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TORONTO, NOVEMBER, 1852.

A A P A A AN AN PP A A e

The Canadian Institute has just completed its first year of
existence under the Royal Charter of Incorporation, which was
granted in November of last year. It was not until the begin-
ning of April, 1852, that the officers required by the Charter for
the government of the Institute entered upon their duties.

Thus far its pecuniary resources have been limited to the
annual subscriptions of its members, and its hope of future use-
fulness and success in the great work of collecting and diffusing
uzeful information, to the zeal of a few whose confidence in the
possibility of organizing a powerful s-ientifi> and literary society,
with ramifications throughout the country, has been sufficiently
warm and vigorous to infuse into them that ardour which almost
jnvariably commands success.

We shall not anticipate the report of the Coun-il to be la’d
before the Institute on Saturday, Dec. 11th; it is our grateful
privilege, however, to announce that one oppressing difficulty
towards the extension of the Canadian Institute has been most
happily removed.

The Provincial Parliament has generously responded to the
petition of the Institute for pecuniary encouragement, and by
voting Two Hundred and Fifty Pounds for the purposes of the
In-fitute, gives to it the means of developing its latent resources
and enables it to call at once into vigorous and united action, a
large amount of native wealth and native-power in science and
literature, which languish only for the want of opportunity to
bring them to the light, and direction to indicate the course they
should pursue.

We have also much pleasure in announcing that the future
meetings of the Canadian Institute will be held in the Hall of
Assembly, Parliament Buildings, Toronto. That magnificent
apartment, together with three adjoining rooms, having bLeen
kindly placed at the disposal of the Institute by the Commis-
sioners of Public Works. Subjoined is the reply to the application
of Capt. Lefroy, R. A, F. R. 8, on the part of the Institute :—

PrBric Works,

Sir,— QuEBEec, 11th Nov,, 1852.

T am directed to acknowledge the receipt of your letter of the
10th instant, applying, on the part of the “ Canadian Institute,”
for permission to occupy the Chamber in the Parliament Build-
ings at Toronto, together with some other rooms, and in reply, 1
have to inform you that the Commissioners are willing to grant
you the use of the Hall of Assembly, with the thres roOIS
adjoining it, to be occupied by the “ Canadian Institute,” so lone
as it may not be required by the Government; and upon condi-
tion that the former shall make an arrangement with the Insur-
ance Company relative to any additional risk.  The Institute will
also be required to arrange with M= McEllerry, the Keeper of

You 1, No. 1, Noveuprn, 1859
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the building, 8 to the times when they will use the building, in
order that they may rot meet with any difficulty as to access, &e.
I have the honour to be, Sir,
Your obedient Servant,
THOMAS BEGLY,

Captain Lefroy, R. A. Secretary.

The second session of the Canadian Institute will commence
most auspiciously, and if from the present we may draw conclu-
sions respecting the future, this new proof which we have just
recorded, of the desire of the Provincial Government to advance
the interests of Scicnce, Literature and Art in the Canadas, coupled
with the willing courtesy of the Commissioners of Public Works,
will unquestionably awaken both far and near a spirit of enquiry,
annmally producing useful and interesting results, if not—as we
would hope—results of moment to the people of British Ameiica,

Tle Treasures of our Forests,

The produets of the forest embrace the most*important items
of Canadian exports, and from their bulky nature secure to us
a greater amount of intercourse with Great Britain than all other
articles of export or import collectively.

The relation which the products of the forest bear to other
productions, in a commercial point of view, is represented below
for the years 1849, 1850, and 1851 :—

1849.
Value of the products of the forest exported. .. ___ £1,327,537
« of all other productions______._ ... __._.. 1,000,027
Balance in favour of the products of the forest. . . £327,510

Value of the products of the forest exported to Great
Britain, not including ships built at Quebee_ .. £1,009,669
Value of all other productious exported to Great

Britain. ... _. 838,755
Balunce in favour of productiens of the forest
exported to Great Britain. _______________ £670,914
1850.

Value of the products of the forest exported._._ .. £1,360,734
“  of all other productions_________.______. 1,309,264
Balance in favour of products of the forest_ . ... £51,470

Value of the praducts of the forest exported to Great

Britain, not including ships built at Quebec. .. £971,375
Value of all other productions exported_._______. 229,474
Balance in favour of products of the forest exported

to Great Britain_ ___ . _____________.__.. £741,901

1851,

Value of the products of the forest exported ... . £1,509,545
% of all other productions. ____________... 1,315,085

Balance in favour of products of the forest. . .__ £184,460

Value of the products of the forest exported to Great
Britain, not including ships built at Quebee. . £1,180,000

Value of all other productions exported.___ ___ . 325,350
Balance in favour of products of the forest exported
to Great Britain_ . .. ... ________________ £854,658
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Henee, it appears, that the vadue of the products of the forest
exported to Great Biitain, has steadily inereased during the last
thre: yers; the numbers indieating those values, being in 1849,
£670,914; iw 1850, £741,091; in 1851, £854,658.

Table showing the kinds of forest productions exported, in
1851 :—

Value  Value of
ARTICLES. of Exports
Eaports. 0GB
RESTTSR T L 17 S .. 7011 £172,096  £153,528
Peards, b ovenveeiai s 8,163 43,865 42,232
Trsers, Ashy, tons ceeeoeeivnnnnn.. 3,013 3,726 3,710
Bitel, donveeniaeninnann. 1013 5,505 5,501
Elo, do, coviiiinnnnnvnnn.. N6 49,146 49,072
Maple,do, oooivieiiinaaa.. 419 435 404
[ ] ] I 40,976 57,160 47,125
Cine, White, do, oo iunnno. 03435 00972 331,370
Red, doe ooeeen.. ..., .e anL LS 114,875 114,524
Tamarack, dan, oo vene e, 4,356 1,115 a7
Walnut, M feet.....oo...... 1,391 5,931 13
Basswaod,  Butternut  and
Hickory, do.oooeiinn e 79 243 43
Staves, Standard, Mlle, ...... 1,195 20,769 15,519
Other, doceecieen conaa, 4,509 92,011 83,213
Battens, Knees,Scantling, Tree
Nails, &e, picces. ..., 729,059 11,060 595
Deals, do oo aaa. 3526647 239,369 238,931
Phuks and Boards, Sup. Feet 120,175,596 209,103 833
Spars, Masts and Huudspikes,
L . 9,482 14,101 12,505
Lath and Firewood, cords.. .. ..... 17,356 11,611 & 112
Shingles, mille, .. .ooviveniiai..... 20,972 880 ..., .
Saw Logs, Nowvviniecvieneieane 31425 8612 ...
Other Woods. ot ieeiiiii it iinne ceeenn 11,361 887
Pas and SKINS ooiienennaene ve veeens 93,053 7,939

et eeeeeeeeaee s ees 1,310,130 £1,171,998

Totdooo. ...

It is thus scen at a glanee that forest prodnctious, exclusive
of Pot and Pearl Ashes, and the Furs and Skins of animals, are
of the highest cconomic importance to us, and yet who, that is
acquainted  with the divesified trees of our forests, ean fail to
perceive that very extemsive sources of revenue are neglected
from ignorance of the value of muny species of wood, which are
especially adapted to the peeuliar purposes of artificers in Great
Hritain, but do not appear in the enumerated list of exports.

We are led to these remarks in consequence of the information
vespecting forest productions which the recent Exhibition of All
Nations in London has brought to light.

Not less than one hundred and thirty varetics of Biitish wood
were exhibited ut that magnificent exposition of industry. Among
them, it may be well to mention, specimens of apple, pear, plum,
atud atpricot trees were introduced, in cousequence of those woorls
heing much songht after by toy manufacturers, turners, &e.  For
obvious 1csony, such woods would possess little value in this
country, cither as an article of export or for the purposes of
domestic manufacture.

Europe contributed forty-nine varieties of wood, most of them
used in ship building, earpentry, furniture, and dyeing.

Asin contributed about two hundred specimens.  The United
States forty-two.  Canada thirty-one.

W subjoin 2 list of the woods seut from the United States
and Canada, remarking however, that some of the species enu-

OF OUR FORESTS. | 1852,
meratad in the attached list and credited  to the United States,
grow well and are abundant in Conla,

WONBRs OF NORTH .\.\ll'.“l(‘.\..
Tweiznty 7 ’

per | Specitie]
|(.‘ul-. rulGravity,

NAME AND PLACLE OF OROWTIL, REMARKS AND WIAT USED FOR,

’lln.«. oL

Ash, Awmerican (Fravinus)dd 0] 570 [lough, clastic, much csed,
Ash, white—Upper Canada30 - 1} +191t
Balsam (Pivea babamea)—119 6} 304 {Carpentry.
Upper Canada L
Bass Wood (Tilin)=U. C/25 0} ~100 [Even grain, like common
limewood
Beeeh, white (Fagns amer [(2 2 671
ienna)—U. N, .
Beech (Fogus forruginen)—i36 9] -385 [Dry carpentry ; the womd
Upprer Canada ’ Daws weore tafous tint than
common beeeh
Birch, black (Betulunigra)lys 5] 567 [Shipbuildin, 1 Canadaand
Nova Seotia, but not a
durable wood
Birch (Betala N—=U.C130 11| ~191 {An tnfaior wood
Box elder, ash leaved wapleg  0f 335t
( Acer Negundo)=U. 5,
Butter nut (Jughmseineren )23 & 438
Upper Canada .
Butter wond . 438 19| -160 [Shipbuilding
Button woodsyeamore(Pla-l2g = <121 {Much used tor making bed-
tanus occidentalis)—U. 3. stends
Cedar (Larix —7)—-U. Cu8 6} 291 .
Cedar, red or peneil (Juni 31 15] 559 Shipbmhhz_ag a? for mik-
pen;s bermudiana)—Ber- ing peneils
muda
Cedar, red (Juniperus vir26  10) =126 |For making pencils, but not
gintana)—U. 3. s good a5 the junip.
bermudiana
Cherry wood (Prunus -—?)29 15 179
Upp. Canada
Cherry, wild (Cerast: “ir iR 3 515
ginmna) United States
Chesyut  (Castanen vesea)2;  ff 101
.8,
Coffee tree (Gymmoclwdasfio 70 617 Hard, vompact, strong, tough
canadensis)—0U. 8. X .
Cypress (Cupresus disti+}32 11 363 [(frows to an immense size
cha)—U. 3. . i
Dogwood (Cornus flonida)ity 4 756 [Hard, close-grained strong
—U. 3. |
Elm (Ulmus ameticana)— 36 11 387
U.C. ! o
Elm, american rock M6 3 579 [Shipbuilding
Elm, rock . ATERTIIE UGN B .
Elm, swaap Ny saz |« preferred to Englishelr
Ehln, white . L 5 519 By wheelwrights
Eln, red (Ulmus fulva)USH2 g0 630
" " w43t 2 s
Gumn tree, sour, or blackilo 6, 616
(Nysen mnltitiora)—U7, 3 .
614 {Tough, clastic

Haek-berry  (Celis erusse33 6
ifolin)—U. 5. { i
Hackmtack (Larix ::mcri-;’l}' HA
cit
)dn. Esteesaed in British North
America for shipbuilding
Shiphuilding

do, do, ltll; 9 573

Hazel, wyceh,or Quebecrock 3l 2
el Ulmus 2—Cinada

“ . . .

S8 11y 699

T | SR (11
Hemlock(Abiescanadensi=) 23 0} 363
.8,
Hemlock spriuce—U.C. 23 0] <368 {Common carpentry
Hickory (Carya amam)US) .. ..
Hickory, pignnt  (Carya19 8 792 [Strongerand better thanan,
porcina)—U. S, ] l other kind of hickory
Hickory, shell-bark (Carya 13 20 -690 N
sutleata)=U. S,
:}i(‘t‘ory ? Folans Al .'lg 8 ‘768
ickory (Juglans alba)—48 4 77
U. C.} g i L.
Honey locust (Gleditschini0 6, ‘616 |Very hard, splits with great
trineanthus)—=U. S, | ‘ Tacility

* Labeled and Classified by Me. W. W, Saunders, at the Great Exbibition.
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 Weight, |
G . er | Specific; e 1SED Fi
NAME, AND PLACE OF GROWTH. |, ! GPES 1Y REMARKS AND WHAT USED FOR.
1Cub. FL“(,ruvny.‘

Elhs.l 0Z.
Iron ;}'(md(Obtrya virginica) 48 11 ' 179
—U. 8. |
Judas tree, or red bud33 7 ‘335 (Close-grained, compact
(Cens canadensis)--U. &, | S .
Locust (Robinia ~pseud-45 8 728 IShipbuilding occasionally,
acacia)—U., . l | chiefly for treenails
» » » 3 -4t 11 '667
Maple, soft (Acer eriocar-36 14 +590
pum)--U. C. i
Maple, red, (Acer rubrum)38 5| -613
--U. 8.
Maple, sugar (Acer scchari-38 6| 614
num)—U. 8.
» " » » 39 6] 630
Maple, bird’s eye—TU. C. |10 15| 655 (Omamental work by car-
- peuters and joiners
Maple, curly—-U. C. J36 10| -586 |Conmmon carpentry
Maple, var, bird’s eye {36 0] 576 {Ormamental work ; a pecu-
- liar growth of the tree
Maple, hard--U. C. 139 10] -634
M u{bcn'y, red (Morusrubra)35 1) 561
=-U. 8.
Oak (Quercus alba)--U.S[47 14] 766
Oak, white—U. 8, J10 1 641 .
Oak, white--U. C. J44 4} -708 ;Shipbuilding
Oak, Quebec——Canada 133 11| -539 {Shipbuilding, but not d’rble
. ) M5 5| 725 [Specimen  of an inferior
(luulitf'
" " 039 5 -629 |Shipbuilding, but not in
repute
Oak,(hicbee white—Canadal53 12| ‘860 |Shipbuilding
» " " 404 6] ‘870 “
Oak, red (Quercus rubra)—{32 2 ‘514
Oak, black (Quer.tinctoria)(34 14| 558
—-U. 8.
Oak, live (Quercus virens)[36 4| 900 |Heaviest and hardest of the
—U. 8. oaks
" ” o 43l 11 827
Pawpaw (Uvaria triloba)—[22 7} -359
U.s.
Persimon (Diospyrus vir-44 6] 710 |Hard, close-grained
giniana)--U. 5. |
Pine, yellow (Pinus mitis).[23 & 376 Carpentry work
Pine, Amer. ycllow 422 15 -367 “
l’il{o, red (Pinus resinosa)—|28 7| 455 Carpentry ; strong
TS,
Pine, Amer. red ” (26 11} -427 Carpentry
Pine, piteh (Pinus rigida)—32 0| -512 Strong and durable
South Carolina
. ” 42 20 674 [Much used in shipbuilding
Pine, Virginia ,, . 434 6] 550
Pine ~-Upper Canada 22§ 360 Sazlne 1purposcs as common
cal
Poplar,vel’w(Liriodendron2t 3| 387
tulipafera)--U. S.
I’(n{}lar (Populus ——?)—120 11} -331
. C.
» »” » 19 4{ -318 |Light, inferior wood
Red bud, see Judas trce
Sassafras (offlcinale)—U. 8137 4| 596 |From a young tree
Spruce, white (Abies alba)23 13| -381
Sycamore, see Button wood

Tamarac (Larix americana)23 15

—U. C.
Treenail (Robinia pseud-i4l 8

acacia)—U. C.
Walnut, white—U. S. .30 5|
Walnut, black  (Juglans'28 15
nigra)—U. 8.

-383 Good for shipbuilding pur-

poses
664 {Treenails for shipbuilding
485

463

From a young tree

'Strong, tough, not liable to
split

” [Tp'lgs 11 -459

»
per Canada

The foregoing list contains a very imperfect enumeration of
Canadian woods; it will serve, however, as a beginning of what
may be made an exceedingly interesting and highly important
kind of information, and casily susceptible of considerable exten-

sion, if the Canadian Institute can succeed in collecting, through
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its members, an assortment of woods, to we .. ..uced in the
muscum in progress of formation, with duplicate specimens for
contribution to the Sydenham Crystal Palace, where the British
public may be made familiar with the numerous and extensive,
but comparatively little known, treasures of our forests,

Remarks on Thermometric Registers3 by Captain J. H.
Lefroy, R, A F. R, S,

( Continued from Page 31.)

The Committee of the British Association having very recently
atnounced its readiness to supply true standard Thermometers to
memters of that body and others, at a low rate, it may be hoped
that these instruments will soon be found in the apartments of
Scientific and Literary Societies in Canada: § it mav be desirable
therefore to refer somewhat more fully to their verification, than
was dene in the previous part of this article.

(1.) To determine the zero point, if the thermometer is one with
an arbitrary scale, or verify it, if it is graduated to Fahrenheit,

Fill a quart measure or similar vessel, with ice that has been
pounded fine in abag or cloth, the finer and more uniform the bet-
ter. Add alittle water, immerse the thermometer, standing upright,
in this, up to the point 32 © on the scale, and afier allowing it
a little time to settle, read the scale to the nearest tenth of a
division: take several readings, with an interval of a minute or
two between them, and note them all in the register, whether they
vary or not. The observation cannot be made very accurately
in the summer, and the nearer the temperature of the air in the
room at the time is to 32 © Fahr. the better.

(2.) To determine the boiling point on the scale of the ther-
mometer.

Get any tinsmith to make a vessel for generating steam, after
the drawing given below. It consists of a boiler holding about

I3 ) .
half a gallon, () to which is added a tube (a) about threcinches
in diameter and ten high ; exterior to this, but not communicat-

§ Recuration or Councir.—That Standard Thermometers made at
Kew, be supplied on application to members of the British Association, and
Fellows of the Royal Society, at £1 sig. each. Report, &c., Belfast Meeting,
September, 1852,
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ing with the boiler, is a second tube (¢) of the same height, but
large enoughi to have a space of an inch or more clear between
the two, at the bottom of this outer tube is a small pipe for the
escape of the steam; it may be three-quarters of an inch in dia-
meter at the orifice.  Lastly, a cap tube (d) closed at top, is
made to fit the exterior tube, and slide upon it tightly enough to
stand at any height at which it may be sct. In the centie of
the top of this latter tube is made an orifice Jarge enough to re-
ceive a common quart bottle cork, and a short neck solderel on
to hold it firmlys The boiler then being half or two-thirds filled
with hot rain or snow water, the thermomcter is passed through
a cork, and slipped down through the orifice just mentioned, un-
til the ball nearly, but not quite, dips in the water, the exterior
tin tube being at the same time drawn out so that no more
of the tube of the thermometer is above the eork than is absolute-
ly necessary. The apparatus is then set over a braizer's furnace
or something of the same nature, until the water boils briskly
and the steam by degrees expels the whole of the air, and escapes
freely by the pipe left for the purpose.  1f the size of this eseape
pipe is properly proportioned, which does not appear to be a
matter of much nicety, the vessel will now be filled with steam
of an elasticity precisely represented by the Barometric pressare
at the moment; and the mercury in the thermometer, rising just
above the cork, will stand at the boiling point. It is desirable to
ascertain whether the escape tube is rightly proportioned by par-
tially stopping it; if two or three such alterations of its size have
no visible eftect upon the reading of the thermometer, we may
be satisfied. 1n finished instruments a mercurial syphon guayre
is attached.

The following table, calculated by M. Regneault, contains the
true temperature of steam, of elasticity corresponding to the bar-
ometric pressures annexed; in other words, the temperature
which should be indicated by a thermometer plunzed in the
steam of such a vessel as is desciibed above, when the elasticity
of such steam, (measured by the exterior Barometer) is equal to
the pressure stated. The English ejuivalents of the French mea-
sures are given for convenience.

TRMPEICTURE,  PRESSURE. Diff. frEMrER’TURE,]  PRESSURE. - Diff.

“Cent.| Fahr. |Millim Inches. | lnch| Cent. Fahr. |Millim Tnches. Tuch.
° o | [} ° |
99.0/ 210.20} 733.21 23.867) 100.0; 212.06{ 760.00 29.92i8
99.11 210.35] 735.55 28.9710; .10. £] 100.1 212.1~] 762.73] 30.0.93 .1075
99.2) 210.56 738.50 29.0753) .104:] 100.2 21234 765.46] 30.1367, .1074
99.3) 210.74] T41.16° 29.1795] .1047] 100.3; 212.54] 76820 3(!.‘.!447! 1080
99.4) 210.92] 743.83 29.2346/ .104: 100.4‘} 212,72 770,95, 30.3529. .1082
99.5{ 211.10| 746.50 29.3903] .105%] 100.5, 212.9 773.71| 30.4615: .1037
99.6) 211.28) 749.18 20.4956) .106.] 100.6) 213.08| 776.48, 30.5705, .1090
99.7{ 211.46] 751.87 29.6017] .106.§ 100.7| 213.26! 779.26, 3..6801 .1095
99.8| 211.64] 754.57 29.7030| .106. | 100.3} 213.44] 752.04| 30.7894! .1094
99.9| 211.82| 757.28. 29.8147] .106"] 100.9] 213.62| 734.83] 30.8994 .1100
100,01 212,001 760.00 29.9218) .107 V101.0, 213.80] 787.63' 81.1096 .1102

Suppose then that the mean of several readings of the ther-
mowcter over the boiling water is 211 © .50; the Barometer, re-
dacel to 32 2, giving a pressure of 20,826 at the time. The
temperature of steam, of elasticity equal to 29.826, we see by
the above table, falls between 211<.82 and 212°.00: it will
b precisely 211 © .84, which is, therefore, the true temperatu. ¢,
and the thermometers reads 0 ©.34 too low: this is not, how-
e er, the true boiling point, the pressure being less than the
sandard pressure; the reduction is—

0.184 =116
The true Loiling point upon thus thenuometer, is, therefore,
211 .60 instead of 212 ©, showing, as before, an error of gra-
cuation of —0 =.34.  Asone-tenth ofa degrecis a very sensille
yrantty in the scale of these thermometers, and the pertect fixity
of the mercury in the steam, as long as the pressure remains the
game, e.Lit s an observation to be made with great precision

[1852.

the above apparatus can b2 employed for determining Jitferences
of level, upon oceasion—allowing 511 feet tor the first degree, 513
feet for the second, 515 feet for the third—from 212° down-
warls: but the observer must be cazeful in this climate to choose
very settled weather for the purpose, or a change of the Barome-
ter may introduce an error larger than the quantity to be mea-
sured,

The freezing and the boiling points of the standard thermome-
ter should be verified occasionally, and all other thermometers
carcfully compared with it, at several points on the scale. So
little have even the best instruments of the best makers, hereto-
fore justified in all cases, their title, or their cost, that instances
have been recently adduced of the Standard Thermometers of
more than one Observatory, being a degree or two in error at the
extremes of their seales.  That of Toronto was found tobe 1 © .8
too high at —10 ©, that of Makerstoun to be 0 .97 too high at
90 ©, 1t cannot be therefore too strongly insisted on at the out-
set of Meteorological Observations, that the accuracy of the in-
strument demands the first care.

1L Position of Thermometers—The object of the register
being to obtain the true temperature of the air of the locality;
the thermometer must be guarded, first, from influences which
atfect the instrument more than they atfect the air; its power
of radiation and absorption being greater; secondly, from causes
which make the air in which it 15 iinmersed, an unsuitable ex-
ample of tha temperature of the neighbourhood.  As when, for
example, it is placed in a narrow court yard, with buildings some-
times refle:ting heat, sometimes evaporating moisture, all round
it. It should be pla:el on the north side of a building to avoid
redected heat; bui where there is a free circulation of air, other-
wise snch a situation is apt to be damper, and therefore colder
than is nitural: at the same time it should itself be secured from
wind. It should be detached six inches af least, from -the wall
or other support, and fixed, not hung, upon a bracket. The
almost un.versal practice of English observers is to place the bulb
ai four feet above the ground. The official instructions to the
obscrvers in Prussia, (Regent’s Reports, 1850,) direct, however,
the height to be not less than twelve or fifteen feet,—a first floor
window is therefore not inadmissible, and has indeed been select-
el in several instances, where Jocal circumstances made it con-
venient, by the abl superintendent of the State Meteorological
Qlse.vations of New York and Massachusetts, Professor Guyot.
The decrease of mean teinperature, as we ascen], being only one
degree for 280 feet or thereabouts, a diffurence of ten or twelve
feet woull be entirely insignificant, were it not that the air with-
in a few feet of the ground is warmed by day and cooled by night,
by causes which vary sensibly within that range. Thus a ther-
mometer fully exposed to the sky, at one foot above long grass,
was found by Mr. Glaisher in his elaborate experiments on radi-
ation, ( Phil. traus. 1847,) to real at night 1 ©.68 lower than it
would have done, but for the abstraction of heat, by the grass,
from the air in contact with it, to compensate for its own loss of
heat by raliation into space.

At two feet, it read 1.32 lower,

four “ “ 118 lower,
six ¢ “ 103 lower,
eight « “0.73 lower,

than th standard, and h: was led to the important conclusion,
that «if a thermometer be frecly suspended in the air with its
bulb at the height of thirteen feet above the soil, and far from
any object to reflect heat to it, its readings will represent the true
teinperature of the air at the time, and much more truly than
those of any one placed near the ground, or within a few feet of
walls or buildings.”  The thermmeter in this situation is not
suppozcl to be proteetel from the sun or from rain. It has aleo
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Leen stown by the came expesiments that o thermometer radiates
its heat into space at the rate of one-tenth of’ i« degiee for every
tenth of unelouded sky visible from the bulb. Other experiments
have extablished the Taw that the caoling of Dodics by radiation
at vight, is always u the same proportion to the cleanes<of’ the
sky, whatever be the actual tempesature.  Henee @ thermonte-
fer shothil be 5o pliced that no portion of (ke sky shall be visible
from the Lutb: that it must be serceved from rain is seltevident,
and the sne arsangement will fultil both purposes, Lut it is not
necesswry for the former of thein that the covering should be of
a substautinl nature, the very thinnest sabstance that can be in-
terposed being suflicient to arrest entively the radiation of heat
into spaee.

Such, then, being the principles upon which the place of a
thermometer should be determined, it will be acknowledged that
a great proportion of those consulted for private information,
whatever else they nay indicate, do not indicate the true tem-
perature of the air, in thesens: undecstaod by Meteorologists: and
hienee a Yarge propostion of the diserepancies and  anomalies
which make the collation of any collection of obscrvations o
diseowraging u task,  Tor example, in some observations macle
at Quebee—18:28-1836—(Zrans. Hest. Soc, Vol. 111) we
find a sudden fall of two and a hatf degreds in the mean annual
temgerature for the Iatter halt of the sevies.

Mean Temper. 9 ALM, Mean Temper. 9 AL M,
o [+

— e evencaana —_ 1832, ..., ..-.3587
1838 ... _._... 37.90 1833 e ece e 85.85
1809 .o ... ..87.51 1834 e eaan 33.98
1830 cecv ... 3824 1835, cceee enen 35.06
1831 e e oo ..38.43 1836.coa......3483

Meano ... .. 38.09 Meanooo... 35.52

This must hav, been causwd by some change of the Instrument,
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or of its expusive, but no explanation is given of the cireumstan-
cex. I sinular mnaner the mean temperature at Ancaster,
CAV, ro-e thiee or four degiees in 1839, aceording to the observa-
tivns uf Dr. Craigie, published m Jdell's Medical Journal, 1846,
and which ate, in other 1espects, deserving of every contidence,

Mean Temper, 9 AL M. Mean Temper. 9 AL M,
o o

— e, — 183Y . oo eenn 17.59
—— e cmmemema. — 1840.. ... . .479¢
— ccercean- — 141 . ... .. 47.00
1885 cccemeea. 14.09 1842 .. ... 4792
1836 c e v eea o 13,41 1843, cncee . 15.80
1837 e ea 13,45 184 Lo e 18.18
1838 ccceinn.. AT 1845 e, 48.33
Mean. ... 4417 Mean.._.. L4753

The difference in this case is equivalent to & change in geoura-
Phical position of about 130 miles, or to & removal from Ancaster
10 Ohto. Errors of position generally affect the final 1esult
with their fall weight—errors of graduation sowmetimes balanee
one amother upon the whole; it is, therefore, of great import-
ance that the former be reduced, by attention to all the cir-

-cumstanees in lisatel.  Practically, a box with lattice sides, not

too contractedd, excluding rain and sun, but allowing free circula-
tion of air, while it checks the force of the wind, will generally
answer, but the observer must exercise his own judgment as to
whether heat is refleeted into this box front the wall or window
it faces, and place it so as to render that effeet, which is appreci-
able from a considerablo distance, almost impossible,

The following table contains the Lorary corrections to obzer-
vations of the thermometer in Canada, or the corrections neces-
sary to reduce the moan temperature, deriveld from observations
at certain izcomplete howrs of the day,to true means.  They are
derived from the seven years of hourly obsarvations at Toronto:

i.‘; A MG A i A M AL A M0 A [T Ak Nevrn T 1OMC2 T M3 R MR LS P MY 1 10 v TR Midn,
° ° o olo ) ologo ° °o § o ol'o’o.o

Janay .. 246 Fie3 R0 b 6 ey —0:59 1—1301—0 13 —2.93 —3.20|—3.16 {—263 —012 +0.07 d-o.44Fog7 AT
Fu.-br‘::(zv RS 2 b ran 31 39 e 0951241 —3 56:—-.1.-19 —1.88]—1.90 |—3-17 «=0,13 0,52 106,160 i:-m
Maeh oo 135 155 1393 {189 025 (1913 g 15 (=499 —5.31 =515 |—165 4003 .00 1.63 201 +2.63
Apibo...... 535 548 .22 1691161 (=245 /=385 1—156 —5 72 —6.14 |—6.16{—58! 066 +1.38 1259 407 +4-3.22
May.... ... 183 00 208 1006 =2 4 | =380 —1 92 —5 87 =623 —T. 1 —7.20{—7.17 IJA:; 231 .29 F4.20 4502
Jone coooo. 0y AR5 2 e —182 23449 (3.7 =5 85 6 59 —7 03|—7.37 [—7.60 =4-)33 k201 +380:4 176 315
Jalyoeeennns Mm%w:%HmL-Mmaw%mﬁ%ﬂ%ﬂm4$wmwwxmrmsm
August oo i 89 357 (325 i 291 = lt;t" 81357639 —7 11 —7 62|—793|—7.79 +1.23 +-270 37314154 333
September .. 4677 i.;,r; F368 4 02 =152 347|145 |—5.495 | —~6.58 —6.96(~—7.01 —06.75 :t).SI 4199 4291 4-1.61 43.96
Octuber. .. Lo iiT = 170 48 91 b 66 (=101 =22 13 {— 5,38 |—5 36 —5 76 —6.04 [—5.55 |—5.17 —0:48 4195 197 4263 4322
November 25 2504052040053 4101 =Lt | —2.441—3 31 (374 —382—361,—253 4019 i.:..x-x 4035113 +-1.80
Decenber. 207 222014255 |+Q 1914092053 —1701—252 '—3.06 —3.31 |—3.13 . <217 —0.12 4-018 )47 4-0.59 .90

I wiil be seen thay, at 8 AL M. in the sununer, aud ar § P. M.
in the winter, the comrection s extremely small.  Observations
made regularly ab those two howns throughoat the year, if a
greater number aze not convenlent, will therefore furnish very
aceurate means. an 1 they are, perhaps, the most conveirient hours
in the tweaty-four,  Any three equidistant observations furnish

a true mean, sich as 6 A M, 2 DM aud 10 PoM, or 7 ALM,,
3 P. M, 11 P M. of these, the first is now generally adopted.

Nore.—At p 30, sceond colmnn, line 23, fur 29992 read 29922, n, 31,
in reference todhe freezing minture of 1 part salt, 2 pars snow, producing
a temperature of —1%, or ax some authonties give 1 =352, it should have
been added, that rgral weights ot s.0w and 2alt reduce (0 09, or zero : Loth
mixtures should be tried i pussible.

Gas Patents, by Henry Crofty D, C. L.y Professor of Chemistyy
ian the Laive sity of ‘Toiontoe—(Continued.)

The principal object intended to be effected by tha vavicus
contrivances alieady mentioned, as applied to the pwritication of
gas, is the sepuration of the two guses earbonie acid and sul-
phuretied bydrogen; the former, not being combustible, does not
in any way contribuie to, but rather diminishes the briltianey of
the gns, while the Intter is objectionable, inasmuch as the light
which it gives ont during burning is very feeble, a suffocating
compound (sulphurous a:id) is formed dwring the combustion,
and morcover, it possesses a disagreenble smell and poisonous
proparties.  In e older plins the anmonia was not separated,

oniy lime purifiers being used, but it was absorbed by the water
in the gasometer; its economic value is now so great, that as
before deseribel, it is separated by a speeial apparatus,

Besides these substances which ave thus removed from the
gaseous mixture, there are several other bodies which are deposi-
ted cither in the hydraulic main, in the coolers, orin the purifiers,
and which of themselves possess very great illuminating power,
from containing a Jarge proportion of carbon. Lhese bodies will
burn with a brighter fune than even puwre olefiant gas, anld it
would therefore appear that the processes of cooling and purifying
have hal the effect of diminishing the excollence of the gas
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by removing these so-called hydrocazhons from the mixture.

Tn 1826, Faaday dizsewered vinious compoundds of this nature
in the liquisl obtaine Ehy compressing oil gas and amone others
a substanee which was afterwar s forme | by Mitsehetich from
the decomposition of bonzoi« aeid, viz, benzine.  This substance
was proved by Hotlinann to be present (mived with o variety of
bodies of a similar nature) in common naptha or coal tar oil,
which is obitine in Loge quantitios dusinge the distillation of tar,
and it has lately been obtained from that =owce in luge quanti-
ties by Mansfichl This bo Iy prscossesin an eminent degree the
illuminating power when burnt in a goad draught, and as it is a
very volatile substance, it would be better fitted for ¢ napthalizing”
the gas than iy of thy otlua hydroswbons with which it is
asoginted.  On aecount of economy, however, the restitied coal
tar ofl is used without further parification,  The proeess of uap-
thalizing consists simply in saturating the puitied coal gas with
the vapours of »nne of thuse substanees from whieh it had been
froed in a presious pat of the process, and this is effected either
by filling the meter by which the gasis measurad with the napthy,
or by passing it through a kind of clos-t containing shelves, on
which ave plared picces of sponge or of pumice stoue suakel in
that liquid. In one eontrivanee the g s frexd from ammeonia
by passing over pumic - stone sotked i sulphuric acid, contained
i one-hall” of the apparatus, and is then napthalized by being
carried through the othor half fille ] with \ponge or puinice stone
saturated with conl tar oil.

An application of this mupthalizing process has been made in
a plan for preparing was, which has atbacted a good deal of
attention in the States of wmte years; viz, Paine’s provess for
preparing was fitte 1 for illumination from water,  Paine claims
to have discovere:d a method by means of a mamnato eleatric
wachine, of couverting water entisely into oxyvgen or hydrogen
by muerely changing the eleetvical poles. No one wonld have
been astonished if su-h a ~atement had been made in the times
of Gober or Albertus Maguns, but that the possibility of such a
conversion of elements should for oune moment be enterinined at
the present day, seems rather emions. The water having .by
this ineredible pracess e n converted into hydrogen, a gas which
gives out Jittle or no light in buraing, is then endowed with
illuminating powers by a pro-ess dittle less ineredible.  The gns
is passed through oil of urpentine and beomesy as Paine says,
catadized, the applieability of which term, devived from a Greek
word, signitying to loen or disolve, seems more than doubtful.
By this prozess, witleydd taking vp any lurpeatine, al[/zouylc_ it
acquires its smell, the gas is said 1o beesme eapable of emitting
a powerful liaht on combustion.  According (o the best informa-
tion that we as Yot prssess on the subjecty the whole invention
may be designated as humbng,

Another plan in whih water is employed is more feasilde, viz,
that inveted by Gilliard, whicls depends upon the intense Tight
emitted by platinun vendered incandescentin the flameof hydiogen,

The hydrogen is ebtained by pasing the v pour of water over
heated cokie, Ly which mews aomixture of hydeogon, earbonie
aieid, earbonie oxide, witi a smuall trace ol'-(::nlul'rou.c;l ’h_\wlr.)‘:_rcn,
is pro:luv«:'l. By the orlivwy e putifiens it s freed from
carbonic arid, and is burnt in jets, over which are suspended
cagws of platinum wite.  There can be to donbt of the bullianey
of the Light enitic L bt the safety of the provess seops s
what doubtful, when we consid v the explosve qualities of
hvdiogen when mixvl.wi!h air, and the l'('m:l:!\‘:l'bh- case 5md
yapidity with which this gas ewapes throwgh the finest ereviees,
anel when under pressure through tisaes, which to other gnses
are totally imp rvions, - This gas hasalso Le n applied to heating
metallic plites plaelin a grte wo as to replace: burning cox's,
and appar nidy with some su~ces..

1o the former paper 3 plan was mentione } by which water was
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resolved into its clements by passing through one half of a retort
filledl with incandeseont coke, and a moclitieation of tius process
seems to be that adopted at the Astor House in New York, and
alluded to in the Annual of Scientitie Discovery for 1851, Jtis
clear that the proess is ineorreetly deseribed in that work, but it
scams o consist of a combination of the water-decomposing
process by means of hot ~oke, and the production of orlinary
gas by the destraetive distillation of melted rosin,

Various substances of a nature similar {o vozin, such as asphalt-
bitnminous slate, ails, futs, &e.. have been employed at times for
the preparation of was, but although each may be more particu-
lavty applicable in certain loculitics and under peenliar civeume-
stanees, vet, as o general weans of prepuing gas they cannot
competg with coal. ‘

Since writing the fisst part of this paper I have found that a pro-
cess for making gus from wood has heen imented by Pettenlioter,
and is being extensively employed in various pars of Germany.,

The gases evolved from the destructive destillation of any
animal or vegetable sulstance will always be cssentially the xame,
differing in the relative proportions of the eases, and in thow
compounds which are formad in small quantities during the pro-
cess, and ave cither mixed with the gas or deposited with tne tar.
The general process for purifying avd colleeting remains the same
as above deseribed.

A fow words ight be said in reference to the uses of the
different substanees produced during the formation of gas, as
some which were formerly considered ns useless have lately heen
proved to be of considerable value,

T":¢ coke which remmins behind is exceedingly valuable as a
fuel, from the fact of its having been deprived of all volatile
ingredients, and theiefore forming little or no smoke when hurnt.
In England Inge quantities of the hest cannel conl are coked
without colleeting the gas for the uze of the railroad locomotives.

The tar s frequently returned into the retorts or else employed
in keeping up the fite, the coking furnaces mentioned in the last
pamgraph are sometimes fed by means of it When distilled it
yields aresidue of piteh and a volatile liguid called naptha, tfrom
its resemblance to mineral naptha.  This substance is a2 mizture
of a vaiety of interesting chemical compounds, and is applied to
several usetud purposes in the arts; such as the =olution of enont-
choue and gutta percha. The gas liquor, which is the aqueons por-
tion of the contents of the hydraulic main, contains a variety of com-
potnds, sind possesses a muost disagreeable odour, it was formerly
thrown away, and often allowed to run into rivers to the destrue-
tion of fish and the entire deterioration of the water for domestic
purposes.  Even at the prasent day this nuisatee exist=to acertain
extent in Loudon.  The greater pmtion of it, however, is employed
in the manufacture of sal ammonine.  The gasliyuor of itselt’ con-
tainsa considerable quantity of this salt, but- a much larger propor-
tion is obtained by the addition of muriatic acid, evaporation, heut-
ing untll charving commences, and resolution in water, erystaliza-
tion or sublimation.  Todine and Bromine have lately been discov-
eved in the gasliquor, and whethier these valuable mediciual bodies
can be cconomically obtained from it, vemains yet {o be proved.

The refuse lime from the puvifiers is used for agrieultural
puarposes, and in some justances has been found eflicacious in the
destruction of the wire worm; it must, however, be employed
with cantion. By _exposing it to the air for some time, a large
quantity of a peenliar salt, the hyposulphite of linie, is gonerated,
from which may be prepared the corresponding ecompound of
soda, a sulstance which finds vather an extensive use in Photo-
graphy and the preparation of Daguerrcotypes.

The separation of ammonia from the gaseous mixture has been
already deseribied,
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1ints to the beginner in Water Colour.

A Lamdseape is divided into theees parts, distanee, middbe and
foroground, one-fomth for light, one-fourth for shadow, and halt
for muddlo tint, or medinm between light ad darkness,

Azure distanees reuire sutumnal tinted tolinge, between Sienna
and Gamboge,

"Prees most green at prominent parts, grey at top amd sides.

1t a tree “is required on a blue sky, let it be yellower than
otherwise,

IF dark toliage on yellow ground, bluer.

"The sky near the zenith blue, bat paler as it nears the horizon.

The general shade tint, Indiga and Delian red, the general
glazing yellow-ochro and lake.

Vivid bines, reds, greens, and yellows used sparingly.

Highest lights not profiesely scattered over the picture,

"The principal object to be pliced in the best possible view.

The eftect is bad when the parts are many.

Warm efleet of colours, white, yellow, orange, red, purple and
black.

Cold effect of colours, black, dark biue, blue, green, yellow
pale yellow and white.

In general warim eolours must predominate; red s medium
in a warm efleet, green a medinm botween light and dark,

Cold tintz ava made with blue and yellow, blue, and wiarm
tints with ycllow and red.

Greys are warm as they contain orange, cold as they contain
purple or green,

Pure tones ave those that approach purple, heavy as they near
to green. Avoid greenish blues wnd yellows; and green, between
blue and yellow that they produce.

Red becomes move rich as it tends to blue—Drilliant as it
aldvamcees to yellow.

Purple and orange are pleasant in all their tints, but green
only as it becomes yellow.
Indian red, indigo and yellow-ochre ave the primitives for
mixing, the following being produced by their combinations :—
Orange by Yellow and Red.

Green * Yellow «  Blue,

Puple ¥ Red  * Blug

Brown ¢ Orange ¢ Purple,

Olive ¢ Gieen ¢ Orange,

Stte ¢ Gieen  #  Purple,

Black ¢ Olive % DBrown and Shte,

k:

White % Black diluted to the highet tint.
Colours most vivid by contiast:

Yellow when opposed by Puarple,

Red “ @ @ Grccn,

Bluo “ “ % Orange,

Dack Orange “ “ Warm Green,

Red Brown ¢ “« “ Dark Green,

Red Purple “ ¥ Yellow Gireen,

Dark Purple & % Warm Brown. .

The opposite of cither primitive is made by the other two.
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Plants amd Botanists,*

The beginning of a eronturs, wliethor animal o1 vegetable, is
a mystery seemingly unCithomable,  Nevertheless, continued
micro~eopie researeh is grahually vevenling indieations, dim yet
not wieertain, of the phenomean that e groupe U avonned the
genesis of the germ. Hvery new fact browght to light through
the laboviots perseverance of inclefatizable observers, mises more
and more owr astonishment at the mingled stmplicity and com-
pMexity of procreating nature. Within the last ten, or rather
within five years, great aelvances hive been made in the stwdy
of embryology.  German botanists have especinlly cliosen this
line of research, and their el omrs hine been vewavded with
no stull amount of sueeess. The ~elentifie naturalis, to whom
their writings, mostly in the form of seattered memoirs and short
papers may be ineessible, will finl an exeellent digest of the
results aveived at in two very able reports by My, !entrey, a
young English butanist, who is carning well-deserved laurels by
his zealous labowrs in this diffienlt department, It is not easy to
miake clear to the general reader the particulars of sucluinguiries, al-
though the conchisions which have been induced from them are
of remarkable interest. We shall endeavour, neveitheless to
present, in plain and untechuieal shape, one of these curious his-
tories, and tell the story of the beginning of a pine-tree, for the
benetit of lovers of Nature, whose time and tastes are so employ-
el as to prevent theiv seeking perse <lly for thse Hower-born
truths.

Plants that have distinet and unmistakeable flowerss produce
their eus (ovules) cither within a nwsery-aradle (ovary or ger-
mien,) constituted out_of metamorphosed leaves, or unprotected
and exposed—tonndling fashion. Amoug the Iatter are firs,
pines, cediuy, junipers, yews, cypresses, and similar cone-bearing
trees; these cones being whorls of seale-like leaves avranged to
serve as sereens to the hittle egus that ave the essence of the cone,
or else fo the little anthers that originate the potent dust or
“pollen,” which is destiner] to fortilize the egus and comert them
into seeds.  The grains of pollen-dust, though micro:copic in
their dimensions, are by no means simple in their structure, for
their iy, as it were, orzmn within organ, included withm their
diminutive finmes,  Eueh consists of an outer cont and an
inner one, the latter endowed with « marvellous ability of growth
and exteusion; clongating, when <ot fres, its filmy membrane
into deliexte tubes that grow with magieal quickuess, and trans-
mit through their cavities the »till nunter vivitving particles
that live within them.  The poet siags a tibel when he makes
his talking tvee

“ Langidly adjust,

1t vapid vegetabie loves

With authers and with dust,”?
Not until the pollen grain has fallen upon_the ovule (in anglo-
spermous plants upont the stivma or viseid dise that crowns the
ovary) docs the embryo of the future plant begin in any way to
be manitested. The former event may be said invaiably to pre-
cede the latter, the relation between them being one of canse
and effeet.  The anomalies, are obseure and exceedingly fow, so
that they eaunot ba nceepted as objections to this rule. So far
we are repeating what every youth, asquainted with the yudi-
ments of botany, knows,  This knowledge was the starting point
for those who would investigate the mystery. = )

The ezg of the pinc is an assemblage of minute cells forming
a kernel enveloped in a single ccllular coat.  Deep in its sub-
stance is a_row of eells that combine to make a special sac or
cavity,  When the giains of pollen have fallen upon the cge
they burst, and theiv inner linings protrude in the shape of tubes,
and penetrate its =ubstance. Soon after, the sae that lies within
it becomes filled up with new-born cells, A year rolls away in

* Westminster Review—Octoter.
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the life of the pares at tree; the cells of various kinds—those
external to the central sa» and thoss of its intesior—Yave  multi-
plied abun Lantly, and enlrged theie several dimensions,  The
sae itself has become t\u.nlv times as lwge as it was formerly,
and s filled with Joesor celly, aniong which a oh: ange ommences,

Certain of them (the number v -uun ¢ in ditlerent trilbs) gow
Targer than the others, an those that are betwen their la rrer
eells (corpuseles) and the wall of the containing sae divile thet-
selves each into four by trausverse vertieal p attions, The pur-
pose of this division is the construetion of an aveane of approach,
guarde 1 by four new cells, and leading into the gieater eell or cor-
puwlc that lies below.

All this cell-making, and changing, and ve-arranging, is pre-
paratory to the i mvrm.llmn of Ui wori of the futuee pine-tree,
But other changes mast be effoete | before that gorm ean begin, In
the cavity of each corpusele new free cells are - produced, among
which one—the lowermost—has a special mission of its own,
After the pollen tubes have foreed their way, guided by unerving
instinet, through the substauce of the caw-mass, through the wall
of the inchuded sagy and through the canal formed by the four
cells that separate each cor ]\ll\db trom that wall, thizs one begins
to enlwge.  Against the membrane of the corpuwlc itself the
extremity of the pollen-tube lies. 1t is then that the lowermost
of the new-born cells within the corpuwlc begins to grow and to
-profuce within itselt’a new generation of eell§ commencing with
a free cell that divides itselt”into two; thewe re-dividing, make
four, from which, by a fresh operation of division, result cight,
Of these cight, the four Iowr ones divide again, until, by foree
of pressure, tl\e mother-eell is bm\‘, and its matricid; 11 progeny,
combined among themselves, lodge in the dissolving membrane
of the egg-mass,

This is the beginning of the emd. The mass of cells thus
lodged has a four-foll constitution, being made up of four rows
that separate from each other like so many fikunents, And now
the end is in view. For the lowetmost ecll of exch of these fila-
ments (suspensors) becomes, by & new process of division and
multiplication, the embryo, the germ of the future pine-trec.

But Nature, after an intricate and seamingly tiresome series of
proceedings, having at length given birth 0 the geri—there
being as many «t.ms in its manufacture as in . “complieated
ll).lthlllt‘l‘) process < devived by inventive >an for some \uv sim-
ple thoush profitable result—is not content with her Iabours of
multlphc:mun and germ creation.  No sooner is the beginning
of the new bring penlcdel than a work of fearful destruction
commences,

Four times as many germ-plants have been protuced as there
were “corpuseles” in the sae within the egs. For each of the
cells so styled has resulted in giving oigin 0 a by that has
divided into four <ections, an Uea: ol its four filamentous seg-
ments has developed a true germ b its extremity. In_some of
the pines there ar> as many as five ¢ wpuscles formel + every
cge-mass; in ~ome of the junipers, as many a~ eight of these
bodics. The result of the fertilization of the ey i, thend‘olc, the
production in the former of a3 many as t\\'cntv pine-germs—.n
the latter, of as many us thixty incipient junipers. But Cthe world
is not dc~lmcd to have the benefit of thes: buby plantations.
Out of the twenfy germs in the pine-cges, and the thirty in the
juniper eag, only onie, in each cas?, is inten led to swrvive.  One
favoured mfmt although ats yet a microscopic embryo, is nur-
tured and reared at the. expense of all its bmlncn. That tyrant
one arrests their growth, and pushes them rudely aside. They
waste away, and soon cease to exist: the chos.n one only has a
chance of growing up into a tree.*

Such w the lately anouncel fuits of the minute researciies
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of Hofmeister, & Geravin botanist, who has worthily following in
the wake of Robert Broxn. The e ymplexivy of thes changes, the
simplicity of the oprrations atd organs ln which thay are brought
about, anl the sirang moss of the rc«:lll, leave an nnpn-w mof
amazement on the mind of the botanist, knowing, as he dm\
that in many plants, yet higher in the sale of vegetable ovgani-
zalion, the process of repro Tuetiom iscomparatively” ~nnplot'mu«rh
sulliciently wondersul anl mysterious, li) endeavouring to o
cribe these phenomena in unscientific 1 maune, we cannot bt
fal to convey anything like a fall sonse of thir sing:lwity, Our
attempt, may, lm\\e\cr, serve to show, by ex: unplo how woul-
rous are the minute seorets into whivh the microse pic observer
endeavours, not wholly without suceess, to penctrate,

And now 2 word about the investigatons of plants,

Or 2l ordess of naturalists, that of Lotanists is most prolific in
mulmdu.lk There i3 senreely o town of molder ate dimenions in
Europe which is not the hone of onie or mare vot iries of the grave-
ful and gentle seience. 1 hie sume may be said of North Amc en,
ony at lu~ of the Unit>d States,  Natuzal hist. wy is a religion,
and Botany is one of its se¢ts, But, unlike the sects of most
rehigions, there is neither hat » now Jutousy between them, Tha
bo!.mN the zoologist, anl the geolweist, ean all woship side by
side, uul ofter hmage to the same (nv-l. Gol, ac-onling to their
%\cml “iths anel forms, without se king t) close the “doors of
Nature’s temple azainst exch other. B -t,m. i~ a veligion of love,
It is the ll.e $0 e wtifully defined in the mozal of the  An <ent
Mariner:"—
* He liveth best. who loveth best
All things both great and small ;
For the great God wha loveth us,
He made and loveth all?
If moroseness, or viciousness, or inl. gc~(mn, or eavy, (for na‘ur-
alists being mortals, ave afil ted ozensionall ly with these oviginal
sins) will Sometinies work in the biains or stomachs of its devo-
teas, and mmake an occasional delinguent. mick the soul of his
neighbour with the stiletto of hiush wnd galling eritieism, it is
not on account «f that neighbonr’s shade of belief, Th: it, at
least, matters not.  But lhowrh a Schleiden, mtg'lc(lm.l\ athle-
tie, yet ill-rezulated in his :.1cnrvdn, way delight in his stiking
out at random,—or 1 Watson, inndet; atigable ¢ and deservedly illus-
trious in statistics, but grown mh:mlhmph.(, by working over-
much when in ill humo'lr find a melancholy in ,lt'ubuhuu‘ evil
motives to h's fellow-J; lboum\——t'xe aveat congreg ition of “bota
nists is at peace with itsell” amd l.mnll) witlt ns philos sphictl
nejghtiours.  The wanderer among them who shaves in thei
tastes, needs no introduction, nt even the mention of his nameg,
to ensure a welcome.  His fame way have spread among the
gatherers of flowers in all cdlll.ltu and he nu wy find his phnuvr-
nom\ framed and ghized, o cupying an honourable place a: nong
the Lazes and Penates of his enterfainsr—or he may be ll"cl,)
undis inguished, the author of ncither Look, nor paper, nor com-
munication, s vet undignified by having genns or even cpoc es
named after him——famous or vl ¢ lmmdcd that he show
proot of the true faith of a botanist—and all who trust in the
same creed, will cheiish him as the ey Clnistians did a
siranger- believer, Lt him only exhibit his vasculum and folio,
anel he will be j joyously received, nay, in many instances, find
bed and board ficely offered.  We sjieak from experience. More
than onee, in countries where we could ill express our wants in
mtr-lh-rlblc language, owr damp sheets of drving paper spread out
on the beneh b\ Lh(- i dvors, and our well filled vasculum, lme
served us in good stead and secured for us hospitable entertainers,
workers in the sume pleasant field, who now, after alapse of years,
are numbered among our firm 'uul valued friends,

Nor is Botany the science only of a cliss, even, though, per-
haps, on the whole the docto:s have the best of it. In its train
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are represontatives of all runks and all professions—wanarchs uud
artizans, priests and soldiers,  There is one king in Europe who
is o good practieal botanist, and who must look back upon the
hours spent in the arrangentent of’ his fine  herbarium with far
more pleasure, than upon those wasted in a vain and retrogade
course ot politics,  The monarch in question iy 1is Majesty of
Savony, who, in his scientific career at least, has gnined honour
aud respect. Many is the Story toh] by his subjects of their
ruler’s adventures when following his favourite aml harmles
hobby ;—how, more than once, astmty from his yawning cour-
tiewy, he had. wandered in search of some vegetuble arity, across
the frontier of his legitimato dominiong, and on attempting to
return was locked up by his own guandy, as o spy or a snaggler,
since he eould produtee no passport, nor ghe any more probable
account of hiwsell than the preposterons assertion that he was
ther king!  Fifteen years ago he made 2 famous exeunion
the stony and piratical littde republic of Munte Negro. It win
literally a vovage of botanical discovery, nnd the potentato sailed
down the Adriatic in a steuner, fitted ont wi*™ all the applianees
of scientific investiyation.  On its deck he might be seen busily
engaged in laying out his plantsy ably and zealously assisted by
his equerries and aids-de-camps, and guided by the advice of
cminent hotanisty, who accompanied him as members of his suite.
Such « kingly progress had surely never been seen before, unles
Alesander the Great may have relieved the monotony of con-
auering by waking oceasional natural history excursions with his
quondam tutor, Aristotle. ‘The Monte-Negriotes, on ordinary
occasions very troublesome and by no means trustyworthy peo-
ple—folks who still keep many of the womt habits of the old
Scottish Highlanders—were mystitied inte tmnquility by the
peeutiar proceedings of their royal visitor and his noble attend-
auts. Resolved, however, to render due honour to o distinenich-
ed and unusual 2 gues, they furnished a1 gward of st to
accompany him in all his peregrinations, and wherever his bot-
anieal Majesty stooped to gather anew or rare specics, the soldiers
halted, and with much ceremony presented arms!

Were some mighty member of England’s over-proud peerage
to be told this true tale of kingly amusement, it would probably
be received with a smile of mingled pity and scom, and an
expression of compassion for such “sad tritling”  Give wedit
where credit is due, whether to king or eaitith.” Which is the
real trifler 2—the man who, fortunate in having leisure howrs and
months of vacation, degrades the healthful exereise he seeks by
tainting it with the barbarons pleasure of torturing the beasts of
the chase and the birds of the moor, multiplied mnd cherished
through a demoralizing system of % preservation,” protected by
viciows Jaws :—or he who gains exercise as healthful when seek-
ing to extend his knowledgo of the wondrous variety of creation,
and to delight his eye and improve his mind by searching out
in their mative wilids the living evidences of the exquisite beauty
and curious workings of Nature?

We may suppose the hypothetical opposite of an absolute king
to be embodied in a journeyman tailor.  In adiagram construct-
cd Jike that made by Mr. Owen Jones, for the department, of
Practical Art, these personages would hold much the same rela-
tive places as the “primary red” and “secondary green "—if, in-
deed, our tailor might not be better paralleled by “tertiary rus-
set.”  However different in their respective compositions, the
pleasant tint of happiness may be given to the lives of both king
and tailors by the same pure ingredient.  If royalty grows earn-
est and simple in the pursuit of herbary, so also can similar tastes
make a poor tailor as happy as a king. In a town far north,
many yeus :go, we were present at the anniversary of a Mecha-
nics” Institution, and had to say a few words about flowers and
trees. It was well on towards midnight ere the proceedings
closed, when a dapper wiry little man rushed out from among
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the wiowd, and invited us, as one naturalist invites another, to visit
his huanble home, and share his frugal supper.  Gladly was the
invitation aceepted: for the earnest and intellectual Jook of our
evidently poor host excited no small jnterest anil some  curiosity.
He led his genests throngls long, dreary, torituous, and unsavoury
allevs, atud then up an interminzable stair, faintly illumined by the
maonlizht that seeed to ooze throwgh loopholes.  In the story
nearest the sky was the iome of this student of nature—a jour-
neyman tailory with a wite and inmumerable children, the cldest
of whow was a tine intelligent Ind, verging upon manhood, assist-
inge the work, and shwing in the tastes of his father,  Their
o otrite studies were manitested by the conversion of an old
caploard into the case of o well-arranged herbmium, by a glzed
cabinn 4 Billed with stutfed birds and rows of impaled inscets, and
by o shelf of well-selected scientific books, the purchase of which
must have absorbed the profits of many a close day’s work. Tho
matron of the family, a smiling, conrteous dame, scemed to par-
tivipate in the evident delight of her husband and finst-born, and
to take pride in a heautfeltapprovalof their studies,  On theround
deal table a clean white cloth was spread, with simple food to
grace ity and two pleasant hours were spent in lively discourse,
larded with hard sctentific names, well understood, though strange-
Iy pronounced.  The happiness of the whole family was, wo
beheve, visibly inereased when, a few weeks afterwardy, it beeaine
our duty to amnounce to the head of it, that he had been clected
honotary member of a distinguished scientific socicty.

Who that has read the story of « Mary Barton,” does not
recolleet the admirable picture of the quaint okl artisawn-natura-
list, Job Leigh?  “There are literally hundreds of such men scat-
tered over the lind—and they are a blessing to it. At almost
every mecting of the DBritish Association for the Advancenent of
Science, some worthies of this class may be seen enjoying the
happiest day of their lives, by listening to dry and scemingly
obstruse discourses in the Natural History section. Most wel-
come are they when they appear; and there is no more thoroughly
hearty weleome, unspoiled by offensive savour of social inequality
than that given by philosophers of fano to their Lrethren of
humble worldly position,

“ The uwature of flowers Dame Physic doth shew:
She teacheth them all to make known to a few.”

Such was the homely view cf botany taken by most of our
aneestors, and set into rugged rhiymes by quaint old Tusser. The
chivalrons Lord Herbert of Cherbury entertained more exalted
notinus of the fair seience, for, writes he in his delighttul “Lite)
“it §s at fine study, and worthy of gentlenan,” who according to
his lordship, ought “to know the nature of all plants, being our
fellow-creatures, and made for man.”  We maintain the same
position, and humbly submit that even the few instances of the
fineness of the study, and its worthiness for gentlemen—ourking
and our tailor both deserve that often-abused though most hon-
orable of titles—which our space has permitted us to cite, are
unassailable evidences of its truth.

Twenty Second Mecting
Of the Dritish Association for the edvancement of Science

(Eriracts from the: Presidenl’s Address,)

Hitherto the researches of Sidereal Astronomy, even in their
widest extension, had manifested the existence of those forees only
with which we are familiar in our solar system.  The refinements
of modern observation and tho perfection of theoretieal represen-
tation had assured us that the orbits in which the double star,
immeaswrably distant from us, revolve around eazh other, uro
governed by the same laws of molecular attraction which deter-
mine the orbits of the planctary bodies of our own sy<tain,  Bat
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the Nebulw have revealed to us the probable existence in the yet
more distant universe of forces with which we were previously
unacyuainted.  The highest authorities in this most advanced of
all the scicuces acknowledge themselves unable even to conjecture
the nature of the forces which have produced and maintain the
diverse, yet obviously systematic, arrangement of the hosts of
stars which constitute those few of the Spiral Nebulae which have
been hitherto examined. Hence the importance of increasing
our knowledge of the variety of forms in which the phenomena
present themselves, by a similar examination of the Southern
Heavens to that which Lord Rosse is accomplishing in the
Northern Heavens; hence also, we may Dbelieve, in great measure
the devotion with which his Lordship has directed the unprece-
dented istrumental power which he has created almost exclusively
to the observation of ncbule. But v/hilst we cannot but admire
the steadiness of purpose with which an object regarded as of
paramount importance is undeviatingly pursued, we can scarcely
forbear to covet at least an occasional glance at bodies which from
their greater proximity have more intimate relations with our-
selves, and which, when viewed with so vast an increase of optical
power, may atord instruction of the highest value in many
branches of physical science. In our own satellite, for example,
we have the opportunity of studying the physical conformation
and superficial phenomena of a body composed, as we believe
mainly at least, of the same materials as those of our own globe,
but possessing neither atmosphere nor sea. 'When we reflect how
much of the surface of the carth consists of sedimentary deposits,
aul consequently how large a portion of the whole field of geo-
logical research s occupied with strata which owe their principal
characteristics to the ocean in which they were deposited, we
cannot but anticipate many instructive lessons which may be
furnished by the points of contrast, as well as of resemblance,
which the surface of the moon, viewed through Lord Rosse’s
telescope, may present to the best judgment we are able to form
of what the appearance of the carth would be if similarly viewed,
o—with what may be more difficult perhaps to imagine—what
we may suppose the earth would appear if it could be stript of
its sedimentary strata which conceal from us for the most part the
traces of that internal action which has played so large a part in
moulding the great outlines of the present configuration of its
surface, It is understood that Lord Rosse himself participates in
the wish that such an examination of the surface of the moon
should be made,—and, should the desire of the Association be
expressed to that effect, is willing to undertake it in coujunction
with one or two other gentlemen possessing the necessary physi-
cal and geological knowledge. 1t will be for the members of the
Association to determine the form in which a Report on the
¢ Physical Features of the Moon compared with those of the
Eartl’ may most appropriately be requested.

The Mathematical and Physical Theories of Light have
afforded subjects for many interesting and profitable discussions
in Scetion A, and have usually had one day in the six specially
allotted to them. Those discussions will derive a more than
usual interest at this meeting from the remarkable discovery
recently made by Prof. Stokes, that under certain circumstances
a change is effected in.the re.frangibility of light,—and from the
advantage we possess in having amongst us on this occasion the
eminent mathematician and physicist by whom this most impor-
tant contribution to the science of physical optics has been made.
His researches took their origin from an unexplained phenomenon
discovered by Sir John Herschel, and communicated by him to
the Royal Society in 1845. A solution of sulphate of quinine
examined by transmitted light, and held between the eye and the
light, or between the eye and a white object, appears almost as
transparent and colourless as water; but when viewed in certain
aspects and under certain incidences of light, exhibits an extremely
vivid and beautiful celestial blue colour.” This colour was shown
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by Sir John Herschel to result from the action of the strata
which the light first penetrates on entering the liquid; and the
dispersion of light producing it was named by him epipolic dis-
persion, from the circumstance that it takes place near the surface
by which the light enters. A beam of light having passed
through the solution was to all appearance the same as before its
entrance; nevertheless, it was found to have undergone some
mysterious modification,—for an epipolized beam of light—
meaning thereby a beam which had once been transmitted
through a quiniterous solution, and had experienced its dispersive
action—is Incapable of further epipolic dispersion.  In specula-
ting on the posible nature of epipolized light, Prof. Stokes was
led to conclude that it could only be light which had been depri-
ved of certain invisible rays which in the process of dispersion
had changed their refrangibility and had thereby become visible.
The truth of this supposition, novel and surprising as it at first
appeared, has been confirmed by a series of simple and perfectly
decisive experiments; showing that it is in fact the chemical rays
of the spectrum, more refrangible than the violet, and invisible in
themselves, which produce the blue superficial light in the quini-
ferous solution. Prof. Stokes has traced this principle through
a great range of analogous phenomena, including those noticed
by Sir David Brewster in his papers on ¢ Internal Dispersion;”
and has distingnished between “ cases of false internal dispersion”
or “ opalescence,” in which the luminous rays are simply reflected
from fine particles held in mechanical solution in the medium,
and those of “true internal dispersion,” or « fluorescence,” as it is
termed by Prof. Stokes. By suitable methods of observation the
change of refrangibility was detected, as produced mnot only by
transparent fluids and solids, but also by opajue substances; and
the class of media exhibiting “ fluorescence” was found to be very
large, consisting chiefly of organic substances, but comprehending,
though more rarely, some mineral bodies. The direct application
of the fact, as we now understand it, to many highly interesting
and important purposes, is obvious almost on the first announce-
ment. The facility with which the highly refrangible invisible
rays of the spectrum may be rendered visible by being passed
through a solution of sulphate of quinine or other sensitive
media, affords peculiar advantages for the study of those rays;
the fixed lines of the invisible part of the solar spectrum may now
be exhibited to our view at pleasure. The constancy with which
a particular mode of changing the refrangibility of light attaches
to a particular substance, exhibiting itself independently of the
admixture of other substances, supplies a new method of analysis
for organic compounds which may prove valuable in organic
chemistry. These and other applications of the facts as they are
now explained to us, will probably form subjects of metice in the
Chemical and Physical Sections; and a still higher interest may
be expected from the discussion of the principle itself, and of the
foundation on which it rests. A discovery of this nature cannot be
otherwise than extremely fertile in consequences, whether of direct
application, or by giving rise to suggestions branching out more
and more widely, and leading to trains of thqught and experiment
which may confer additional value on the criginal discovery by ren-
dering it but the first step in a still more extensive generalization.

Among the subjects of chemical inquiry which may well deserve
the attention of a combination of philosophers, perhaps few could
more usefully occupy their joint labours than the revision of the
Equivalent Numbers of the Elementary Bodies. This is a task
which must necessarily require the co-operation of several properly
qualified individuals, if it be accomplished in anything like a
reasonable period of time. Most of the Numbers now in use
depend upon experiments performed by Berzelius, at & time when
the methods of research then known were inadequate, even in
such hands. to determine these constants with an accuracy suffi-
cient for the wants of science at the present day. So much has
this been felt to be the case, that many of the most accomplished
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chemists now lving have undertzken oxteusive and laborions,
thongh isHhatwd 1ewenches upon the combining guaatitios of some
of the most important slememts Hud umch more than has been
alresdy purtormed sl senmins undote,  Suck a subgeet, it is
believe:d, might be lughly proper for consdueration by the Chetniead
Sectiou; to whose gatice it would be futioduced by the distin-
guishe I chemist, Dr. Andrews, who puesides over that Section,—
and than whom ne ote eould be pmamed as more competent to
estimate the importince of suclt i setision, or to judge moe truly
of the qualiieatons that wonld be required for 5ts exeention,

The theory of Hent has made great advances within the last
ten years, Mr Jur'e has b his experbinents confiumed and
Hlustrsted the views demonstrated about the end of the last cen-
tary by D vy and Romtord regavding the mature of heat, which
are new begimning o fin ] wenaal aceeptianee. He has deter-
mined with wmeh aceumey the mmmerical velation  between
quantities of hedt and mecduuied work.  He has pointed out
the true prisciples upon which the mechanieal value of auy
chemical chnge is to be etimated, and by very carcful eapen-
ments he hus amived al nutuerons expressions for the mechanical
cquivatents i some of the mos Bimportant eases of ehemival action
ingalvanic batterivs and in combustion. These researches appear
to be laying the wonnd-work for the ultimate formation of a
Mechanical Theary of Chemistry, by ascertaining experimentally
the mechavical equivaients expressed in absolute motive foree of
the therame, clectrie, and magnetic forces,

In couneaion with the subject of heat, T would advert to the
experiments in which Mr Hopkins is engaged for investigating
the possible influenee of high pressute on the temperature at
which substanees in a sfate of fusion sofidify—an inquiry which
was shown by Me. Hopkin in a report recently presented o the
British Assocition, to huve an important bearing on the questions
of the original aml pressnt state of the interior of the eanth, It
is well kuown that the tewperature of the earth increases as we
descend, and it has been cafeulited that at the rate st which the
incrense takes place in such depths as are aceessible to us, the
Beat at a deyth of 80 or 100 milex wonld be such as to fuse most
of the materials which form the solid crust of the globe.  On the
hypothesis of origimd thibliny, and asuning Gt the rte of
increase known 1o ue by obeenation continues farther down, and
is not coutterhubaweed by a considerable inerease i the
temperature of fusion occusioned by pressure, the present stae
of the earth would he that of 2 solid erust of 80 or 100
miles in thickiess enveloping a fluid nucdens. Mr. Hopkins
considess this sate o be inconsistent with the observed amount
of the precession of the equinoxes, and infers that if the temper
ature of fusion be not increased considerably by presure, the
hypothesis of internal high temperature being due to primitive
heat eanuot be corre t1 whilst, on the other hand, if the temper-
ature of fusion be comsiderably heightened by pressure, he con-
siders the canclusion to be unavoidable, that the casth must be
solid at the centre.

Mr. Hapkine is ass'stedd in these experitients, which are carried
on at Mawhester, by the welf-known engineesing knowledge of
Mr. Fairhatrn, and the equ -y welbknown experimental skill of
Mr.doule  The prinvipal diffieultios wttending the experiments
with substances of Jow femperatures of fusion have been over-
come, and strong hopes aro entertained of suecess with substances
of more difficult fusbility. The pressures employed are from
three 1o four tons ta cight and ten tonson the squ:u:c inch. The
Iatter is prohatdy el to the pressure at severd miles benenth
the earth’s surface.

From feat the tmnsition is easy, and by many may be deemed
ratural, o Terrestrinl Magnctism—a science which perhaps
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more shan any other has profited by the impuke and systemati:
direction conummeated 1o it by the British As-oviation, and
which perhiaps more than auy otler reguived sucht eaternal aid.

We recoguize in terrestriad magnetism the existence of a power
present everywhere at the suelace of our globe, wud producing
evervshere effvets indicative of a systenntie action; but of the
nature of this power, the chouneter of its laws, uad its cconomy
in ereation, we have as yet seareely iy kuowledge,  The appa-
rent compleaity of the phenomena at their fust aspect may
reasattably e aseribed to our fwnormmes of theic laws, which we
shall doubtless fiml, as we adsanee m hnowledee, to possss the
same renswkable chamcter of mmphetty which calls forth our
adoiration in the Jaws of mobcular attiaction. It has been
fre uently surtnised—ud the anticymtion i, I believe, a strietly
philosuphivad one,—that a power whivh, so far as we haove the
menns of jmiging\ prevail everywhiere 3n onr pwn planet, may
also prevail 1 other bodies of our sestem, and might becowme
sensible to us—in the case of the sun and moon particulardy—by
sl pertucbing intluences memarable by our instruments, and
indicating their respeetive sonrees by theie periods and their epochs.
As vet we know of neither argument nor fuct to invalidate this
aptivipution; but, on the vontrary, much to uvest it with a high
degree of probability.  Be this, howerer, as it may, we have in
our own planet an evemplifi-ation of the phenowmena which
magnetism presents in one of the badies of our system, ona
scale of sullicient wmagnitade, and otharwise convenient for our
study.  Accordingly, the fisst object to whicl the British Asso-
ciation gave its auention was, ta obiin a corrert knowledge of
the disection and amoenut of the magnetic forer generally over
the whole surfuce of the globe corresponding to a definite epoch.
It has heen enstomary to represent the results of magpetic obser-
vations by three sostens of Lines usually called isogonie, iocling),
and isodynamic fines.  (Lines of equal horizontad direction, of
equal vertical dicection, anrd of equal force) In the maps of
these Bines exidting in 183%, luree spaces of the emth’s surfaes
wore either blauk, or the lines prssing across them were very
imperfuetdy supported by obrervativas, 1n the more frequented
parts, where obsemations were more numierons, the diserepansics
of their dates impaired their snitabitity for combiuation s for the
position and confisration of the magnetic lives huve been found
to undergo a continual process of’ systematic ckange, with the
canses of which we are as yet wholly unacquainted, bat which
has obtained the name of seeudar changre, 1o distinguish it from
periodical variaticas of knows and lted dumtion. Amaongst
the most warked deficiencies i these maps, were the greater part
of the extratrapieal partion of the southern hemisphere—the
British possexions in North Amwsien, and British Indiaj—mag-
netic suneys of these were eapressly reconunended, aad the
practicability and advantage of winking the obzervations on board
ship, and of thus extending them over the surface of the ocean,
nure pointed out. It s most plensing to reeall to recollection,
gl amtifving to acknowledge from this chair, the favournble
mter in which the recommendations of the British Associntion
were received by Her Majesty™s Government and by the East
Jwlia Company, aud how promptly amd effectually they have
been carried out. The blunks in the southern hemisphiere have
been filled up by maritime Expeditions appointed expresddy for
the purpose.  Magnetic surveys have heen completed of Britinh
Nosth America at the expense of our own Gosemment,—and of
the Indinn Archipelago at that of the East India Company.—
and Iudictitself is now in progresst whilst awing to the zenl of
our naval offieers, contributions have flowed in from almest every
acvessible past of the ocenn. The co-anlination and  mutual
caunenion of so large 21 mmss of mnterials i neeossanly a work
of tiawe, but is progressing steadily towards completion. and when
presented in one connected view, will form the groundwork on
which will securely rest a ¥ goneral theory of terrestrial magnet-
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ism” corresponding to the present epoch. The magnetic phe-
nomen, or a3 it is now customary to call them, the three magnetic
victnents, appear o be everywhere and in both hemisplicies the
resultants of i duplicate system of maguetic forees, of which e
at least undergoes 1 contingous and progresshie trunslation in
geagraphical space, the nation being from west to et in the
nosthern hemisphere, and fiom west to east i the sowthern, 1t
is to this matiun that the seendar change in all tocalities i chietly
if not cntirely, due; affecting systemativally and according to
their relitive positions on the globe the conlizurations and geo-
graplieal position= of the magnetic lises aud producing confunn-
able changes in the direction and amount of the magnetic
clements W every part of the wglobe, The comparion of the
carlier recoided observations with these of the present cpoch
gives reasont 1o believe, that viewead i its genewadiny, the motion
of the system of forees which produces the secubar change has
been unttorm, or newrly o, in the Jast twe or three centuriv,
Under favowmable conditions the regularity of this movement can
be traced down  to comparatively vory minute fructions of time,
By the resulis of careful observations continued for several vearns
at the observatory of St. MHelena,—where, in common with the
greater part of the dstrict of the South Atlantic, the seenlar
change of the dechination exceeds eight minutes in the vear, aud
from its magnitede therefore may be advantageonsly studied,
every fortuight of the year is found to have its preeise aliquot
portion of the antwal amowunt of the secubir change at the station.
This phenomenon of sceular change is undoubtediy one of the
most remarkable features of the magnetic systam; and cannat
with propricty be overlooked, as it 100 frequently has been, by
those who would connact the phenomena of terrestrial maguetism
generally, madiatele or immediately with eimatic ciretnstanas,
relations of land aml s, or other cause= to which we are assur-
edly in no degree entithed 10 aseribe seenbar variation,—and who
reason therefore as it the great magnetie plichomenn of the carth
were persistent, iustead of Welng, s they are, subject to i continaal
and progressive change. JUmay confidently be aflinmed that the
seeubwr magnetic vanation has no anadogy with, or recmbibtice
to, any other phvsical phenowmenon with which we are acquainte.
We appear at present to be without any clue to guide us to 1s
Physical causes, but the way i~ preparing for & future sectre
derivation of its fuis 10 be obtained by a repetition, after a sufii-
cient interval, of the steps which we are now taking to determine
the elements corresponding to a dufinite epocte.

The periodical variations in the terrestrinl maznetic force, wlich
I have before adserted to as distinguished fram its secular el
are small in comparion with the force itedf; but they are highly
deserving of attention on account of the probuability that by
sititable methuds of i estigation they may b made to revead the
sources to which they owe their origin and the ageney by which
they are produced.  They formed accordingly the subject of 2
distinet recommendation from the British Asociation, which et
with an equally favourable reeeption. To invetiate thewe vauj-
ations by suitabde instriwients and methods, to separmte cach from
the othersy, and 10 seck its period, its epochs of nunimum and
suinimum, the Jaws of its progoasion, and s wean numeriend
vahe: or amount, constituted the chief purpos~ fur whi-h meye-
nctic obsenatories were established for hmited perie - at cortaln
sations in Her Majesty’s dominions, selected o view that by
a combittion of the resubts obtained at them a genvral theory of
cach at least of the priucipal perindieal variations might be
derived, aud tests be thus supplied whercby the truth of physical
theorics propuunded for their explanation might be examiined.
We are Just beginning to profit by the collocation and stwdy o
the great body of facts which has been collected. Viriations
cormesponding in period to the earth's revolution around the suy,
and to its miation around its own axis, have been ascerininad to
exist, and their numerical values approvimately detenmined in
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ctele of the taree clements, the Dedlination, Tnclination, and Mag-
netie Faree, We unhesitatingdy retir these variations to the sun
us their prémary source, since we find that in whatever pat of
the wlubie the phenomenn are olserved, the solstices and cquinones
are the enitical epochis of the variations whose period is a vemr,
whilst the diurnad variation follows in @l meridians neardy the
sune Jaw of Joeal solur howrs. Lo these inguestionable evidences
of sokar intluence in the magmetic atfections of the earth, we have
now to add the recently ascertuiued facty that the magnetic storms,
or disturbinces, which in the absence of more correet knowledge
were supposed to be wholly trregular i their oceurrence, are
srictly periodical phenomens, contorming with systemitic regn-
laeity to Jaws in which the intluence of locid solar howrs is
distinetly traend.

But whilt we recognize the sun as the primary canse of vaui-
ations whae periods attest the source fiom whenee they derive
their origin, the mode or modes in which the effects are produced
constitute it question which has been and may still be open to =
wuicty of opaiions; the direet action of the sun as being itelf a
Hngruei—itx cadorific agency in oceasioning thermo-clectric and
galoanie cizrents, o ju alternately exalting and depressing the
nuyrnetic condition of substanees netr the smfive of the eanth or
in one of the contitirents of its atmosphere,—have been severadly
el luced as hypotheses atfnding plansible explanations,  Of each
ad ali such hypothees the fucts are the only true enteriag but
it is right that we should bear ju mind that in the present state of
our kuowledge, the evidence which ay give a decided counte-
nanee to one hypotliesis in preference to others does not preziude
tieir powilide co-existence,  The analysis of the collected materials
and the disentinglement of the various offects which are compre-
hended in them, is far fiom being vet complete.  'The corres-
posdence of the critical epochis of the annual variation with the
solstices aud equinones mther than with the epochs of suaximum
and wininwm teanperature, which at the surfisee of the earth, n
the subsoil beneath the surfiee, or in the atmosphere above the
surfaee, are separated by o wide futerval from the soltitiad epochs,
appearsto favour the hypothesis of a1 divect action; us does niso the
remarkable fiet whicl has been established, that the magaetic force
is greater in both the northern and southern hemispheres in the
1ronths of Decembier, January, and February, when the sun is
nearest to the cnth, than in those of May, June, and July, when
he is mest distant feom it: whesens it the ot were due to
temperature the (v o hemispheres should be oppositely  instead
of stunkrdy atfectd in cach of the two periods referred to. Stilly
there are doubthes minor periodical irregular viniations  which
hine vet to be made out by suitable analytival proceses, which,
pussible acecordance with the epochs of maximmm and minimum
tempeture, WAy support in a more hmited =ense, not as a sole
but ss 22 co-ordinate cause, the hypothesis of cilotific ageney so
generilly received, and so ably advocated of late in connenion
with the diseovere by our great chemist and philosopher of the
magnetic propertivs of oxygen and of the maaner in which they
are modified and affected by ditferences of tempertture. 1t way
mdeed bedithiadt to suppose that the maguetic phenomena which
we measures at the surfitce of the globe should not be in iy
deyree nflaeneed by the variation~ in the magnetic conditions of
the oavgen of the atmosphere in ditferent seasov- and at different
hours of the day :nt nielt; bat whether that imluence be sen-
sible or uat, wheiier it be appreciable by our instrunents or
inappreciable I them, is & question which yvet remains for solution
by thie wore wisute sifung of the accumulated facts which are
now undergoime exanination in so many quarters,

T justify the anticipation that conclusions of the most striking
chameter, and wholly unforeseen, may yet be derivable from the
mab-rials in our possession, we need only to recall the experience
of the last few weuths, whivh have brought to our knowledge
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the existence of what may possibly prove the most instrnctive,
as it iy certainly at finst sight the least eaplicable of all the period-
jeal mnagnetie variations with which we have bee e avquainted.
1 refer 10 the coucurrent testimony which olscrvations at parts
af the globe the snost distant from each ather bear to the exist-
enve of a periodieal variation or incquality, atfecting alike the
maguitude and frequency of the disturbunces or storms.  The
cevele or period of this inequality appears to extend to about ten
of our years; the maximuwm and minimum of the maguitudes
aftected by @ being separated by an interval of about five yeary,
aud the differences being much too great, and resting on an
induction far too extensive, to admit of vucertainty as to the facts
themselves,  The existence of a well-marked magnetic period
which has cestaiuly no eounterpart in thermic conditions, appears
to render still mon: doubtful the supposcd connexion between the
magnetic and calorific influences of the sun. It is not a liude
remarkable that this periodical inagnetic varintion is found ta be
identical in period and in epochs of maxima and minima with the
periodical varixtion in the frequency and magnitude of the solar
spats which Mr, Schwabe has established by twenty-six yems of
nnremitting Jabour.  Frowm a co~mical connesion of this nature,
suppositis it to be finally established, it would follow, that tie
decennial peried which we measure by our magnetic indtruments
iy, in fact, 2 solar per od, maniferted 1o usalso by the alternately
inereasing and decres sing frequency and maemitude of obscura-
tions on the surface f thesolar dise.  May we not have in these
Phenomeny the smdication of acyele or period of sccidar change
e the maynctism of the sun, affecting visibly his maseous atmos-
phere or photosphere, and sensibly modifying the magnetic
mifluence which he exercises on the surface of our earth?

The determination of the figure and dimensions of the globe
which we inhabit may justly be regarded as possessing a very
high degree of scieutific interest and value; and the measure-
ments necessary for a correct knowledge thereof have been long
looked on as proper subjeets for public undertakings, and as
highly honourable to the nations which have taken partin them.
Inquiries in which I was formerly engaged led me fully to coneur
with a remark of Laplace, to the effect that it is extremedy pro-
bable that the first attempts were made at a period much anterior
to those of which history has preserved the record; the relation
whiclt many measures of the most remote antiquity have to each
other and to the terrestrial circutnference strengthens this conjec-
ture, and seems to indieate, not only that the earth's cireumference
was known with a great degree of aceuracy at an extremely
ancient period, but that it has served ss the base of a complete
system of measures the vestiges of which huve been found in
Egvpt and Asia.  In modem times the merit of resuming these
investigations belongs to the French nation, by whom the are of
the meridian between Formentera and Dunkirk was measured
towands the close of the last century.  The Trigonometrical
Survey of Great Britain commenced in 1788, for the specific
objeet of conuecting the observatories of Greenwich and Paris,
was speedily expanded by the able men to whaom its direction
was then confided into an undertaking of far greater scientific as
well as topographical mportance, having for its objects on the
one biand the formation of correct maps of Great Britain, and on
the other the measuretment of an are of the meridian having the
extrenie northern aml southern points of the Istand for its ter-
minations. A portion of this arc, amounting to 2 ° 0 50°, viz,
from Dunnose in the Isle of Wight to Clifton in Yorkshire—was
published in the £PAil. Trans. in 1803. As the whole are,
extending from Dunnose to Unst and Balta, the most northern of
the Shetland Islands, would comprise more than 10 ©, and as
nearly half a century had clapsed since the publication of the
earlier part of the Survey, it is not surprising that some degree
of impatience should have been felt, hoth by those who desired
the results for scientific use and by those who were interested for
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the seientific character of the nation, that the general results of
the survey applicable to scientific pnrposes shall at leugth be
given to the world,  Accordingly, at the Birmingham Meeting
of the British Association in 1849 a Resolution was passed
appointing a deputation to confer with the Mister-General of the
Ordnance, and a similar resolution was passed about the same
time by the President and Counail of the Royal Society. By a
recent letter to my predecessor from Capt. Yolland, of the Royal
Eugineers, who is intrusted with the direction of the publication,
I am cuabled to have the pleasurd of announcing that the
“ printing of tho observations made with the Zenith Sector, for
the deterinination of the latitudes of stations between the yews
1842 and-1850 is finished, and will be presented in time for the
weeting of the British Association; and that the caleulations
connected with the trinngulation are rapidly advaucing towards
their completion.”

In the mean time, the great arc of Eastern Europe has been
advancing with unexmpled rapidity, and to an exteut hitherto
unparalicled,  Originating in topographical surveys in Esthonia
amd Livonia, and commenced in 1816, the operations, both
weodesical und astronomical, have been completed between Tmnail
on the Danube and Fugleness in Finnmarken,—an extent of 25%
meridioral degrees.  Next to this in extent is the Indian arc of
21° 21" between Cape Comorin and Kaliana; and the third is
the French arc already referred to of 12° 22°, It appears by a
note presented 1o the Imperiall Academy of Sciences at ‘St
Petensburgh by M. Struve, that aprovisional endeulation hias been
made of « large part of the great arc of Eastern Europe, and
that it has been found to indicate for the figure of the earth a
greater compression than that derived by Bessel in 1837 and 1841,
from all the arcs then at his conunand,—Bessel’s compression
having also been greater than Laplace’s previous deduction. It
is naturally with great pleasure that I perceive that the figure of
the carth derived by means of the measurement of arcs of the
meridian approximates nore and nore nearly, as the ares are
extended in dimension, to the compression which I published in
1825 as the result of a series of Pendulum Experiments which,
by the means placed by Government at my’ disposal, I was
enabled to make from the equator to within ten dearees of the
pole,—thus giving to that method its greatest practicable extension,

The observations hitherto made on the tides of the ocean have
been insufticient to furnish such a1 connceted knowledee of the
subject as would enxble us to foilow the course of the tide over
any considerable portion of the ocean; and in the opinion of
persons mmost competent 10 judere, it is only by systematic obser-
vation, specially directed for the purpose, that tins counected
knowledize is likely to be obtained. 'The recent researches of
Capt. Beerhy, which have given a new and unexpected view of
the tidad movements of the ocean, show how much yet remains
to be learnt respecting the tides even for the practival purposes
of navigation,

The facts derived a few vears since from the barometrical ob-
servations at St. Helenn, showing the existence of 4 &unar atmos-
pheric tide, have been corroberated in the last year by a similar
conclusion drawn by Capt. Elliott, of the Madras Engineers, from
the barometrical observations at Singapore.  The fluence of
the moon's attraction on the atmosphere produces, as might be
expected, a somewhat greater cttixt on the barometer at Singa-
pore, in fat. 1. 19, than at St. Helena, in Iat. 15,257, The
barometer at the equator appears to staad  on the average about
0.006 in. (mare precisely 0.005%,iu Iat, 1°.19) higher at the
moon’s culiminations than when she is six hours distant from the
meridinn.

We have received from our valued Corresponding Member
Prof. Dove, for presention to this Meeting, an important continu-
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ation of his researches on the temperatuires at the surface of the
globe.  lu former communications he has furnished us with maps
showing, so fir as observation permity, the iothermals of the
whole globe in every month of the year.  Me has now given uy
—first, the normal temperatures of cach pavallel of Iatitude in
each month; being the average of all the temperatures in that
parallel in such month,—and, second, the abnrormel temperatures,
or the ditference between the temperature of each place and the
mean temperature of its parnllel. From these again ave formed
lines of wbnormal temperature for cach month—surrounding and
marking out those distvietz or loealities wlieh, from pecultanties
of the surfice or other causes atfecting the distribution of heit, are
characterized by excessive abnormal heat or abnormal vold. The
importance of these researches on the gencrd theory of the
causes which interfere with the equable distnbution of heat
according to latitude, is obvivus.

The activity which has prevailed so greatly of late in the col-
lection of meteorological dita his been almost exclusively contined
to that portion of the surface of the globe which is occupied by
land, although the portion covered by the ocean is not only mueh
greater in extent, but is also better suited for the solution of
several meteorolugieal problems.  Many stiking examples might
be adduced to show that it is “systematic direction,” and not
“individual zeal™ i naval men, which has heen wanting; and
it has been therefore with great satisfaction that meteorologists
have learnt that a proposition has recently been made from the
United States Government, to the British Goveinment to under-
take, conjointly and in co-operation, a svstem of metevivlugical
observations, 10 be made at sen in all ships belonging to the
naval service of the two countries, and sufliciently simple to be
participated in by the merchant service also.  In a partial trinl
which has been already made of thissystem in the United States,
it has been found to produce 1esults which, exclusively of their
scientific bearing, are of great importauce to the interests of navi-
gation aud cominerce, in materinlly shortening passages by the
knowledge of prevailing winds and currents at particular zeasons.
The practical advantages arising from the co-ordination of the
observations in the Hydrogiplhic Oflice of the United States,
and the circulation of the charts of the winds and currents, and
of the sailing directions founded on them, have been such and
£0 :1ppreci:1t~.~d, that there are now, as it is stated, more than one
thousand masters of Awmerican ships engaged in making them.
The request for British co-operation in an undertaking so hon-
ourable to the conutry in which it originated, was referred in the
spring of this year by the Iarl of Mahnesbury to the President
and Council of the Royal Society for 2 Report.

Amongst the most valuable results which Physical Sciences
may expect to obtain from this extensive system of nautical ob-
servation, we may reckon the construction of chartsof the isother-
mals of the surfiace of the ocean corresponding to every month in
the year, similar to Prof. Dove's monthly isothermals of the tem-
perature of the air; and a knowledge of the normal coudition as
well as the abnormal varintions, with their special canses and
effects, of the great Guifstrenmn which connects the shores of the
Old and New World, andd in its normal clieets is intluential in
many ways on the climate of the United Statex and Western
Europe, whilst its abnormal effeets are principally known, so far
as we are Vet aware, by the peeuliarities of climate which they
occasionally produce on the European side of the Athmtie.  Of
the extent, depth, and Jimits of this remarkable current in ordi-
nary and extraordinary years we are as yet very imperfectly in-
formed.  Of the zoology of the great traets of ocean which are
covered by its banks of seaweed, we know nothing Levond the
fact that they are the habitation of a countless number of oceanic
animals—giving rise possibly to deposits which mayv have distine-
tive characters from liftoral deposits or from those of marine
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estuaries.  But donbtless we can now estimate only a small part of
the advantages which Terresteial Physics as well as Hydrography
amd Navigation would derive from the concurrent exertions of
the two great maritinie natious in the way that has been pointed
out,

The analogy of the configuration of the land and sea on the
north of the continents of Asin and America has for some timo
past caused an opinion to be entertained that the sen onthe north
of the Parry Istands might be as open as it is known to be
throughout the year in the same Jatitude on the north of the Sibe-
rian INands.  The expectation that Wellington Stiait might, as a
contimtation of Barrow’s Strait, prove a chanuel of communication
from the Atlantic into that pmtof the Polar Ocean, has been consi-
derably strengthened in the It year by the discoveries which we
owe to the hardihood and intrepidity of our merchant seamen.
The aceess to the Polar Ocean, and the degree in which it may
be navigable for purposes of discovery or scientific research, are
amongst the few geographica) problems of high interest which
remain to be solved; and we nay confidently look for a solution,
in the direetion at lest that has been adverted to, by the Expe-
dition which has bean despatched under Sir Edward Belcher to
follow up the discovered traces of Sir John Franklin's vessels.

Gentlemen, T have now occupied fully as much of your time
and attention as I can venture to trespass on—and yet have
found it impossible to comprehend within the limits of a discourse
all the topics to which I would have gladly called your notice,
even in those branches of knowledge in which I may consider
myself as least uninformed, in three of the seven departments into
which our seience is divided, I have left wholly untouched those
wide fickls of Geology and Natural History, which would of
themselves have furnished fitting subjects for an address of still
longer duration.  No one ean be miore sensible of this, and of
many other imperfections and deficiencies, than the individual
who addresses you; yet, if he has not wholly failed in the purpose
hie designed—if the impression which he has endeavoured to
convey, however faint may be the image, be true to that which
it i< intended to represent—you have not failed to recognize the
gratifying picture of British Scienee in the full carcer of energetic
action and advancement, pressing forward in every direction to
fill the full measnre of the sphere of its activity in the domain of
intelleetual culture; regardful on the one haud of the minutest
details in the patient examination of natural facts, and on the
other hand diligent in combining them into generalizations of
the highest order, by the aid of those principles of inductive phil-
osophy which are the surest guide of the human intellect to the
comprehension of the laws and order of the material universe.

Vortex Water Wheele

On a new form of Yortex Water- Wheel, By J. Tnousoy, C.E.

Phis wheel, Mr. Thomson observed, is a new variety of the
general class of water-whecls called turbines. In this machine
the moving wheel is placed within a chamber of a nearly circular
form. The water is njected into the chamber tangentially at the
cireumference, and thus it receives a rapid motion of rotation.
Retaining this motion, it passes onwards towards the centre,
where alone it is free to make its exit. The wheel which is
placed within the chamber, and which almost entirely fills it, is
divided by thin partitions into a great number of radiating pas-
sazes.  Through these passages the water must low on its course
towards the centre, and in doing so imparts it8 own rotatory
motion to the wheel.  The whirlpool of water acting within the
wheel chamber being one principal feature of this turbine, leads
to the name vortex as n suitable designation for the machine as
a whele, For some time past there have been several of these
new turbines in courss of construction and crection. The one
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first completed and Lrought into action for practical use was for
a new bectling-mill of Messrs, C. Hunter & Co., of Dunadry,
near Autrim. It was constructed in Glugow, and on being
brought across the channel and erecte:l at its destination, its tirst
trial was mado on the day before Christmas lust. This teial
proved completely successful, and the subsequent performance of
the machine has been highly satisfuctory.

Mr. Thomson explained that the velocity of the circumference
is made the same as the velocity of the entering water, and
thus there is no impact between the water and the whed; but,
on the contrary, the water enters the radiating conduits of the
wheel gently, that is to say, with seareely any motion in relation
to their mouths. In order to obtain the equalization of these
velocities it is necessary that the cirewmference of the wheel
should move with the velocity which a heavy body would attain

N

¥ig.1.~Elevation and Section.

Fig. 1, is an clevation and scction, and fig. 2, a plan of this
machine. B, is the body of the wheel, which is broad in the
centre, and tapers off to the cireumference, hinving a space A,
of about three inches for the entrauce of the water; E, is the
central aperture for the discharge of the water, which flows out
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Sleighs and the Sleighing Scuson,

SLEIGHING SEASON.
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in flling through a vertical space equal to half the vertical full
of the water, or, in other words, with the veloeity duee to hudf the
fall; and that the vritices through which the water is injected
into the wheel-chamber should be conjointly of such aren that
when all the water reuired is Howing through them, it also
iy have wovelodity due to halt the falle Thas one-halt ouly of
the fll is emploved in producing velocity in the water; and,
therclore, the other half still vemiaios acting on the water within
the wheel chamber at the ciieumterence of the wheel in the con-
dition of tlaid pressure. Now, with the velocity already assigned
to the wheel, it found that tus tluid presure s exaetly that
which is requisite t overcome the centritugal force of the water
in the wheel, and to bring the water o a state of rest at its exit,
the mech el work due to both halves of the fall being trans-
ferre] to the wheel during the combined action of the moving
water and the moving wheel,

¥ig. 2.—=t12n0.

above and below; P, is the conduit-pipe through which the water
is injected agatust the sides of the raditing passages A A A C,
represents a portion of the outer case; and S, is the vertical shaft
fixed to the wheel, and revolves with it.  The wheel is worked a
few inches below the level L of the water.— C. . and 4. Journal.

Double Elcigh, manufactured

The smow which fell on the 27th of November, remind-
ed us of the delightful dleighing season, which all at this period
of the year, look forward to with delight. The merry bells of
the sleigh colivening our strects, give a charm to Canadian

byZMr. J. J JSAURIN, of Quebec.

Y -

winter life, which can scarcely be understood in the more tem-
perate, but less chieerful climate of England.

The sleighs sent from Canada to the Great Exhibition, (of
which we give two illustrations) attracted many admirers, and
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led to inquiries antong the uninitiated curious as to their object
and use.

At the commencement of winter, we constantly Lear the
question asked, whether we shall have much sleighing during the
approaching season.  This is indeed a momentous question to
farmers and country storckeepers.  No inconsiderable portion of
the reward of almost & year's industry, is dependant upon good

CULTIVATION OF FLAX.
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sleighing!  Winter is the season when the farmers of the back
townships bring their produce to market, and in the absence of
sleighing, all the terrible evils of bad roads are felt in the extreme,
It were vain to attempt to satisfy ourselves respecting the pro-
bubility of the continunnce of good sleighing weather during the
coming winter. 'The completion of our magnificent system of
Ruilways will render this question less important than it now is.

Single Sleigh, manufactured by Messrs.

Few people have an idea of the number of days on which rain
and snow falls in the vicinity of Lake Ontario during the winter
months, although that number is accurately known for Toronto
during a period of cleven years, yet, from such data we can
scarcely form a correct idea of the duration of snow upon the

Rain,

Pe b
McLEAN & WRIGHT, of Montreal. & = 'Dw -

ground, which determines the amount of benefit we are to derive

from it as an admirable means of trafic. 'We give below the

number of rainy and snowy days which have oceurred at Toronto

during the months of Deceinber, Jannary, February and Marely,

for the last eleven years.—(Sce Toronto Meteorological Reports.)
Buow.

_DECEMBER. | JANUARY. | FEBRUARY. | MARCH.

Days. Irfchw; Days. ilnchcs Days, [Inches| Days. [Inches
1840...1 3 —_y - — 8 14 14| 34
1841... 7 66} 2 2.1 1 — 3 1.3
1842...1 3 084 S 2.1} 8 3.6 81 37
1843...] © 10y 6 42} 1 0.4 7] 31
1844...] © —_ 7 30] 4 04] 10 1.5
1845...1 2 —_— 5 —_ L] —_— 11 32
1846...| S 12 & 231 O 00| 10 13
1847...} 7 1) 7 21)] 2 0.5 S| 28
1848...| 7 271 7 221 4 0.7 5 14
1849...1 5 08| 4 11| 2 02{ 10| 26
1850...1 2 01y & 12 7 1.2 91 47
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Cultivation of Flax.

( Extracts from a paper read at the Royal Cornuall Polytechnic Socicty.)

Mr. Charles Fox, exhibited a specimen of flax prepared on
his farm, it being mercly bruised, and the manager of M.
Claussen’s works in London had told him, that though not
equal to their best samples, it was fit for their purpose. The
manufacturers in Ircland, did not think Claussen’s process
would be very applicable to their purpose; they also think
lightly of Schenk’s process; for what reason, he (Mr. Fox)
was not aware. But he was glad to find that the Irish
manufacturers are extremely sanguine of the success of Watt's
process. The great advantage of Watts' over Schenk’s process
was, that Watt's takes the straw when only deprived of the seeds
by a machine costing about £10, whereas Schenk’s, he appre-
hended, must have the straw further prepared in some way,

though not retted. By Watts's process the straw is put in hot
water in a close vessel, and afterwards bruised in a2 machine which
presses out. the moisture, whilst it breaks the ligncous fibre; it is
then dried by hot air. Cattle are found cagerly to drink the flax
soup made by this process. It is evident from paintings on the
walls of some of the Egvptian tombs, that they steeped their flax
in hot water even before the Exodus, and Professor Robinson has
found that the fibre of some of the linen of their mummies, 1s
finer even than that of the Decca Muslin.  Mr. Fox further said
the gentlemen of Belfast conceive that Watts is in eamest, for he
has a thousand tons of straw on his premises to undergo the pro-

cess, and has laid out £1500 in vats and other necessary things. .

The produce on Mr. Fox's farm had been two quarters of linseed
and 2,800 Ibs, of straw to a statute acre, which straw ex
bruising machinery would give about 11-28ths of the broken

e
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stalk. The produce of seed per statute acre amonnted to the
value of £5 10s, which was nearly equal to the value of wheat
per acre—supposing the straw valueless; having alo this advan-
tage over wheat, that the flax might be sown in the sping and
pulled up even before the wheat crop. It was not to be wondered
at that the frmers of this country had long ago abandoned the
growth of flax, considering the trouble and’ expense of retting,
exposed in ponds, with coustant watching necessary,  The seed
also, which at least tiouble is the most profitable part was then
negiceted.  But if by any such plan as Mr, Watts’s they could
readily convert the fax straw grown in the fields to the purpuse
of manufictures, the objections to its growth would he greatly
obviated, and it woull be remmmerative.  In Fife they have now
five hundred aeres of flax grown.  Some conversation then en-
sued.  Mr. Sowell, of Penryn, suid the society had offered it £3
premium, and @ machine had been promised, yet although he
had stimulated parties togrow ay, (neardy aton weight growing
in Constantine,) still he had received neither the £3, nor the
machine,  Sir C. Lemon inquired how much the bulk was dim-
inished by the use of the situple machine Mr. Fox had spoken of’?
Mr. C. Fox replied, it was diminished about 17-28ths, but the
whole taken away was not uscless; the finer tlax, however, was
about 11 Ibs. in 28,  Maclean and Co’s. machine breaks 56 1bs.
of straw per hour into 22 lbs. of flax, 14 lbs. of clean tow, 12
1bs. of straw, and 8 lbs of roots and refuse.  After some further
inquiries in reference to the process, Sir Charles Lemon referrring
to what Mr. Sowell had said, stated that last year he said he
would give £5 towards the purchase of a machine, and Mr. Enys
said he would also give £5, 1t being then understoud 3t would
cost only £10. He wus ready now to renew that promise. e
also asked Mr. Sowcll how lis crop of nettles got on, which he
talked about last year? Mr, Sowell said he had grown a erop
of nettles this year in his garden, and they had produced excel-
lent flax, though no seed. It was long, but considerable coarser
than that grown from the flax plant.

EDITORIAL NOTICES.

In enumerating the list of members of the Canadian Institute,
we omitted to place the name of Mr. Vineent Parkes, wmong the
list of Life Members; Mr. Parkes having been elected an Honor-
ary Life Mcnber, on acconnt of the services he has rendered the
Tnstitute.  'We shall be enabled to furnish a corteeted list after
the annual election of oflicers and members of the Institute, which
will take place on Saturday, December 11th.

We regret that the October and November numbars of the
Journal have been delayed beyond the time specificd for their
publication. ‘The difficulty of procuring suitable paper for the
Journal, aud other eauses over which we had no control, have
led to their somewhat tardy appewrance. We solieit the kind
forbearance of our readers in these matters, and we hope that
such measures have been taken as will sceure the appearance of
each future number at its appropriate season,

We are happy to have it in our power to announce that
through the courtesy of a zealous member of the Canadian
Institute, we shall be enabled to furnish a record of Canadian
Patents in the order of their grants.

’ Canadian Institut,

.~ Nortce 70 Mexpers—The Scssion of the Cavaniax Instirere for
1852-3 will commence on Saturday, December 4th, Jembers of the
Institute will meet in the Government House. The business of the
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evening will include the nomination of Ofticers for the ensuing year,
and the discussion of matters relating to the organization of the
Institute.

The Sceoud Meeting of the Instituto will take place on Saturday,
December 11th. The election of officers will then be procceded withe
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Seobic’'s Canadian Almanac for 1853, Hven Scomn: Toronfo.

It speaks well for the progress of Upper Canada, that it is possible
for an enterpizing publisher to have compiled and printed ninety-
six octavo pages of close matter, in small type with any amount of
figure, and a good map of the country got up cspecrally for the work,
and all for the paltey sum of sevenpence half-peeny.  And yet,
such is Mr. Scobic’s Almanac for 1853,  The Astronomical and Meteor-
ological yortions are highly interesting.  The notes appended to the
Metcorological table for Balsam Litle, contain some curious and even
startling records. Very delightful indeed for our Balsam Lake savansto
have the oppottunity of making notes like the following {—1841, Aug.
11, two calves killed by wolves; 1850, Aug. 20, bears in the wheat ;
20st shot a bear, &e. &e.  Its well for Toronto sportsmen that Balsam
Lake is some 70 wiles to our north-cast, and sufliciently inaccessible.
We notice the intreduction into the Almanac before us of some adnirable
articles on subjects of general interest which do ot usually find &
place in such publications,—oue on ‘Gold and Silver,” and anotheron the
¢ Winter of 1851-2 in Upper Canada,’ contain much interesting infor-
mation of great value for reference. The Tariffs of Britain, United
States, Canada, and the N, A. Provinces are given in all their impor-
tant details. Besides many highly valuable tables and lists relating to
represer tacjon of Law, Physic aud Divivity in this Province, we find
a Regnal table for computing dates ; the Statistics of Schools for all
the Provinces of Bhitish America : the Ceunsus Returas for 1852, to-
gether with a Statement of the Affairs of Canada aud sister Provinces

An immense amount of information is compressed into an exceed-
ingly swall space, and altogether the work does infinite eredit to the
energy of the publisher as well as to the Province, which can so
appreciate its value as to absorb an immense edition with that prompt-
itude which renders its publication possible in the country.

“Leporls by the Juries— Exhibition of the Works of Industry of ull N ationse
13517 London: W. Clowes. 1332.

We have reeeived a copy of this extiaordinary work. Tt scems as
though the wondess comected with the Great Exhibition are never to
cease, and the Commissioners never to be weary of their labours,
Afier all the great and glorious suceesses appertaining to the Exhibition,
— it~ organization,—its building,—it~ wonderful collection,—the con-
course of its visitors,—the order of all its details,—its catalogues,—~the
avitd of the prizes, and their distzibotion,—after all these, each in
itself an evidence of most judicivus conception and ozt posilll
realization, we now have before us a quarto volume of nearly 800 pages,
containing the principles laid down for the gnidance of Jurors in
mahing their awards, the elassitication of subjects in detail of the thirty
clisees into which the Exhibition was divided, a list of the Jurors, a
list of the awards, and the explanatory and deseriptive Reports of the
durics in teference to the articles rewarded, with, finally, a complete
Index, which facilitates 1eference to every notesworthy item of the
Enlubition, cither by the medinm of the name of the country, of the
cahibitor, or of the aticle rewarded.

‘fhe value of these Keports camnot be too highly estimated.  They
embody the deliberate and unprejudiced opinions of the greatest
celebrities amongst the savans of Europe, on the most recent and
valuable illustrations of the Practical Science, the Industry, Ingenuity,
Taste, and Skill of the world ; and, as such, are alike invaluable for
present teachivg and Historic record.

We most strongly commend this volume to the close aud careful
study af all who, not content with the excitement, desire to share in
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the sterling and {ustructive results of the Exhibition ; and in doing s,
e must uat amit to congratulate the Canadian Exhibitors, to all of
whom a “Piesentation Copy?” is, we understaad, about to be seaut, us
an acknowledgnicat by the Commissioners of their co-operation.

In most of the Reports we find satne commendatory reference to
Canadiau contributions; but it is especially in connection with the
Gevlogical Collection formed and transwitted by Mr. Logan, that the
highest honours have been accorded te the Province. “Of all the
* British Colonivs” (xays the Report) “Canadda is that whose exbibition
« 13 the most interesting and the wost complete ; and we may even say
“ that it is superior, as far as the Mineral Kingdow is coucerned, to alt
* countries that have forwarded their products to the Exkibition,
“ This arises from the fact that the rcollection has been made in &
“ gystemntic manuer, and it results that the study of it furnishes the
“ means of appreciating at once the Geological structure aud the
« Mineral resources of Canada, It is to Mr. W, E. Logan, one of the
“ members of the Jury, who fills the offiee of Geological Surveyor of
“ Canada, that we are indebted for this collection ; aad its value arises
“ from the fuct, that he has selected on the spot most of the spreimens
“ that kave beea sent to the Exhibition, and hus arranged them since
“ their arrival in Londen.  The arraugewcut that he has adopted,
* whicl is entirely techwical, includes eight divisions” {detailed in the
Report), “and all these classes include materials of great intesest for
« industrial purposes.”?

The reporter then proceeds to mention the several items of the
collection.  The ares of iror are noticed for their “abundance and
excellent quality,'—the Marmara and St. Maurice mines being honout-
ably referred to.  The ores of zine, lead, and copper, are respectively
reported, the latter from Lakes Superior and Huron betng chasacterized
as “semvarkable for their richness  The native silver from the Istand
of Ignating, on Lake Superior, and the pepites of native gold from the
Rivers of Canada East, are the objects of honaurable mention, as also
are the white quartzose sands of Messrs. Bandom and Lebare, used by
thew with advantage du the mannfacture of flint and crown glass,

“The Iast award,™ continnes the Repart, “whick we have to mention
“in the case of Canads, is the honourable mention adjudged to Mr-
“ Logan, who has exhilited iron ores, lithographic stones, minerals,
« and varivus rocks,  Our eolleague has unt thought it right to add to
*“ these the Gealogical Map he has made of Canada, a matter whick the
“ Jury greatly regret, not because they would then have been able to
“ adjudge a higher reward for this beautifel work,~for the position of
“ Mr. Logau, as member of the Jury, would render this impossitile ;
“ but because of the great interest it would have addced to the Canada
« Exhibition.”

“ The lithographic stones usidbited by My, Logan belong to a
« palwozoic rock, occurring at Marmota, where the magnetic ison ore
“ has been mentioned as forming a deposit of enormous thickness,
“ These stones are remarkably hamogencons and fine grained ; the
“ degree of finish of the drawings that Mr. Logra has caused to be
“ made wpon them giving evaly promise of the quality being good.
“ The Geological position «f the stones is interesting, and the reporter
* i not aware of snch material having been previously found in the old
“ vocks, since, np to the prerent sime, these who practise Lithography
# seek for stones from racks of the oolitic series.  The discovery of Mr.
“ Logaw, provieg that the palwozeic rocks may also furnish good
+ Lithographic Stones, increases the reseurees grailable for this impor-
# tant branch of Eograving aod Drawiug,

“ We must ako notice, amongst the articles exhibited by Mr, Logan,
4 5 cast of the foatsteps of an animal dizscovered in one of she argiliace-
* ous schists of the paleozoic period.  When this schist was first Inid
* bare to n certain extent, Mr. Logan observed the impressions of foot-
* steps tepeated sevesal times, and he had the wpper bed remaved to
* gatisfy himself as to whether they were continued.  Their existence,
¢ under these circumstances, fally proves that the markiogs were made
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 at the time of deposit of the bed, and thus earries back the existence
* of quadrupedal antinals to the earlivst Stlurian epech. The length of
* the track discovered in cight feet, and ae many as twenty impressions
¢ of cuch foot are traceable.  Besides these s an wapression between
“the footmarks, which may be regarded as the trail cither of the
“ ibdomen or the tail of the ardmal”®

We have made these extraets (which, hiowever, from want of space,
we are unable to complete), nat only beeause they are honovrable to
the Province, but beeanse they bear evidence to the valuable services
of the distinguished President of the Canadian Institute, who has,
in conncetion with the Great Exkibition, vot alone promoted the interest,
of Canada, but, by his researches, bas mude importaut additions o
scientific knowledpge.

In the Agricultural Section, Canada is mentioned as semiing “a fine
“ supply of Wheat, all of the ordisary Euglish kiads, but every sample
“ of more than ordinary excellence*  Mr. Christie’s White Wheat is
commended, and the Polish Oats of Mr. Watts are mentioned as being
of “admirable quality,’ as is alse the Barley exbibdited.

The Canadian Buckwheat exhibited by E.Frenholme is characterized
as “the finest sample” in the Exhibition, being superior to that sent
from the United States, Russin, aud Belgium.

The Hops, Linseed, Arrowroot, Hemduwek-bark, Flax, and Timber,
Raw Silk, Porpeise O, and Glue, are each specially conuaendel, and
some useful suggestions made with reference to their marketable value.

The Type and Stercotype Plotes from the Foundry of Mr. Pa Ugrave
of Montreal, are mentioued as being “very beautiful

“ From Canada West,”? says the Report, “there is a large assortinent
“of Axes and Tools, the former especially of excellent quality, and
 proving the skill and power of her Artizans to supply those particular
* articles to whick her physical exigeacies give the highest importance.”?
The names of S. Shaw of Torouto, C. P. Ladd of Montreal, G. Leavitts
and Scott & Glassford, are honvurably mentioned in connection with
the manufacture of Ases, mnd A, Wallace with that of Plones.

For Stoves, the name of G. H. Cheney is horourably mentioned, &s
is that of Mr. Ladd of Montreal for Balance Seales,

For Coopers® Work, the name of J. Bailey stands first on the list, the
Canadian Pails being reported as very superior, and, both on account
of the neatness and durability of the workwanship and the cheap
ptice at which they are sold, well ealeulated for extensive use in Evrope.

We shall close our extracts (necessarily very imperfect) by areference
to Clay Fipes, which one of the Juries scem to have appreciated very
highly ; and fo Confectionary, in which we do not appear to have
excelled, for the Report, with very matter-of-fact facetiousness, ubserveg
that “Canada sends an uimportant contribution cf Confectionary,
« consisting of Horchound-Candy, reputed in that Province to be &
“ snost excellent specific for a cold; o merit which an experiment did mod
confirmf®  Perhaps we wmay comfurt the uusuccessful exhibitor by
observing, that a fair test of Canadian Horeltouud can only be obtained
in Canada, Doubtless our conntryman never presumed to offeritasan
antidote to London fag, or a specific fur its troublesome effects! Asto
the Clay Pipes, the amiability of the Repart induces us to conclude
that “the experimens” was very agreeable.

Report of the Commissioners of Pudlic Works, for 1851, DPrinted by
order of the Honourable the Legislative Assembly. Quedec—Rorra
CawrpriL: JB52.

We have a copy of this important Report before vs, in the shape of

a very shabby laoking quarto pamphlet of 91 pages, with poor typg-

graphy, coarse paper, and a vulgar yollow wrapper, so uncouscionably

mean that it would disgrace the cheapest edition of the most trashyn,

* These tracks are now thought 1o bave been produced by a gigantie l&oﬂ%
tusk : not 2 quadrupedal animal,
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Romance publiched in Yankeedom. A "State paper” of so much and
such pertmnent importance and value as this deserves more care in its
jsse: a eolection of these Reports eruliodies the history of 1l the
public works of Canada, aud is therefore, and will always be, of the
highest interest. Thix, however, does not seem to be appreciated by
the partics entrusted with the publication, for the samie menuniess which
characterizes the mechanical execution of this Report—for which by
the bye nexther the Boardof Works nor the printer cau be held respon-
sible ~coms to have Leen allowed to controul its distribution, so small
2 number of copics having been printed, that to obtain one, even as a
matter of public business or of personal favour has, from the first duy
of its publication, Leen extsemely difiienlt.  Documents of this class,
a8 for instauce, Mr. Logun’s iuvaluable Geological Reports, Repotts oi
Railway Baguivy and Legislation, on Prison Discipline, on Provincial
Suneying, aud the like—are public property, and are to a large class
of persons of great practical value, aud ought to be widely cirealated
for public information. Not one capy, however, as far as we can lea,
can be obtained for any public Jibrary, unless indecd a member of
pacliament claims gratitude by generousty foreguing his privilege in
its favor. This would not be of g4 muck impoartance if the documents
in question could be purchased, but immediately 1hat the small “regu-
Iatiow”” pumber has been struck off, the printers’ devil distribntes the
type, hungry libraries aund scientific societies to the coutrary notwith-
standing, and therefore they are not to be obtained for love or money,
We trust that this will speedily be amended by the authorized distribr-
tiom of all pactiamentary papers having any scieutific bearing, to the
respective public Rbraries and scientific corperations throughont the
Proviuce. We commend the snbjeet 1o the consideration of our pasliae
mentary fricuds—an order of the House, or even the Speaker’s order,
would effect the desired object.

We proceed now to consider the Report, which bears date August,
1852, and refers first, to the Welland Canal, reconunending with great
Judgment the lighting by gas the locks on that part of it between St
Catharines and Thorold, which includes twenty-three of the lucks, aud
other improvements caleulated fo facilitate its nse.

The reveaues are reported as steadily “continving to increase.”

In 1849, the gross tolls amounfedto - - - £34741 18 8

In 1830, da.  da. 255 days navigation, - 97925 17 7

In 1851, do. do. 961 de do, - 90160 6 8
Shewing an increase of about 10 per cent. in 1850 over 1849, and of 33
per ceut in 1851 over 1850, while the receipts up to Ist August in 1832
amounted to £23,352 7s. 54, and to the same period last year,

£21,154 s 5d,

The expenditure on this canal in the year 1851, was £30,963 10s. 104,
The vote now required is £33,016 0s, 0d,, which, with an mnexpended
balunce from Jast year of £28,360 4. 1d., gives a present contemplated
outlay of £62,406 4s. 1d,, fur what purposes bowever does not clearly
appear, the itews of the service not being given, bat the well-known
voracity of the “deep cut” has not yet, we suppose, been satisfied,
since we see that “the contractor Mr. Freuch is steadily progressing
with his dredging operations™ to effect the deepening of that portion
of the work so as to adopt Lake Eric as the summit level.

The cauzl, it seems, is to be erassed by two Railways now iu pro-
gress,~—the Brantford and Buftale, and the Great Western,  Of course
the Commissioners give a mysterious hint of some threatened “obstiue-
tion of the navigation”” Every Railway that was ever propesed over
any canal or pavigable river has appeared as “an obstruction of the
navigation,” looming in the fulure in the prophetic vision of seme
mereiless ofticial authority. Poot Stephenson and his seven hundred

o ud poands warth of tubular bridge was a victim to this sort of

g2 furlurafe one troly, if the triumph of his skill rather than the
’;Bgtost of its excreise may be taken as the staudard,
¥

Happily our Commissioners are not so difficult to please in such
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matiers }-13 in duly bound they have teazed the Engincers a2 little
about “ the obstruction,’” but have eventunily “adjusted the diflienlty.’”

The St. Lawrence Camals are reported as having been apened
throughout on 25th April, aud clused on 23th November, thus affording
215 days for the season of 1851, The Tolls during that year are not
specinlly alleded to in the body of the Report, but by appendix No, 2
they appear to have been £52,812 11s Gd, reduced, however, by the
cost of repairs, collection and management to £10,901 1s. 8d.

The *“movenent” on these Canals, up and down ccllectively, has suf~
fered 1 diminution in 1852 as compared with 1851 of 13,630¢7 tons «f
“all property utoved 2 and of 10,266 in * the tonnage of vessels? In
the tonnnge of steamers on the cantracy there was an werease of 23,354
tons, awd in the munber of pussengers of 8039 ; weinfer, therclure, el
the deerease is due to the removal of the tng boats rather than to any
other depreciation of the route, which in conneetion with steam is
evidently growing in favour,  The above statement hawever eannot be
taken ns strietly illustrative of the comparative business of the two
years, far it kas been made up to an arbitrary date, tst July, in both,
whereby 1852 obtatus an advantage of 10 days over 1852, in conse-
quence, probably, of an earlier opening.  The Commissioners, indeed,
claim a rise i the “ movement,” reckoning by the average duily tyafic.
Buat this manifestly gives an incorrect resalt, since the property in
teansit donbtlessly accunmmlated previous to the later opening in 1853,
aud was pushed forward with greater despateh so as to inerease the
daily movement in the commencement of the seasen of navigation.
To wake the comparison good the busiuess of a like number of days
from the opening in cach season should be given. The mmount ex-
pended on these canals iw 1851, was £36,702 Gs. 0d, the vote now
required is £39,827 18s. 64, which, with an anexpended balince from
Jast year of £31,461 1s. 64, gives a present covtemplated outlay of
£71,292 s, 0d.

The clauses of the Report reforring to River Lights, Slides, Roads
and DBridges, demand no specisd comment ; in the matter of the
“harbours,” and “piers below Quebee,” however, we perecive this
contrast,—that whilst the <« Whithy, Dover, and the Rondean Harbours
have been sold,'” angd the interests of navigation and commerce in
constection with such works thus left in Upper Canada (we do not say
unwisely) to local cave and private enterprize, a large expenditare is
Veing incurred on the banks of the St. Lawrence helow Quebee in the
constructi 1 of piers, with reference to which the Commissioners assert
“ na reasotable doubt can be entertained but that they will be of infit
nite importance towards the improvement of their several reepeclive
localities, aud tend materinlly to the aecommodotion und convenience of
the shippiag navigating the viver.””  There seems to be an jnconsistency
of principle here searcely traceable to any but & geographical basis,

Referning to “ Public Buildings,” the Commissivsiers Report a total
past expenditure on Government buildiugsin Taronto of £19,419 195 4d,,
and n contemplated outlay there of £10,000 on a Government House,
and £3183 95 8d. on the ost Office, making a tofal of £31603 25, 04,

The past expenditure on similar serviee at Quebee appears to have
Yeon £17,427 4s. 9d, and the further outlay is estimated at £38,047
133 104, making 2 total of £35,47¢ 8. 74

The Architectural legacies bequeathed to the Commissioners by
their predecessor, seem 16 have been more embarrassing than profitable.
The suspension of the Montreal Court House  tu consequence of grave
errors of design in arrangewent,” troubled them in that city, whilst
« the total abandonment during progress of the original plans for the
Parliament buildings and the substitution of others,”” with such mis-
takes at Spencer Wood a5 have led them to “regret that the first step
taken was nat that of pulling it dowa,* would appear to have bothered
them at Quebes.

We come pow to the consideration of that important and interesting
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part of tho Report relating to the construction of u Canal to connect
Lake Champlain with the St. Lawrence.

*The object of a Canal,” they submit, “to connect Lake Champlain
with the St Lawrence, is to furnish a cheaper, quicker and (from
reduced transhipments) a mare desirable rawte to the gieat trade which
passes between tide-water in the Hudson River—the Railroads of New
England, aud theeny of New York, on the one hand 1 and “he Westemn
States und Canauels, on the other—and by so domg 10 bring traile and
tolls to the St. Lawrence Canals, wlieh, by the completion of the
Oswego and Erie Canals, and Qwdensburgh and other Raulroads, and
the want of au eficient connection hetween them and Lake Clamplain,
obtain scarcely any of the transit trade between the Athmtie and the
Western States, or Canada,  For this traneit trade, this Canal would
campete with the Erie and Oswego Canals: the Lrie, New York,
Central, Ogdensburah and Cape Vineent Railways" and in this com-
petition the Commissioners submit it would be successtul,

They argue that whilst such a Canal wonld open the great lamher-
ing Dixtricts of the Ottawn, and of the Upper and Lower Bt Lawrence
to the greatest lumber market in the world—that of AMbany and Troy
—it would afford to the Distriets on Lake Champlain a shorter and
cheaper route for imports of coal, iron. salt, fish, oil, & which, in
consequence of tonnage entering innards in ballast can be Jaid down
cheaper in Quebee than in any port of the Union.

lndcpemlvmly, however, of these items of traflie, the tiade for which
it would contend is stated to be—1st, « Through tennage down™ arriv-
ing at the Hudson fiom the Western States or Canada, viae Rutlalo,
Oswego and Whitehall, which collectively amounted in 1851 to 1,017,684
tons of the value of £3,000,490.  2nd. ** Through tonnage 1y ** leaving
the Hudson for the Western States ar Cannda, hy thesame inlaud perts
collectively, in the same year, 19200 tons, of the value of, say
£15,742,460.  Upon this trade of course it i< fair to ealeulate aise, fir
it has more than trebled during the Last six years, and the construetion
of 1000 nules of Railway per annum in the North Western States,
(tending as it dues to the direction of the Ohio and Mississippi trade
to the Lakes in preference to New Orleans) cannot but exercise a
powerful influence in its favour,

It is found that the traffic of the Welland Canal hias inereased ina
greater ratio than the Erie Camal, as the Oswego route has progressed
more rapidly than that by Buffalo, simply because the Boat Canal
navigation has thereby heen ~harten L 131 andes, hut this Canal would
diminish the Boat Canal navigation 247 mules,

In point of time, a freight steamer from Cleveland would deliver her
cargo in 415 days at Whaehall, whenee 1t would reach Alhany in 144
days more, making six day > time against ne days by Buffulo and the
Erie Canal,

In point of erpense, the whule cost of the earnage of a barrel of flonr
from Hamilton to New York, is 32 34, via Ogdencburah and Whitehall,
By this canal it would be 2 9. The costof 2 barrel of flour from
Cleveland to New York via Buffalo and Albany, is 3~ 0d., by this canal
it would be 2x. 5d.

As in campetition with the Railroad route, one tranchipment issaved,
and as in competition with the Erie Cauul, o length of 297 miles of
boat navigation is avoided,

In convenience, expense, and time, therefore, the Commissinners
claim for the Champlam Canal the superiority over all its rivals, even
without referance to the enlargement of the canal from Whitchall to
Troy. If. however, this latter should be effected, the through tran.
sport!’ without transhipment fiom the Upper Lakes to New York in
500 ton steamers would be secured, placing the route above all rivalry
a5 an unequz'ivd chain of inland navigation fowards New York,

The cost of the work is estimated at £ 160,000,—but no sooner do
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the Commissioners make this announcement than they drop the subject’
After the paius they had taken to prove the ease, we were prepared for
a strong recommendation that the work should be undertaken, but we
find that they only intended to submit “their views and suggestions'?
without any effurt tu give them a practieal application,

Favourable, however, as is the view which they have taken of this
subjeet, g connection, md indecd solely in connection with the trade
of the Hudson Riser amd New Yok, we canmot help thinking they
might with some advantage hase turned ther eyes towards the Lower
St Lawtence, Whilst most annions to divert the carrying trade from
the Eiie Canal and the Railroads of the State of New York fo the St.
Lawienee, they only indulie that viver as far as Lake St. Louis, whence
the trade s augain to be diverted grom st, and thrown into the lap of
the city of New Yk, that on the way it wmay awell the revenues of
the Champlain Casal. The St Lawrence might he dananed at Lake
St Lonisforall they seemto eave. Nomention made or hope expressed
of the lower waters, no Gulf! no Ovean ! except indecd, where with
great ecomplaceney they remivd us (as an argunent in favour of their
projeet) thut = tonnage enferx dmeards at Quebee in ballast! Coloned
Phillpat~ in 1R39* was bold enough to deelare = that when once the
inland pavigation has been so far improved as to render it possible to
hring the trade of the west by this ronte,” (the Welland and St. Law-
rence) = the western merchant and farimer wonld find as good a market
at Montreal aimd Quebee as at New York or elsewhere.”  And again,
¢« thete eam be nodoubt that a very large portion of this vast trade (the
western) will puss this way,—the cheapest and maost convenient route
to the Athantie, and that Montreal and Quebee will become two of the
greatest empotiums in North Awmeriea'(1)

A more recent wiiter,t himself a strenuous advacate of tha Cham-
pliin and St. Lawrence Canal, (for which, in one part of his essay, ho
claims this trade, and therefore, in some duegree, damages the value of
his opinion) asserts that on view of all the nival rontesle * sées no
1eason to believe that the trade will leave the St. Lawrence for the
American routes,” declaring that it cannot be supposed “that the
main body of western exports will leave the bioad bosom of our river
to climb over the table lamds of New York ; a respectable portion of
it will exude throvgh the Gulf of St. Lawrence.”

We may smile at the enthusiasm of Col. Phillpots, but the summit
of the ceean trade by the St. Lawrcuce hias not yet been reached, and
his proplictic curors may be errora only in dates :—we may seject the
double reasuning of Mr. Keefer and satisfying ourselves with one of
bis opiutons, that * the trade will exude through our Gulf,” make a
present of the ot” er to the Commissiorcrs ; but we are not prepared
to accept the foreign pilotage of these geutlemen, and after travelling
with them {as we do hartaly)  om the far west to the foct of Lake
St. Louis, there turn our backs on the St. Lawrence, and ha.ing just
brushed. as it were, the borders of tide water, clamber with them over
the green mountaing in seareh of the seaboard |

We could have wished to have scen the Commissioners treat this
project with less manifest partizlity ; they have put a case as advocates
which they shoull have argued as judges. and this js the more unfor-
tunate as they coquet with and would gilt the St. Lawrence to wed
the lHudson.

The Report of the Commissioners in relation to “ A Provincial Line
of Occan Stcamers” i3 most satisfactory and unexceptionable. The
contract provides for fourteen fortnightly summer trips from Liverpool
to Qucbee and Montreal ; and five monthly winter trips to Portland in
the State of Maine, connecting there with the Portland and Montreal
Railroad. This servico is to be performed by a Line of Screw Steamers
of not less than 1500 tons burthen, capable of carrying 1000 tons of

" o Tho Canal Navigation of the Canadas; by Lieut. Col. Phitipots, R. E.
WraLe—London: 1810. -

t The Canals of Canada; hy Thomas C. Keefer. C. E. Arnovx—To-
ronto: 1850.
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cargo. The accommodation for passcngers is to be of threo clastes,

rates not ex. _eding tho following fares respectively,—cabin, £21 ; 2nd
cabin, £1212: and steerage, £6 63, cvery requisite being found, and
a mail and mail ofticer being carried fice of charge. e ficight from
Liverpoul not to exceed 605 per ton measurement, nor the fieight of
pruduce above that demanded by sailing vessels,  For this service the
contractors are to teceive £21,000 sterhing per annum, to which sum
the St. Lawrence and Atlantic Kuilivnd Company and the Cuy of
Portland are to contbute £3000 stg, leaving the balance (£19,000
stg.) us the annual Provincial charge.

By the Straits of Belle Isle the distance from Liverpool to Queliec
is nearly 400 mules less than that to Boston, ahich, with sisooth water
from the Straits te Quebee, and vessuds of equal speed, will givea
saving of 2!, duysin the voyage. We may, therefore, hope to estab-
lish an iwproved mail line for the Province, and perhaps ultimately
when gur Railronds shall have been completed, instead of paying for
transit of our mails through the Statee be envbled to make a protit on
the cansuge of un Amencan Mail to ** ¢ west.  One great improvement
resulting from the contract will be the erection of proper lighthouses
throughout the Lower: St Lawrence and the Straits of Belle Iale,
whereby the character of the navigation will be improved, insurancey
teduced, and the whole Shipping interest served. We can imagine
nothing more jadicious than the completion of the contiact and the
manner of it—the realization of the cuterprize and its success is
fraught with advantages divect and indircet affecting every interest in
the Province.

After recommending an expenditure of £30,000 o1 the rapids of the
St. Lawrence, with the view of oltaining a safe and facile channel
throughout, for vessels drawing 10 feet of waler, an improvement well
worth the outlay, the Commissioners praceed to consider the propriety
of the constructuion of the propused canal at the Sault Ste. Marie. As
in the case of the Champlain Canal, however, so in this, Tkey no
sooner state the cost than they drop the subject. A surcey has been
made and an “ad interim” report submitted by Mr, S. Keefer, but all
to no purpose—the Commissioners will not bte tempted or drisen to a
judgment.  We are glad to see that Mr. Keefer insists vpon Lockage
of the fullest capacity for the largest class of steamboats on our lakes.
The obstacles and inconveniences, nay, we way even say, the positive
losses resulting fromn a contiary course on other canals, prove the wis-
dom of at once making a permanent suflicient provision in these partic-
ulars ; besides, if the estimates may be relied on, and we infer that they
may, the extra expense is unworthy of counsideration : for while the
cost of this canal 120 fect wide, with locks 250X 35 X9 wilt be £100,00“’
that involved in a width of 150 feet with locks 100 feet longer, 11 feet
wider,and with one foot additional draught of water, viz : 350X 66 % 10,
would only be £20,000 more, or £120,00°,

In the estimate of * Prospective Revenue,” we find some interesting
information in cont cetion with the Mining Companies of Lake Supe-
rior.  The population now cngaged on the Sonth side, numbers 2300.
Thirty-seven Mining Companies have been there formed, of which
fifteen have commenced operations, and will produce this year (1852)
about 2000 tons of copper, worth at Pittsburgh £120 per ton. Two
Iron Companics (also on the South side) expect to produce 1000 tons
of “blooms’* this season (1=52) which sell at Detroit for £1G 55.% per
ton. *“The proprictors of the Iron Mountain are sangnine in their
expectations of transporting 100,050 tons (!) of this are eastward im-
mediately upon the opening of the canal.  They expect to be able to
manufacture it into railway bars at the cost of £7 10s. per ton, and
thereby to revolutionize the iron trade.”

This Iron has, it is said, been ascertained by experiment to possess
an ultimate tenacity when rolled into bars of §3882 lbs. upon the
square inch—while that of the best Russian is bat 79.000 lbs, and of

¢ ‘Lhus price must be a misprint in the Report, it does not agree well with
the statement further down that the proprietors of the iron mountain expect
to furnish railway bars at £7 10s. per ton.
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the best English 57.000 1bs.;~and in its native state to contain 69 per
cent. of pure lion,

We trust these “sarguine expectations” may be realized, and the
truth of these experiments substantiated. But why <o much about the
operations on the South shore, and nabing, pos tirdy nuthing, about
those on the north? - Did Mr. Necfer see tov much or too hittle of theso
North shore operat vus ?—perhags bothi—j crhaps he :aw tov much of
how little was dving, and thought it more prudent or mote ehantable to
give oxr comparies the go-by. Strange, that in an estimate of the
“ Proapective Revenue’ of @ Canadean Canal at the Sault Ste. Marie,
the only refercuces made to the soutces whence that revenue is to be
derived, should be in connection with “ the South shore I’* lave they
on the North shote no *sanguine cxpectations” on a large scale ? no
realizations on a smallone ! We were prepared to hear (whenever wo
heard anything in connection with our Superior Mines but “calls’* ) that
tery little had been done, but we are now obliged to infer, from Mr,
Kecfer’s silence, that nothing is expected !

We have thus given an abstract of this important and valuable
Report, venturing our own impressions in relation to such paits of it
a3y seemed to demand comment, and if we have extended our notice to
an unusual leugth, we rest our eacuso on the public interest of the
subjects, and the very great diftienlty (to which we hase before
refetred) of obtaining a copy of the document.

Improved Railroad—Mr. Carpenter, of Rome (N. Y.) has made an
improvement m the ordina y iven railroad, caleulated greatly to dimine
ish the liability, if not utterly preclude the possibility of a train run-
ming of the track, under any aircumstances.  The improvement consists
of a middle rail of iton or woud, running the whole length of the track,
precisely in its centre, and raised a foot or so above the side or bearing
rails.  Frictiou rollems are attached to the engine and cars beneath, to
play upon the sides of the middle, or guiding 1], whereby the motion
of each car is steadied, and any tendeney to fly the track at once
arrested, - Expenienced and competent engineers conear m the opinion
that the adoption of this inventiom would add grealy 1o the <afety and
seeurity of radroads, and prevent a large class of accidents to which we
are now eaposed  As they now are, it is left to chanee and good luck
whether or not we are carriea safe.  If nothing happens to it—if
nothing s thrown upoen the track, by accident or by design—if no stone
or rock should happen to roll down upon it from along its numerous
banks—it no limb from a tree, or a rail or stake from a fence, is blown
upon it—if no ammal get upon it—if no elild, in 1ts innocent sport,
should place a stnip of buad upon 1t (a¢ was ecently the cace in Eng-
land, therehy throwing the cars off and Killing five’ persons)—if none
of these, and numerons other <imilar unforeseen and unaveidable cas-
ualtics should oceur, we may be cantied along safely enough on raile
ways as now consttucted.. With tlas improsement the speed may be
incrensed o almost any extent, with entire safety, <o far as there would
be any danger of runmng off.  In short, without 1t a rlroad 1s incom-
plete, so much <o as a<hip without a rudder or a camage without a
tongue.  We are informed by Mr, (,‘:nr‘wnlcr that the only objection
made to his improvement, is the o=t of 1t 3 and vet he is fully of the
opinion that it would he a matter of ccanomy, and for the manifest
mterest of rulway companies to adopt hus impravement 1t would not
only prevent alarge cluss ef aceadents, but it would provent the wheels
from wearing as they now do, the fuction bemg muc&n less—ANew York
Tribune. h

Although the above pmagraph has recently appeared in several of
the American and English journals, vet it ocemred to us that a symilar
improsement had heen proposed in Canada <everal years ago, and
upen enquiry we found, that m the <pring of 1847, patent was secured
by Mr. Sandford Flemng, of Toranto, for a eentre rail railwav,  Mr. F
went farther than to insme the <afety of the nain, by gun'l(- wheels
actingg on the imddle ranl: he also proposed 1o have horizontal driving
wheels revalving againet the sides of it by which the locomotive and
carriages were propelled. .\ model was constructed on this principle,
which, we are told, elucidated the mode of propulsion satisfactorily ;
but it must be admitted that there are difliculties to encounter before
the details of tins proposed system of locomation could be properly
carried out 5 yet 1f the extra cast of an additional rail was not sufficient
to preclude its adoption, the liability of trains to run off the track,
would doubtless be greatly diminished, and consequently the safety of
passengers aud propertr, in the same ratio, increased.
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New Species of Orang —At a_meeting of the Academy of Sciences
of Philadelplir on the 3rd of Februaey, a very interesting camanmi-
cation was read from Dr. . A, Ford, Qated Glasstows, Gaboon River,
West Afrien, respeeting the cliaracterishies of a peculiar species of
Orang, the Truglodytes Gordlle, whieh appears 1o )x.‘ncw heen it
roticed by Bowditeh in 1817, and fint described by Savage and
Wyman in 3847

The animal inhabits the range of meommtains thut traverses the interior
of Guines, from the Cameroons on the north to Angola ou the south,
and about 100 miles inland, the exact limits to which it extends have

ant been very accurately determined. Formerly, the animals were
found only ahout the sources of the tivers, hut hately they have de-
scended 1o within a few miles of the caast, a faet which may probably
account for the httle that is yet ksown respecting tham,

The name given by the natives is Ngena, whean young he is black
like the Troglodytes niger, but when adult of an'iron grey colour,
owing to the hair aext the skin being white ; some are entirely white,
prabably from age.

The hair is of great length and thickness, and from this circumstance,
together with the enormwus thickness of the skin, the brate appenrs of
an enormous size. The specimen examined, by no means a lurge one,
measured three and & half feet across the shoulders. On the head the
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anisal passesses 1 kind of crest, incrensing In height from before back.
wards, aud formed principally of @ thickuess in the sealp,  Thix crest
the snimal dhane fosward when entaged, increasing his natardly
hidvons appearance, which is reudered still more horrible by the lower
lip consisting of 2 hage waxeslar flap, very distensible and dropt over
the chin in womenis of auger,

The wuseles of the neck, arms, thighs and trunk are enermausty
developed @ the wrist was oue feot in cireamsforence. Tha specimen
examined, the skeleton of whick was presented 1o the Academy, had
been eviscerated befure i wis bronghit to D Ford, bat even thuas it
weighed one hadied and eighty poauds, from which some idea may
Be formed of the cnortsaus gize of the animal. The anms are propuore
tionatedy longer than fu the Chitapanzie.

The Ngeua s represented as the ot terrible mounster of his vative
forvst, an tdvi which s lndeous appenrance and tmplacable enmay
to uute sufliciently jodities. The moment that e seets a nan he
prepares fur the attack, and aets on the oifensive,  With crest erect and
projecting forward, nostrils dilated aed nadder lp thrown down, utter-
fuge his peeuliar eey. whish is mere of 2 grunt than a growl, be rashes
on hix autagordst, and aalesc dizabled by a well dirceted shot, generatt
stteceeds in dashing him to the groutd aud tesring him to preees with
his tusks,

He i ~aid 10 svize n nusket and fostantly crush the barrel bevween
his tecth,

Hix naturad euemy scems ta be the leapacd, with whem he wages a
not atways wiccessfud warfiuce,  Young specimons have exhabited saeh
an implicable disposition as ta resist the most pemevering offorts at
taming them,

The fesh “s Ly come tribes condidered as delicate eating 5 he feeds
on raats aud fruits, but is evidently 1o some extent carbivorous.

The heiglit of the mounted skeleton is four foet nine inches.
Proceedings of the Academy of Scicnccs of Philadelphia, Feb, 1852

N

Jfuman Foofprints in Solid Limesbane.~At & meeting of the Academy
of Nuturat Sciences of Philudelphia ou 1st Jane, Mr. Lea ealled atten-
tion to the stone slabs cuntaining sapposed imprints of human feet,
deposited by him in the mueenm that evening,  This slab is from the
limestone foruion immediately uuder-lying the coal near Altoy,
hwis.  The hapressians hace evidently been soulptazed, and bear the
marks of some !»Imn imsrament with whicte they ;mvc been excented,
My Lea observed that those are not the first nstances of this kind
which have beep noticed, aud referred to a description of a similar
slab published in Sillonan's Journal several years siuce,

Dr. Owen stated that the shab of lunestone alluded to by Mr. Lea, as
found on the Missismppi near St. Loniy, is the same which is now
sreserved dn his (D Owews) callection, and on which two articles
;::\ve appeared in Siliman’s Journat 5 one by Mr, Schooleraft and one
by hitese!f, Dr. Owen in that paper gave it as his opinion that these
fest marks were carved on the rock by the aborigies,

Since that arttele appeared, Dr. Owen had obiained the most satis-
factory corroharation of this infetence in two lorge slabs of aguesian
limestate of lower Silurian date, obtained at Moceasin-track Prairie in
Missourd, which slabs contaiued a great many carvings of human feet,
as well e thoce of aninads, aad rade imitations of the human form,
romething like figores made in gingerbread. The font nurks bear
mdabitable toul warks, and same are deficient in the trne number of
toes, while in others the fuot is distarted, with the little toe standing
out almost at right angles.

These specimens, as well as that of Mr. Lea’s, show clearly that the
aborighies of Missauri had the same propensity for carving the imprint
of feet as the Sonthern and Western aborigines of this coutinent had
for repeesenting the hand on the walls of the ancient edifices, and other
situations.

Any onc aceguainted with Indinus kuaws that there is no subject
which they study mwre closely than all kinds of tracks ; in fact their
life, their maintenance awd their whele security depend upon au inti-
mate and canning knowlege of podology.

Proceedings of the Academy, June, 1352,

Extracts feom the Proceedings of the British Astociation ot Belfast,
September, 1852,

Isf~* Anastatic Pristing,” by 8. Batesan, Esquire—~"The term
¢ Anastatic’ means raising up, or a reproduciug as it were, aud very
significantly does the name express the result; for by it any aumbicr
—thousauds upon thovsands—of reproductions of any prinfed docu-
ment may be shiaised, each of which is a perfect fac simite of the
original, no matter how elaborate the engraving may be, or how intri-
cate the design, T will sow endeavour to describie the actnal operatinn
of Anastatic printing. The print of which an_Anastatic copy is required
i8 first maistened with very dilute uitric acid {one part of zcid to seven
of water,) and then being placed between bilndous paper, all super-
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abitndanee of motsture is removed, The acid being an aqueous selution,
svill not have attached itselfin the ink on the paper, printers’ iuk being
afaw oily uxture ; and i the paper Yme prepared be placed ona pots
ished sheet of zine aud ulﬂrj&‘u‘h'(& o proesme, 1o results follow =TI
the first place, the printed pontion w il teave A zet-off or imprission ot
the zine s aud sccondly, &:- nitrie acid attached to the non-printed
parts of the paper will eat awiy and corrode the 2inr, converting the
whale, it fuct, into a very shallow Seceatype. The original being
removed ycrfvc&!y uninjuresd,) the whole zine plate shoulid pext be
suneared with gum water, which will not stiek to the Etintcd ar oily
part, bot w il sttael itself taerery ather partion of the plate. A charge
of printers’ ink beiage psow apphied, this in s tuen enly attaches itself
to the setsoff obtained frow llw print. The final process consists in
pouring over the plte a solution of phospharons aeid, whieh etches or
corrodes more deeply the aun-printed portion of the zine, and produces
a surface to which printers? ink «ill not attach.  The process is now
eomplete, and from suedy a prepared zine plaee any nutiber of impress
sions may be sruck offi—The wes to which this inveution may be
2 )!\!icd are varions—copies of e prints miy be obtained without the
ard of an engraver,  Heproductions of buoks, or of warks sut of print,
may be had without salting up the ts pe, authors may iltustreate their
own works, and anvitenr artists may ;m\'c tacestruiles of peu-and-ink
sketches at a very inconsidesable eapense,

Dl On the Kobi-t-nnor Dinmoml,! by Prof. Tennant.—At the last
meeting of the British Awseciation, Dr. Beke read a paper ' On the
Diamutd Slals supposed to have been ent from the Koh-t-noor? He
stafed " At the captare of Conchan there was found among the jew-
els of the hurem of }tco&:l Koolt Khan, the chief of that place, o farge
diamoud slitly, supposed to have been ent from one side of the Koh-ji-
nowy, the yreat hnli:m diamand now i the posession of Her Majesty.
It weighied about 130 carats, showed the marks of cutting on the fint
andd largest side, and appeared to correspom? i size with the Koh-i-
noor.”  Prof Tennant was inducetdt ta rocard his opinion of the proba-
bility of this being correet. He had made maodels in flour spar, and
afferwarda broken thew, and obtained sporimom which would costes~
pond in cleavage, weight, aud size with the Kob-i-noor, By this
teans he was euabled to inedude the piece deseribed by Dr, Beke, and
probably the large Russian dinwmond, s forming altogether but portions
of one large dinmond. The dwond belongs ta the tesselar crystalline
system 1 it yields readily to cleavage in four directions, parailel to the
planes of the regular actahedron. Two of the largest planes of the

{oh-i-noor, when exhibited in the Cry stal Patiee, wete cleavage plancs,
—one of them had not been polished. This proved the specisien to be
nat a third of the weight of the origind covstal, whick he believed to
have beett a rhombie dudeenhedron; and if sightly elongated, which
i a commuan form of the disnand, would agree with Taveruier’s dese
cciption of #t bearing some resemblance to wn egg—-Sir D, Brewster
mude sote observations, and stated that the English translation of
Tavernier’s work left out the wminute details which were fully given {n
the origingl.  Sir David expressed his satisfaction with Mr. Tennant’s
lustration,—which cleasly proved the dinmond to be only a small
part of a very large and fine stone.

3rd.—~ Notiee of a Tree struck by Lightaing in Clandeboye Park,”
by Sir David Brewster.~-The tree stoad in a thick mass of wood, and
was not the tatlest of the group,  The Hghteing bolt struck 1t Interal
about 15 {eet above the graund, exactly at the cleft where the two
I)riucipal branches of the tree rose from the tronk. A large part of the
bark and 4 picce of the <olid woml were deives. to some distance, and
the eleetric fluid passed duwn the trunk inte the geond, splitting the
tree in two by arent through the whole of it= thickness. The facs
contained in this natice, that an olject may be struek by lightning in
alocahty where there are numerans condsseting points tuare elevated
than ttseff, shows that a lightoing bolt cannat diverted from its
course by conductors, and that the protection of buildings from this
species of meteor can oniy be effected by conductors stretching out in
all direetions,

4th.~*On the Aurora Borealts by Admiral Sir John Ress~—This
s the theary of aurorns originally explained by Sir John Ross at the
Dablin Mesting in 1833, He gives ‘the opinion of Schumachey in
favour of his theory, and of Arago against it; and asscrts that Messrs,
Gaineaud, Martins and another were sent to Hammerfest in 1842 totest
its acewracy, and returned impressed with the correctness of his views,

5th.~ On the Aurara,’ by Lieut. W.IHLILHooper-This is a theoty pretty
nearly the same as that of Adwiral Sir Johu Ross.  The author says
“[ believe the aurora borealis 10 be nor more nor less than moisture in
sowme shape (whother dew or vapour, liquid or frozen,) tHlumined by
the heavenly bodies, either directly or reflecting their says from the
frozet masses around the pole, or even from the inunediate proximate
swow-clad earth.” This opinion hie supports by facts and atgument.

6th. ‘On_the Rescancentration of the Mechanical or Energy of the
Universe,’ Ly W.J. M. Raskexe~—Mr. Rankine observed that—It has
long been conjectured, and is now being cstablished by experiment,
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that all forms of physical energy, whether visible motion, heat, light,
magnetism, electricity, chemical action, or other forms not yet under-
stood, are mutually convertible ; that the total amount of physical energy
in the universe is unchangeable, and varies #herely its condition and
locality, by conversion from one form to another, or by transference
from one portion of matter to another. Prof. W. Thomson has pointed
out, that in the present condition of the known world there is a pre-

onderating tendency to the conversion of all other forms of energ
into heat, and to the equable diffusion of all heat; a tendency which
seems to lead towards the cessation of all phenomena, except stellar
motions. The author of the present paper points out that all heat tends
ultimately to assume the radiant form; an that, if the medium which
surrounds the stars and transmits radiation between them be supposed
to have bounds encireling the visible world, beyond which is empt;
space, then at these bounds the radiant heat will be totally reflected,
and will ultimately be re-concentrated into foci; at one of which if an
extinct star arrives, it will be resolved into its elements, and a store of
energy re-produced.

7th. ‘On the Causes of the Excess of the Mean Temperature of Rivers
above that of the Atmosphere, recently observed by M. Renou,’ by W.

J. M. Raxgxe—M. Renou having for four years observed the tempera- *

ture of the River Loire, at Vendome, as compared with that of the
atmosphere, has found, that the mean temperature of the river invaria-
bly exceeds that of the air, by an amount varying from 114 to 3 centi-
%rade degrees, and averaging 2°.24 centigrade, and a similar result has

een deduced from observations made by M. Oscar Valin on the Loire
at Tours. M. Renou and M. Babinet account for this fact by the re-
radiation of the bed of the river of solar heat previously absorbed by
it. Mr. Rankine thinks this supposition inadequate to account for the
facts ; because the excess of temperature of the river over the air was
considerably above its mean amount in November, and very near its
maximum in December ; and because the mean diurnal variation of
temperature of the river was much less than that of the air. He con-
siders that friction is more probably the principal cause of this eleva-
tion of temperature ; for if water descends in an uniform channel, with
an uniform velocity, from a higher level to a lower, the whole power
due to its descent 1s expended in overcoming friction ; that is to say, is
converted into heat, as the experiments of Mr. Joule have proved. This
must cause an elevation of temperature, which will go on until the loss
of heat by radiation, conduction, and evaporation, balances the gain by
friction, and at this point the temperature cf the river will remain
stationary. -

8th. ‘On Graphite Batteries,” by Mr. C. V. WaLkEr —After referring
to the unfitness of copper, and the too great cost of the superior metals
for the purpose of batterics, Mr. Walker said he had early sought a
substitute for both purpeses, and had found one which seemed to pro-
mise all that was required in the deposite cf carbon from gas, or
graphite.

Tte Planct of August 22nd, 1853.

To the Editor of the London Times :

Sir,—Having been deputed by Mr. Bishop to find a name for the
Planet which I discovered on the 22nd of August, I propose to call it
“ Fortuna,”” The following elements of the planet’s orbit have been
caleulated by Mr. Vogel, assistant at this observatory. In addition to
our own observations, other taken at the Royal Observatory, Green-
wich, and at Cambridge by Professor Challis, have heen used in the
computations :—

Deg. Min. Sec.
Mewun anomaly, counted from the perihelion, 1852,

September 10, at Greenwich, noon.......... 321 13 12
Longitude of the perihelion._.. ... .. . ... ... 30 923 29
Longitude of the ascendingnode............... 211 35 25
Inclination of the orbit. .. _ ... .. ... .. ........ 1 32 13

Eccentricity, 0.157564.
Mean distance from the sun, 2.44093.
Period of revolution, 1.393 days.
This orbit is remarkable for its small inclination to the earth’s path.
I remain, Sir, your most obedient servant,

J. R. HIND.
Mr. Bishop’s Observatory, Regent’s Park, Oct. 5.
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The British Post Office.—In the year 1839, under the old system,
75,907,572 letters wereldelivered, and 6,563,024 franks. In 1840, under
the new system, 168,768,344 ; in 1841, 196,500,191 ; in 1842, 208,434,451 ;
in 1843, 920,450,306 ; in 1844, 242,091,684 ; in 1845, 271.410,789 ; in
1846, 299,586,762 ; in 1847, 322,146,243 ; in 1848,328,830,184 ; in 1849,
337,399,199 ; in 1850, 347,069,071 ; in 1851, 360,647,187, The net
revenue in each of the above years, ending the 5th of January, includ-
ing the charges on the Government departments, has bcen—1839,

[1852-

under the old system, £1,659,509 ; 1840, including one month of thg
fourpenny rate, £1,633,764 ; 1841, under the new system, £500,789;
1842, £561,249; 1843, £600,641; 1844, £640,217; 1845, £719,957 ;
1846, £761,982; 1847, £825,112; 1548, £984,496; 1849, £740,429;
1850, £840,787; 1851, £803,898; 1852, £1,118,004.

Public Revenue and Ezpenditure of Great Britain—The state of the
public revenue and expenditure from the year 1822 to 1851, inclusive,
may be seen at a glance by reference to a return, printed b
order of the House of Commons. By it, it appears that in 1822 the
total revenue, after deducting drawbacks and repayments, was
£59,823,835, and the expenditure £55,079,316, leaving a surplus in-
come of £4,744,518, In 1824 the revenue cxceeded that of 1822 by
the sum of £5857, but the expenditure was nearly £1,000,000 more.
From 1824 the public income gradually declined, until in 1835 it fell
to £50,408,579, showing a deficiency, as compared with 1824. of no
less than £9,421,112. The expenditure, however, in 1835, was the
lowest during the last 30 years, the amount being only £48,787,633
while there was a surplus income of £1,620,092. The revenue and
expenditure have steadily increased since 1835, until in 1851 the reve-
nue reached £56,729,390, and the expenditure amounted to £54.002,994,
leaving a surplus of £2,726,396. In the 30 years from 1822 to 1851,
inclusive, there was a surplus in 19 years, and a deficiency in 11 years.
The years in which the expenditure exceeded the income of the coun-
try were 1827, 1828, and 1832, from 1837 to 1843 both inclusive, and
in 1847 and 1848. The surplusrevenue since 1822 exceeded £50,900,009,
while the deficiencies did not amount to more than £16,000,000.

Religious Census %’ Upper Canada—The following is a return of the
religious census of Upper Canada, as taken under the authority of law,
in the years 1842, 1848, and 1852 :—

1842. 1848. 1852.

Church of England.c.cs.eae..... 128,897 166,340 223,928
Methodists (all).....c.oveviaae.. 99,343 137,752 208,611
Presbyterians (all).. ...........115,120 148,182 204,622
Church of Rome.. «.eccervense.. 78,119 119,810 167,930
Baptists..ceeuu o0t R [ X1{] 28,053 45,457
Lutherans ...c..cvvseenininases oa. 7.186 12,085
Congregationalists ............. 5,095 5,993 7,931
Quakers....,.. civviiniiinenseee 6,230 5,951 7,497
UniversalistSesessvoeeennencrmes oo, 2,196 2,688
Unitarians....oveereverscssevens  one 678 833
Not classed...ovvvieviennnnan... 23,582 78,461 70,471

Totals...............486,055 723,332 952,005

The following are the returns, according to the places of nativity :—
Natives of Upper Canada.....cc.cveemrauanaon... 523,357

Nativesof Ireland. . ... .v.o e e ioaaiiaanen 177,055
Nativesof England. ... ... . . ... .. ...l 82,482
Natives of Scotland. ... ... ... o icmmmmmaa e 75,700
Natives of the Untied States...................... 43,360

French Canadians_.. ... ...... e eeeaaaa 26,500

Natives of Germany...... e s 9,721
All other cOUDtries. .nn e vnueeeeaneecmcaencnaann 13,760
Total. ee e e e e ceececcaccecaaccaaann 952,005
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