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@he Cunadion Sowenal,

TORONTO, SEPTEMBER, 1852.

[EV VO

In the August Number of the Journal we alluded briefly to
its objects, and enumerated in general terms the sources from
which we hoped to obtain co-operation and support. We now
propose to consider more in detail the manner in which that
co-operation may be afforded, not, however, intending to restrict
in any way the intentions of our well-wishers, but rather with
the view of suggesting subjects of enquiry and observation which
some of our readers might consider unsuitable to the pages of
this Journal, or the objects of the Canadian Institute.

First, then, we attach great importance to the opportunities
for observation and discovery presented by railway operations
now in progress in various parts of Upper Canada, and would
warmly urge upon the gentlemen engaged in the construction of
the different lines the importance of accurately recording the
many interesting facts which are daily disclosed. We recently
noticed in a local paper* a short account of the discovery of an
Indian burying-ground by the workmen on the Great Western
Railway, in excavating a bank in the neighbourhood of Windsor.
“In the burying-ground were found a large number of Indian
ormaments, consisting of silver pina, brooches, bracelets, amber
bead necklaces, dc., also, red stone pipes, copper camp kettles,
and a variety of articles usually buried with an Indian. The
place where these things were found was an Indian burying-

ground. A great many skully bones and skeletons have been
disinterred.”

With a view to collect accurate and complete information on
such interesting revelations as the one to which we have just
adverted, the Canadian Institute, in a circular of enquiry dated

dune 12th, 1852, proposed (and distributed far and wide) a
number of queries which we subjoin :—

Indian Remains.—Although the subject of Indian mounds and
intrenchments has of late years received much attention in the neigh-
bouring States, and it has been shewn by the investigations of glr.
Squiert and others, that they exist in considerable numbers in western
New York—particularly in the region occupying the first and second
plateaux round Lake Ontario—Upper Cnnada, a part of the same
te%lon geographically, and peopled eriginally by the same, or nearly
allied races, remains to a great degree a terra incognita with respect to
this enquiry, 7The Council of the Canadian Institute deem it one
particulatly worthy of the attention of those persons whe, by their
pursuits, are brought into contact with such objects; and from the
professedly practical character of their body, one of those slso upon
h'luch authentic and valuable information may be looked for, at the
ands of its members, as an early result of its Incorporation.

MT«é one county alane, of the State of New York, (Jefferson County,)

r. hqm]e!' was enabled te discover fifteen inclosures or intrenchments,
and he |?s estimated the total number which formerly existed in that
state, a’t’ rom two h:‘mdmd to two hundred and fifty. “ Were these
works,” he remarks “of the general large dimensions of those of the
Western States, their numbers would be a just ground of astonishment.
They me, however, for the most part, comparatively small, varying
from one to four acres, the largest not exceeding sixieen acres in ares.

The embankments, too, are slight,

» and the diteh, :
seldom more than four feet in heigh oty oo shallow : the former

. eight, and the latter of di
8"‘0portxons. The work most dmtgnetly marked ,,{s& ﬁ,"'&f:‘:f,';n'"o‘f-

kfield, Genesee County ; it measures, in some places, between seven
*The Canada Oak.

{8mithsonian contributions to knowledge : American Jowrnal, Vol. XTI, No. 3",
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and eight feel from the bottom of the ditch to the top of the wall. In
some cases the embankment is not more than a foot in height, and the
trench of the same depth. Lest it should be doubted whether works
g0 slight can Le aatisfactorily traced, it may be observed that a regular

and continuous elevation of six inches may always be followed with-
out difficulty.”

“In respect to position,” adds the same writer,  a very great unifor-
mity is to be observed throughout; most oceupy high and commanding
sites near the bluff edges of the broad terraces by which the connt
rises from the level of the lakes. When found on lower grounds, it 18
usually upon some dry knoll or little hill, or where banks of strears
serve to lend security to the position. A few have been found upon
slight elevations in the midst of swamps, where dense forests, and
almost impassable marshes, protected them from discovery and attack.
In nearly all cases they are placed in close proximity to some unfail-
ing supply of water, or running streams. Gateways, opening toward
these, are always to be observed, and in some cases guarded passages
are visible.”

To this clear and concise description little need be added. The
enquiries proposed by the Canadian Institute, are the following :—

1. Name of township and number of lot in which any Intrenchment
or Mound exists.

2. The area and dimensions, from actual measurement, and if possi-
ble, a plan, with sections.

3. A general description of the situation and neighbourhoeod.

4. Are there any trees growing on the artificial earthwork, if so,
their size, the number of rings of annual growth in the largest stump
to be found ? To eut a tree down to ascertain this fact,_unlesg they
are numerous, would be to destroy a very valuable standing evidence
to the antiquity of the work,

5. Are there still, or were there, previously to clearing, trees of large
size in the area of the work ?

6. Is the place known to the Indians in the neighbourhood by any
name ? Have they any traditions respecting it 7

7. Are stone axes, arrow-heads, Weapons or utensils, ever ploughed
up in the vicinity ? Is broken pottery common ? Have the remains

of concealed stores been discovered? Specimens of any of these
objects will be highly valued.

8. Are there evidences of the place having been surrounded with
posts or pickets ?

9. Have utensils or weapons of copper or iren ever been discovered,
leading to the inference that the place was occupied since the inter-
course of the natives with Europeans began ?

10. Specimens of Indian skulls or crania having evidence of anti-

uity will be valued. But the Council distinctly disown any wish or

:}esire to disturb native burial places of cousparatively recent date, and
strongly recommend that they be treated with respect.

11. Are there any mounds or tumauli of artificial construction, or any
mounds or elevations which from their regularity suggest a suspicion
of such an origin, if so, state the same particulars respecting them ?

12. Are there any local names of Indian origin in your township or
neighbourhood ; if so, a list of them., mdwa.u.ng the language to w .lch
they belong, their correet pronunciation, their interpretation or meaning,
and the local circumstances on which they may appear to be founded,
will be highly acceptable ?

13. Copies of any noteworthy native drawings or writings, such as
those existing on what are called the pictured recks of Lake Superior
and Lake Huron, and generally drawings of any objects connected
with the subjects of these enquiries, will be thavkfully received.

We solicit the attention of those who are interested in the
attractive subject of Indian Remains to the foregoing enquiries.
For our own part, we shall at all times be glad to introduce into
the Journal wood-cuts of any relic possessing peculiar interest,
when transmitted for the inspection of the Institute, or as a
contribution to the Museum now in progress of formation.

Another subject of much scientific and economic importance
is involved in the collection and publication of accurate descrip-
tions and diagrams of strata, whicP may be disclosed by deep
cuttings, either in the drift formation or in rocks upon which
the drift reposes. Fossil remains of large dimensions are not
unfrequently found in the drift, and the foundation limestone
rocks of the Western part of the Province teem with innumer-
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able relies of former organic Jlife. Much interest has recently
been exeited by the discovery of the bones of an audmal of large
dimensions in the neighbourhood of Hamilton, called an ¢ Ele-
phant,’ (Mastodon ) We have seen no selentific description of
the remaing although they poswss singular Interest and have
acquired considerable notoriety.

Fossils and wminerals of every description, when properly
arvanged and deeribed in a public Musemn, acquire » value
which they can rarely o+ never attain in private hands. In this
new and comparatively unesplored country, the seantily furnished
Cabinet of an amateur, unless he be protestonally interested in
winerdagy or pakesutology, or possessed of industey ta deseribe
the few treasures aceident or search may have furnished him
with,—He shorn of more than halt their value, because they do
ot thus contribute to pablie knowledgy, or adsance the interests
of Science,

Railway operations in Gieat Biitain have given an extraordi-
nary impetus fo Geoloical seience during the Iast twenty  yeurs.
They hase apened up the mineral treasures of the conntry in
marvellous abundanee, amd every advantage has been taken of
the opportanities so frequently offered. It would be a mutter of
lasting regret if the splendid facilities now within our reach,
should be permitted to slide from our grasp without being im-
proved to the uttermont.

The Comneil of the Canadian lustitute in their cirenlar of
enquiry alreidy yelerred to, have endemvored to uive n practical
and ueeful direction to the exertions of the members and frionds
of the Institute by soliciting informtion vepevting the Lime-
<tones of Canada. It is winecessany for us to enlmge upon the
cconomie importance of the material, or cumretate the many
useful purposes to which it i applicd.  Jt is not generally
kaown however, that the Farmer, the Builder, the Smelter, the
Soap-boiler, the Bodu-maker, the Candle-maker, the Bleacher,
&e, &, all require it in processes to which spucial vaieties are
peendiady applizable. It is with aview to thar classification
and analvsisy that the Council hanve determined to institute the
subjoined j—

ENQUIRIES REGARMING THE LINLSTONES OF CivaDA,

Tnazomeh a3t does not appear that the Limestones of Canada have
as yet been ful)e' exaunned, by analvsis wr otherwise, in reference to
their economical values, or classdied far practical pu:poses, it has be
determined by the Couuc} of the Cavseny Ivsmitirs, to collect for
1ty Museum, i a1d of these oljrets, specimens of Limestones from the
varjous loealities with the Province; they accordingly request that
all paities who, by residence or mformation, may be able to w-sist the
Counaeil in this matter, will be pleased to transmit to the Secretary of
the Insutute, replies to the accompanying questions, with specimens
of the Liumestones or Limes to which lgwy refer 5 wad to add o those
specimens which arg selected, as illustratine the economical uses more
particularly in view, aay which exhibit fossil remains of whatever kind.

The followlng s a list of the localitics in which Limestones nio
known to exist,* extiacted fiom a paper prepared by W, E. Logan,
Esq, FLIL S, the President of the Instatute.

Malden—Manitouln  Islands, aloug the south side~St Joseph

Istand—coast of Luke Huron, fram Cape Hurd to Riviere au Sable

(north)—varnuu . parts fiomm Cabot’s Head to Sydenham, in Owen’s
Sound ; and from Sydenbam, by Euphrasia, to Nottawasaga ; thenee
by Mono to Es juesing, and by Nelson to Ancaster=~Thoroldew Matehc-
dash Bay—Oniflia—Rama—Mara, and various parts of Marmora—

* Norr.~The quannities w 1he localities indicated ase aotin every case of
A suicient amount 1o be profialily avalable, but they are always of susfi-
cient importance 10 deaw attention to the localitres as a possitle guide to the
disgovery of others 1a the vicinity where quantties may be greater,
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Madoc—DBelloville—Kingston—MacNab--Bytown, and various parte
of Plaatagenct and Hawkesbury—Cornwall—isle Bizard—Beauhar-
nois  Island--Canghnawaya~-~Mantiaal--ldale  Jasus—Terrabione~
Philipsburgh—St. Dominnjue—=romitmes-—De.chambsnit—Beauport
—Bay St. Paul, and Murray Bay~-1 pron--Acton—Wickham——Stan-
stead--lHatley—Dudswell—Temscountn  Lake—Gaspi—Port Daniel
—Richmond—Aunticostt Island.

Hydraulie Lime is found in the fullowieg places *—Point Dauglas,
Lake Huron—Cayuga, 31, miles below the sillaze, on the Grand Rivor
~Thorolu—Iingston—Nepean, near Bytown—Argentowd.

Magnesian—Exit of Lake Mazmaw-=North Sherbrooke, CW.—
Drumnmond~--S1.  Armande=Durham—Sotton—-- Kly—Burham—\el-
bourne—Kingsley—3mplou—~Cheitor --Halnax—Invernoss- - Leeds—
St. Giles Soigniory—St. Mary Seiguiory—-3t, Joseph Seigoiwory,

Replies to the folluwing quaestious or othor inicrmation on the sub«~
jeet widl be thaakfully ackuewledged 1 —

1st. The number of the specimsu refecred to (if any bo forwarded.)

2ud. The namo of the locahty (No. of the lot, concession, and nawe
of tawusinp und county) from whick the same has been takon.

31 The geologiesl position of tho bed, its thickness, dip, superior
and inferior stratz, the nature of the surface, soil, &e. &e. &c., if kaown,

4th. The rnalyss: if it has baen aseectained.

5. Whedher it exists in quantity and position 1o warrant its oconom-
teal use a3 ua article of commorce, and the facilities for traunsportation.

6th. Whether it exhibits any hydraulic properties and to what exteat.

Tth. If Lime has already been manufactured from the stone referred
to—teanstutt a sample—and state the manner of its manufacture—if
peculiar—and in what works the same has boen used.

We shall advert to other important subjects of enguiry in
future numbers of the Journal; in the meantime, we call attention
to the almirable paper by Capt. Lefroy, which has especial
reference to the highly interesting subject of climate.

On the Atmospheric Phenomena of Light: by J. Bradford
Cherrimany, M. A F. C. P, S,

(Fellow of St. Jolw's College, Cumbridye, und Dep. Prof. of
Mathematies and Natural Philosoply in the University of
Torontu. )

(CONTINUED FROM PAGE 6.)

Theie i~ still remaining an extensive class of phenomena kuown
under the generie naume of Aelo, amt comprehending a groat
divenity of appearaaces, about which much ditference of opinion
hias prevailed among plulosophers. 1t is now, howerer, generally
concedial, that the theory proposed by Mariotti, and permitted
for a long time to lie donmat, unti} re-discovered and worked
out by Young, is sullicient to account for most, i’ not all, of the
observed facts, it results agreeing with them not only in general
charaeter but even in the details of neaswement.  According to
this theory, the phenomena arise from the varions refiactions and
reflections of the rays of Jight by the erystals of saow or ice in
the air; which erystals, as i well known, all exhibic more or less
the augle of 60°, their gencral form being that of tiangular or
hexagonal equilateral prisms, terminated by plane bases at righe
angles to their sides,

The folloning is an aceonwt of a kalo ob~erverd near Toronto
by Mr. HL Y. Hind, on 8th Miach, 1847:—

“ A ring of a dull orange evlowr towands its inner boundary,
was visible about 24° from the Sun, together with a second ring
of fainter colour, distant abowt 24° from the fearmer. In the
cireumference of the inner ring, vxactly opposite each other, aud
squally distawt from the horizon, were two mock-suns, weli
defined towards the Sun itself, amd of a Jull orange colour, bus
shooting out into a vivid streak of light, some 10° on the oppo-
site side, parallel to the horizon, Two other coloured ares of
more vivid eolours thar the forwmer, and seemingly of nearly the
same radii, touchel them iu their vertical pomts, with their
comveritios turned towards the Sun. At the points of contaet,
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the colours were st distinet, being in those parts towards the
Sun of .\«l-wp arange, but on the iuner boundury of the two
Tatter arcs ol an m\h-ro blug, the intervening space of a light
gn'\'ll.

The wadius of the inner ring, a3 measured by Captain Lefroy,

at Totonto, wis 22 ° 53

I another halo, sbserved February 9, 1831, by Me, James S,
Clouston, C. T, at Moovse Fuctory, we find “a hortzontud circle
of a whitish colour passing through the ~unt o hado 1ound the
sun of about 22 2 aadiny at the point of intersection of which
with the furmer were two very bright wock-suns; o second halo
of abiut 45 ° r.uhux faintly hn"ml with the prismatic soloursy
(and as in the provious otie) two ares tourhing them at their
highest pointsy, comven to the sun, both colowred, Tt the colours
of the vxeond beings sery vivid lxl\c i r.\m!nm; on the horizontal
cirele, two fuint cluwmlml mock-suns, each about 1202 (98 ° 7)
on either side of the sun, and 2 third divecdy opposite to the sun,
and very much congateld”  Captain Back deeribes a lunar halo
in which a white cross pased theough the moon bounded by a
halo of 222 and having a mock moon in the ewd of ench
branch of the cross.  In a halo of the sun, observed by Hevelius
m 1661, A. D, no les than six mock-suns were seen, as also in
another observed by M. Lambert, in June, 1358, At Kiaihta,
in Sibu'i.t, on February 4. 1820, at sunrise, were seen luaminous
rays bsuing on both sides of the sun, (known m that ~ouutey
1»\ the 1eune of the suw’s ears)) which estended gradually ult
thv\ made the complete tour of the horizon, folmmnr a circle in
the cireuniforence of which were situated seven mock-suts. But
of all 1ecorded halos, the most complex and worgeous is the one
~en at Gotha, on May 12, 1824, and of which a full account
may be found in the Eney. Met, Art. Meteorologsy.

1t will be now seen that the term Al indicates o phenomenon
o complicated as to sender it~ desaiption difficult, no observer
having ever vet seen it complete, and the gppearnaces often
changing during the time of obsersation 3 however, the principal
pitrts Cof it W e thus defined —

. A horizontal white circle pasing through the sun and
makingthc complete cirenit of the heas e,

2 X vertieal white citdey, abo pasiug thraugh the sun and
terminated by the horizon,

These are produced by reflection of the sun’s rays the former
at tie faces of the dee-erystals, whose aves are verticd and at the
bases of thee with siaes horizontal 5 the Liter at the tiees of the
prisis, wheee aves ate horizontal suel perp endividar to the van-

cal plane throngh the sun el spetator, The enystals tendnng

e gy thepieeh en according to the boav of least yesistane,
will xx.ltur.lll} be found i greater abuvdance with their ares
horizontal or vertical, than in iy wther position.

3. These two circles form the white cross in Caplain Back’s
halo, and at their other paint of interseetion ghve rise o a pale
and vivid mock-sun, which s consequently Justin the opposite
point of the heasens to the real suu and at the sune height abose
the horizon.

4. Two other white circles of very rare occurrence passng
also through the sun and the above-mentioned tmage, and egquadiy
inclined, tho b at a varkalde angle, to the verticad cirele (2.)
These arise fom reflection at the faces of prisms when 2
considerable number of them happen to have their axes inclived
at the same angle to the vertical,

5. Three cireudar coloured rings, or kalox proper. surromnding
the sun and having radii about 22, 46, and 90 degrees respectivedy,
They all displax the prianatic colors the two interior having red
on the inside and vielet without, {these being t]l\tm"'uhhut ata
glance from corone or where the order of eolour iy the reterse),
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the thind or outermost on the contrary has siolet within and red
without.  lustde the fist hado s comparstive darkoesy but on
the outsideats violet thdes vy into the nzuee of the sky, suceceded
agiin by adarherspace just within the second halo, between w hich
and the thind s considvrable dlumination follow ed by darkuess
vutside the third,  Of these the firstis produced by riy g 1efrscted
through two adjacent fices of the prisms fn sucli i position that
the refmaeted rav undergoes the feast deviation 5 the secand by
those refracted i like tier throngh o tce and st tuosehs
the lutse, and the third by rds e atter one internal reflection
exaetly s i the primary run-bow, The resalts of theory agiee in
all particudars with 1egnd w these, with the obenved fits, but
there s mentien made in one of Captain Paveds halos of a
prismatic eirele of 352 radins, and in s o sev at the Qbsenvatay
in Toronto, on March 9, 1541, of one of 307 radius§ of these
were not simple corone {the order of colours is unfortunately
not mentioned in cither vine), and the megsaronients e aveuate,
they must be regarded as facts yof unexplained, and it appears
very difficult to trame aay hypothess tor then

6. Two circular coloured axes, wenerally of great brillianes,
touching the fisst halo at its highest and lowest points, amld
turning taeir comvexity tonards the sub, being red ontside and
violet within,  These are formed in the same muner as the fint
halo, by prisins with axes hozizontal, aud occurring i wrene
numbers.  The cireles will luve the zenith for ther ceutre, their
apparent diameters vrving with the sun,

7. Two precisely stmilar vinesy tonching the second halo in lLs
highest and lowest pointsy praduecd, anonlmn‘ to M. Galle,
the same manner w5 the second h:dn by prisms whese aves are
vertical s but this explanation does not seem satstactory,

8. Two other circdes—very re—touching the secomd halo at
points ditant 80° fiom it~ 1 west point, of which no acconnt has
yet been griven by theory,

0, Lml\, at, or near, alf the umhectmu\ of the hisbs proper
with the vertical and hotizontad cireles (1 and 2), have been
obsenved. at one tige or othier, imaves of the sun, wock-sun, or
pashediooas they ae called e mosbior dhven, Thase of the firet
and secand hale generddly pgear codoured Tike the hakos
thenvelies, and spread ont tals tending away from the sun
abmg the white cnclosy but in thise of “the thitd bude, which
are extremely rare, the colours e never been seen, owing 1o
the faintness of this halo, They aortr wenerally 2 httle catside
of the exact anterswtion of the drcles, which Is succestudly
explutied by Ventury, from the ot of the sefiaction not takine
plice eaactly i oa plne perpendicular to the eduae of the prisme.

There may be othier v, ni\tlnuh 1 halo which are ot inclueded
in the abate entneration: and, findods the vast diversity of
forms which the ire-vrvstals may ke, und the sreat number of
ways @ which they mav prosent themselves to the sun, evidentlv
offer a complication of vireumstance  that batthes analysis or
deseription. There i~ sl a class of phnnom(-mdqunlm" on
the atmosphierie polarization of lizlt whise examitation must be
veserved for n future oceasion, atd alo a few of which it may b
doubted whether they are due to atmasp sherie setion s thas not
-+ mention the anroral arch and zodiacal beht whieh some have
attetupled to resolve into atmosplerie phenoniens, the dark hines
of the solar spectrium and the twinkling of the stass may, with
el prodability, be thus vefisieds OF the former of these twe,
s attempt vver at exphoation has st been made, and the katter
has been the crie of n]nh\.ﬂ setenes tor ages, 1t eonsists, a~ may
be seon any char evening, in the sar undcz-mm«f rapid elatges
uf mtumt} and colour—

“The fiery Sirtus alters hiere,
And bickers 1o red and emerald 4
Phitowphers, from Aristothe down 1o Newton, have teied their
Len s i framing by potheses, more ot Jess ingenious, 1) necount
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for this; but later obseriers have contented themselves with
upetting all previous explanations and confeing their own
jgnornnce. 1t was understood, some time ago, that M. Arago
had succeeded at length in deducing the fuets trom the undulatory
theorv; but his mentoir, if ever published, I have unfortinately
not seen.  So ¢ remarkable appearances, though not ditlicult to
explain, offer themselves during a total «lipse of th.c sun, of
which a very intersting deseription anay be found i Hond's
Solar System.

Gas Patents, by Henry Crofty Do C, L.y Professor of Chemistry
in the University of Toronto.

There is scarcely any branch of chemieal manufactme which
has attracted o much attention, and has been made the subject
of such numerous patents as that ot coal gas; we mention coal
@as alone, for although various proposals have been made, and
several carried into evecution, for extracting a gus fitted for
illumination from numerous other subsances; =uch for instance,
as oil, fats, rosin, bitumen, soap-suds, and even water, it dows not
appear that any one of them can take the ple of that from
which the gas was originally producel, viz., coal.

Whether we regard the convenience and utility of this illumi-
nating principle, or the enormous saving of expunditure when its
use is contrasted with that of all other ordinary combustibles, or
the numerous useful applheations which have been made; among
the most interesting of which may be mentioned the singeing of
calico and of thread, formerly cffected by much more clumsy
contrivances; we cannot but consider this branch of manuficture
as one most deserving our attention and worthy of more especial
notiee.

Many improvements have beeu efficted in varions departments
of this maaufacture, as may be seen from the fat of there having
been from siaty to seventy patents or specifications registered in
the Patent Office up to the year 1850,  Since that tine many
miore have been entered, some of which will be brietly noticed
in the present paper.

Although the general application of coal gas to the purposes
of illmmination nuay date from the conunencetnent of the present
century, yet the knowledge of its properties was obtained at a much
carlier period. In letters written in 1888-9, by Mr. Clayton,
Rector of Crofton, at Wakefield, in Yorkshire, addressed to
Robert Boyle, and atterwards to the Royal Society, we find a
tolerably accurate account of the method adopted by the author
for preparing a gas from coal, and also of its properties more
especially as reqards its inflammability.

Between 1770 and 1780 various experiments were made by
Hales and Watson on the production of an inflammable gas from
coal and other substances, but the first, though unsuccessful,
attempt at the applieation of such product to useful purposes
seems to have been made by Lebon in France, during the years
1785-6. The substavce cmployed by him was wood, which
does not yield nearly so good a gas as common coal, a fact which
may probably account for the fuilure of his experiments.

In the year 1792, Murdoch lighted his dwelling houso with
gas, and 1n 1798 a8 gas-work was established in the factory of
Messrs, Bolton & Watt, with whom Murdoch was connected.

For some vears subsequent only a few private factories were
furnished with this valuable means of illumination. It was first
applied to lighting streets in 1804, when Pall Mall in London
was furnished with gas, to replace the clumsy and inadequate oil
lamps, which all old resiaznts in that city may remember.  Since
that period the use of gas for this purpose has becume thoroughly
appreciated and most widely extended.
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Gas which may be applied to the purposes of ilhunination is
frequently found in nature, exwding either from the soil, or rock
or passing up with mineral witers. The holy fires of Bakuy, the,
satural gas of Fredowin, (on Lake Erie) the so called burning
springs above the British Fally and at Hamilton, the burning
fountain of Dauphing, as well as many others in various pants
of the world 1mghe heie be mentioned. The gas which is thus
evolved is not, however, of the same nature as that obtained
artificially from coal, althongh enal gas does, under certain
circumstanees, contiiin a very large proportion of the alove
mentioned compouml, and a very comsiderable quantity in all
cases. The evolution of this gix 1 uot, therefure, to be taken as a
proof of the existence of coal, although in the coal menes it is
the substance which so freuently produces sueh calamitous
accidents, being generally known by the names of fire damp,
marsh gas, dee® 7 It appenas that Jong before conl gas was
employed in England, the Chinese were in the habit of employ-
ing the natural product for the purposes of illuminating and
heating.

Before entering upon the improvements which have been
effected in the manufacture, it may be well to describe, in a few
words, the process as originally adopted, and the objects of ws
several parts.  ‘The coal bemg heated strongly in exlindiical iron
1etorts, gives oft & minture of vinjous gases, together with certain
oils, tar and water holding in solution several salts prineipally of
ammonia.  From these bodies the gas is puriticd, fustly —lv
traversing a large tube or reservoir called the hydraulic maing
and, secondly,—Dby passing through a sevtes of pipes kept cool by
a stream of water.  The mixed gases are then conducted throngh
the pwritiers, which are large vessels filled with aistwie of lime
and water; noxious gases, and some which are either not com-
Lustible or do not give out any great hueht when buvat ure thus
removed, anl the so purified gas is then passed off into the
gasometer or collecting vessel,

In each of the processes abive deseribed great improvements
have been effected, while other contrivances Juve Leen attached
to the factory, either for the purpose of improving the quality
and illuminating power of the gas, or of vendering available, for
teehnical purposey the different products obtained during the
process, .

The improvements may e classified under three heads:

Ist. As regards the quantity and quality of gas produced from
a given weight of coal.

2nd. As regards the efficiency and economy of the purifving
process.
3ra. As regards the illuminating power of the gas.

The quantity of gas produced depends prineipally upon the
nature of the coal subjected to distillation, the finer cannel coal
yvielding as much as 18,000 cubic feet of gas for every 100 cubic
feet of coal, while poorer kinds do not give more than 9000,
The quantity will also depend, to a considerable extent, on the
rapidity with which the conl is mised to a cherry-red heat; if
the coal be damp, and the heat raised slowly, a large quantity of
tar wili be produced, much of which will distil off” without pro-
ducing gas. The quality of the gas varies with the duration of
the process, during the first hour that substance which gives its
strong illuminating power to the %m is found to the extent of 13
per cent., while 2t the end of 5 hours there is only 7 per cent,
and at the end of 10 none at all, and the gas consequently,
when burning, gives out little or no lgit. Olefiant gas, (the
illuminating principle) which burns with a brilliant white Lght,

* The explotion which oceurred some few wecks since, in A well on
Queen Sireet, Toronto, but whuch was fortunaiely not avtended by any
serious consequences, was undoubtedly owing to an escape of this gas from
the bottom of the well.
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when brought into contact with rel hot iron for any length of
time becomes decomposed, it deposits either @ portion, or even
the whole of its earbon, and becomes converte !, in the former
casey to marsh gas; in the latter into hydrogen. both of which
give out but littte light when burning.  From these consider-
ations it becomes apparent that dry coul should be wsed, that it
should be heated as rapidly as possible, and the provess not
contitued beyoud five hours

The retorts have been the subject of great improsements as
regards their shape, nature and arrngement,  The old eylindri-
cal iron retorts hase given plice to lat-bottomed or even kidney-
shuped ones, clay vessels hive been introduced to save the
destruction of the ivon, and an arrngement which seems to be
pethaps the best is a combination of both plans.  Seven clay
retorts are lwated by o fire placed in the centre of them, the
flames play round these vessels and descending heat five iron
retorts. It is found that the metad is thus much less acted upon
than weeording to the old plan.  According to Lowe's patent
one-half of the retort only is charged at one time, and openings
are made at each end: the halves are charged alternately.  The
propriety of this arrangement seems doubtful, owing to the ready
decom position of olefiant gas when in contact with a strongly
heated surface as already” mentioned.  According to Croll's
patent one half of the retort is chirged with coal, the other Judf
with coke, when the coke becomes red hot, steam is diiven in
{15 Ih of water to 1 ton of Newenstle coal) which passing over
the red hot eoke and becoming decomposed mives with the gas
arising from the conl. The rativmale of this process will Le
tentiond hereafter,

The puritication of the gas is porhaps the most hmportant
pat of the process, and is even, at the present day, constamdy
un lergning some improvement.  The wis as evolved from the
rototis containg  unony othery, the following  gases :—Oletiant
s, light cuburetted hydrogen (marsh gas) carbonie onide wnl
hy troen. The three latter are, in point of illuminating power,
nearly uselss, adthough they may perhaps serve as a diluent for
the otherwise too powerful oleflant gas; their removal, theretore,
fiom the misture would probably not he adsisable, evenat it
were possitile,

There are other substances, however, in the misture, which if
allowed to 1emain would be positively injurious, such as carbonie
sulphutons and muidatie acids, sulphocyanogen, sulphuretted
hydrogen and ammonia; of these, the first five may be perfectly
removed by means of the lime purifiers. whether they be in 2
free state or combined with ammonia, but this latter substanee
itself will still remain, and has to be removed by some other
contrivance.  As the simplest, and perhaps most economical,
may be mentioned the use of sulphuric acid, (Croll's patent)
the gas either before or after its entrance into the lime purifiers,
is passed through dilute sulphurie acid, the ammonia remains
behind in combination with the acid, forming a salt (sulphat- of
ammmnonia) which is exceedingly valuable as a manure, and has
lately been strongly reconmmended for many horticultural pus-
poses.  The quantity of salt thus obtained is not inconsiderablo,
inasmuch as the gas contains about 53 ,th of ammonia,  Tha ¢as
is stated to be very much improved by the separation of ammonin
ir several respects; firstly, its illuminating power is increased 5
per cent; and secondly, its corrosive action on brass or eopper,
jets and pipes is materially diminiched.  Morcover, by the pre-
vious removal of the ammonia, the lime used in the puritier
does not acquire so disagreeable a smell as when not thus treated.
Besides the foregoing patented process of Croll, there are numer-
ous cthers fer the removal of ammonia from coal gas, all depend-
ing upon bringing it into contact with some substance which
may either combine directly with it, or else by a decomposition
may effect its removal.  For instance, bone dust dissolved in oil
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of vitriol is sometiines uwed, yielling a most valuable manure,
Various acids, and even nentmal sty (for instance, the common
green viriol, or sulphate of iron) are recommended in Johnson's
patent. Philippi and Mallet recommended salts of manganese,
whicl ¢an be obtained m large quantities from the residues in
bleaching works.  Croll uses sulphurous acid as o purifier, by
which rather larg  quantities of sulphur are obtained; Lut in
all these processes i is still necesary to amploy either a wet or a
dry lime purifier before the gus is rendored fit for use. The
residue from the lime vats has a most detestable smell, and is
scarcely 0 be reconnnended for agricultural purposes until it has
either been romsted, or exposed for a length of time to the
atinosphere.

An exceedingly curious and ingenious process has been pa-
tented by Mr. Laming by which the puritication of the gas is
eftected by the chemical aetion of its own impurities on materials
which do not require to be renewed at such short periods ns is the
case with lime, A wolution of the chloride of iron is mixed with
either lime or chalk, sawdust i< then added, and thas a porous mass
is prepared in which after exposure to the air, the principal and
active ingredicuts ave lime, peroxide of iron, and muriate of lime.
The sulphuretted hydrogen is absorbed by the oxide of iron and
suiphuret of iron formed, carbonate of lime i also produced, and
aeeording to Mr. Laming muriate of ammonia likewiwe, although
the chennent provess whieh effects this formation does not seem
tc hee very clely made out in his deseription.

The mistine aliorhs the imparities very perfeetly, and possesses
this advantage, that on being exposed ta the atmosphere it bas
no disagreeable smell, but beeomes rapidly oxidized, the =ulph-
urct of iron passing into <ulphate, whic's salt s ageain decomposed
by the chalk, (arbonate of limey snd thus the mixture of iteelt
returns to it~ otiginal condinon, viz, peroxide of iron and chalk,
After being used @ number of tines the salt of ammonia acenm-
ulates to sl an extent as to impede its action, m that case it
onty needs 1o be washed well, in order to restore to the misture
its oviginal ethicacy.

(To be Continued.)

Remarks on Thevinometric Registerss by Capte J. H
Lefroyy, R, A Fo R, S,

One of the fint physieal enquities to which the attention ot
the occupants of a new country is naturally directed, seems to be,
in almost every case, the Tempaatare of the Air; and this
choice is justified, not only by the intimate perseual concern we
all have in that question, but also by the civcumstance that the
greater part of the other phenomena of the weather, that is of
meteorology in relation to the busness of life, depend more or
less immediately upon it.  And there is & particular interest in
all cueh observations as date from that great epoch in the physi-
cal history of a countiy, in which it first becomes the abode ot
civilized man. 1t then begins to undergo those superficial changes
which his industry toils to effecr.  From such observations must
be taken, at a future period, the data for a number of refined
enquiries of the greatest interest. By reference to them we learn,
or ought to Jearn, whether we can bring about changes of chimate
by human agency: whether such changes are always beneficial,
and therefore in harmony with the design of the Universe: or
sometimes nexions, and therefore in favour of the opinion that
there arc pre-ordsined bounds to the extension of civilized man
over the Globe: if we may credit Father Hug tho finst result of
the extension of Chinese industry into Independent Tartary, has
been to render the country uninhabitable: may no such result
follow the invasion of Canadian woods by British ploughs, but
thus we leam that such a thing is within the bounds of possibil-
ity. Again, inseparably connceted with the settlement of a
country, is the gradual disappesrance of whole classes of the



30 REMARKS ON THERMOMETRIC REGISTERS.

animal kingdom.  The wolf, the bear, and the beaver have dis-
appeared trom Great Britain: the lwst public reference to the
latter, as amony the fere naturie of the British ises iy, as wo
learn from Mr. Daniel Wilson, in an act of King David L of
Scotlind, A. D. 1124; less than a century will doubtless see the
extinction of’ the same species, and some othens in Canadin; but
that which British naturalists and geologists ennnot now determine
by direct evidence, namely, whether a corresponding change of
clitnate has occurred, may be determined by our posterity if wo
will only take a little trouble in the matter.  And let me not bo
met here by the okd, but ingenious objection, that we are not
bound to do anything for posterity since posterity does nothing
for us. Dosterity does something tor us.  With posterity hie the
hopes and aspirations which are a part of the present rowanls of
life: it is the guardian of our dearest iuterests, amd we can no
more disconnect onrselves from the future than from the past.
However, in our circumnstances it is not altugether necessary to
resort to this argument to justity a reference to the present imper-
foct state of observation in Canada with a view to its improvement.
We have, so to speak, side by side, in this extensive country, the
twelfth and nineteenth century.  The rude beginnings of settle-
ment, where man shares the soil with the wildest natives of the
forest, and nothing las as yet occurred to atfect the physical
conditions of a state of nature; and the fully develuped emphie
of his industry, where alf the local changes likely to oceur are
already wrought ot.  Can there be nu comparison made between
these condivions? It is perfectly possible, but unfortunately the
materials do not exist.

Let us suppose the admirable example of the States of New
York, Ohio and Massachusetts, to be followed by the Canadian
Legislature, or, as it may be, by the diftferent District Councily,
in the appropriation of a suflicient sum to supply cach District
Grammar School thioughout the country with accuate meteor-
ological instruments; and that a careful register is kept at each.
There would then be about twenty points, in aldition to those
already existing, at which the mean temperature for every month
of the vear would in a few years be known, and thev would be
conneeted with o large number of stations 1 the States just
named, Situated, as they would be, at various elevations above the
sea, a4 correction would be requisite to reduee them to the same
Plane, and possibly., also, other corrections: but these applied, we
should have a ~etes of <tations which ought to furnish, with great
precision, the curves of equal monthly temperature, or the iso-
thermals. asthey are termed, of the respective months, in this
region of the Ameican continent. It woull be not a little
curious and mteresting to <ee these fines when drawn on the
map, varying their contiguration, as they would probably do, if
the observations were perfectly good, according to the character
of the country throngh which they might pass. To see, for
example, thowe belonging to the winter months bending to the
north, and those belonging to the summer ;months bending to the
south, when they emwerged fiom an uncleared to pass through
a well settled district; to see in like manner the lines connecting
places having an equal annual fall of rain or snow, detlected from a
symmetrical course by large areas of forest interpolated between
thriving scttlements and open spwes.  What the singular dis-
cavery of the very thernometers used by Gilileo, and their com-
parison with 1odern instruments, has not shewn, because Italy
has long ago attained its perinanent climatie condition, namely,
the efieet of two centuries of improvement, might thus very possi-
bly be disclosed to our view in a dozen years, nor could any one
capable of the pleasure arising from the contemplation of natural
laws and operations fail to derive it here. It would be easy, but
is probably not necessary, to name other ressons why accurate
observations of the thermometer would be highly valuable. I
pass therefore, at onee, to the question as to what is neeessary 1o
give observations this character.
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Almost every house possesses 8 thermometer, in very many
eases some sat of regular register is k‘:}n. A good many of
these regristers, sooner or later, get printed.  Can anything more
borequired?  Alas! a great deal; nine out of ten of all such
amatenr registers are not only worthlese, but mischievous and
deceptive, oning to the neglect of two simplo precautions at the
outset,  Fira,—To get a good instrument:  Secondly,—~to
estublish it i1 a proper positior.

1. Of Thermometers—The common instruments purchased
for five or ten shillings at hardware shops, nre entirely unfit for
our purpose, on the grounds of inaceuracy and want of sensibility.
The best form o’ thermoweter is one in which the bulb is eylin-
drical, or at least clongated, not globular, and blown extremely
thin; each degreg, at Tc:\st, should be marked on the seale; in
the best instruments the degrees are subdivided; the graduation
for general Canadian use shuuld extend from —30° to -+110°:
in Lower Canada it may occasionally be necessary to employ a
thermowmeter graduated below —30°: mercury thermometers are
proferable to those in which the luid is alcohol, from the property
which the metal possesses of varying in volune almost exactly in
proportion to the variations of temperature, such is not the case
with aleohol, which is also subject to chemical chunges capable of
atlecting its volume. The expansion of these fluids between the
freezing and boiling point of distilled water, the latter, under a
barometric pressure of 29.992, (760 millimetres) is as follows :—

Mercury 33'35 ==0.018018 Dulong and Petit.
“ sy = 0.018153 Regneault,
Alechol g =0.111

the volume of each at the freczing point of water being tnken as
uuity.  The expansion of volume for one degree will be in pro-
portion, according to the seale we employ, and from these values
may be calenlated the dimensions which the bulb of the ther-
mometer must haveto render expansions of any degree of minut. -
ness, which may be required, visible in the tube.  In making stand-
ard thermometers of the highest character, the first step is to
solect a piece of glass tube, and to introduce it into a verv small
quantity of mereury, filling about half an inch of its length,
By blowing wently through a flexible tube, this portion of merenry
is made to move onwards n suceessive steps each of its own length.
Should there be any inequalities in the” bore of the tube, as is
usually G case, the e gquantity of mercury will veeupy soue-
times a longer sometimes a shorter space; the exact space it
occupies is meastired with all the precision possible in each position,
marked on the tube, and afterwands subdivided as much ws way
be necessary.  The seale is thus divided according to egual capa-
cities of the bore, a chcmnstance obviously essential to the acen-
racy of the instrument. A bulb being next blown on to the
tube the thermometer is finished in the usual way. The neat
point is to determine the value of the divisions on the tube in
terms of Fuhrenheit's or any other seale.  I'his is done by first
immersing the instrument in a mixture of crusheld ice with water,
and noticing by the aid of a telescope, from a distanee, the exact
division at which the mercuey stamds; then suspending the
instrument in a vessel of peculiar construetion over boiling water,
and wotiving in the same way the division at which it stands
when the air has been eompletly expelled from the vessel, and
it is fillad with steam whose elasticity is represented by the bar-
ometric pressure at the moment.  The tempeiature of such steam
reduced, if necessary, to the standard barometric pressure, is the
physical constant which philocophers have agreed to refer to fur
the upper fixed point on the scale, that of freezing watar being
the lower fixed point; but there is a slight discrepaney in the
data used in England and in other countries. The standard
barometric pressure is 26,800 inches in England, measured on a
brass seale having a temperature of 62° and 29,922 inches in
France, measured on a brass seale having a temperature of 32°:
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the temperature of the mercury is supposed to be 32° in bnth
cases. 29,800 inches at 62° is but 29,791 inches at 32°, there
is consequently a real discrepancy of 0,131 inch between the
standard barometric pressure in the two countries, and trifling as
this quantity may appear to be, it mukes the French boiling point
nearly a quarter of a degree Fabrenheit Ingher than the Enghsh
(0°.24), and like the use of ditlerent seales and measures, is one
of the anomalies in science which it may be hoped will be
removed at no distant day. Let us suppose then that the mer-
cury in a thermometer, graduated as deseribed, stands at 115.7
divisions in ive, and at 617.9 in steam of the standard elasticity.
Then, if Fahrenheit'’s seale be adopted, we hunve 501.2 divisious
to represent 180 degrces, whence each division ==0°.2784 Fah-
renbeit, and the exact temperature corresponding to any division
is known. The term stand.erd thermometer is improperly applied
to any instrument which does not extend from the freeamg to
the boiling point, and of which the perfect equality of the sub-
division has not been established, 1t is however commonly applied
to instruments on which unwual pins have been bestowed, and
which have been compared with atrue standard.  Thermometers
manufactured and sold by wholesale have not the slightest pre-
tensions to this character. It is escontial that every observer
should verify for himself, at least the freezing point marked on
the scale of his instrument, by immersig it i pounded ice and
water, up to the division 32> on the scale.  The best instruments
will frequently deviate a little from the truth, owing to a change
which the capacity of the bulb undergoes in course of time, the
cause of which is still very obscure; an error of one or even two
degrees is by no means extraordinary in common instruments.
In Canada it is chiefly the graduation below the ficezing point
whicht the observer has to suspect, and it is desiruble where a
standard thermometer camnot be referred to for comparison, to
test an instrument by inmmersing it in a mixture of 1 part com-
mon salt, 2 parts snow, thoroughly mixed together and stirred up
in a deep cup, when it should sink to —4°; this temperature s
howeser not absolutely constant like the others, but sufticiently
so for a usceful practical test in the absence of better means.
The observer should not in these experiments trust to a single
reading, but take a considerable number, with an intenval of a
minite between them,  The cup itelf may be placed in an
exterior vesael filled with snow,  Thermoneters are not in genvral
much in crror at the summer temperatures,
(T be continued.)

On the Phvsical Lines of Magnetic Forces by Puof, Faiaday,

On a former oceasion, certain lines about a bar magnet were
described and defined (being those which are depicted to the
eyve by the use of iron filings sprnkled in the neighbowmhood of
the magnet)) and were recommended 28 expressing accurately
the nature, condition, dircetion, and amount of the force in avy
given region either within or out~side of the bar. At that time
the lines were considered in the abstract. Without departing
from or unsettling anything then said, the enquiry is now entered
upon of the possible and” probable physicdd existence of such
lines. Many powers act manifestly at a distance; their physical
nature is incomprehensible to us: still we may learn much that
is real and positive about them, and amongst other things some-
thing of the condition of the space between the body acting and
that acted upon, or between the two mutually acting bodies.
Such forces are presented to us by the phenomens of gravity,
light, clectricity, maguectism, &¢.  These when examined will be
fonnd to present remarkable differences in relation to their respec-
tive lines of forces; and at the same time that tiey establish the
existence of real physical lines in some cases, will facilitate
the consideration of the question as applied especially to magnet-
ism. When two bodies, a, 4, gravitate towards each other, the
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line in which they actis a <traight line, for such is the line which
cither would follow if free to move. The attractive foree is not
altered, cither in direction or amount, it a third body is made to
act by .ravitation or otherwise upon either or both of the first
two. A halanced eylinder of brass gravitates to the earth with
a weight exactly the same, whether it is left like a pendulum
freely to haug towards it, or whether it is drwn asido by other
attractions or by tension, whatever the amount of the latter may
be. A new gravitating foree may be exerted upon a, but that
does not in the least attect the amuunt of power which it exerts
towards & We have no evidence that time enters in any way
into the exercise of this power, whatever the distance between the
acting hodies, as that from the sun to the earth, or from star to
star.  We can hardly conceive of this foree in one particle by
itself’; it is when two or more are present that we comprehend it:
vet in gaining this idea we perceive no difference in the characier
of the power in the different particles; all of the same kind are
equal, mutual, and alike. In the caso of gravitation, no effect
which sustains the idea of an independent” or physical hne of
force is presented to us; and as far as we at present know,
the line of gravitation is merely an ideal line representing
the direction in which the power i3 exerted. Take the sun in
relation to snother force which it exerts upon the carth, namely,
its illuminating or warming power. In this case rays (which are
lines of force) pass across the intermediato space; but then we
may aftect these lines by different media applied to them in their
crurse.  We may alter their direction either by reflection or
refraction; we may make them pursne eurved or angular coures.
We may cut them off at their origin, and then search for and
find them before they have attained their objeet.  They have a
relation to time, and occupy eight minutes in coming fiom the
sun to the earth: so that they may exist indepemlcmTy cither of
their source or their final home, and have in tact a clear distinet
physical existence.  They are in extreme contrast with the fines
of gravitating power in this respect; as they are almost in respect
of their condition at their terminations. The two bodies
tenminating a line of gravitating force are alike in their actions
in every respeet, and so the line joining them has like relations
in both directions. The two bodies at the terminals of a ray are
utterly unlike in action; one is a source, the other a destiover of
the Iine; and the line itself has the relation of & stream flowing
1 one direction.  In these two cases of gravity and radiation, the
diiference between an abstiact and a physieal line of foree is
immediately manifest. Turning to the ease of statie electricity
we find here attractions (and other netions) at a distance, as in
the former czse<; but when we come to compare the attraction
with that of gravity, very suiking distinctions me presented
which inunediitely atlect the guestion of a physical line of foree,
In the firt place, when we examine the bodies bounding or termi-
nating the Iines of attraction, we find them as before, mutually
and equally concerned 1n the action; but they are not alike: on
the contrary, though each is endued with a foree which, speaking
generally, is of the like nature, still they are in such contrast
that their actions on a third Lody In a state like cither of
them are precisely the revere of each other,—what the one
attracts the other repels; and the force makes itself cvident
as cne of those manifestation of power endued with a dual and
antithetical condition-  Now with all such dual powers, attraction
cannot orcur unless the two conditions of force are present and in
face of euch other through the lines of force. Another essential
limitation is, that these two conditions must be exactly equal in
amount, not merely to produce the effects of attraction, but in
every other case ; for it is impossible so to anrange things that
there shall be present or be evolved more electiic power of the one
kind than the other. Another limitation is, that they must be in
physical relation to each other ; and that when a positive and
a negative electrifizd surface are thus associated, we cannot cut
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ofl'this relation except by transferring the forces of theso surfaces
to equal amounts of the contrary " forces provided elsewhere.
Another Limitation ix that the power is definite in amount. If
a ball a be charged with 10 of positive electricity it nay bo made
to act with that amount of power on another ball & charged with
10 of negative electricity 5 but if 5 of its power be taken up by
a third ball ¢ charged with negative electricity, then it can only
act with 5 of power on ball a, and that ball must find or evolve 5
of positive power elsewhere : this is quite unlike what occurs
with gravity, a power that presents us with nothing dual in its
character. ~ Finally, the electiic force acts in curved lines. If a
ball be clectritied positively and insulated in the air, and a round
metallie plate be placed about 12 or 15 inches off, facing it, and
uninsulated, the Iatter will be found, by the necessity mentioned
above, in a negative condition ; but it is not negative only on the
sido facitg the ball, but on the other or outer fuce also, as may
be shown by a carrier applied there, or by a strip of gold or sil-
ver leaf hung agninst that outer face.  Now, the power affecting
this face does not pass through the uninsulated plate, for the
hinnest gold leaf s able to stop the inductive action, but round
the edges of the face and therefore acts in curved lines.  All
these points indicate the cvistence of physical lines of clectric
foree:—the abeolutely essential relation of positive and negative
surfaces to each other, and their dependence on each other con-
trasted with the known mobility of tie forces, admit of no other
conclusion. "The action also in curved lines must depend upon
a physical line of force.  And there is a thivd important charac-
ter of the force leading to the snme result, namely, its aftection
by media having ditlerent specific inductive capacities.  When
we pass to dynamie electricity, the evidence of physical lines of
force is far more patent. A voltaie battery having its extremities
conunected by a condueting medium, has what has been expressly
called & current of force running round the circuit, but this current
is an axis of power having equal and contrary forces in opposite
directions. 1t consists of lines of force which are compressed or
expanded according to the transverse action of the conductor,
which changes in direction with the form of the conductor,
which are found in every pat of the conduotor, and can
be taken out from any place by channels properly appointed
for the purpose ; and nobody doubts that they are physical lines
of force.  Finally as regards a magnet, which is the object of the
present discourse. A magnet presents a system of forees perfect
in itzelf, aud able, theretore, to exist vy its own mutual relations.
It has tue dual and antithetic character belonging to both static and
dynamic electricity ; and this is made mamfest by what are called
its polarities, 7. e. by the opposite powers of like kind found at
and towards its extremities, These powers are found to be
absolutely equal to each other ; one cannot be changed in any
degree as to amount without an equal change of the other; and this
is true wk ‘n the opposite polarities of 8 magret are not related to
each other, but to the polarities of other magnets. The polaritics,
or the northness and southness of a magnet, are not only related
to eack. other, through or within the magnet itsclf, but they are
also related externally to opposite polarities, (in the manner of
static electric induction) or they cannot exist; and this external
relation involves and necessitates an exactly equal amount of the
new opposite polarities to which those of the magnet are related. So
that if the force of a magnet a is related to that of another magnet &,
it cannot act on a third magnet ¢ without being taken off from ,
to an amount proportional to its action on ¢. The lines of mag-
netic force are shown by the moving wire to exist both within
and outside of the magnet; also they are shown to be closed
curves passing in one part of their course through the magnet;
and the amount of those within the magnet at its equator, is
exactly equal in force to the amount in any section including the
whole of thote on the outside. The lines of force outside a
magnet can be affected in their direction by the use of various
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medin placed in their course. A magnet can in no way be pro-
cured having only one maguetist, or even the smallest excess of
northness or southness one over the other.  When the polaritics
of A magnet are not related externatly to the forces of other
magnets, then thoy are related to each other: . e. the northness
and southness of an isolated magnet are externally dependont on
and sustained by each other. Now, all these fucts, and many
more, point to the existence of physical lines of force external to
the magnets as well as within. They exist in curved as well ns
in etraight lines; for if we conceive of a. isolated stright bar
magnet, or more especially of a round dise of steel maguetized
regularly, so that its magnetic axis shall be in one diameter, it is
evident that the polaritics must be related to each other exter-
nally by curved lines of force; for no straight line can at the same
time touch two poin's having northness and southnes.  Curved
lines of force can, us I think, only consist of physical lines of force.
‘The phenomena exhibited by the moving wire confirm the same
conclusion. As the wire moves across the lines of force, a currant
of electricity passes or tends to pass through it, there being no
such current before the wire is moved.  Tue wire when quiescent
has no such current, and when it moves it need not pass into
laces where the magnetic force is greater or less. Itmay travel
in such a course that if 8 magnetic needle were carried throush
the same course, it would be entirely unatfected magmetieally, i e,
it would be a matter of absolute inditterence to the needle
whetler it were moving or still, Matters may be so arranged
that the wire when still shall have: the same diamagnetic force as
the medium surrounding the magnet, and so in no way cause
disturbance of the lines of force passing through both; and yet
when the wire moves, a current of electricity shall be generated in
it. "The mere fact of motion cannot have produced this current:
there must have been a state or condition around the magnet and
sustained by it, within the range of which the wire was placed;
aud this state shows the physical constitution of the lines of
magnetic force.  What this state is, or upon what it depends
cannot as yet be declared. It may depend upon the cther, as a
ray of light does, and an association has already been shown
between hght and magnetism. It may depend upon a state of
tension, or a state of vibration, or perliaps some other state
analogous to the electric current, to which the muagnetic forces
are so intimately related.  Whether it of necessity requires matter
for its sustentation will depend upon what is understood by the
term matter. If thatis to be confined to ponderable or gravitating
substances, then matter is not essential to the physical lines of
magnetic force any niore than to a ray of light or heat; but if
in, the assumption of an ether we admit it to be & specics of
matter, then the lines of force may depend upon some function
of it. Experimentally, mere apace is magnetic; but then the
idea of such mere space must include that of the ether, when one
is talking on that belief; or if hereafter any other conception of
the state or condition of space rise up, it must be admitted into
the view of that which, just now, in relation to experiment, is
called mere space.  On the other hand, it is, I think, an
ascertained fact that ponderable matter is not cssential to the
existence of physical lines of magnetic force.—Athencum.

Canada in 1852: Extract from Notes on Pablic Subjects, by
Hugh Seymour Tremenheere.

Let any one who has considered these Provinces thus far now
glance for a moment at their great and flourlshing towns; Ham-
ilton, bencath a bold escarpment and enfolding hills richly covered
with the primeval forest; the undulating plain on which it stands
diversified with foliagre, cultivation and villas; the inlet from the
Lake, whick forms its harbor, presenting an agreeably varied
outline; the villas generally in a thoroughly correct style of
architecture, and surrounded by grounds as well kept and as neat



1852.)

as art and care can make them; the streets wide, the houses sub-
stantial, the public buildings creditable, the shops and  wholesale
warcliouses showing every sign of a thriving and exuberant
trade.  Torouto, spreading over a wide and gently rising plateau
on the Lake shore, handsomely built, increasing most rapidly,
possessing public buildings which in dimensions, in correctness of
taste, and in solidity of construction, are surpassed by few of a
stmilar kind in the second rate towns in England; its wealth
steadily aveumulating, under perhaps the comparatively slow but
certain course of the strivt business principles and ercantile
Lionor of the “oll country™; its numerous neut and well kept
villas, and houses of larger pretensions attached to considerable
farms at a further distance from the town, attesting the effect of
the provess,  Kingston, alo showing signs of prosperity and
progress; distinguished, even among the towns in Canada, for
tha grandeur and correctness of design of its public buildings
(market houses, public oftices, &e.) 3 oceupying an important posi-
tion at the head of the Rideau Canal; guarded by its strong
fort, which combines in the landscape with the varied outline of
the town, the inlet forming the small dockyard, the woody ixlands
and the surrounding couutry. Montreal, alive with commerce,
pleasing the eyve with the graceful forms of the hills around;
some of its old narrow and somewhat picturesque streets remind-
ing one of Europe; its public buildings erected and in progress,
aqually substantial and ereditable.  Quebee, with its undying
interest, its beauty of position and outline, its crowd of masts
along its wharfs, its fleets at anchor below the citadel, or in
the “Timber coves” beneath overhanging dliffs and foliage,
its quaint old streets, its imposing fortifications, and its busy
population.

Let all these circumstances be weighed; the great natural
resources of these provinces, the energy now at work in develop-
ing them, the inducements thereto held out by the home growth
of a consuming population and by the expanding facilities of
transport cither to the home or to the foreign markets; and it
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will be seen how extensive a field is there opening for the still
further employment of British Capital and labor,
* * % * * *

The respect and adwiration I conceived for that splendid
colony on seeing it from one end nearly to the other, were in no
wise diminished by what I witnessed or heard of the French
Canadian portion of it; nor were the anticipations of its future
progress in any degree Jessened.  And should any one m this
country be disposed to undervalue it, cither in itselt or as *part
and pareel” of the Dritish domivions, I would beg him to go
and pass through the length and breadth of that .ﬁworcfl and
magnificent land,  Let Lim picture to himself its thirty millions
of acres of soil, than which finer and richer never came from the
beneficent hand of nature; let hiwm survey that splendid river,
bearing to the ocean vessels that have navigated its parent water
for two thousand miles; let him examine its Canals—those noble
works of skill and science that have as it were smoothed the
rapid and made a stepping stone of the rocky ridge that throws
Niagara over its brow; let himn walk through those towns on the
margin of those lakes and that river—towns which wealth has
already decorated, and which a sober and correct taste, and solid
comfort and convenicenee, have already stamped with a thoroughly
English character. Let him then look at the varied and in some
parts picturesque scenery, either glowing in the hot stmmer's
sun, or arrayed in the gorgeous tints of an American  Autumn,
or reposing under the bright and silent winter's sky.  Let him
see the many and various fruits of the earth pouring into those
towns daily, as from the very lap of plenty. Let him think of
the genuine English fecling, grounded on the participation of
British freedom with the pride of British origin, which pervades
the land ; and the no less deep and elevated sentiments of French
nationality, with which, in singular and beautiful union, a chival-
rous loyalty to our Queen is mingled as the colors in a prism, distinct
yet united. Let him see and consider these things, and then ask him-
self if that is a country of which to speak lightly, as one that may
possibly be torn, or may one day fall away fiom the British Crown!

e A

The Irish Submarine Telegraph.

The success of the Electric Telegraph would have been greatly
circumscribed, if ineans had not been found of passing the clectro-
current wnder water.  Intelligence would have been transmitted
swiftly over continents, and arrested by narrow channels.  The
instruments of perfecting important diseoveries sometimes appear
along with the invention. The electro current can be conveyed
beneath water by the aid of gutta percha, and this singular
material came into the western markets at the preeise time when
it was required to accomplish this work. The wires of the
Electric Telegraph, when stretehed on poles by the side of
railways, according to the common practice in this country, are

wires, although that is entircly imaginative; but, in the case of
the subterrancan telegraph, information of an evil deel seoms to
spring out of the carth.  But the telegraph has other, more
common, and more important purposes to serve, than that of a
police assistant. It is not always charged with messages of evil.
It carries all the more important missives of the age, and if it ever
Dbrings a tale of danger of war, it will as often convey the glad
tidings of safety and of peace. Its operations and tendencies are
all on the side of intor-national friendships and amity, for it utterly
annihilates distance, in one regpect, and will maintain yet hourly
communications between the most distant regions of the carth

independent of gutta percha; but when they are carried through
tunnels, its aid s necessary.  The aerial telegraph, although
common in Britajn, is V

! In 1 not universally used. The subterrancan
system Is chiefly practised in Germany.  We suspend the wires
on poles, and the Prussians cover them up in a trench, The
gdea Of_ messages overtaking railway trains, pasing them with
mconc_ewablc rapidity, and preparing for travellers an unwelcome
reception at thf: end of their journey, has bLecome a frequent
subject of sentimental writing, It is not quite so startling as
those underground messages transmitted +with cqual rapidity.
As the train lurries over the line, the traveller has leave to
imagine that his eye detects a slight tremulousness in nei ghbouring

¥

But deep, wide aceans intervene between them, and neither the
English nor the German systems of telegraphing are practlc’aﬂ le
on them. Science had not material whereby to throw a bridge
with poles and wires over the Atlantic, while the subterranean
system seemed at least equally improbable. The ]:)?tur,.ln)\vo\;er,
afforded suggestions for a subaqueous telegraph.  The insulation
and protection of the tclegraph wires were requisite in the
subterranean system, and were fully afforded by gutta percha.
The wires had been covered by that strange gum, extracted fr(_.»m
an eastern tree, and while this covermg did not interfere with
the transmission of messages, it cffectually shielded the swift
messenger on the journey, or perbaps we should deseribe it with
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more propriety as the shield of the fragile highway on which that
messenger travels, Even scientific men do not always perceive
the more obvious facts connected with the matter on which they
operate; and, in the first instance, subaqueous telegraphs were
proposed of wire, coated with gutta percha alone. That material
possesses great powers of resistance; but yet, placed beneath the
ocean, sunk a hundred fathoms, or any other number of fathoms
deep, and chafed against rocks, even the wrecks of vessels, or
many other substances, it would fail. The wire coated with gutta
percha was even, we believe, thrown over the British channel, but
it did not maintain the communication for more than twenty-four
howrs. It was now clear that the gutta percha would protect the
wires of the subaqueous telegraph, if it could be itself secured
against the rough handling which all invading substances experience
at times from the ocean.  The latter object has been effected by
galvanized wires twisted in a spiral form round the gutta percha
case, in which a copper wire is enclosed.  The telegraph across
the channel to the French coast was put down in the month of
September last. 1t has now been in operation from ten to cleven
months, and the insulation of the wire is so complete that the
communication has been steadily maintained. In June last, a
telegraph line was thrown over the Irish channel from Holyhead
to Howth. The distance between these points is full sixty miles,
and the coast on both sides “rocky and rough.” The agitation
in favour of an Irish Atlantic steam-packet port caused considerable
excitement on telegraphic matters. Wires could easily be suspended
from Dublin to Gatway along the line of railway ; and the difficulties
of the channel once overcome, intelligence received on the west
coast of Ireland might be transmitted to London with great
rapidity.  The absolute transmission, if the line were not broken
by intervening stations, can scarcely be measured by time. The
messenger would not require a second on the way over the wild

Irish bogs, which are to be converted into gold, and over the
wilder fertile lands of that country, which require- no such
conversion; for they are already more valuable than gold itself-—
down beneath that deep and often stormy channel—past the busy
towns of the north-west of England, and over all the breadth of
the land from Holyhead to Lothbury or Charing-cross. The
Trish telegraph would be formed,~-that fact was \inquestionable
after the completion of the French line, Rival companies were,
therefore, anxious for the work, and those who carried over the
first intelligence were likely to be successful in preserving the
business.

The channel between Holyhead and Howth is over sixty miles
in breadth, and Howth itself is at a considerable distance from
Dublin. The cost of prepared wires must be very heavy; and
vhere a choice can be readily obtained, the narrow crossing of
any channel will probably be adopted. The crossing between
Portpatrick on the Scottish coast, and Donaghadee in the neigh-
bourhood of Belfast, is not much over twenty miles. The chan-
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nel is narrowed to little more than ten miles between the western
corner of Argyleshire and the eastern extemity of Antrim ; but
the telegraphic wire would have to be carrried by land for many
miles from Glasgow to the point nearest to Ireland on the
Argyleshire coast, and again on the Irish coast towards Belfast
for a shorter distance, but still one more considerable than from
Donaghadee. A company was therefore formed to connect the
British and Irish coast from Portpatrick. They have adopted the
subterrraneous system from Dumfries onwards through ‘a great
breadth of country, forming the south-western shoulder of Scot-
land onwards to the coast.  Upon the Irish shore the Belfast and
County Down Railway does not come within ten miles of Don-
aghadee, and for that distance the railway will render no aid to
the telegraph.  These operations necessarily occupied considera-
ble time, and, although now completed, yet other parties, by a
decided step, telegraphed the wider channel between Holyhead
and Howth, while the northern company were digging trenches,
One day a gentleman called at the Gutta Percha Company's
works, 1t London, and inquired if they could supply him with
one wire, double covered with gatta percha, and eighty miles
long, within two weeks, The question was somewhat startling,
for the order, taken in comnexion with the time for its perform-
ance, was out of the common line of business. It was however,
accepted, and it was accomplished.  Of course the company cover
telegraphic wires with gutta percha as part of their business,
while their customer probably wished to keep his own secret, and
so their department was completed, and the work for some time,
and re-covered at works in Newcastle on Tyne, with galvanized
wires, before they were made acquainted with its destination.
This was the first telegraphic wire which crossed the Irish chan-
nel and it wrought well for some time. 'We have learned, how-
ever, that it has been broken, and is irreparable. The report has

caused considerable anxiety among commereial m:n in reference
to sub-marine telegraphs ; but the circumstances show nothing
against them.  Even if wires of the deseription employed should
be altogether unsuccessful, the communications will still be formed
and maintained. The first engraving shows accurately the form
and size of the wire from Holyhead to Howth.

The telegraph wire is insulated within a double covering of
gutta percha, and the latter is protected by twelve very small
galvanised wires twisted around it in a spiral form, The rope is
only of the thickness represented in the engraving, and hasa
fragile or rather weak appearance for the rough kind of work
between Holyhead and Howth,

The villagers of Donaghadee and Portpatrick had long been
interested in the intercourse between the two islands.  Neither of
these places had a natural harbour, The shelter afforded by
them: for shipping had been almost entirely cut out of rocks. The
current in their great forry resembled “a mill race.” The water
seemed ever to be in haste to get in, or else to get out and away
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again, between the narrow points of land where Scotland and
Ireland struggle to meet.  Inmense sums of money, which we
should not like to count over, have been expended on this pas-
sage, for the benefit of Donaghadee, and Portpatrick in particu-
lar, and the world at large, in a more general way. When rail-
ways and steam navigation changed this “ferry” a few years
ago, the villagers on both sides considered themselves very badly
used indeed, by science. They offer a practical example of the
propricty of people trusting to the “march of improvement,”
and waiting on.  Another stage promised to restore and secure
the more interexting part of the communications between the
countries to its old channel. The two villages were to link
together—not ouly two islands—but the eastern and western
divirions of the carth.  Then, with this renewal of their hopes,
came the Holyhead and Howth competition to destroy them.
Now, however, the reported destruction of the rival communicat-
Ing wire has given new confidence to Donaghadee and Port-
patrick, and the wiser class of persons in the two quiet villages
say that people cannot expect profitably to cross the plans of
hature~—one of these plans being decidedly in their favour.

A more important section of the community express fears that
the submarine lines of communication will always be liable to
stoppages, and, from the destruction of wires, will become
unreasonably expensive. Neither party have any ground for the
opinions of the one, or fears of the other, in %iny event which has
yet occurred.  The second engraving, when contrasted with the
first, will convey a Detter idea of what the Holyhead wire should
have been, what the Dover one is, and the Donaghadee one, as

we believe, will be, than any statement of the differences between
them which we could make,

The telegraph in this instance consists of four wires, Each
wire is separately insulated in a double covering of gutta percha.
The double coating has been adopte] to prevent the probability
of imperfections in the material.  The scheme completely obviates
that risk; for it is highly improbable that the deficieney would
oceur in both coverings at the same point. The four wires,
distinguishied by the letter A in the engraving, being insulated
by the gutta percha B, are not brought into contact with the
protecting wires; but are wrapped up with spun yarn, saturated
i tar, which protects them from the galvanized wires D.  Ten of
these wires, of considerable strength” and thickness, are twisted
round the tarred yarn, which covers the gutta percha in which
the four conducting copper wires have been insulated. The
adoption of the spun yarn as a covering or shield to the gutta
percha, prevents the possibility of accident, from the latter being
chafel by the wires. The probability of that accident is not
great, but still it exists. 'We have seen part of a telegraphic wire
absolutely twisted into the shape of a knot, while still the gutta

SOUTH WALES RAILWAY. 35

percha, faithful to its important trust, mpintained perfect the
insulation of the copper wire. The galvanized wires in the rope
which has maintained the communication with the French coast
for the past ten months are very strong; ar}d while t‘he weight
of the first specimen was only one ton per mile, the weight of the
specimen on that station in actual use, is fully seven tons per mile,

The differences between the two telegraphs are thus apparent.
The successful telegraph contains four wires, each doubly covered
with gutta percha, wrapped in yam carefully tarred and twisted
round with ten thick galvanized wires, forming a rope of 1% m(:,hes
of diamcter, and weighing over seven tons per mile. The
unsuccessful telegraph contains only onc wire, also doubly covered
with gutta percha, but not wrapped in yarn, and with its covering
of twelve thin galvanized wires, not more than  inch in dianeter,
and one ton per mile of weight.

The galvanized wires are unnecessary as a protection of gutta
percha against the influence of ocean water; for we have seen
very thin gutta percha netting immersed for five years in brine,
but still as firm and tough as on the day of its manufacture. It
is doubtful whether the material be not improved by the process.

We have heard that some extensive coils of telegraphic wire,
in the form of the second illustration—the successful wire—have
been ordered, and are now in preparation at the Gutta Percha
Company's Works,

We infer, therefore, that we shall soon hear of more submarine
telegraphs,  When ten or twenty years have come and gone, a
net-work of telegraphing will be laid under many seas, and carried
over many lands.  Intelligence will pass from nation to nation
“quick as the lightning flash.” This apparently feeble agency
will help to break the barriers which separate mankind. ~And
while it is evolving great benefits to commerce, the instrument
which has rendered “subaqueous telegraphing” practicable should
not be forgotten, The “savages” we arc told, who gather this
gum in the forests of oriental isles, and make it up in blocks for
the market, put stones and other useless substances into these
masses of professed gum, to increase their weight, The civilized
are astonishied that the “savages” should have learned to cheat.
And yet the vice is natural.  Kelp-burners sometimes try the
same means of money-making. A kelp-owner told us that he
was greatly distressed on the subject of Irish kelp, becanse it
contained stones. Cheating is even practised among civilized
persons.  But if the “savages” are guilty of dixlionesty in their
gum-gathering, as their help in making submarine telegraphs is
indispensable, an effort should be made to bring them out of
their savage state. Their gutta percha has been a useful
discovery to Europeans, who should try to make its discovery
still more useful to the “savages.)'— Expositor,

Sonth Wales Railway,

The South Walcs Railway bids fair to become one of the great
artenies of communication between London and several of the
most important countries of the globe.

The terminus, at the bes est ha i
Milford Haven,sh at the best and safest harbour of the kingdom,

: as already led to the formation of a company for
constructing a class of steam vessels of a size, hitherto deemed
m}po@ble. The Eastern Navigation Company, guided by their
scientific engineer, Mr. Brunel, we understand, contemplate vesscls
of 500 feet in length, and of a proportionate power, which will per-
form the voyage from Milford, vid the Cape, to India in less time
than is at present occupied by the overland mail, Other com-

panies contemplate making their port at Milford, which is the
most westerly harbour in the kingdom,

Hitherto an unfortunate break occurred at Chepstow, where

passengers had to be conveyed about two miles over a rough
country from station to station. On the 19th July this hiatus
was abolished by the opening of the stupendous iron Bridge over
the River Wye for public traffic; and we may now anticipate
that the rich minerals of South Wales—its coals of every avail-
able description for steaming and houschold purposes—will bo
found in all the midland and London markets. . )

The railway having to cross a rapid navigable river .w1thout
interruption to vessels, the Admiralty very properly required that
the span over the mid channe) should not be less than 300 feet ;
and that a clear headway of 50 feet above the highest known
tide should be given. Bridges of thls' Size are so rare that we
propose to illustrate the present one in detail. These works
require the highest effort of mechanical and constructive skill,
Mr. Stephenson’s magnificent Britannia bridge displays one
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method of crossing wide spans, The present work of Mr. Brunel's
is another mode, and shows, as might have been expected, his
peculiarly original and bold conception, accompanied by extraor-
dinary economy, by arranging his materials in the form of a large
suspended truss, and attaching the roadway to suspension chains
kept in a state of rigidity by vertical trusses or struts inserted
between the chains, and a cireular wrought-iron tube, spanning
the river, 309 feet in length,

The bridge is 600 feet long: there are three spans over the
land of 100 feet each, which are supported upon cast-iron cylin-
ders, 6 feet in diameter and 11 inch thick.  These evlinders were
sunk to an average depth of 43 feet, through numerons beds of
clay, quicksand, marl, &e., to the solid limestone rock, which was
found to dip at an angle of 45 degrees; it had, therefore, to be
earcfully levelled horizontally, and the cylinders bedded level.
These eylinders were sunk by excavating within them, and press-
ing them down by heavy weights; in doing which very great
difficulties were overcome—inmense volumes of fresh water were
tapped, requiring a 30 horse engine to pump them out. The
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quantity very much increased during high water, which rises 44
feet, and in many of the cylinders work had to be suspended until
the tide receded. Although the Wye is a tidal river, and there-
fore salt, no salt water was found in these sinkings. Again,
dangers arose from sudden and extensive irruptions of soft river
silt, often bursting in with such rapidity that the men had hardly
time to cscape,  Some of the strata were found covered with
immense conglomerate boulders, indicating a former river bed,
These having been overcome, the cylinders were filled with con-
crete, composed of Portland cement, sand and gravel, which set
in a few days as hard as rock. The concrete is filled up to the
level of the roadway, so that, should a evlinder deeay, it mivht be
taken out and replaced in sections in safety. )

There are six eylinders at the west end of the main span: upon
those, a standard or tower of cast-iron plates, fifty feet high, is
erccteld. A similar tower of masonry is built at the east end, upon
the edge of the rocky precipice of the Wye.  Bach roadway Leing
perfectly separate, we will describe that whick is now openeds

Fig. 1.

In the annexed diagram, (Fig. 2) thecylindersare B; thestandard
(2 £ E) baving openings to admit the train to pass.  On the west
standard is a cross girder of wrought-iron (x) upon which the
tubes (1) rest. The tube serves to keep apart and steady the
towers; and to the ends of the tube are attached the suspending
chains.  Now, in an ordinary suspension bridge, the chains hang
in a festoon, and are free to move, according to the limited
weights passing under them; but this flexibility would be inad-
missible In a railway bridge, and the continuity of the rail would
be destroyed if a very small deflexion took place when passed
over by a heavy locomotive. With a view to give this neeessary
rigidity, Mr. Brunel has introduced at every third part of the
tube a stiff wrought-iron girder, connecting firmly the tube to the
roadway girders; and, with the aid of other adjusting screws, the
suspension chains are pulled or stretched as nearly straight as
desirable.  Other diagonal chains connect these points, so that at
whatever part of the Bridge an engine may be passing its welght
is distributed all over the tube and chains by these arrangements.

The tube is laid upon the iron standards, but is free to move
upon rollers at the top of the masonry standard. The expansion
on the hottest day yet experienced has not exceeded one inch,

The tube is strengthened within Ly the introduction of dia-
phragms or dises at every 30 feet, which renders it both light
and stift,

The roadway girders (p) are formed of a deep thin plate of iron,
stiffened at intervals. At the top it has a strong triangular cell
to resist compression, and at the bottom a double plate of riveted
iron to resist extension.

Between these side road girders are small cross girders (k)
(Fig. 1) riveted to them diagonally. Upon the cross girders 4 inch
creosoted planks are secured in th_e contrary diagonal direction
(1), so that by crossing cach other stiffness is produced.  Eighteen
inches of gravel are laid over all, and then the ordinary permanent
way upon longitudinal sleepers,

The land abutment (a) is built of masonry. 1In the plan the

letters B iudicate the supporting cylinder; E E are the tubes; n u
the chains radiating from the ends of the tube, which is 9 feetin

diameter, to the saddle links on the sides of the roadway at ¢,
where the width is 14 feet.

The sccond tube is now com-
plete, amd may be seen in the
yard near the Bridge: it is ex-
pected to be floated next month.
The pontoons for carrving one
end of the second tube across the
river are cconomically formed of
six ordinary iron canal boats,
three being placed bottom up-
wards upon the lower three.

The other end of the tube
will be conveyed upon a railway
formed upon piles, extending
from the land to the six river
cvlinders; so that while the
pontoons are pulled across by
powerful tackle at one end, the
latter end will be on a carriage
rolling upon the railway to its
place.  Strong temporary eree-
tions of timber are constructed
upon ‘cach side of the river to
lift the second tube. We must
not omit to mention that the
elaborate drawings, instructions,
and caleulations, connected with
this laborious work, were made
under Mi. Brupel, by his prin-
cipal assistant in London, Mr,
Robert P. Broreton. The resi-
dent engineer of the line of the
bridge 1s Mr. William George
Owen, assisted by Messrs. Dibbin
and Sayers,

The contractors for the iron-
work are Messrs. Finch & Willey,
for the masanry, Mr. Sharpe,

SR I Sy
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of Windsor Foundry, Liverpool;
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Annexed is a summary of the cast and wrought iron used in
the bridge s=

. ‘Tons. cwts. qrs.
Wrought iron, in three spans of 100 feet each, double line 237
Wrought iron in the girders, floor-bearers, and other work

of the main span of 300 feet, double line- - - . 278 6

1
Two wrought iron tubes, each 312 feet long - - - - 302 11 0
Wrought iron beam on the standard to support the tubes 20 5 0
Vertical trusses = - = = = = < « - = « - <« 371 0 1
Tie girders to connect the caps of columns - - - . - 110 0
Suspending links in main chains and diagonals . - . 256 5 2
Baddles at points of suspension rollers « - -« - < . 41 10 1
Adjusting screws = = - - - . . . - - . 210 0
Roilers of maintube - - . . . o . - . o . 717 3
Rollers of girders - - - « - . . - -« o . . 211 3
Bolts = = « o = o o o o o o o « a o = 315 0
Total wrought iron - - - - - - - -1231 2 2

. Tons. cwia. qrs.
Cast iron bed-plates for trussesa - - - « « - -« - 24 6 1
“ standard - - - - -« - = - - - - - 128 6 0
*  caps for columns and parapets - - - - - 21 0 0
“  cylinders in the supporting piers- - -« - - 830 0 0
Total castiron « = - - - = - < <1003 12 1

Tons. cwis. qrs.

Wrought iron - - - - - <. - . -1231 2 3

Castiron - - « - - - . - 1003 12 l} 234 14 4
Masonry in abutment and pier, 3240 cubic yards.

Total estimated cost of the Bridge when entirely completed, £65,420.

The Bridge has been visited by a great number of engineers

PORTABLE LIFTING MACHINE.

Portable Lifting Machine,
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from the Continent and the Bast Indies; indecd, it is only by a

personal inspection that the numerous ingenious arrangements
can be understood.

The whole seems, when finished, to be very simple; yet
engineers will fully enter into the complexity of the design, and
the minute and carefully proportioned scantlings given to every
part.  We would specially call their attention to the cast-iron ring
or circle attached to the ends of the tube to prevent collapse; to
the wedges introduced under the vertical trusses to adjust the
exact tension upon the chain; to the curve given to the tubes
themselves, increasing their strength; and to the roller-boxes
under the vertical trusses, by which means the road girders are
maintained in a position to expand or contract independently of
the movements of the main tubes.

The private trial of the Bridge took place on Wednesday, the
14th instant, and was described in our Journal of last week.
The public opening of the Bridge took place on Monday last, the
19th. The first train that passed over was the six o’clock train
from Swansea. To show the public utility of this great work, it
may be mentioned that two years ago the journey from London
to Swansea, partly by railway and partly by coach, crossing by a
ferry-boat the dangerous passage of the Severn at Beachley,
occupied 15 howrs, The express trains are mow timed to
perform the same distance (216 miles) with ease and comfort
i five hours.— I llustrated London News.

o

PorraBLE Lirring MacHINE~—ScALE, OxE-FourTH.
Fig 1.

Fig 2.
The object of this machine, which is the invention of Mr. Long,
hydrometer maker, Loudon, is to obtain, in a portable and simple

orm, the means of multiplying the power of a man to a very great
G

extent, for the purpose of lifting weights, &e., without the draw-
back of heavy friction and wear to which some lifting machines
are liable, such as those in which an endless serew works into a
toothed wheel. The construction is shown in the annexed
engravings, figs 1 and 2. A, is a wheel on which eleven pins
B H I, are fixed in the form of teeth, with a friction roller fitted
upon each pin.  The circular plate C C, is fixed at right angles
to this wheel, upon the shatt of the wineh D, to which the
manual power is applied.  On this plate is cast the spiral pro-
jecting piece I I G, which makes rather more than one turn
upon the plate.  This spiral is engaged with the pins B I, on
the first wheel, and the difference in the amount of eccentricity
of the two ends of the spiral Is equal to the piteh or distance
Dbetween the pins; so that when the plate C, and spiral are turned
round one revolution by the handle, the wheel A, 15 driven round
the distanee of one pin or tooth.

The driving face of the spiral has a varying bevil, adjusted so
as to bear fairly and uniformly upon each pin in suceession
throughout the entire revolution, as the pin varies its inclination
from B to Hj; the mext pin above, I, being then brought down
into the position B.  The thickness of the spival, as shown at G
nearly fills the space between the two pius at all times, preventing
any slip, and the upper pinis engaged a short distance before the
lower one is released.  The friction roller upon the pin turns
round during the motion, rolling, with little friction, along the
funer surface of the spiral, which forms an inclined plane, with
an inclination of about 1 in 7.

A pinion fixed on the wheel 1\, is geared into one of three
times the diameter on the third shaft, K, upon which 1s ﬁxc:l.ﬂn}
drum L, for windiug up the rope or chain attached to the }\wght,
to be lifted.  The leverage of the spiral and first wheel being 11
to 1, and that of the spur gearing 3 to 11, makes a power of 33
to 1, and the radius of the winch-handle and of tl‘ua drum !_win:_;
6 to 1, the total increase of power obtained by the machine is
200 to 1 nearly; or one man cxerting a power of F-cwt. at the
wineh could lift five tons, including the friction,

This machine has the advantage of reducing the friction, in



38

consequence of the rubbing action being confined to the revolving
of the friction rollers upon their axles, instead of the inclined
plane rubbing upon the pins, or the thread of an endless serew
rubbing upon the teeth of a worm-wheel, which has only contact
at u little more than a line.  This has a seraping action, tending

CANADA AT THE GREAT EXHIBITION.
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constantly to remove the oil from the surface, but in the friction
rollers there is a much larger surface in contact to bear the pres-
sure, and this surface being always in contact never has the oil
seraped off the surface, and can retain the oil for » much longer
time,—~—Civil Engincer and Architects Journal.

Canada at the Great Exhibition.
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CANADIAN TIMBER TROPHY,

( Extract from the Official Reports publisked by the Tmperial Commissioners of the Great Exhilition of 1851.)

Of all the British Colonies, Canada is that whose exhibition
ts the most intereting aed the most complete, and one may even
say that it is superior, so far a3 the mineral kingdom is concerned,
w all countries that have forwarded their products to the Eahi-
bition. This arises from the fict that the collection has been
made in a systemiatic manner. and it results that the study of it
farnishes the means of appreciating at onee the geological strue-
ture and the mineral resources of Cinada, It s to Mr. W, E.
Logan, onc of the members of the Jury, who fills the office of
Geological Survevor of Canada, that we are indebted for this
eollection; and its value arises from the fact, that he has sclected
an the spot most of the specimens that have been sent to the
Exhibition, and has arrnged them since their arrival in London.

The arrangement that he has adopted, which is entirely technical,
includes eight divisions, viz:—Metalliferons minerals, and metals
obtained from them; Minerals which require complicated opera-
tions to render them fit for use; Lithographic limestones and
mineral. -mploved in jewelery, and in the manufacture of glass
of various kinds; Varous kinds of clays and refractory sand-
stones; Rocks furnishing whetstones, hones, and polishing stones;
Rocks and minerals in use for improving soils; Materials used
in construction, and rocks serving for architectural decoration;
Combustible minerals. Al these classes include materials, of
great interest, for industrial purposes, and we think it uscful to
mention some more specially.  The ores of iron require notice
first of all for their abundance and excellent quality, as the mag-
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netic oxide is worked in upwards of ten different localities. The
mines of Marmora, the most important of all, are situated in the
west of Canada, and are worked in a mass of ore more than
100 feet thick. The magnetic ores obtained from them are
accompanied by pig iron from the works established on the spot,
and belonging to the Marmora Iron Company. The Jury has
recognized the good quality of their products by making hon-
ourable mention of this Company; and the same is awarded to
Dr. J. Wilson who has exhibited magnetic iron ores from
South Sherbrooke, and phosphate of lime from Burgess. Ordi-
nary mention has also been made of Mr. Lancaster of Vaudreuil,
Captain Morin of St. Vallier, Messts. L. Seer of Kustache,
E. Caron of St. Ann, Montmorency, G. Duberger of Murray
Bay, and R. W. Kelly of Gaspé, who have exhibited ores
of iron and iron ochres of ditferent kinds, Massive hydrous
oxide of iron is an important mineral amongst the iron
ores of Canada, and is workable in large masses in several local-
ities. 'We may mention, particularly, that of St. Maurice, which
for more than half a century has supplied the iron works and
founderies of that name. The Honourable J. Ferrier, the pro-
prietor of the mines, whose produets are exhibited in No. 5, has
added to the ores, specimens of pig and other iron, besides slags
and ashes obtained during the working of the ores. The iron
from St. Maurice is of good quality, and the products exhibited
show that the establishment proceeds with regularity, in a metal-
lurgical point of view; these considerations have induced the
Jury to award a Prize Medal to the proprietor. The exhibition
of Canada includes the ores of zine, lead and copper, from several
localities. The ores of copper from Lake Superior and Lake
Huron are remarkable for their richness, and that called “ Bruce
Mine” on Lake Huron has been worked for some years. The
Mining Company of Montreal (the proprietors of this mine,)
have erected an establishment for working the ores on the spot,
according to the methods adopted at Swansea, and the objects
sent by this Company exhibit by the side of the ores the
various products of smelting, besides the specimens of black and
refined copper.  Specimens of copper and native silver, from the
Island of St. Ignatius, on Lake Superior, are added to these,
and the Jury has awarded to the Company a Prize Medal for
these various objeets.  The existence of sprangles and pepites
of gold have been proved by actual investigation, in several
rivers in the East of Clanada, and honourable mention is made
of the Chaudicre Mining Company who exhibit pepites
of native gold collected in the washing of those streams,
Messrs. Bodin & Lebert are also rewarded with a mention
for the white quartzose sands which they exhibit, which are used
with advantage in the manufacture of flint and erown glass.
The last award that we have to mention in the ease of Canada is
the honourable mention adjudged to Mr. Logan who has ex-
hibited iron ores, lithographic stones, minerals, and various
rocks. Our colleague has not thought it right to add to these
the geological map he has made of Canada, a matter which the
Jury greatly regret, not because they would then have been able
to adjudge a higher reward for this beautiful work,—for the
position of Mr. Logan, as member of the Jury, would render this
Impossible,—but because of the great interest it would have
added to the Canada Exhibition. The lithographic stones
exhibited by Mr, Logan belong to a paleozoic rock, occurring at
1§Iarr{10ra, where the magnetic iron ore has been mentioned as
forming a deposit of enormous thickness. These stones are
remarkably homogenons, and fine grained; the degree of finish
of the drawings that Mr. Logan lias caused to bo made upon
them giving every promise of the quality being good. The
geological position of the stones is interesting, and the reporter is
not aware of such material having been previously found in the
old rocks, since up to the present time those who practice
llShOgraphy seek for stones from rocks of the oolitic series. The
dlscovery of Mr. Logan proving that the palozoic rocks may
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also furnish good lithographic stones, increases the resources
available for this important branch of engraving and drawing.
We must also notice, amongst the a.rticles'exhibited by Mr.
Logan, a cast of the footsteps of an animal discovered in one of
the argillaceous schists of the paleozoic period. When the
schists were first laid bare to a certain extent, Mr. Logan observed
the impression of footsteps repeated several times, and he had the
upper bed removed to satisfy himself as to whether they were
confined. Their existence, under these circumstances, fully proves
that the markings were made at the time of deposit of the bed,
and thus carries back the existence of the quadrupedal animal to
the earliest silurian epoch.  The length of the track discovered
was eight feet, and as many as twenty impressions of each foot
are traceable. Besides these is an impression between the
footmarks, which may be regarded as the trail either of the
abdomen or the tail ot the animal. It would carry us beyond
the proper limits of this report if we were to give even a sketch
of the geology of Canada, and those who wish to become
acquainted with the subject, must be referred to the report
addressed by Mr. Logan to the Governor General of Canada,
and published by order of the Legixlative Assembly of the colony.
We must, however, mention the presence of phosphate of lime
and gypsum; the former disseminated in‘larg‘.} prismatic crystals
in the metamorphic limestones occurring in thick beds at Burgess,
while the gypsum is found in many localities forming large
irregular masses, intercalated in the upper members of silurian
geries, especially at Oneida Sencea, on the Grand river. This
gypsum has an even fracture, is foliaceous, and a fine white

colour, and being very pure, may be used for the manufacture of
plaster for casting.

AGRICULTURAL ENGINEERING, &c.

Reaping Machines—At the dinner following the recent show
of the Royal Agricultural Society of England at Lewes (whero
no fewer than 17 varieties of the reaping machine were exhibited,)
Mr. Thompson, the chairman of the York and North Midland
Railway, and a great agricultural improver in the north of Eng-
land, remarked, in the course of his speech: *Nearly twent,
years ago I saw a reaping machine at work in Scotland,
which did its work fairly; and, so far back as 1816, a
machine was constructed in the north of England, not very
dissimilar in appearance to the present machines, the maker
of which, not being patronised here, emigrated to America’ Of
this ingenious Yorkshire mechanic, this is the first time we have
heard ; but by common consent the chief merit is assigned to the
invention of the Rev. Patrick Bell, now minister of the parish of
Carmyllie in Forfarshire. It was produced in 1826, the cutting
operation being effected by a series of scissor blades, so working,
that, when pushed along a corn field, it eut down the grain as if
done by hand, but more cheaply and expeditiously. The High-
land Society, upon the report of a committee, awarded the Rev.
Mr. Bell a preminm of £50 for his invention. Mr. Bell of Inch-
michael, the brother of the inventor, adopted and improved the
machine, employing it to rcap his crops at the expense of qnly
3s. 6d. the imperial acre.  Several others have at ditferent periods
been in operation in Forfarshire; but no attempt seems to have
been made to introduce them generally over the country. In
accounting for this apparent neglect of an important auxiliary to
the farmer, Mr. Thompson (whom we have quoted above) alleges,
that as the machine did not save the crop with sufficient care, and
a8 at that time the abridgement of manual labour was of less value
than it is now, from emigration and other causes, it was not encour-
aged asin other circumstances it would have been. It is known
that several of tho machines were sent from Dundee to Americain
1831 and 1832, and probably became the models of the American
reapers. Indeed, in the opinionof competent judges, there is the
closest possible resemblance between Hussey’s and Bell's machines,
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Usher’s Steam Ploagh,.*

This invention consists, firdt, in mounting a <eries of plonghs
in the same plane around an anix so that the ploughs shall
successively come into action: awd, seeondly, in applving power
to give rotary motion to a series of ploghs or other instruments
for tilling the emth, so that the resstanre of the earth to the
ploughs or mstruments, as they cuter and travel throngh the
earth, shall cause the machine to be propedied : thus making the
ploughs act in the earth in the sume way as paddie-wheels do in

AGRICULTURAL ENGINEERING, &ec.
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(f* aud f2), which are wheels similar to 5 &, the intermediate
part (f) being by preference removablo at pleasure, so as to
render these bearing parts suitable to difterent stages of eultivation.
Ths compound eylinder has its axle supported in the bearings (g)
attached to the lower or to the under side of the carringe frame.
The asle of this evlinder carries also at one end the wheel, 4,
to be afterwards noticed. A movable lever frame (i241) is
suppoited on an axle or shaft (A) asa fulerum.  The free em!s
(& &) are formed into the toothed segments (7), and are concentric
to &, theso segments being acted upon by the two toothed

the water, by wkich the vessel is moved along; and the resistance
of the earth being greater than the water, the power obtained is
proportionabiy more.

Fig. 1 <hows a side clevation of the steam machinery; fig. 2
is a plan thercof, the steam-boiler and engine being removed.
In fig. 2 the under edge of the mouldboard and share is formed

pinions and spindles (m), which clevates or depresses the hind
part (£ #) of the lever firame, and all that it carries, at the pleasure
of the conductor.  On the carriage thus constructed is placed the
locomotive boiler, with its engines, the power of which is applied
through the medium of connecting-rods (o) to the erank-shatt {p),
supported on two standards (¢). On the shaft (p) there is also

Fig. 2.

to a curve struck from the centre of the shaft, or axis, on which
the ploughs are aftixed; e a indicate the bed-fiume, or carriage
of the machine. The fore carringe wheels (4 4) are mounted
on an axle, which turns in bearings (¢) attached to the swivel
frame (), which moves on the bolts () for turning the machine
round in & small space. A portion of the swivel frame (p) is
toothed, and acted upon by the pinion and wineh (¢).  The
hind part of the carriage is here shown, supported upon the
hollow eylinder or roller (f), composed of two extreme parts
* Sce August pumber, pago 13.

o Gaztd

fixed the spur pinion, indicated by the dotted circle, p ', infig. 1:
and this pinion, by taking into the wheel, 7, mounted on the
shaft, &, «ives motion, at the same time, to the pinion, f, whichis
carricd round on the same shaft (4).  The pinion, ¢, thus actuated,
takes into the wheel, Z, before referred to, on the bearing cylinder,
/5 and it is preferred that the pointy ¢, should be applied so as
readily to put into and out of gear, with its wheel, though not so
shown in the engraving. By this arrangement of parts, a slow
progressive motion is obtained for the whole machine; on the one

and, through the cylinder, £; and, on the other hand, a separate
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rotary motion, at a certain increaso of speed, is communicated
through the wheel, r, to the pinion, 1, fised upon the shatt, z u,
which last-named shaft has its bearings (v v) attached to the
movable fiame, £ On the shaft, u », are placed a series of
plates or projections, fixed at regular distances.  Or such plates
or prvjections, with their ploughs, may be pliced upon separate
shafts, exch with its own proper gearing; but it is preferred to
place them on one shaft. These plates or projections have aflixed
to cach of them several ploughs, which, in revohing, penetrate
the soil, and by their mouldboards clevate and turn over portions
thereof: « a are the plates or projections fiaed upon the shatt, w.
Each plate («) has three arms or prolongations (4 & 4), which
terminate in the radial direction shown; a further prolongation
(4 d) is carried olliquely upon cach of these arms Upon the
plate and projections thus constiucted is aflixed the ulling
apparatus, which consists, fint, of the part, ¢, which acts the

THE BROCK MONUMENT.
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part of the mouldboard or turn-furrow in the common plough;
and it is to be fised by serew bolts, or otherwise, to the
prolongation, d . 'To the fore part of this mouldboard (ce)is
aflixed a bar of wrought iron, which is also furnished with a lug,
by which it is attached to the plate by means of serew bolts, or
otherwise; the bar, thus seeured, forms a head or share-beaver,
as in mamy common ploughs.  To the fore part of the bar the
share is adapted, and fixed by it< socket.  The mouldboard, and
also the share, may be varied in form.  An adjustable fore-cutter
or coulter is aflived in front of each share. It will be scen, that
not only the ploughs which are set in the same plane around the
axis follow cach other into action, but that the ploughs of the
other sets (which arc aflived around the axis in parallet planes)
are arrange.l and come into action so that two plough-shares will
not stiike the carth at the same instant.

ARCHITECTURAL NOTICES.

The Brock Monument.

he Committee for the Erection of the Brock Monument, on

the Queenston Heights, invited Architects to compete in the

preparation of Designs, by offering a premium of £25 currency

to the successful competitor, 'whose design should be zdopted.
B

The mecting of the Committee took place, to receive the
designs. on the 2nd of Jast month, at Queenston, and from thence
adjourned to the 10th ult, at the Parliament Buildirgs, Toronto,
where a largo wmeeting of the Committee took place, viz.:—His
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Honour the Chief Justice; Mr. Chief Justice Macauley, and Mr,
Justice McLean; Sir Allan MuaeNab; Colonel Alleu; The Hon,
W. Robinson; 1. C. Street, Esq,, M. P. P.; The Honourable I,
Merritt; Colonel MeDougal; Thauburn, Esq.; Captain
Munro; &, &o., and othery amongst whom were Dr. MeCaul,
President of the Toronto University ; Captain Lefioy; W. Cayley,
Esq.; &e, &e.  After the inspection of the several designs
submitted, the Committee awarded the premium to W. Thomas
Esq, Architeet, of this City, for the best design; which is to bo
forthwith carried into exccution, under his superintendance. A
wood-engraving of which we msert,

In the preparation of this design, the endeavour has been to
combine Architecture with Seulptuie, so as to render it character-
istic and appropriate, avoiding plagiarism, but without aflecting
that novelty of character, which woald be injurious to the grandeur
of the composition.

The Colummn, which is of the Roman Composite Order, with
its Pedestal, stands on a platform, or sub-basement, of an elevation
of 27 feet, at the angles of winch are lions wampant, supporting
shields with the armorial bearimes of the Hero. 1t will be seen
that the sub-basement is distingaished by plunness of character
and great solidity, being 35°.07 square at its base, having on one
of its sides a plam polished granite slab, with asuitable inseription
to the memory of the departed Hero, in letters of bronze.  T'ha
sub-basement is placed on a platform slightly elevated, within a
dwarf wall enclosure 77°.07 square, with a fosse around the
interior; at each angle are plwed mibtary trophies in carved
stone 2070 in height. It 1s proposed that the entrance to the
enclosure, aud doorway to the interior of the Monument, shall be
on the south side, giving acees to a gallery, or corvidor, 120 fect
in extent, round the inuer pedestal, by 6 feet 6 inches wide; on
the cast and west sides of which, in suitable vaults under the
floor, will be deposited the resains of General Broek, and those
of his Aid-de-Camp, McDomnell.  The gullery is lighted by
circular wreathed openings.  The bold rocky scenery of the
Queenston Heights which surrounds the site of this proposed
Monument, and the space immediately aljoining, together with
the close masses of deuse folinge in picturesque clumps, as seen
in connection with it, indueed the Architect, from repeated
observationy so to clevate the colwmn and pedestaly as not to
have the general effect deteriorated by these objects, however
beautiful they are, as taken sepamtely.  The pedestal to the
column is 1679 square and 38°.0” in height, the die having on
its emiched pannclled sides appropriate basso relievos.  The
plinth of the Order, as a Dblocking course to the pedestal, is
enviched with lons' heads and wreaths continued round cach
side, with wreathed openings between eich, to give light to the
interior.  The column itself is 95 feet in height and 10 feet in
diameter, fluted, and having an ewiched base of laural leaves
entwined on the lower torus; the base of the shaft is enriched
with palm leaves, upon which the flutes terminate.  The capital
of the column, which is s ery beautiful, and particularly appropriate,
is 12°.6” in heights on each face will be sculptured a figure of
Vietory 1076 m height, with extended arms over military
shields, as volutes, having on their outward angles lons' heads,
helmety, &e, the spaces between the ncantl:as being wreathed
with palm leaves, somewhat after the example of a eapital of an
antique column at Albano, near Rome.  The emiched abacus is
15707 square, in the angles, of which will be formed spaces for
persons to <tand outside to view the surrounding scenery, to avoid
the unsightly appearance of iron railings.  Upon the abacus
stands the cippus, suppotting the Statue, which is to be of cast
iron, galvanized, having within a chamber 6.0 diameter, for

rsous to stand in to view the magnificent seenery and interesting
objects which the grandeur of the situation affords.  Upon the
cippus is raised a Statue of the Hero, proposed to be executed in
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stone, 16 feet high, in proper military costume, From the
gallery ia the sub-baseinent is continued to the summit astaireaso
of stone, of capacious breadth, of 250 steps. worked with a solid stone
newel, the entire height lighted by small loop-holes in the fluting
of the column. The whole height of the Monument, including
the Statue, is 185 feet, to be eaecuted wholly in Queonston stone;
but it may be required to select a stonc of finer quality for tho
busso relievos.  The comparative heights of some of the principal
monuments of the kind, ancient and modern, are as follow :—

. Entlre telght
Pompey's Pillar - - - - . - - 900

Trejan's Pillar - - - . - - 1150
Antonio Column - - - . - - - 1230
Monument on Fish Street Hill - - - 2628
York Coluan - - - - - - - 1374
Napoleon Colnmn, Paris - - - - - 1320
July Column, Paris - . - - - - 1560
Alexander Column, St. Petersburgh - - - 1756
Melulte Column, Edinburgh - - - - 1327
Nelson Coinmn, Dubhin - - - - - 1310
Nelson Column, Yarmantly - - - - - 1400
Nelson Column, Londun, from the level of the
pavement in Tiafalgar Squate - - 1710

Thus, then, there is ouly one column, either ancient or modern,
in Burope, that exceeds the entire height of the proposed Brock
Monument, which is that erected in London by Sir Chuistopher
Wren, in commemoration of the great fire in 1666.

His Royal Highness Prince Albert has honoured the distin-
guished Director of the Geological Survey, W. E. Logan, Esq,
F...8, with an autograph letter, (accompanying a beautiful
bronze Medual,) acknowledging the valuable seivices rendered by
that gentleman to the Exhibition of Industry of all nations.  Wo
have much pleasure and pride in congratulating the President of
the Canadian Institute upon this marked acknowledgment of his
zeal and energy in so greatly adding to the interest and import-
ance of the Canadian Department of the Iate Great Exhibition.
Subjoined is & copy of the letter :—

Sir,—1 have the honour, as President of the Royal Commis-
sion for the Exhibition of 1851, to transmit to you a medal
that has been stiuck by erder of the Commissioners in commem-
oration of the valuable services which you have rendered to the
Exhibition, ir: common with so many eminent men of all coun-
tricy, in your capacity of juror. In requesting your acceptance
of this shght token on our parts of the sense entertained by us of
the benefit which has resulted to the interests of the Exhibition
from your having undertaken that liborious oftice, and fiom the
zeal and ability displayed by you in connevion with i, it affords me
much pleasure to avail myself of this opportunity of conveying
to you this expression of my cordial thauks fur the assistance
which you have given us in carrying this great undertaking to a
successful issue. 1 have the honour to be, very respectfully yours,

ALBERT,
W. F. Loaay, Esq, F.R.S.

Notcs and Querics.
1. What is the most northern aud what is the most eastern
township in Western Canada, in which the Cactus is found ?
2. What are the limits of the Black Walnut £ Juglans nigra)
and Sweet or Spanish Chesnut, ( Custanea vesca )2

3. What is the botanic name of the treo which furnishes the
White Wood of Western Canada, and in what district is it found ¢
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Chemis.ry and Physics.

Coating Metals: Henry Grissell's (of the Regent's Canal Iron-works)
{mprovement in coating melals with other Mctals.—Patent dated January
11th, 1851, Enrol'ed July 101h, 1851, (London Patent Journal )—
The patentee’s improsements in coating metals with other metals are
as follows :—

Coaling Iron with Zinc.—For this purpose the patentees use a bath
or vessel of 1ron, or other suitable material, in which, by meais of heat
they melt the ziue, and on the surfuce of the elted zine place a thick
layer of ehloride of zine (prepared by dissolving zine in muriatic acid,
and drving off the water.) era mixture composed of 8 parts of chloride
of zine, and 10 parts of chlorido of potussium, or a wixture of cqual
parts of chlmide of zinc and ehloride of sodium, or chiloride of putassium
When the metal and the salt ave in a state of fusion, the iron to be
coated with zinc is dipped into the metal, th ough the covering of
fused salt, and becomes coated with zinc, If, however, it is found
that a suflicient quantity of ziuc has not adhered to the iron a small
quantity of sal-ammoniac, in powder, is sprinkled over the iron, which
is again dipped into the melted zine.  Under this part of ther inven-
tion, the patentees claim the use of chloride of zine applied as above
wentioned in the fused state; also of the mixtures of the varivus salts
above enumerated.

Coating Zine, [ron coated with Zine, or other Metal, with a Metallic Alloy.
~For this purpose the pateatees use a vessel of iron, or other suitublo
material, in which the alluy is melted.  One of the alloys used by them
is compused of zinc 10 parts, tin 26 parts, and lead 5 parts. A layerof
chloride of zine mixed with an equal weight of sal-ammoniac is kept in
a state of fusion on the surface of the metal alluy, the temperature of
which must not be carried higher than is sufficient to keep the alloy in
a fluid state. The metal to be coated is dipped into the melted alloy,
but ot allowed to remain there longer than is absolutely neeessary to
receive a coating of the alloy. The patentees use also the alloy calied
“fusible metal,’”* which they picfer to make as follows: bismuth 8
parts, lead § parts, and tin 3 parts ; alloys of other compositions will
do, provided that their melting points are below 460 deg. Fah, Tho
pateutees claim the use, in the mauncr ahove stated, of the alloys ape-
cified and refer.ed to, and of the method above described for coating
metals with such alloys,

Coating Iron or other Metal with Tin, or Tin alloyed with Lead.~—For
this purpose the patentees use a vessel of iron, or other suitable mate-
tial, in which the tin alloy is melted, and on the surface of the fuscd
metal lay a stratum of chloride of zine, mixed with about its own
weight of sal-ammoniac.  The metal to be coated is then dipped into
the metal liquid or alloy, until the coating is effected. The patentecs
state that it will be found advantageous, in the use of this and the
preceding processes, to dip the metal to be coated several times, in ot-
der that it may come in contact often with the layer of fused salt;
also advantageous in the preceding process to dip the iron or other
mctal into a hot and slightly acid solution of chloride of zinc, previous
to immersion in the bath of moted metal.  The patentees clai ~nder
this head of their invention, the use of a mixture of chloride of zine and
sal-anunoniac forming a saline compound, which is kept in a state of
fusion on the surface of the melted tiu or alloy, in the process of coating
metals with other metals.

Coating Iron or other Metal with Silver, or Alloy of Sitver and Copper.
[o this case, the surface of the iron or other metal to be coated is to
be amalgamated in the usual way. The patentees prefer to use for tho
amalgamating procees, a mixture of 12 parts of morcery, 1 of zine, 2 of
sulphate of iren, 2 of muriatic acid, and 12 of water; the mixture to
be heated, aud, when 200 deg. Fah,, the iron to be amalgamated is
placed in the mixtuie, and the mercury rubbed on the Lurlace of the
iron. The silver, or ailoy of silver, is then molted in a crucible, placed
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in a suitable furnaco, and the amalzamated metal is dipped into it uo-
til it has a praper couting of silver or alloy employed.

Under this head, the patentces claim the process of coating iron or
other metal or silver, or alloy of mlbver and copper, by amalgamating
the surface of the metal to be coated, and then pulling it into the
melted silver or alloy,

Coating Iron with Copper, Deass, or any alloy of Copper, with Zine,
Tin, or Lead ~1n this case, the coppet or alloy used is melted in somo
suttable vessel, and on the surface of tho melted metal is placed a
layer of borosilicate of lead, (composed of 112 parts of oxide of lead,
21 of boracic acid, and 16 of silica ) and when the metal and the salt
are in a state of fusion, the metal to be coated is introduced through
the layer of salt into the melted metal, where it is allowed to remain
long enough to acquire & coating of the metal. The patentees sotwe-
times coat the fron with zine, or with tin, or even amalgamate its sur-
face with mercury, in the way above mentined, and then proceed to
dip it into the meited copper or alloy. Another method of coating
iron with copper or brass, is that of exposing 1t to the vapur of chloride
of copper, by placing that substauce at the bottom of a copper cruei-
ble, in the upper part of which is placed the iron to be coated. Tho
cinaibio is heated to redness, in a suttable furnace, and the vapors of
chioride volatibze and coat the iron with copper. 1f the iron thus
coated with copper be placed in the upper part of a covered crucible,
in which mefailic zine, covered with animal and other charcoal, is
placed, and beat applied as in the above case, the vapors of the zinc
rise, and coming in contact with the copper-coated iron, convert the
coating of copper into brass.  Iustead of chloride of copper, a mixture
of metallio copper and sal-ammoniac may be used, or u mixture of
oxide of copper and sal-ammoniac,

The patentees claim under this head of their invention, the use of
boroesilicate of lead, in a fluid state, over a surface of melted copper or
Lrass, or of the allogs abwve mentioned, in the process of coating iron
by immersion ; a'so, the process of coating irou by the action of fused
chlouride ¢ f copper, or the mixtures above named, and of coating with
brass by subsequent treatiment with vaporsof zine, asabore meutioned,
—Sillimas’s Journal,

On Rain Waters.—M. Chatin makes the following statements as re-
sults of his operationg ;:—

1. The chlorides which abound in the rains of maritime countries,
are at Paris wore abundaat than ia the waters of the Seine whenower
the wind Llows from the sca.

2. Sulphates exist in a notable quantity in the rain of Paris and in
that of Central France; rain waters, thoush generally containing less
of chlarides than the waters of rivers, usually surpass the latter in the
proporiion of sulphates,

3. Salts of lime and soda are contained in rain waters in an appre-
ciable quantity.

4. Rain waters are especially distinguished by containing even half
a decigramme to a litre of azotized organic wmatter, which may bs
represented in its composition by a mixrure of rlmats of ammonia
and ulmic acid ; this ingredient is found also in the lower strata of the
atmasphere, (thoush leas ¢t Furin and on the borders of the sea than
at Paris and in Mauricnue,) whence it is deposited by the dews and
miats, and may be separated by washing.

5. Argillaceous carths retain better than lighter soiis this principle
dissolved tn rain waters.  The atmasphere, and the rains which wash
it, perform an imporiant part in agricultare, in restoring to the soil a
portion of suluble raineral aud organic matters highly useful to
vegetation,

Dr. Kemp's Blectro-Mugnetic Engine~A summary account of this
invention was given in the Mining Journal for the 10th of January
last ; and, ~s the subject is one of considerable importance, a more
oxtended notice will probably be read with intercst. The prodigious
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and, so far as our presont expericnce goes, unlimited power of an
olectro-magnet in sustaining weights attached to an armature in contact
with it has, in different countrics, and at various times, induced invent-
ors to adopt comtrivances for pressing this agent into service as a
labouring furce; and experiments on a small scale have repeatedly
le-d to the mort sanguine expectations. A maore tigid investigation has
hitherto, however, proved the fallacy of these expectations, ard the
nttempt to constrict engives on a ‘arge seale been abandoned.
Page’s machine may, peihaps, be considered an excepiion to this
remark, as it is well knowu that he has constiucted and publicly exhi-
bited a powerful notking engine.  Practrieal difficultes, however. seem
to have intervened, or we should, duubtless, have seen it in eatensise
operation, the more especially as the magmficent grant of the American
Government in aid of the professor’s researches precludes the supposi-
tiou that they are stupped fur want of pecuniary resources.

It would oceupy too much space to enter into a detailed histericnl
account of electro-magnetic engines. The means adopted, however,
may be classed under two heads :—1. These involvng the direct action
of an electro-magnet on its armature; and 2, those which employ a
eccondazy action; thus the rotatory ¢ gines of Davenport, Jacobi, and
the more recent clegant arrangement of Prof. Wheawstone, depend for
their action upon a series of armatures, pascing successively in front of
stationary moagnets, or vice versa; whilst that of Prof. Page depends
upon the tendency of a bar of soft iron to placeitself in a state of
magnetic cquilibiium, with 1eference to a succession of helical coils,
through which, one after the other, the galvanic current is caused
to pass. It may, however, be shown by experiment that this latter
force, as well as that of an armature, passing in a crrele concen-
tric with u row of electro-magnets, 1s far inferior to that with which
an clectio-magnet attracts an armature, placed at right angles to its
axes. This direct action was the first employed a3 a mative power;
unsucces=fully, however, in cunsequence of the extremely smill dis-
tance to which the magunetic energy extends.  Could this difliculty be
surmounted, 1o reason can be given why cugines of any amount of
power may not be constructed. Jn order to effect this sbjeet, Dr.
Kemp introduces two contrivances, which may be used separately or
conjuintly, for the purpose of transferring the magnetic force. In the
first place, a series of bars of 1ron, or armatures, are so arranged that
they may successively como witlun the range of the lines of four of an
equal num' er of electro-magnets, and so placed as that, in the courso
of their upproach to the magnets, they cut the greatest possible num-
ber of magnctic curves. A further anangement provides for the action
of these armatures, by stems and stops, upon an armature plate, which
i3, in its turn, secured to the piston-rod of a eyhnder filled with fluid.
As the pistou ascends, or deseends, the fluid is forced into another
longer cylinder, provided with a rod, which is brought by any suitablo
contrivance into connection with a ciank, by which machinery may
be caused to move.  Instead of reciprocating mation, rotatery motion
may at once be cffected by means of asuitable disc. The whole
invention theu rests upon two facts, which cannot be disputed—1.
That an clectro-magnet is eapable of attracting a considerable weight
for a shoit distance ; and 2, that this force may be tran-ferred to
machincry by means of incompressible fluids. or practic: lly such.

Shovld it be found that this pawer can be cconanically asplicd,
immensc adiantages must accrue from its use.  The whele of the spaco
oveupied by fuel and boilers will be rendered available for passengers
or freightage @ and the salue of this in one case alone—that of tho
Asin—will be 1epresented by the enormous sum of £3200, at £4 per
ton, for each voyage across the Atlantic. Its perfect safety, and fiee-
dom of 1isk fim fire, must also recommend it eapecially for emigrant
ships. In the locomotive department, the compactness and compara.
tive lightness of the clectro-magnetic engine must induce itssubstitution
for the motive-power now in use. For canal navigation, this clement
of lightness must also be a great recommendation ; and this species of
propo1ty, so much depreciated by the competition of railways, may yet
be roudered highly productive, Fur firc-engines, in conucetion with
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Owynne’s admirablo centrifugal pump, it must be extremely services
able, as it can be used in lacalities where, from want of working roorm,
or the presence of irrespirable gases, the odinary engino would be
inadmissable. For all kinds of agricultmral macainery, quaitz crushing
machines, mills, printing presses, and numberless othier minor usce, its
value must be apparent; whilst the lessening of insuiance expensea
would, 1 many cases, pay the cost of the engine, and defray the
expenses of its working.

Coating and Ornamenting Zine.—A patent has been taken out by Mr,
F. H. Grecustieet. of Albany street, for coating and ornamenting zine
surfaces by means of acids alone, orin comlunation with other matters.
The selution may he applicd Ly sprinkling, dabbing, sprea ing, or
marbling ; and the surfices are capable of further mnamentation by
painting. Muriatic acid, diluted with water to about 1'114 specific
gravity, gives a light ash colour ; chrome yellow, with the sawme acid,
a yellowish grey ; Suxony green, mixed gradually with the acid toa

aste, and stirred vinti? effervesence ceases, produces greenish iron grey ;
white Jead with the acid, or Kremintz white, gives agrey coating ; the
acid with sulphur produzes a yellonish white. Butter of attimony
gives a black colour, hut when m xed with the other pigments docs not
cffect them; but makes a good ground wmk. Tho surfaces having
been coated, should be protected by a coat of varnish. Cepal may be
used, but the patentee prefers a preparation of wax, as effectually pro-
venting oxidation.

The Electric Clucke

The following engraving illustrates the application of clectricity in
moving the pendulim of Mr. Bain’s electric clock.  The pendulum ais
drawn in dotted outlines.  The bob of the pendulum & is a brass box
containing a coil of covered copper wire on a bobbin ; and ¢ ¢ repre-
sent permanent bar-magnets projecting {rom opposite sides of the
clock-case in the eentre of the pendulum bob: while d is a voltaie
pair with the current showa by arrons.  Dr. Wilson in his work on
electricily, gives the following account ot the opt ration :—

A wire from the copper is conductcd to the top of the pendulam.
rod, then down its Jeft-hand side 10 the bob, in which it 1« caile d many
times, and then ascending on the nght side to 1be top of the perdulums
tod, it is brought down within the cluck-case, and terminates in a diss
¢ made of grooved agate. The black dout in the gionve represents a
1 old stud which forms the termination of the wire from the copper,
Jina second grooved dise, mude, however, entirely of metal, from
which a wire proceeds to the zinc. The cutrent thus can only pass, if
a metallic bridge stretches from the disc £ to the gold stud in the disc .
This bridge ¢ 7 stands on the grooves in the two discs, the it extrem-
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ity sliding in the metal, tho right extremity in the asgate. AAkisa
pieco of brass attached to the pendulum-rod, 50 a8 to touch the bridge
and carry it from side to side. In the diagram the apparatus is not
acting. Suppose, however, that the right hand extremity of the bridgo
touch the gold stud in the agate dise, then the current passes, the corl
of wire in the pendulum-tob becomes magunetic, and is carried to tho
left by the activn of the bar-magucts.  In so doing it slides the bridges
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off the gold stud, and thercby cuts off the curront from itsclf, and loses
mageretism. It returns to the right by its own weight, but in o deiog
it replaces the right end of the bridge on the gold stud, and thus res-
tores.the current to tho wire and renews its magnetism ; and so on ad
infinitun.  Strictly speaking, the ¢.ges only of tho disc should be
shown ; they are represented a3 if seen a little obliquely from above,
for the sake of indicating the grooves more distinctly.”

Monthly Mcteoralogical Register, nt ¥Her Majesty’s Maguctical Observatory, Toronto, Canada West.—Augusty 1852,
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Sum of the Atmospheric Currend, :n miles, resolved into the foz;r Cardinal

dircctions.
North. West. South. Easl.
102292 310 00 37705 733.92

Mean velocity of the wind
Maximu o velouty - - -
Mot windy day -
Least windy day -

~ 330 miles per hour.,

= 18 8 nules per hour,from 10 ol 1a.n on 27th
= 2%th 2 Mean veloeity, 839 miles per hour.
- Ist: Mean veloaty, 119 dao,

[
[ I
[ I )

Most windy hour - - Lpandean veloeny, 623 citto,
Least windy hour - =10,p m.Mean velocuy, 1.27  dato.

Mean divenal vanation - - - 498 mles.

A consdernble number of shooting stars observed on the mights of the 10th,
b, and EXD August.

The column headed € Magnet” is an attempt 1o distinguish the character
of each day, as regards the frequency or extent of the finctuatons of the
Magnetic dechimation, mdicated by the self-registering instraments at “Coronto.
The classificanon is, 10 some extent, arbirary, and may reqmre future
modification, but has been found tolerably detinsie as far as applhied. It is as
follows :—

(@) A marked absence of Magnetical disturbance.

(¢) Unimportant movements, not to be called distnrbance.

() Matked disirbance—whiether shewn by frequency or amount of
devianon from the normal curve—but of no great importance.

(d) A greater degree of disturhance—Dbut not of lung conununance.

(e) Conviderable disturbance—lasung more or less the whole day.

(/) A Magueucal disturbance of the fisst «lass,

The day is reckoned from noon to noon.  If wwoletters are placed, the first
applies to the eadier, the latier to the Jater part of the trace. — Although the
Declination 1s {;.xrlicularl referred to, it rarely happens that the same terms
are not applicable to the rlonzonlal Force atso.

Thunder Storms.~dth, distant thunder, at 2 .1,
5ty distant thunder, at 2 r 31,

141h, thunder, lighining, and rain, from 11 a.m. 10 midnight.
19th, sheet and forked hightning, 9 to 10 .y,

b, thunder, hghtuing, and rain, from 2—=2) 10 3 ..

26th, thunder storm—ceased 7-10 a0, Thundee, hzltming, and rain, at 3 v.nt.
Highest Barometer - = 29955, at. 3.\ M., on 16} Menthly range :
Lowest Barometer - - 20310, a0 10 AL, on 3th § 0645 moehes.
Highestobserved Temp.« 812, at 2 P, on 19:h 2 Monthly range:
Lowest regist’d Temp. - 453,at A.M,on 204 354
Mean Highest observed Temperature = - 72599 Mean daly range :
Meas Rezistered Minnum - - 54583 15,97
Greatest daily range - - - 219 from 2 PN, of 13th, 10 6 A, of 16th.
Warmestday - - 23 - - Mean Temperature - 72 9'3% Dillveence
Coldestday = - - 2ud - - Mean Temperatare - 5738 1534

The ¢ Means ? are derived from siv obsetvations danly, vz, at G and S,
A My and2, 4, 10 and 12, P ML
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1852 6535 812 47 315 l 9 2,675 330
Mcan | 6562 13250 | 4020 136511 97 ' 3.2 A1
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Bytown and Prescott Rallway. .

This undertakiug, wlich was commenced in the spring of 1851, and
has, since then, quietly, unobtrusitely, but surely, been advancing
towards completivn, is destined, ero loug, notwithstamling the small
share of public notice it has hitheito attracted, to rank as ove of the
most importtant lateral railways in the province.  Whether viewed as a
‘feeder’ to the * Main Tiuuk,” or as an dudependent tradk, counecting
the commerce of the Ouawa with that of the >t Lawrenee, aml opemug
to the vast region watered by the former of these monarch streams,
(which the old “voyagews” loved to ¢l * La Grande Rivitre du
Nord”) a new channel of trade, via the Ogdensbmgh Ruilway, to the
several seaboard cities of the United States, its importance as a great
public work can scarcely be over-rated. At some future pesiod, we may
lay befory our readersa statistical sketeh of the * Ottawa country,” the
capital of which—Bytown—bids fair to rival, in size and commercial
importance, the most thriving of our Canadian cities.  To us of this
more favoured “ West,”” comparatively little i3 known of that maost
interesting scetion of the countiy ; but we have “facts” and “figures”
before us to show that, whilst it1s lttle behind usin the ordirary march
of improvement and civilization, it has outstripped us in enterprize:
its merchants and capitalists having beldly undertaken, not only unaided
from ary outward rcsouree, but in the face of much selfish vpposition,
to commence the railway we are speaking of ; and which, from all
present appearances, is hikely to be the first completed work of thekind
in Upper Canada.

The distance. by thiis route, from the Cttawa to the St. Lawrence is
532, miles. For some 20 nules from Bytown, the road is lawd parallel
to, and within a short distance of, the St. Lawrence, passes through the
flourishing village of Kemptvitle, and has its southern terminus uear
the eastern Jinits of the town of Preseott, opposite to the Ogdeusburgh
Railway Depot,—at a point where the St. Lawreuce never freezes up,
The countiy through wiich the lme 1uns is of lugh aguculiuial
capabilitics—is rapidly improving—and as a jull wheat  growing
country, we have seldom seen it surpassed, even in the wes-
tern portions of the province. The featwies of the ground are
highly favourable for the constiuction of a radway.  There are to be
no gades exceeding 30 feet 1u the mile, wlilet more than half the road
wslevd.  1ts lineal arrangement shows about four-fifths straght line,
in tangeits of from 1 to 7 miles.  Upon the whole, 18 capacitivs, as a
freight ruad, canuot be surpassed in the pruvives, and are sucl as will
adunt of the tmber of the Vtawa beng deporsited on the bauks of the
$t. Lawrence in such quantities, and at such rates, as will make Prescott
the great lumber mant, not only for a wide tract of our own country,
but also for a large portion of the state of New York. The wuik of
grading was boldly commenced last Qctober, and is now well advanced.

Much has been done with very little means,—the expenditure thus far
having been whally movided for by the two towns 1t is destined
to conncet. affrding to many richer communities an example of
courageuus enterprize, which they wauld do well to profie by, We
observe that the Municipal Counails of the several counties interested in
the undettahing have petitioned parliament for aul to bring theis work
10 a successful compltion. They have walehed wlilst others slept,
and we heatily wish then the stceess they merit,. We look Lpon thss
undestaking as one of such real ol tance that we shall pml.:;d.ly
1evert to it agaiu, and enter more fully into the details of the project.

Ranway Susresston Brier ovin tie Niacana River—The Bridge
will furm a stngle span of 800 feet in length.  1tis to seave as a con-
necting link between the railroads of Cauada and the State of New
York, and to accommodate the common travel of the twe countries.
It is establishied by ample experience. that goud fron wire, of properly
united 1nto cables or 10pes, i the best matenal for the support of loads
and concussions, 1n virtue of its great absolute cobeston, which wnounts
to from 90,000 to 130,000 lb<. per square inch according to guality.
The Bridge will form 2 straight hollow beam of 20 feet wide and 18
decp, composed of top, buttom and sides.  The upper fluor, which sup-
ports the 1adruad, is 24 feet wide between the rmlings, and suspended
to two wire cables assimed Ly stays. '}_lu: lower flour is 19 feet \\:xde
and 15 high in the clear, connected with the upper one by vertical
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trusses, formiug its sides, and suspended on two other cables, which
have 10 feet more detlection than the upper ones.  The anchorage will
be formed by sinking 8 shafts into the rock 25 feet deep. The Lottom
of each shaft will be eularged for the reception of cast iron anchor
plates, of 6 fect equare.  These chambers will have a prismatical see-
tion, which, when filled with solid masoury, cannot be drawn up with-
out lifting the whole rock to a considerable extent.  Sa.ddles of cast
iron will support the eables on the top of the towera, They will con-
sist of two parts—ihie Jower one stativnary, and the upper one movea-
ble, 1esting upon wrought iron rollers. The saddles wall have 1o sup-
puit a pressure of 600 tons, whenever the Bridige 14 b aded weth atrin
of maximum weight. The towers are to be GU feet lugh, 15 feet
syiare at the base and 8 at the top. The compact, had lunestone,
used i the masonry of the towers will bear a pressure of 500 tons upon
every foul squir =
Weight of DBridye,
L 910,130 1bs,

Weight of Timber, - - -

Wrought Iron and Suspenders, - - -« - 113120 1bs,
Castings, - - . - . - - . - 1302 be
Rauls, - - - - - - - - - - 66,740 lbe,
Cables between Towers, - - - - - - 531,100 lbs,

1,678,722 lbs.

Weight of Rail-roud 1rains.
One Locomolive, - - - -
27 double freight Cars, each 25
gross weight, - - - - - - - -
Making a tetal gross weight of 130 tons which will fall upan
the cables when the whule bridge iscovered by a tram
of cars from end to end : and tothis 15 per cent weight
of pressure as the result of a spred of 3 miles per hour,
which is a very large allowance, - - - -
Add weight of superstructure, - - -

.- - - 925tons
feet long, and of 15 tons
405 tons.

61 tons.
782 tons.

Total aggregate maximum weight, - - - - - 1,273 tons.
The tension of cables, which result from a weight of 1,373 tous and
an average deflection of 39 feet, is 2310 tons.  Since the assumed max-
imum tension can but rarely occur, it is considered ample to allow four
times the strength to mceet this tension—that is 8,960 tons.  But as-
suming 2,000 tons as a tension to which the cables may be subjected,
five times the strength to meet it is allowed, and an ultimate strength
0f 10,000 tons provided for.  For this purpose, 15,000 wires of No. 10
will be requited. At each end of the upper floor the upper cables will
be assisted by 13 wire 1ope stays, and their strength will be equivalent
to 1,440 wires; the: - deducted leave the number of wites in the four
superior cables 13,560, the number of wires in the four superior cables
13,360, the number of wires in one cable 3,390, diameter of cable 935
inches, The raileroad bridge will be clevated 18 feet on the Canadian,
anmd 28 on the American side, above the present surface of the bank,
and above the present structure. It will be the longest railroad oridge,
between the potnts of support, in the world.—St. Catharines Jowrnal,

Casars o Cavanv—~The moss revenue derved from all the Canals
of Canada, for 1331, was £79,999 | the eapenses were £27,335. ‘L he
taindict of vesscds which passed thiough the Canals for the sane year
was 18,871 : the total tonunage, 1,933,511

Caxat Tores—The tolls eollected on the Welland Canal during the
month of Julv last, was £7652 3 84, against £5909 7s. Gd. in the
sime wmonth of last year. The number of vessels passed through was
730, being an nerease of 60 over July of last year, and of 262 uver the
sume wouth m 1850,

New Cavrci—The 1esult of the competition by W. Thomasg, Messrs,
Cumbeiland & Storm, and J. Shearvd, 1 preparing designs for the eree-
tion of an Tish Presbyteran Church, at the corner of Queen and Mutual
Streets, mthus Crty, kas been the adoption by the commttee of the
design of W, Thomas, Esq., Archeet. The Church 1s of the Norman
or Lumbardian style of architecture, with two stancase towas and
spures on the pnncpal front, to Queen Sticet, to be erected of white
brick, with open tinbered roof to the intetior, and with cucular apsis
atthe nasth end.  The size of the body of the Chuich s 81.0" by 550",
and will give an accommodation of 612 sittings on the grouud flor.

We are gratified to leatn that Sir Chas, Lyell, who standsat the head
of modein geologists, arnved at Hahfax by the last Steamer, and
immediately proceeded to visit the County of Albert, in this Piovinee,
now becoming celebrated for its auneral wealth,  Asg this Provinee
requires only to be hetter known, to take a much higher tank than has
lutheito been given to at, we look upon the visits, and the publieity
iven to the opinions of such gentlemen, as of very great importance.
I'he opimon of Sir Chailes will go fur to settle the much disputed
coal ur asphaltum question, as f this mineral is in the l)lnce where it
has been furmed, it will belong ta the coal faumily , and on the other
hand, if it has been melted aad vjected into its present situation, it will
b: entitled to the name of asphaflum.—‘\'ora Scolia paper.
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YORILIGN.
The New Crystal Paluce at Sydenham,

On Thursiay Iast tho first column of the uew Crystal Palace was
crected, amudst the acelamations of a lage and \cra' 1espectablo
company. Ine seenery mound the spot chosen is very beantsful, and
the site presents facilities and opportunities which, it 1 expected, will
be made goud use of by thuse who have charge of the undeitaking.

The eompany present included many illustrious in rauk, science,
literatuie, mind emnnercial rank . andlettons of apology, regretting thar
abseuce, were tead from some of the must distieguished persons i the
country.

At half-past two o’clock, the sisitors, guided by a programime which
had been dehivered to them, assembled tound the spot where the pllar
of the palace was to be planted ; and shoitly afterwards a procession
advanced, preceded and marshalled by M, Huker, the toastmaster.
Six workmen, bearing a lnge and handsome banner, in-cribed “Success
to the Palace of the People,” were followed by Mr. Laing, M.P. (the
Chairman of the Crystal Palice Company), Mr. F. Fuller, and the other
directors.  The column was mnmediately nised and inserted in i1
socket, thice youny lads assisting in the operation. A bottle was
deposited uuder the pilar, contaming the cotus of the realm, and a
paper bearng the following inscription i

* Phis Column, the fist support of the Cry=tal Pabee, a building of purely Enzhish
Architectute, fof the rete tion At lnsirastoic ol The Milijui, was erected on
the Sth day of Muzest, 1IN 1 the 16ty ear of the ten of Her Majesty GQueen \ ictoria,
by ‘anmcel Latuz, U o M P Chmrnn of thie Cry st Palace Cotpany, Fhe otizinad
atructure, of which tns colomn furm< a part, was built, atter the desizn of Sir Jiseph
Faxton, by Messrs. For Hewdetson, & Co L and tood i Hade Park, where it tevepad
the contrivutiuns O wil Natwns, at e Work's Ladntauon, inthie Y ear of our Logd (201,

1, your glasy,
Will 10 lerily discorer 10 yoursels
‘That of yourself which yet you hnow notofl.”

The new building, which is expected to be finished by the 1stof May,
1853, will duffer inmany importaut respects from the old. In consequence
of the great fall in the park in which it will be sitnated, an additiunal
story will be necessay 1u front, which will have the effect of remedying
a defeet 1 the old sttucture,—~the want of clevation, as compared with
its vast length. A shght cuitmliment of length wall also be made,
although the area of ground covered will be equal to that oecupied Ly
the Hyde-park buildmg.  The centre transept wall be extended into a
semi-encular roof of 120 fect diameter; and two smaller tansepts will
be placed towards the ends of the butlding.  The centre buansept will
be nearly 200 feet in height, and 120 1 width; those at the sides 150
feet Tugh, and 72 wide,  The columns and guders, justead of falling co
1apidly towaids the extieme end, and thereby preventing the spectator
from aruving at & conception of the extent of the butlding, will not
now keep the same hie as before, but mvery 72 feet pars of columns,
21 feet apart, wil advance 8 feetinto the nave, and funn these columns
will spring arched girders 8 feet deep, in lattice work of wiought sron,
which support the gieders of the roof.  These advanemg colomns, ted
together, will funn groups of pdlars bke thase s gotine cathedral,
and vecuning at evay 72 feet dunn the nave, will furnish to the eye
a means of waaswing which it had not lfore,  The ends of the
building wili extend into large wings, attached 16 one of which will be
the railway staton, and these wings will ternmnate 1o lofty glass towas,
The area in foant will be laud out 1o terraces and gardens, mterspersed
with statues, fountains (one of wlich will 1ee tothe heght of upwards
of 200 feet), and temples, and adorued by a chuice collection of plants,
ghrubs, and flowers.

One of the mast conspicuous and attractive sections will be that of
Ethnology.  No muscum has yet ever attenptad to show mudels of
the ditfferent varietiex of the human tace, together with their national
costumes, then domestic sud agricultural nuplements, tuerr armour,
their dwellings, their modes of conveyance, and other charactenstie
ohjects appertainmng to them But, under the guiding direcuon and
personal superintendence of such an emincnt ethnologistas Dr. Lathauw,
no fews are entertamed but that all these sall vue day vrnament the
compartments «f this noble buildina, and that avery large proporuon
of a complete collection will be ready by the opening.

It is intended to anange the growing plauts in such 2 manner as to
show what are the peculiarities which maik the Flora of different paits
of the world.  To this end the sutface of our globe will be divided
into_regons, or natwral provinees, which are cach chaacterized by
particular 1aces of animals and vegetables, and all the arrangements of
natural objects will tend towards the dne illustration of the “countries”
(as it were) which nature has mapped out upon our eanth, and which
she has peopled with the subjects of her three kingdosms,

The ethnolugical specimens will, therefore, appear near the plants of
the region to which they both belong.  Clure by them will be placed
speeimens of the most charactaristic quadrupeds, birds, reptiles, tishes,
mollusca, aud insects, which are to Le found in the same parts of the
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world. All these will be shown in the attitudes most natural {o them,
awd best exemphifying their peculiar habits and dispositions ; for which
purpnse the assistanco of the exhibitor of the most life-like stuffed
specimens in the Great Exlubition will be obtained.  The fish will be
l:ro%(;\'ud on a plun not hitherto tricd, that of making them appear to

¢ swimming, 1 very large glass vessels containing a suflicient quantity
of some preservatne fluid havivg the appearance of water. The
mallusea will be repreented, not by their shell only, but by shells
containing madels of the nuimals crawling or swimming in the leealitics
pecnliar to them ;. and 1 all cases the sl or situation wlich il these
creatires inhabit will be snatated and represented a8 closely as pussaibile.
S that a visdor wall find hunsddf surrounded, wherever e goes, by
groups of objecty, taken from all the three kingdoms of wature ; not
pl: ced, ike wuseum specimens, “all in a tow,” but astistically miranged
»0 48 to exhthnt indivadual habits aud peculianties to the best advantage;
and 80 associated as to give an aceutate wden of the Fauna and Flora
of the region they are destgned to illustrate. The selechon of
charactenstic examples of the zeological portion has been Kindly
undertaken by Professor Edward Forbes, Me. Waterhouse, and Mr.
Gould, whose attainments, as naturalists, are too well known to need
comment; and the wholo will foun an extensive senes of small
collections, illustrating, in & manner unever hitherto attemypted, the
physical gcngm'.»!.y of the whole world,  Such an exhibunion, while it
cannot fail to be amusing, will be, at the same time, replete with
instruction of the soundest character, and afford a clearer insight into
the subject of the distribution of plants and animals vn the sutface of
the carth than many mouths of reading.

It is ultimately intended to exhibit a series of geological illustrations,
corresponding to those of physical geography, on a scale wihich no
geological wuseuwm can aticn;, for want of space.  Not only will the
external appearances of the carth’s crust at different pleces be shown,
but also the geological strata of particular portions.  Medels will be
prepared to diustrate mining and quarrying, to show the action and
tesults of voleanoes and catthquakes, and to exhibit geology in its
practical bearings with 1eference to well-sunking, the supply of water
tunuelling, &c. ~ The name of Professor Austed will be a suflicient
guarantee for the accutacy of execution of these details,

For the present, however, the principal endeavours of the Company
are concentrated in bringing out as complete a cullection as pussible of
Life-sized restorations of those colussal extinct animals and birds, which
we now only know of by thar fossil vemams.  Under the direction of
Dr. Mantcll, it is contidently believed that a muscom of such creatures
wall be formed which will eacite the wouder of every one, and afford
little opportunity for disapprobation,esen amongst the most scrupulously
particular anatomists.

Reference must also be made to another section of the natural history
department, which is hikely to prove the most useful and commercially
valuable pottion of the exhibition; though, perhaps, not one of the
most attiactive, . We allude to the collection of 1aw produce, which is
designed to show all the various articles tuken from the animal, vegetable
and mioeral Kicgdoms, aud applied to srnamental and useful purposes
by the skill of man. Wath this view, the directors mvite the assistance
of all, in the way of cuntributions of 1aw products, either now 1 use
or Likely te be biought into use, in the ans and manufactures; and
thiey may reasonably ook forward -2 no distant period to being able
to show such a collection of raw materials, conventently ananged and
tutely labelled, as shall not only contey an untcnse amount of uscful
instraction to the mass, but give a far greater impalse to improvement
amongst the manufacturers of Evorope than was impirted even by the
Gieat Exhibition of 135L.—/llustrated London News,

47

Tue Eupetwe Powe-Davn as 1 Strasp.—After the satisfactory
completivn of the requis te artangements which bad been for some time
ending botween the Electiie 'l'c?c::t:xph Company and the Astronomer
‘l syal ac Greenwich, M. Edwae Clark, the Company's engineer, had
entristed W him the cousttucton of the ingemous apparatus for the
develupement of the electiie telegraph system, as applied to the regu-
lation of time on a plan for distributiog and correcung mean Green-
wich tinie in Lumdon aml at all the pancipal poits throughout the
United Kingdom every day at oue o’clock.  The bail that has recently
been raized on a pole upon the dome of the Electric Telezraph Com-
pany’s West-end station, No. 418, Strand, apposito Huugerford-market
(stnmlar to the Lall which surmounts the Royal Observatory at Green-
wich,) which i3 a remarkable object of attraction to all persons passing
to and from the west-end to the eity, 18 now completed. It is about ¢
feet high and 16 fect in cirenmfercuce, made of zine, and painted of a
bright red colour, 8o that it may the more clearly be discerned at a
distance, and can with case accommodate threc persous in the interior,
It has 2 broad gilt beliround it, thes having the appearanceof a  great
globe,’” and at the extrenuty of the shuft 18 a cruss, or bright gilded
weather wand, with the four punts, N. 3. E. W ; and below the arms
of the Electric Telegraph Company, with ther iu'tials, «“E.T.C.?
Many difficulties have been experienced in the completion of this new
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idea of electricity, in consequence of numerous obstacles with regard
to the correct working of the telegraph wires along the streets of Lon-
don and the Greenwich Railway to the Royal Observatory. These,
however, have been overcome to the great satisfaction of the directors
of the Company and the Astronomer Royal, and for the last three
days the experiments have been made with the most complete success,
the ball or globe dropping by the eclectric action simultaneously with
the one at the top of the Royal Observatory, precisely at one o’clock,
P. M., both balls being in fact, liberated by the same hand. It is now
in active vperation, and will communicate the standard time of Green-
wich and London, by the different lines of railway, to all the principal
ports of the United Kingdom aud Scotland on the same principle, as
arrangements have been made to make it one of the most complete
improvements of the present day, not only as regards the time for re-
gulating chronemeters on board vessels, but the chief public clocks of
the metropolis, and from one eud of the country to the other. An
electric dial is now being completed in the midway opposite the office
in the Strand which separates the crossings, and the new lamp, or light,
at the top of the post has been tested as to its puwer of reflection, and
that dial or electric apparatus will show forth the hour, minutes, &e.,
both day and night, to the public.—[ Zbid.

Submarire Rock Blasting.—The reef rocks at Hurl Gate, New York,
are in course of being blasted, and the New York Zribune of the 22nd
ult. in describing a resumption of the process, says,— The firing
recommenced on Way’s Reef. Since then thirty-eight charges have
been fired on that rock, and we hope it will be reduced to fifteen feet
mean low water before the close of next week. The firing on Way’s
Reef is from a battery of ten pairs of plates, placed on the metal float
moored on that reef. As many as nine charges have been fired during
a single tide. As soon as Way’s Reef is broken down, * Shell Drake
Rock’ will be fired upon, until it is reduced to fifteen feet below mean
low water. After that, ‘Frying Pan,’ a very dangerous rock in mid-
channel, and in rapid and deep water, will be attacked, and the firing
continued on that rock until it is reduced to the same depth as Pot
Rock, namely, 2017 feet below mean Jow water. As soon as the rocks
here mentioned shall have been reduced to the depths respectively
stated above, operations by Messrs. Maillefert and DeRaasloff, will be
commenced on Diamond Recf, situate between Governor’s Island and
the Batterv. This is a large rock in 16 feet water. A charge contain-
ing 500 1bs. of powder will be fired on this rock. Two blasts will be
made on Hallets Point, at the Gate, in which a preparation of potash
will be used for blasting. The whirlpool has been entirely filled up
by the debris of Pot Rock, and the smallest row boat may pass over
what was once P'ot Rock, at any time of tide. Thisgreat and wonder-
ful result M. Maillefert has accomplished by the firing on the surface
of the rock under water without any drilling, 284 submarine charges,
containing in all 34,231 lbs. of powder, and at a cost of less than 7,000
dollars. Itis a work of great importance to the United States, and in
fact to the whole world, and is conducted with the greatest cconomy.
We purchase the powder, blasting-cans, and ballast-bags with ready
money, and pay M. Maillefert weekly a stipulated price for each charge
fired on the rock ; he furnishing the labourers emmloyed, the wires,
battery and floats. The expeuse of removing Pot Rock, Frying Pan,
and Diamond Reef, to the depth of 2017 feet, and Way's Reel and
Shell Drake Rock to the depth of 15 feet below mean low water, will

robably not exceed 15,000 dollars.  The success that has attended M.
faillefert’s new mode of submarine blasting will greatly benefit the
commerce of the world, will be tl.e means of saving thousands of lives
and millions of dollars in value of property ; for this system of sub-
marine blasting will be adopted in every place where dangerous rocks
obstruct navigation, inasmuch as but a small snm of money is required
to pay the expense, compared with what would be required under the
old system.  His excellency the Portuguese minister takes great interest
in these operations, and he has communieated to his governwment the
result thus fav obtained at Hurl Gate. In April last the Portuguese
war steamer Porto made dreadful shipwreck on a rock in the hartour
of Oporto,  The most influential families in thatcity have now obtained
one of the Francis metallic life-boats, and are in hopes to obtain the
services of Messrs. Maillefert and De Raasloff to remove this dangerous
rock by submarine blasting. M. Maillefert has entirely recovered from
the wounds he received by the disastrous explosion of a bLlasting-can
above water, during the operations on Frying Pan, on 26th March last.’®

French Researches at Ninevch—The Minister of the Interior has
received further accounts of the explorations, which are being carried
on by M. Place, Consul of France at Mossul, in the ruins of Nineveh,
In addition to large statues, bas-reliefs in marble, pottery, and articles
of jewellery, which throw light on the habits and customs of the
inhabitants of the ancient city, he has been able to examine the whole
of the palace of Khorsubad and its dependencies, and in so doing has
elucidated some doubtful points, and obtained proof that the Assyrians
were not ignorant of any of the resources of architecture. He has also
discovered a large gate twelve feet high, which appears to have been
one of (he entrances to the city, several constructions in marble, two
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rows of columns, apparently extending a considerable distance, the
cellar of the palace still containing regular rows of jars, which had
evidently been filled with wine—znd at the bottom of which jars there
is still a sort of dep-rit of a violet colour. M. Place has, moreover,
discovered the storehouse of pottery, containing various articles. In
addition to all this, he has caused excavations to be made in the hills
of Bachiccha, Karamless, Teu Lenhen, Mattai, Karakock, Digan, &e.,
on the left bank of the Tigris, within ten leagues from Khorsabad. In
them he has found monuments, tombs, jewellery, and some metals
and stones. At Dgigiran there is a monnment, whicl, it is supposed,
may turn out to be as Jarge as that of Khorsabad, At Mattai, and at
a place called Barvican, M. Place has found bas-reliefs cut in solid
rock ; they consist of a nuwber of colussal fizures and of a series of
full-length portraits of the Kings of Assyria. M. Place has taken
copies of his discoveries by means of the photographic process; and
has been authorized to make diggings near the palaces which the Eng-
lish are engaged in examining.

Prizes of the Academy of Sciences of Paris—At the session of the
22ud of Mareh, the prize in Astrovomy, for 1¢52, was divided between
Mr. Hind and M. de Gasparis, the former for lis discovery of the new
planet Irene, and the latter for that of Eunomia. The Cuvierian prize
(a triennial prize and never before awarded) was given to Professor
Agassiz for his Researches on Fossil Fishes,

Among the prizes offered, is one for 1854, in the department of
Mathematics, as follows :—To detetmine the equations of the general
movements of the earth’s atmosphere, baving in view the rotation of
the earth, the calorific action of the sun, and the attraction of the sun
and moon. The authors arc desired to exhibit the concordance of their
theory with the best observations on the atmospheric movements.
Even if the whole question is not resolved, but some imortant steps
are made towards its solution, the prize will be awarded by the acade-
my. The prize is a gold medal of 3,000 francs.

There is also an extraordinary prize for 1833, on the application of
steam to navigation. The prize was proposed first in 1836, and has
been continued to 1838, 1841, 1844, 1848. and finally to 1853, It is
offered “for the best work or memoir on the most advantageous em-
cmployment of steam for steamships, and upon the best system of
mechaunism, ‘installation,” stowage, and armament for such vessels.”
The prize is 6,000 franes. Time, Decermber 1, 1853,

A British Industrial University—In course of last month it was
announced in our columus that there was reason to believe His Royal
Highuess the Prince Consort “contemplated the four.dation of a great
building and establishment in which theury would be eombined with
practice, in the advancement of science and art, by a concentration of
talent and skill””  We believe we may now state without any impro-
priety that in all probability the surplus of £150.000 and vpwards, in
the hands of the Royal Commission of the Great Industrial Exhibition
of 1851, will Le devoted to the fuundation of an Industrial University
in London, such as was long since mosted in The Builder. This cen-
tral concentration of science and industry will ultimately be organized,
with radii or branch institutions, throughout the whole country ; but we
scarcely think that the Royal Commissioners, as has been stated, have as
yet formed any definite scheme for the establichment of such a univer-
sity, although it is their known design to carry out the idea—ZDuilder.

THE CANADIAN JOURNAL

Will be published Monthly, and furnished to Subseribers for 15s, per
annum, in advance. To Members of the Canadian Iustitute the
Journal will be transmiitted without charge.

Persons desivous of being admitted into the Institute, as Members,
are requested to communicate with the Secretary.  The Eutrance Fee
(including one year’s subscription) is Oune Pound Currency.,

There are three classes of persons who may with propriety join the
Institute,—Ist. Those who by their attainments, researches, or discov-
eries, can promote its objects by their union of Jabour, the weight of
their support, and the aid of their experience, 2nd. Those who may
reasonably expeet to derive some shave of instruction from the publi-
cation of “its proceedings by the Journal ; and an acquaintance with
the Improvement in Art, and the rapid jrogress of Science in all
countries, a marked feature of the present generation.  3rd. Those
who, although they may neither have time nor opportunity of contri-
buting much information, may yet have an ardent desire to countenance
a laudable, and to say the least, a patriotic undertaking—a wish to
encourage a Society, where men of all shades of religion or politics
may mect on the same friendly grounds; nothing more being required
of the Members of the Cavapiaxy Institute than the means, the
opportunity. or the disposition, to promote those pursuits which are
calculated to refine and exalt a people.

All communications relating to the CANADIAN InsTITeTR to be
addressed to the Sccretary. All communications connected with the
Journal to be addressed to the Editor. Remittances on account of the
Journal received by the Treasurcr of the Caxapiax InstiruTe, Toronto.




