin Sullivan, Esg.

From the Hon. J. M. Brodhend, per A. H. Armour, Esq,,:
% United States Japan Exhibition, vol. II1.”
“ Patent Office Reports, 1855.”

ed, and the thanks of
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From the Author, per A. H. Armour, Esq,,:

“ An Overland Journey round the World in the years 1841, and 1842, by Sir
George Simpson.
From Phillips, Sampson & Co.:

“ Prescott's Robertson’s History of Charles V.,” three volumes,

* Religious Truths, illustrated from Science,” by E. Hiteheock, D.D., LL.D.
From John Head, Esq.:

“ A large Stone Gouge.”

The President’s ANNUAL ADDRESS was delivered by the Hon, Chief Justice
Draper, C.B.

The following Paper was then read :

1. By the Rev. Professor Hincks:

“On Cell Developement.”

This communication, containing some strictures on a paper on the same subject
rend by Professor Bovell at the previous meeting, and Professor Bovell not being
present, it was ordered to be transmitted to him for the purpose of affording

him an opportunity of further discussing the subject.

FOURTI ORDINARY MEETING.—1T7¢h January, 1857.

The Hon. Chief Justice Drarer, C.B., I'resident, in the Chair.
The following Gentlemen were elected Members :
Roperr P. Crooxs, Esq., Toronto.
T.C WaLrseiouk, Esq., Belleville.
Jaxes Jos. WoopHOUSE, Esq.,
Wirriam Axpersow, Eeq., Toronto.
Epwarp Horp, Esq., Toronto.
Avcustus Hewarp, Esq., Montreal.
Epwarp D. Asrg, Esq., R. N., F.R.AS,, Quebee.
Jonx CricryMORE, Esq., Toronto.
WirLiax Hamirrox, Esq., Toronto,
The following Papers weré then read :
1. By Col. Baron de Rottenburg:
“Observations on the. General Telescopic aspect of the Five Primary Planats,
including the Planet Mercury.”

2. By Jomnn Lanaron, Bsq., M, A.:

“On a Smalt Wave hitherto undescribed.”
8. By Prof. D. WiLson, LL.D. :

“ On the Medimval Pageant of the Dance of Death.”

Professor Wilson called the attention of the Institute to the great loss sustained
by the scientific world in the late painful death of the distinguished Geologist,
Hugh Miller. He bore a gratifying testimony to the character and personal worth
of the deceased Geologist, and to his earnest and self-sacrificing devotion to the
science with which his name will ever be honorably associated, and in the too
ardent pursuit of which his life has been made a sacrifice.
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGIST™Y
TOR DECEMBER.

Jowest the 14th day .
Barometer ......... Monthly \Ium
Monthly BangC ....ccccicvvienns comnisrsrernssnsasssessenesenns

Highest the 12th day
Thermometer .. {{‘&,‘;ﬁﬁ )ﬂf\%e?‘fh day
Monthly Range.....cceeueiveervrerrrrersonnnenns
Mean of Humidity.....ocereiicvvennns .
Greatest Intensity of the Sun’s Rays ..o entearaeebeesernrresae SO,
Lowest Point of Terrestrial Radiation ......c.eeveee.
Rain fell on 2 days, amounting to 0.467 inches ; it was raining 17 hours and 55 minutes.
Snow fell on 9 days, amounting to 18.64inches ; it was snowing 51 hours 20 minutes.
Most prevalent wind, N E by E—1257 miles. Least prevalent wind, S W by W—7 miles.
Most windy day, the 4th day; mean miles per hour, 25.00.
Least windy day, the 2nd day ; mean miles per hour, 0.36.
Most windy hour, from 3 to 4, A. M., 4th day ; velocity 38.40 miles.
There were 78 hours and 40 minutes calm during the month.
There were § cioudless days in the month.
The total amount of miles traversed by the wind was 6628.20, which being resolved into the
Four Cardinal Points, gives N 461.70 miles. S 453.50 miles, W 4357 miles, and E 1318 miles.
Aurora Borealis visible on 3 nights.
Zodiacal Light visible,
Tho clectric state of the atmosphere has indicated very high tension. Electrowmeters cone
stantly aficcted,
Ozono was in moderate quantity.
Distant flash of Lightuing in the S. E. at 8.15 P.1). 30th day.

REMARES ON THE ST. ’\IARL‘I‘I ISL.E JESUS, NETEOROLOGICAL REGISTER
OR JANUARY.

Hichest, the Isth day
Barometer....... { Lowest, the 11th .

Monthly Mean...
Monthly R:mge

Highest, the 23th dwy
Thermometer ... { {‘f’&;‘{ffl;ﬁ‘i?: h day
Monthly B:mgc
Greatest intensity of the Sun’s Rays.........
Lowest point of ferrestial Radiation
Mean of Humidity ..oococvee covenvericceneeinns
Rain fell on 1 day. Inapp.
Snow fell on 11 days, amounting to 19.10 inches; it was snowing 64 hours 50 minutes.
fhe Aurora Borcalis not visiblo.
Zodiaca! Light very bright.
Lunar Haloes visible ou 2 nights.
The electrical state of tho Atmosphero has indicated high and constant Tension.
0208° was in small quantity.




