
Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

El Coloured covers/
Couverture de couleur

nl Covers damaged/
Couverture endommagée

L'institut a microfilmé le meilleur exemplaire qu'il
lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-être uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de couverture manque

[Z1Coloured maps/
Cartes géographiques en couleur

Coloured ink (ie. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

Bound with other material/
Relié avec d'autres documents

Tight binding may cause shadows or distortion
along interior margin/
La reliure serrée peut causer de l'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/
Il se peut que certaines pages blanches ajoutées
lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible, ces pages n'ont
pas été filmées.

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

Pages discoloured. stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached/
, Pages détachées

Showthrough/
Transparence

r Quality of print varies/
Qualité inégale de l'impression

Continuous pagination/
Pagination continue

ri includes index(es)/
Comprend un (des) index

Title on header taken from:/
Le titre de l'en-tête provient:

Title page of issue/
Page de titre de la livraison

L Caption of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de la livraison

Additional comments:/
Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmé au tau> de réduction indiqué ci-dessous.

lOX 14X 18X 22X 26 X 30 X

12X 16X 20X 24X 28X 32X



NoumIS'S RAILWAY J1OINT CHAMR

TORONTO, MARCH, 1854.

Norria'a RaSIwa> Joint Citair.o

The following Èaper on Mr. :Norris's new joint chair was read
at the lat!meeting of the Institution of Mechanicul Etigincers at
Birminghiamn

* I bringing before the Institution a plan for a new kind of
jointebair for railways, it wilil he uanccessary te expatiate on
the advantagcs of afirm joint, as regards economy of maintenance
of the road and rolling stock, and safety.

The object of this paper is to describe a method s'hichi bas
been iii use on a crowded p art of the London and North.
Western Ualway for above eigiLteen nionths, during 'wlich tinie
Ît lias stood wcll, and is nowv bcing extensively used on the saine
Uine.Z

The plan is to =nt a chair or roupliug on the rails nt die

joiet ais thîev lie in the lino, by mens of chilis and a portable
CUpoha. Th;e bot mctal flowing frcely into the chili is alloived
to corne in closé contact wîth the rails aîîd in cooiing contracta
i* as to grip the ends of the rails firnly tog<,ether. The great
object to be attaîned is the converting of the rail into a con-
tintions girder, which shall fot deflect at the joint more th:an nt
iny other part; eyery successve ycar's experienco having
forcedl the attention of encineers and others ta, this point to
ittain which xnany plans Lave binon tried with more or les&
succeSE.

Whatever mode of joint is adopted, or -whatever xnethod of
jointinig the ends of rails, it is necessary that a certain allowvance
sbould be made for the longitudinal motion caused by the
expansion and contraction of &h rail. Titis object is attained,
wvherever necessary, by putting the chilisý, previously heated, on
the ends of the rails for a tshort tuine, îîntil they beconie hot,
when tliey are taken off, and a thin wash of oain anci blacl<ing
ia lad upon the rail end, %vliceh instantly dries on, and wlien the
xnelted, iron is poured against it, absolute contact vith the rail is
prevented. Although provision is thus made for tho expansive
and contractile force of the rmil, the eavity in tho chair
being parallel ta the mail, clips it sufficiently tight ta prevent, any
vertica or lateral motion of the rails; the amount of surface of
contact bctween the r.%il and chair is about 100 square iuches,
being 50 square incites te each rail end.

Thîis great surface prevents any perceptible wear talking plac.'
cntail.ends froin the longitudinal motion of expansion; aud as
no motion n take place vertically or latcrahly, no shock cas
take place by the action of the wdîocls, se that the joint will re-
main &ood for years, which lias been confirmed by practice, so
fAr as at bas gone.

The operation of casting is very simple, and is performed with-
out bindering the paciug of trains during thec execution of the
îrorlc.

The apparatus consista of chills and a portable cupola, and
tle process as as follows, when operating on a lino nlready laid:
-Eacla joint-slceper or block is first lotvered by tîto plate-lyon
about tln-ce incier, sonas toigive roont for die application of the

* Prom the. l'ndn 4echnW %1.%oxle, Octiobmr 1P.

chilfis, or is rernoved altogother for, the lime, niud tie old chair
bein! taking off the joint, the chilis are f]plied, consisting Of a
bcd plate with îwo lip, ono on ecci side, liolk..ng dowvn thre

side-chilis, whichi slde la tho grooves; tîteso arc put. to the rail
and held together by screw-chpis, fortining a niould for casting
the chair. This operation la quickly performed, and the chilI 1a

thon packcd under tecmporarily %;ithi loose metal plates: the
momtent thtis is donc P tr:ain inay pass over it witlaout hindrance.

Two steel pins are thon put in tlieir places isà the chilIs, so as te
forai tIre core8 for the hioles of tho hioldiing.down spikes. The
chili moul(1 being tIres faistencd in its place is rcady for
the melted metal, îvlîichi is ruan into, it nt the lip, until it is level
with the top of thte sidos, %Ohere a largo open alîsce is !eft for the
escape of air, iviuicli prcents ail possu bility of biowing.

The chills are mado to fit the rails by projections at encli end,
'which, grip the rail firmnly, and a little loai is applied on thre
outsido, te preveut tire hot motal naking its ivay out, uf thie
chill-mould.

.&ftcr a lapse of about five minutes tlio mouhd is talken off,
whieli is donc in an instflut, leaving thc chair perfect, and closclv
cmbracing d'e con tiguoits ends of the rail. Tlio form, oý? thfs
chair is such as teâ nake iL a str'yg ad ri-id clip, closely fitting
tîxe two cada of tic rail alon.g its Mhole Ingth. Chairs may by
this metluod Le cast of any form. WVhen the chair is cold
enougli, tho sleepor or block is ro1,laced, and the chair spiked te

The operation is bbe saine in relay-ing now roads, only that
the expense o! lowcring or reinoving the block or sleeper is
saved.

The inetai used nit to the present tinte lias consisted of old
chairs, mixed withà a littîe ncwiron. This is moelted in a portable
cupola, formed of a cylinder of sheet-iron 1-16thi of an inch
thick, 12 feet 3 incites i a dianter, and 4 foot 6 inches bigi, linod
vith fire bricks and dlay in the usual xnanner, 4 incItes thick.

Tire cupola wciglis about 6 ewt, and is eaily lifbed by t.he
workmen on to a plate-laycr's lorry, and taken to the place re-
qaiired, whien it is lifted o11 and plaiccd on a few sîcepers laid on
the alope of a cutting or eînbankmnent. M'hen once so placed it
wçili serve for a lialf a mile of rond withiou' nioving agrain, as tho
metal is so hot as ta enable ils being ta',in a tmouIdees Indie,
on a Iorry, to the chilis at a quarter of & mile on eacit side tlie
cupola.

The cupola bas a boIct or air chanb..r, into which passes the
air from tlac fan, and iL lias four tuy' res of Vire incites orifice te
admit the air te tie lare The fin onsists of a chamber 1 foot
10 inclues inscide in diamneter am_ 9 inclies wide, and weighis
about 3 ewt.; it is detaelied front the cupola by drawing ont
thue iiozzlo from th Uico"ranco to tlue air belt, and can then lie
liffie separatoly int ils place. The fait is cither turncd by
band-winclies, or, whca tlue operations are extensive, by a smali
sbcam-engine, %veigluing about 10 cwt., and n bc Iifrcd b>'
ciglt mon, and placcd on and off a lorry, and on the siope in
the saine manner as bte cupola.

The yield of metal frein se, small a cupola is very grent: ne
mucli as 3;- tons has heen rua down in sc'ven hours, by tire men
turning the handles of the fan, and nearly 44 tons 1.4 tlie uise of
ticeenine iiitduesame finie. A smialler cupýoli, wcihing about
2 cwt., is uscd for repaies of the lin.

A goed faQ-'ening is made for iniddle chiairs. by talzing out flic
wg-ndeti key> front t in comnien middle ch)ii; xnrh casting an iron
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one in its place. This is done by licnping dry sand arotind the
chair, as it stands ini its place, and tliei rtinningr inetai into the
cavity 80 formed], Icrwing a Iii> projecting over te chair. Ouly
a fowv of these hevol; boen put dovit; but tliey have stuud
the tonL of twit ycasorking over without failure, and are stili
tight. In casting, the hot iit:l ruîiiîig imta the chair cxpaiids
it, .nd its coîitracting upoir the cast key ini cooliîîg iakes it
tighit. 0

It may be remark-ed, that tihe new chair oecupiesexclth
eame position on tho lejcs and lias the saine xigas10
commour joint-chair; so tiat ini case ot' d:tîi:tîge ta thre lUne fi-oa
accident or slips, it caîr bu repaired quickhy ili the ordiiîary mani-
ner, by usingr the old chairs and %voud keys until the saine
cupohi car i bu brouglit to boni-.

Mr-. Norris exlîibited speciniens of thre chairs and the cast iran
mould, complote; niso a .'peciinien of~ one of the new joint.chnirs
froas the Northr Union Railway, wvhich liad been laid down for
eighteerr moîîtls in a li e of great traflic, iviiere 500,000 wlieels
brd, pifssed over it durimît he time; thîe two rail ends werie cnt
off, and rernaincd fixed farst in the chair, and thre surface af thie
jaintwrrs hul and sînootlî, rrlthough tic rail enids Iid been
znuch indented at the tinie the chaiiri Qirst as o, fronli the rails
having becîr reccntly turned.

The Chai-mari iîqîuircd îîhat lengtirtifflino had been tricd
with the ncw chairs anîd liowy long tlîey had hoon at work?

Mr. Norris re1rlied, îliat fîve miles hand becri reccîithv laid with
thes chairs non- Rugby, and about a mile was previously laid
near Crewe, and elsewhcere, vhrich lîad înostly been at ivork one
and a hiall years.

Mr. %Voodhaîtise said, the recent trial af the chairs near Rugby
had beon muade under Iris superintendeîce, and lie liad founid
thc resuît highly satisiactoryv. It had becîr intended ta rclay
that portion of dieo line drîrini thie presciîîsunrîner; but the îrew
joint-chairs lîad provcd of suài boneit, thrt theiy %vould prabably
gis-e several yenr.i, additionatl ife ta th:ît ro.îd. Hec consequenthy
recarnmended the adoption af the plan an a consi(Ierable longUi
at other parts of the linc, whicl i as now in progrres.s

The Chuiman ask-ed vhiat dihYcercnce iras fuît in the train
rnuinn aver the joints on thre portion thut liad bceen altered at
Rugby

Mr. Woadlîouso said, the joints could flot ho feit at al] iitir
the ner chairs; <lîcre %vas lio coîfparison af thîe case in traveI.
ingr aver the oid plan af joints.

Tie Chairman asked wlî:rî ias the usuai time rcquired for
the process of casting the chairs ?

Mr. Woodlîanse rcplicd, trat the average af the vrai-k donc at
'Rugby iras about ana chair cast evcry four minutes, including
the wholc process of prepaîntion.

Mr. Slate remrarr-ed. il %ras certainly a very ingrenious procet
of casting the chair-, and musat niake n thîorouglîly fi-ma joint;
be inquired whist =9a tlie expense of casting?

11r.Nor-is said that the labor of casting cost about Od.per car,
and the cost iras abont is. per chai-, inclîîding ahl expenses ex-

;ep the meta, ihich wighd about 50 Ib& The expense of
casting ias nni diminislied as thîe men got marc exporienced

innmanaging it. At fi-at thcy could anly cast 40 chairs par day,
blit thec raprdîîy af casting increnged witlî pietuco tc: 80 per day;
and naw 120 per day vverc cast by caomoun plate-layai-s, vhro
La-d never before hrad anî-tling ta do with mclted iran.

MNr. SIate sfid lie h-ad seeni thie fi-st of thr.-i chairs ancý and a,

liall years since, and halld thon an unfavoyablo opinrion of their
stanîding in wvork fri-an the gi-ont contraction of the melted nichaI
in cooling on thie rigîd rail: but it nppeared thînt thîe wrought
i-on rail %wýas expanded bh tien hîaof thie mclted uutal sufficient-
]y to inake the chair sale by its contraction again in cooling. Ife
tlîouglit tire iicw chair nmade a %-cr) perfect coupiing of thre rail
ends, arnd %vas a great inuproveriruit on fisiiings anîd otlior plans,
ilîich Ilc could only regard as waheshifts; and thougli tlîey liad a
vriy gaod afloct compared %%iti thec previaus plan of liaving
nothiîg ta couple thie rails together at thejoi, they r- stili fuir
rcunoved fi-oi perfection. The nev chair nîight be said ta be
quite perfect, if it could ba mada quite fast ail tie rail irithout
alloivwig it ta slide.

Mi-. Norris observcd, titat, only erery tir-d or foui-tI joint is
mande a slip joint for expansion; ho iras avare irbat a gi-at
advantaga it %vould ho ta have nio dlip-joints, and by tia nîans
rnaintaitied that ta bc impracticable; tihe expansion of tlia rails
succassiveiy by the tient of casting the chairs on, would perhaps
clongate thern sufficiantly ta make provision for the expansion
froin thie highesî temuperature they would be aftcrwards exposed
to, and the tension would tlren rcsist tihe contraction froas cold.

Mr. May renrarked, tliat Mi-. Brurel bird now raany miles'
longtl of Barlow's rail on the Souflu Wales Railnvay, ail rivetted
fast togethier, ivithout any provision for expansion and na
difficulty %vas cxpei-ienccd iii cansequence. Tlhoe ivas seine
miscoîrccptioîî on tlîis point, respecting the action of ex-
panision; it iras liînited in amouuît af force, and if opposed by
a grenter force, na arnount of expansion or contraction couid
take place. WVrouglit, i-on raised in teiinnpei-atura 15' iras axpan-
ded 1-10,OOOth of its leingth, and exertcd a force of 1 ton
per square inch of section by the expansion; cansequently, na
expansion of tuae rails wauhd takao place if a rasistanco

rie opposed af 1 ton per square inch for each ] 5' ite
af tempem-aturc. Hle thouglit it probable tlint Mi-. Norris's plan
ultimately would require ta have na expansion joints ta perfect
it, and ini many cases hae did flot doubt thc plan hein-, an ex-
cellent anc.

Mr. James Nasmyth smid ho had witnesscd. the whiole pracesa
of castingr the chairs, and fatting on tihe iran moulds, and con-
siderod it a very successful plan, and af tire utmost value and
importance ta tIre durabiiity af tIhe lino as ircil ais ta tire safety ai
the public. The trains ram frull speed arer thre red flot chairs
direth ao.er they irere cash. Hle thoughr. the slighît tortuosities

ofa li rods, or-en in the striglit part., ivoul(I bc probably forrad
suflicient, ta illov for tiha affect of expansion, without nnaking
anry provision of slip joinîts.

.&i-. M.my suggaested, that an experiment could rendily be tried
ta ascertain tIhe actuant annount af expansion of tihe rails, by
hîaving a nuînber of <uin graduated wcdges, ta be di-opped into
thea joints ait the hottest part of the day and at night, to measre
thre amount of expansion over a considerable langth af rail. It
irould probably ba found lo be vcry insignificant, ans the ordinary
chairs affer a considerable rosistance.ta a1 longitudinal motion of
tihe rail, by the lrold of thie ke)ys on thîe rail, thc chairs on
the kevs, and the ground on tha sîcepers; thirogn af course the
rasistance in i3arlow's rail ias a different case, where the rail,
chrair, and siceper wr-ill anc.

Mr-. Woodhousa ramarked, trat in laving tihe rails tire men
place sant wooden or iran pncking pioces, i-i OUi of an inclh
thick, boîrreen thue rail ends rit the joints, ta, rnale tire ordinary
alloivance for expansion; and tiiev alwaiys lind that if thffl
picceg ai-a puit in early in the day, they hacome sr) tight in tie

[1854.
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mxiddle of the day tuat they cannot be got out, but are qutte
loose in the cool of the evcning.

The Chainînan observed, tîxere w-as no doiîht the expansive
action of tic lient wuld lwayb produce its full effiet, cither by
coînipressing the iroti of the rails-, tir prodluciîig sue motiun or
distortion in tlîcir position.

Mdr. Norris said, tixat cases hand occusTi-re of the road becoimiug
hog-backed, rising %%itli-flic sepers ont of tlie ballast, froint tlic
-want of sufiiicut. allowancc foi- expansion; ilso iii ctirv'c, the
rails and sicepers hiad been pushed bodily outîvards in tic bal-
last hy the etrect of expansionm. Tfli extremne chiange of lviiugth
in this country, front 800 or 901 vaîjations of tcmperaturc,
auuounited to a yard lier mile, anîd Luis vard lengtu intist be dis-

1îoscdl of soiuiewliere iii cacti mile, citlier by slidling or tension, or
elle by bendiig upswards or latcrally, if there tvas uiot less re-
aistance to compression of the iron).

Mr. C. Cowper rcmnarked, that, Uic extrcine change of tout-
perature of 900 would cause a total straiu on the irurg of G tons
per square incli, at 1 ton for 15', wiîich :îmotintcd to the very
severe total force of 40 or 50 tons on the îvhole sectiomial area
of the rail of 7 or 8 square juches, to overcome any supposed
resistance.

Mr. May thought flie change of temperature in tic rails
would be consielcraibly lms thaiî tliat of txc air, becanise tlîcy
were partly buried in tlîe grouuîîd, auud miust therefore followv the
temrperature cf the surface of the cadts, %çlih ftctuatcd niuch
less than that of tlîe air.

Mr. Duclos remarked. tiat thme expansion or contraction of tîxe
rails wvould only take place from the mean teniperature to the
maximumn or minimum: and as the niela teuxperature cf the
air in titis country w-as about 50%1 and the max\imumn 90o,
making a change in the air of 40'1 the antual change in tlîe ra.ils
fi-cm thc mean temperature %vas probabhy less tlîaîî 30o, c.Iusîîugr
a strain cf flot moe titan 2 tons per incli expansion or contraJ-
traction.

Tho Cliairman observed, iL w-as an important subject for
consideration, wlîctber tAxe allowance for expansion could bc
entirely dispcnsed with; and the new chair appcarcd an> ima-
portant stop in thiat direction, and niight lcad to doing away
witlî longitudinal bcarisigs.

Mr. Norris s.id that ]lis attention lxad been firsL directcdl to the
subject of tîxis clr-ir about two ycars silice, by tic circunîstance
cf a very extcnsiu e alteration liaving becix in contemîplation from
the ordiuary rail and cross sîcepers k> a bridge rail on lon-
gitudinal tinibers, the alteration, beingt proposedl cutirely on the
ground cf obtaining a supenior coîîpling of the joinits with tho
long-ituditxal bearing titan the ordiiiary rail ud chair. But
lie objectedl Io the bridge rail and longitudinal tinibers as
more expensive; auid the* idea thon occurrcd to hua of mun-

l'ing the melted unetalinjte the chairs to fil!. theri up solid,
and make a ri'gid coupling of tAie joint; aînd titis led Miin k>
casting the joi'nt-chairs sohid uipon thc rails in thecir places, as
the complcte îvay of carying out the object.

PreUiilnary Acconut and Rtesulta of' the Expediflon of Dr.
Richard Lepaitus te ]Pgypt Ethiopia, and ,-te

Peaineuxa of Sinai.*1

The fertlie and extensive provinîce cf Dorggola, ou the northe-n

frontier, whuichi ive traverscd on the 4th cf Juste, after cuir departuro3

9Extme, frogrn "Lsetters trom Effpt, E.thlop!,, and ibe mnsula of Sin>i," hi

firotu Barkal, gtttbrdted us but few rcîîîarkable anCieîit retIlIons; we
lagiy, howeVer, mnîîtion ailoig thlese flic Island of AIrgo, içith its
iioniumients., frontî iie.3i 3r la,îc*Uîonie Dyîtiy. Tlîcy becaie
stili monre nuiveroî,s lit Éh, iorthern bor leis of Duîîgola, front
iV10. ,i1' i î<alvc >î l on : riet t'utr tn s:19 f.na
lialfit. Nc:îr lonibos me foisîîl traces of sib * g w ai dominion
unider the Pîîîof o ti 1 711 a nd I sf h I ) NiIlgqi h', rock.iablets
ivith the siîilds (if thio two flrst '1'hîîtlitiitsis 11( nio the third

Anieoplî'-. F:îtlier on, :it Su.,-ebi, timere ivere file reinins of
templusi of ige Jis-t -Sed.us of' the 1i mtly:sy 'J'lie great
Tempî1 le of Soleb, built, Iy Au îîojdi)ii, :3rd :nid 4tlî, detaiiied us
five d:mvs. 'file ruins of file TJemple of Secig, andîm those upon
the islanîd of S:îi, lc-loitLyed fi) the 18tt anîd lott Dytnasties.
Opposite this islamd .stoîod the rînarkable '1 enifle of Asmara,
îwhich wvas bit by the Kîîîgs of Mlero anid Naga, and is stili au
important prouf o fithe exteat of thicir doiniion."

Senineh ivas the ncxt point, ive rcachced. lThe Nie is bere
conîpresscd within as brc:îdîl of oiy about i1150 feet, betwcen
lîigh otk shore-4. Oit both sides thore lire ruins of olti Temples
of the lstis Dynlasty. But these wcre nut the earliest buildings
whN-ichl wcre crcctC(l lîcre. WVc founid a considerable iunber of
inscriptions front the 12tx and 13th Maîîcthonic Dynîasties, espe-
cially oit thic large foundfations of tic 'eînple otf Kiiinîîîuhl, situated
Iower down, opposite Seiiiiiiel oit the e.astern bailli, as8 well as ont
the scattered rocks oit bu>îh baillis iu the îîvighibourbood of that
Temlple. Many of thein îîere iîîtcîded to iîîdicate tlic lighest
risinig& of the Nile durits- am series of cer' specially iii the reigna
of tlic Kimgs Aniencîihe :ird auid Secbeklîotep) ist, aîîd by coin-
puuring titem, ive obtained tlic remnarkablc resuit, tdînt about 4000
ycars ago the Nule uscd to rise ait Oint point en au1 average twcnty-
two feet higlier than it docs at proscrit. This, therefore, which
we saw before uis %vas; tie uhost anicien Nilonicter, and tlîc carliest
stateunents of the IteighIts, :uîd their gruattest numtber, were rccrded
dluriiî-g tie reigu of the sainie KinZ, the iMoeris of tlîc Greekas,
with wihoin ive bail already becoîne acitediix( ii the Faitunt, as
the grreat hydraulie arcluiteet. Thec stronc, fortifications on both
bastes of tuait tiarruiv part of' te river cominilîc us at once that,
duriug the early tinues of tg 12th Dynasty, this rcmarkabie point
servced as the bounidar 'y of tue Egyptiani dominion, against the
E.thiopiaîî nations îvho d% cit more to the south.

At 'Wadli H:dfri, oin the 3oth of .Tiy, ive again left the cataract
country, rem:îimed fronsi the 2nd to tic 1 Ithl ÀAg. iii Abu Simnbel,
exaîninied ittîtil the end( of the mout the rins of Ibriîn, Ailib,
Derr, Aî:dSebu-, D:îkkeh, Kîmbaîx ier-Hssu Sabagura,
Dendur, Kalabsebehl, Dehot,i;nd spent the %%-]oie of the following
inoath iii extiiingii( the monuments of flic islaîîd of Pliilae, anq
the islauds of Bigal, Konosso, Sehel,and Elcphlantine, surrounding
i L, anid of tlic stonie quarries hctween Pli il:e and Assîîan. October
was spexut visiting (Jinbos, the two Silsilis, Edfua, thc dcsert T.ein-
pIe of Rledesielh, El-Kab, Esneh, Toti, aîîd Erunent.

Oi tlic 2nd of «November ive again arrivcdl ou Theban ground,
sud first visitcd the rock*tombs of Qur-nait, ont the west side, where
wve remained ucarly four inontlis, tili the 20tlî of February, 1845,
wlien %ve cncanxpied for three minoî îontlis at Karnak. The
nuniber of monuments of ail h-inds botlu above and beiow grouuid
ait Iliebe.q, is so great, tiat tlîey nay be truly called inexhaustible
even for a combiiicd powcr like ours, aiid for the limited portion
of tuge wluieh w iv ere able to devote te their invetigntion. But
the ige of the imonulmentsat Thebes, is almnost exclîîsiely limited
to the New Monircliy; and the îuost assoient ive dto~red, sucb
as one nxiglit gcncrallv expeeet to fils(, are net, eaflier than the 1i tb
Manethonie Dynasty, thc last but oiic of the old Mouuarchy; for
this simplc renFon, bec-%%use it w-as- iii tiis Dvuia>t.% that Thebes
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becaîne a royal residence, and hence flic focusq ot Egyptian spleii-
dour. Tite great break iii tho sueccession at the end of tfli 2th
1)ynasty, efusced by thu invasion oftfli llyhksos, and theirdomninion,
which laustd inany centuries, tirst, dro% , c u gptiNvlerv~ back
into Etlîio1iia, aînd at lcîî"tl cîîtirdy tlestro>tcd it, tilt the pov.er-
fui Pharaolis of the 1 difi, 1 8tî, andî<lo I î Dyniasties agaili ad-
vanced froîîî flic soîîth, droi o back tlic Seiiiitie iatru.lei-,ý and
raîscd. the p>ower of tlîo Egytiait empire to its -,ffinât. Tite
grenter proportion of Titelpiii înontinieîîte date also froin this
peried. As we iay suppose tlîcy lime been ftic principal ebject
of investigation to ail travellers, therofore our work lcre had been
for the Mnost part anticipatcd.

.Noavrthlelcss it wvas »iCessaJry to re*exaniaei tile whole niilll(l
most carefully, partly to, complote the deliciences leca by our pro-
decessors, partly to inake a propcr selection of tiiose mnonumnts
wliich %verc of înost iîmportance for our J)articlilar purpose, and
whichà %ve wvcrc alîxious to inseit onowg our collections, cîthor iii
flie shape of a draving or n ipc upon paper, or oven in
thic original itselt'. Wo <lirceted our principal attention during
the whole journey, and especi.illy boere, to takiiigftic xaost exact
architectonice plans of alitlic buildings and other localities wliich
appeared te us te be of ny coîîseqnence; and for tliis purposo wve
did nlot hiesitato te inake extensive excavations. 13y tis means
we sunceeded, aImollLst other thingi discovering and rocording
for the tirst tinie, a perfect plain o ftlic mest lîeaitî>ful of :îil tb eý
Temple Ibnildlincr,, naine»y, tile Aniinon 'Temple, built by Ràm.su-ý
2nd, which is described bv Diodorus under tlic naine of the
sepu'ichre of O.Syl lai)dyas. 'Ne made soe oral excavations aiso in
flic valleys of tlic royal touibs, and opened, for insbtance, the rock-
tonib of flic anie RLinscs 2n1d, one of tlîe hu-gest of those w hidi
have hitherto been acce:;sible. Unfortunatcly, flic interior chain-
bers wvore se, imucl destroyed by flhc du-t and rubbislifthat liad
fallen in), that we could make ont littie more frein the represonta-
tien upon the i'ralls tlian the proprictor of tile torah.

Accompanied by tile nrtist 'i:x WVeidenbach, 1 made an inter-
medJiate journey froin Karnal, te tlic Poninsula of Sinai. We
wvent thither by the oh! road frein Koptos, to Aeintiii (Philotera),
now loading front Qeneh to Koser, wlîich conducied us first te
the reinark-atsle stone quar-ies of Hamnmat, already %workced out
during tlic old Monarclîy. Tite numnerouts rock-inscriptions, whicli
date as far back as tlic 6th Dynasty, occu1,ied nis 1'cre for five
'whole days. Frein this place we passAd tîtrougli tlie Arabian
chain of ueuninis te the nortlî, as far as Gebel Yeit, wvhere wve
embarkoed for 'for, situated opposite. Wo nsceiided (tlirouigli Wadi
Hebrani to tlie couvent, and frein thence threuvlî Wadi e Scheelh,
Wadi Firan, W. Mokattcb, W%. Miagharn, by garbut. ci Cliadein,
down a,"ain to, Abit Zeliih, iiliere wve got inito oui- vessol, to
return te Koser and Thebes.

As early as the 4th Manctlionie Dynsty, between three and
four tlîousand years before Christ, this Decrt Peninsula weas
subject to Egypt, and was principally colenised by tie Egyptians
on aiccounit of flic copper mines, %which are there niet with on the
liinits of the primitive nieuntain range, and flic surrounding
sandstone mouintains. Upon se% oral rock-tablets of Wadi Maghara,

thekiir2 o thseoldest Dynasties %vere roprtescnitedfighitingwith

were at least ais carly aLs tlie 1201 Dynasty. NVe did net, also,
lose siglit of the great, interest whichi is amuaLhcd tu tliese localities
of the Peninsula iii connection %vith the Old Testament. More
cspecially, I beliove, that 1 bave succccded fur flhe first time (neot
iccepting Burckhardt) iii determnining the correct position of
Siniti, siîice contrary te, the tradition "of tlic convent, lîitlîerto
accepted, I did neot recegnise in it one of the soutbern meunitains,
laut ini &ral, Iwhich i- sitilatedl (1.ay<~v' jniirney- more te the

north, at. whose base lies the only fertile osis of tlie whele Penin-
8iula.L Thiis opinion whichli ba been already publislhed in a pre.
liîiiary account of the journey, addtressed te the King of Pruasia,
bas filt %vith frequelut oppoSitions, but tlas aise latterly received
ilucli approbation, I ticlieve, in a special treatise upen the question,

by W. Hlogg, printed i) tile last lialf of tlie " Transactions for the
hloîi. Socîitx of Literaiture." (1848) 1 have flet Ilitj'crto been
DbUe to disco' or any niaterial cunter-arguments in tlic discissionsî
whlich have bceeî limld tipon flic subject, but, on tlie othor hand,
mitch stronger evi(lonee tlît, centrary te tlîe Inter Byzantine tra-
dition, tile miore anciont Christian, and probably tlie Egynptian
tradition itself, consi<lere'd Soi-bal, at' wliose foot the oldest couvent
was situated, te o tculi truc Sinai.

On the l4th of April %we rcttnrned te Thebes, and fiually lcft it
on thue l6tIr of M~ay. On our wvay back te Lower Egypt, wo re-
exainined mioro iniirutoly tlic monuments of Sclienhur, Dendera,
Hou, Abydos, Ec'iiniia, El Bosra, Tel cI Amarna, and El Hibe,
and on the 27t1r of Jâne, our party, wvhich had. been iincreased at
thic last statge hy the addition of Dr. Betimaxu, again oatered
Cairo.

I was detiîiied there inysoîf soîne xnonths longer than the otber
inhners of til(, expedition, iii eider te direct tlic transportation

etf several septaîchral chambers in the neiglîbourhood of the great
Pyrainids, and te superintend the embarkation of the valuable
hlock& of stelie, together wîtli the ethor monuments-, whicl we
brotight %vith us frein Upper Egypt and Etliiopia, and ivhich the
Vicer>y Mohîammeid Ali senît as a presemit te bis Majesty tliu King
of I>ruszia. ln this troublesoine as wvoll ns important affair, for
flic practica] perforia'c of ivhmicli four expcrienced werknen hiad,
beei expressly sent front Berlin to Egypt I lad, oîly the kind
n ieistairce of Dr. Betlîinn, wvho accornpanied me on au indepen-
<lent fo~oting during the reinainder of the jlourny Lack.

After a final visit. to Alexandria, we embarked on the 25th of
Septeiber mit Cire for Dînuietta, but on the way visited the ruine
of Samanîid, Bhàît, and tile Ranises Temple of Sani, (Tanis) and
left Egypt on thc lat of October, in a vessel whici teok us to,
Jati. After we had traverscd tme wlîole length of Palestine, and
frei Jerusaleni Iîad visited tlîe l)ead Sea, and from Beyrout, Da-
inLv-u, and l3aalbec, at tlîe menti cf the Nah- el Kelb, the ancient
Lkkos, wve caine upoi tlic last Egyptian mnonuiments iii the nortli,
naînely, those celebrated meinorial-tablots, which tie great Ramses
2îî<l engt-aved beside tlîe e liti- road, as a recollection, of bis
%varlike and victoriens Asiatie conipaigras in tic fourteenti century
bofore Christ. A fler a period cf more than 3000 years, xîeither the
foraiî, lier even tic N&ainie-Shicil of the powerful Phar4oh, at
%whoso court Moses wvas educated, had. been destreyed. by tme
dcýstrttctiîe sct-ali-. On one tablet, indeod, I was able te distinguisli
thicdate cf the foui-ti, on auether that of the second year of hi&
reigu.

Accerding te ctestimoay of Ilerodottis, simula- nxnunxnts
of Sesostris are aIse found in foniin, and soîne time ago, one wlîich
lie descrihes as being tiere, %vas re-discovered. But an excursion
frontî Sîinvrna te thant spot soon convincedl us tîîat the rock-picture
cf Karael wvas pi-educed by an Asiatic amd îlot by an Egyptian
chisel.

Lastly, we sawv in the Hippodrome, at Constantinople, thse
oheli.îk cf tlîe tlîi-d Tutmmosis, hit, like others, souglit, in vain for
flic second, wliich carlici- travellors would have us believe tlîat
tlîcy lîad seen. On tlie 24ti December, I left Constantinople,
anîd landcd on tlîe 5th Jamnry, 1846, in Trieste.

'Tie wvhele joni-ney, cf wliich, tiais is a very hasty sketch, was
co or tie mot forttunate experlitionis wluich ha% ever ben îind(,r-
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taken for a siinilar purpee Noue who participatedila t sufière
frein tlie climate or the accidentai casufflties ef a journey. WVe
travelled under the powerful and in c'very way eflicieint protection
ef the Viceroy. WVo hiad an explicit and %vritten lîlsil te
mako excaivationis, ivherever iwu should cowâ~der it desirdble, anîd
ive eînployed it, te acquire a numiber et interestitig( mnîumnts
tor the Royal 'Museumnat B3erlin, %% hi(h wvuuld cîtîer have rcinailicd
in Eg*ypt as rubbish under tic sind hlis, or ecposed, lîke se mnany
others, te be destroyed fur ail kind, ot nmterial purposes.

(1'o lbe continued.)

The. Alutriau Impertal Priting Omie.*

The Inîperial Priiîting Office et AuRtria lias exhibitcd the wheole
collection eftbde néewN applications et tîme typogra pliel art, such
as the galvanoplastie processgIvîrpî, galvanoglyplîy, anmd
chemitypy, mwhich, bringiîîg their co-operation te the aid ef type-
graphy, enable it te reproduce, in sortie deg-rce, nature itselt. It
inay, thereto. hob said tlîat tlies new brancites are te typograpîîy
wthat phetography ia te tie art et drawing.

TnE GALV.&,iepLASTIO PReCrESS.-NVe havec, for instance, seen
antediluvian fislies reproduccd uilie paper, at tîmis exhîibition, ivitlî
the exactness et nature itself. By inenus et successive layera ef
guitta percha applied te tic stone inelosing thie petrified fisli, a
xnould is obtnined, wvhiclî, beisig aftcrwvards subiiiittcd te thte action
et a paivanic battery, is qutickly cei ered with coatitigb et copper,
formng a plate upon %ihich att the marks et the fish are rejîro.
duced in relief, and Nçhichi, whien printed at the typographie press,
gwces a -asult upon tie paper identicaîl %vith the objeet itself. M.
ilulot, a nîechmani-t and clmeinist attaclied te the uinit et Paris, lias
exhibited soine shîcets, cadi ot tlin centaiîîing tlîrce lundred lîcada
inteuded fer postage stanlps, whiclî are inipressed at one streke
frein a plate et brass et a single piece, centaiiîing tliese tlirce hun-
dred figures iii relief. B), a peculiar process, M. Hulot succeeds
in idcntically reproducitig, withont tîme lcast contraction, the origi-
nal eugraving, which is on steel, but which mîeglit be engravedi on
nny ether netal, or ev'en ou wvood. It is by this saine process
that M. Hulot lias reproduccd, for the Baulk et France, the notes
engrnved in relief lu suchi perfection by Frenchi artists.

GALv.&X.oRApit.-Thie Austrian Printing Office bas sliown
us seule remnaicable resqults et this precess An artist covers a
plate et silvered cepper 'vith different ceats et a paint eeniposed
ef any oside, sucli as that of iron, burut terra sicaîma, or black
lead, ground wit.h linseed oit. Tîme Substance et thes-e coats ia et
îieccsqity tlîick or dii, according te thc intensity given te Lhe ligits
and sbades. The plate is tien subrnitted te tice action of tie
galvanie battcry, frein whiici another plate is obtaiucd, reprodue-

i<lie ce'y iviti aIl the uneveness et the orig~inal paint-
in*. This is an actual cepper-plate, rescrnbling an aquauint, and
ebtained withont the assistanîce et the engraver.

GÂ&LvAxoLpîn.-Tlie experitnenits in galvanoglypby are ne
lms interesting. Upon a plate et zinc, ceated with, varnishi, a
draving is etclied; tImon, wîth a smnali composition relIer, a cent
et ink is sprend upon this varnish, and lcft te dry. Tic ink is
depesited only on these parts ivhcre the varnish lias not been
broliren through by the graver, and Icaves tic sunken portion et
the eng(,ravirîg trec. WVhen tic first layer is dry, a second is ap-
plied, thon a tîmird, and se on, until iL is considcrd that the origi-nal hollovs are deep etiough. Tme plate tlîus preparcd is pdcin the galvanie battery, and another plate ~s the result, on ich
aIl thme hollows et Uic engra ving are reproduccd in relief. Thiis

]Rfep'orte of tii. juric of the om~t Exhibition.

relief is mnore or lem raised, aecording to the number snd thick-
nes of the coats of iink suc4'essively applied. The process wus in-
vented ini Englandand patenteil by 'Mr. Paliner, of Newgate Street.

CIIEIîTYî..-For thé ptirlies of obtaining ciuts iu reh.qt from
an egrinthe process of eîeiit3 py is equally iingeniolis. A
joliîslîed ziin* plate i-4 covereý I with îuî etching gruund; the Q'ýsign
is eteliedi wilî .1 point, anîd titten iii %ith diluted aqtutfortis; the
etcliing grouind iq thl<i reinuved, and every particle of the acid
well cluîîîec off. For this pu~rpose, the hiollows ofthde engraving
are first waîsled wviîl olive oïl, thon with wvater, and aflterwards
wiped, so tîmat there nîay ziot rernain the least trace of tlîe acid.
The plate, on whieh niust be placed filings of fusible nietal, is then
lieate1 by means of a spirit-larni, or any convenient iiieans, until
the fusible inetal lias filed up) atl the engraving; and when cola,
it is scraped down to the level ot the zinc plate, ini such a inanner
tîmat noue ot it reiains except duit which lias entered into the bol-
low parts of the engraving. The plate of zinc, te wbich the fusi-
ble inetat lias becoîne unitcd, is dieu submitted te tlîe action of a
weak solution of iuriatie acid, and as of these two, ietals the oe
is negative and the other positive, the zinc alone is eaten away by
the acid, an(l the fuisible metal which had entcred into the hollows
of the engravingr is left in relief, and inay then bo printed froin by
mens ùt the typographjlie iwi&

PÂxEcoxou~uîîY.'fli-i a newv process, inventcd by M
Gillot, et Parisand consists of a xnethod et rcproducing, by mens
of the ty-pogý-r;.phie press aav lithîographîi, autograplîic, or type-
graphie lîroof, any draiiniig %witli crayon or stuinp, or any cngrav-
ing upon weod or copper. JTpon a plate ef zinc, polished by
meaus et pirnin)ice-stotic, the artist exeutes the required design
-tvitt lithographie crayon or ink, or traîîstcrs impressions from
lithography, 1 ood engraving, or copper plates. The surface la
then inked ever Nvith a relIer, se as te increase the thicknessl et the.
itik, whieh is afteriwards cotisolidated by dusting flnely-povdered
rosin ever the plate by ineaus et a pad et wadding; the rosin,
adheres only te the ink, and is rcadily removed from, the otmer
parts et thme plate. Atrivards, for the pîîrpose et obtainitig a
relief block, the plate is placcd on tic bottom of a shallow trougb,
contaiîiin.g very dilute sulphurie or lîydreclîloric acid. By mneaus
et a rocking miotion givon to tlîo box, whieh, for that purpose, is
taîtened te an ads, the acid is caused te pass slowly and continu-
ously te -i.d tro over the surface ofthde plate. After tic lapse of
haIt an hour, if it be a crayon draving, tie etchîng is complcted,
aud a relief block is obtained, in wlieh, it is only nccessary te re-
niove the large w~hites by saw-piercing. lu case, however, of the
plate cenitainittg iwr[tten inatter, or nauy vcry fine lines, it la
necessary te %% ithdraw it frein turne te tinie, and again ink the
surface %vith lithmographie ink, and dust the powdered rosin, se
that the cagcs înay be pretected as mueli as possible frein the
underininiti- action of the ar.id. Tlieso eperations munst be ire-
peatcd luti tic ncccssary depth is obtained. Transfers mnay ho
xuade frein vcry old inîpressions et iveod cngra%,ingsý, by sponging
thein u-ýveral turnes at the back %vith acidulated iwatcr, and thn
opcratil)g as is usual witli lithographie trausters.

Atnioopherleai ]Eiectric4tv,.

Br- PROFESSOR JOSEP'H LOVERNG, 0F HARVARID UNIVERSITY.

Continuedfrom page 159.

The third geucral division eftthis article proposes te, inquire bow
it is that the carth becernes charged with clectricity. I begin this
inquiry by observing that, there are thrce dynarnical processe,
vcry general and vcry effliaciows, which are goingen at ail tirnes
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witli greater or Iess violence in the air, ail ivhich probably arc
concerned ini the production of the clcctricity veo bserve in it;
narnely, 1. Evaporation ; 2. Mie friction of the wind; and 3.
Combustion. às carly as 17î49, Frianklin liad «a thcory tlnt
elcctricity %vas produeed by evaporation, nd ini a way tvhielh
laad sante resezblatic ta Biack's tliLorv of spccific lient. liViea
wvater evaporates, it requires a greater Capacat>' for electricity is
well as for heat. Th'Ie clectricity anad lîcat, esbeîtial to the
physical chnge of enate iuavolvcd in the tran:ition of niatter
from a liquid to a gaîseous state, înuist be abstr;îctd fromn sitr-
roundingy bodies wliicit are thus coolted and Ieft, electricnuly
speaking, negative. As the vapor riscs iviti its latenit charge of
heat antà posbitive electricity, it finally reaclies a rg ii of cold
where it is agin condensed, and thecleectricity anid lient hc-
carne free again, and make saine dcnionstr.tion. iuif Frank-
lin liad reasoned by strict analogy, he would have mnade the

charge of the cenads positive, whereas at tlis Ure lio was under
the imprrion thtat, thov wvere negativcly electrified. [nt 1767,
lie hdcm toi nion tlîat t1ue vapor is aftcaî positive. In
the meaan while, tliat is, in 1752, Nollet lhd made experiments
upan evaporation. li 1782, Volta publislied lais experinients
upan elcctricity as a product af evnporation; especially timat wlîich
he made by a mîixtuîre of wa:ter, sulphuric acid, and iran filiîigs,
in the preseaxce of Laplace aud Lavoisier. Saussure andl3euîaet
also esperimented on the evaporatioxi of various liquidsa nd frein
various vessels ticy reanark that the kizîd of elctricity deî'eloped
in the vapor was ofieaa aîîomnlous. Saussuare suggested, tiat
in soin(% cases a cîeaiiical decomposition. of tie liquids miglit
take place, or perhaaps even of the vessel, whaiclî disguised the

gnuilia resuli. of evaparation. Pouillet wlo lias goîe largely
into the sîihject of the arigin of atmosplierical electricity, hais
corne ta thie conclusion, that the material of the vessel which,
holds the cvaporating water lias rauch influenîce, and that pure
distilled -,vater develops no electricity by evaporation; and tîjat
thc saline or other impurities wlîiclî water gencaerlly contains are
in sainîe wvay essential for the production of electricity by evapo-
ration. If, says Dird, commuin sait be put into the water îvhich
is passing iîîto vapor, thie vapor acquires positive electricity nt
tie cost of the vessel, whicli is nega-.tive. If, on the otiier hnnd,
acid is nixed. wîtla the water, the vesseltakes the positive charge
andi the vaîpor goes up %vith a def'iciency of elecfrîcity. Peltier
fias madle inany experiînents upon thae subject, and flnds, as lie
thinks, somet.hig besicles e-. aporation ta be îieccssnry to the pro-
ductioîî of clectricèity, and saînethiîig the conditionis of whielî can
hardly be faund ini ardiamary *vaporation. lt is praper, nlso, ta
add tliis fict given by Pot illet, tlîat Lemonînier discovered
e!ectricity in the air every day for six weeks between thîe middle
of September and the end of October, 1753, aithouigli thîe season
was very dry and no cloîîds were beeli. On tie otlier lînnd t'O
provo tlînt evaporatian develaped electricily, 1-oivell and Spenicer
madle an expeîiaîient whichi showed that, wliere electricitv ivas
cnt off by insulation, tlie evaporation uas retardcd. For this
purpase, tlîey put tic sanie weight of water inta two vessels, ana
of ivhicli,%was insulated, and t.he other conaectcd wvith the ground
by conductors of electricity, and they always lourd that the latter
lost tlae most by evaporation. I will give the follawing metlîod of
Howard for showing thececctricity of evaporation: IlTo thae
cap af a gold-lenf electroscope 1 afixd a horizontal support for
a candle, which projected tuvo feet froin the cap of the instru-
ment placed near thc edge of a table; on the fluor, imiaediately
beneata, was an carthen vessel cantaining hiot wnter an inch in
deptia. Tiie candla being liglited, two or tlîree bot coals, were
droppedl ito tie water, so tlîat thore rase a sudden chaud of
vapor. Thae clectricity of tlis being callected by tic candle, the
leaves of the electroscope opened and strnck against the eides."

Anotlier cause of atmaspherical electrlclty, and the one upon
wlîiclî Ruiss, jarticulîrly insista, is friction. Farednly shows by ex-
periaîaent thiat dry air,rubbiuag agaîiîst dry niror ngainstsame other
substanice,u oit Id bc i nacti ve i ii respe ct ta electric i t. But maist air
grriittdisig iîgaiîist tha huis, the trees, thae rocks, ivoîld acquire a
positive clitrgei- o? electricitv. 'flic friction of two masses of
moist, air- drivemi by op'posite. curreîits aîgaiîîst mie axnther tnight
chiarge cacha tiiongh witli differeait kiuuds of electrieity, îad ta a
leýss &gerte than wviaere tii.- two rîabbiiîg bodies arc more hetero-
gehicous. lCanîîtz, the distinaguislied aiaeteorologist, relies on the
ellicacy of tito ,-ffriction betivecai strîa of air differing in
tenîlîer.îttre as we Il as moisture, of wlaich the coldest, and thîcre-
fore gencraîlly the laighîcast, taîkes Uic positive charge. In eluci-
dationî of tlais point, i îîaay refer ta the discovery by Armnstrong,
ini 1840, or hydro-clectricity, Ls it is cald. Wlîen hîigh pressure
steaun issues freux a boiher throtugh a stopcock, hined, tbr example,
with pairtridgc-wood, electricity is nbutadantdy produced; the
steain and water beiaag chaîrged positively and the hoider
negrativel). l'ie elaborato expcriments af Faraday have clearly
sihowaî that tic cause of the electricity in this case is friction;
lot, the frictionî of the stenni, but of the liquid particles mixed
witla the steain, iîgaiiist the ijiside of the pipe. Dry steain wili
îîot answer. Hence the appaîratuis takes provision for cooling
and coaîdensiîag, by a circaîîtaus chiannel artificially chîilled, a pu~t
of the steani bc-fore it escapes, s0 that it may, contuain tic particles
of water wliieha do the rubbing. Th le steam itself is the
anecliniical pover whaich wvorks 0thae electrical engine. The
hîydro-electric machine accordingly differs froin tic ordinary
friction machine for prodîucing chectricity, incidcntally in emplay-
îhag steatn power iastead of manutal labar ta wçork it, but
esbentiîhIy ini sclecting draps of water and wood for rubbing, in
place of glass :îîd thie usuai amalgnmated rubbcr. Leave now
the workshop and the laboratory and go out imita the broad at-
niospliere, suîbstitute for the workiig pover of steani thataf the
wind, and yaaî have a lîydro-electrie machaine of Nature'$ awn
liandiwark, and uipon n ragnificent senie. 1 wifl offer anly two
fuîrthier reinarks caniceriaag.r frictiona, as ona of thc contrncting
parties for forging the glittering nrtillery of the clouds. 1. As
friction of the air is inopeintive witlîout iîioistîarc, avaporatian in
Uie last nalysis, is to bc thîaaked for the clectricity vhîich friction
produces 2. Als thie frictionî of moist air, as it isdriven before the
,wind, must bc anc eause if not the ouly or prinacipal cause, of
atînosphîerical electricity, havfe wa flot soutîe elucidst.ion of the
thunder and liglîtninv whiclh acconiapanies miny moist stonna,
andt makes so dazling a part of thea retinue wlîich marches in the
track of the tropical hurricane and the tornado everywhere!

Vegetation and combustion must not be omitted in malkdng a
catalogua of the sources of atmosplaerical ceetricity. Pouillet
amferred, frani experinients, that the oxygen which plants give,
out by day is chaargedlwt ivid ieativa ehectricity; and that a
surface af one hîindred square tetrea ia full i-egetatian pro-
duces as mucll electricity ini one day as the lnrgest Leyden bat-
tery can caat.ain. Kzemtz lays sanie stress on combustion as a
geiîerator of ntmosplîcrical electricity. The carbonie acid gai
carnies off ivith it positive cecctricity.

Thîis experiment of Miatteucci nîay have saine applicability ta
the sîahject lie insulated a metallic plate of three square feet,
cavered with earth and sait; as soion as the suat acted upan it,
the gold leaves of an clccL-cscope conuiectcd with it diverged.

aAfter it lins; heen proved that an assigned cause is of the
might kini1 in qîîahit,'y, the demantis of a rigid science are net
satislied unhcss it is aise shawn that it is of suffacient, farce in
qiîantity. In the case under cansideratian, it may bie difficult te
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do ail thip, it rnay be diflicult te calculate fromn sucli data
as exist how much electricity is concentrated on the aver-
age in the atmospliere at ny one tiîno fur wlîich an
accouut is io be rendered; and it ma y bc no nreceasy
to estimate eurrcctly the jiro<lncing power of evaporation, friction,
and their co-opcratives. There ai e few of the inehainecil oper.
ations of nature Nvlîîclî eau bu brouglit within the limita of strict

mnaheatialinvstr~aio. i recision of delictacy of finish,
liuited %vith great boldncss of conceeption, %vhicli are claimied for
astrony, belong only to tie nièclîaîies of the solar systei, and
this whiclî is c:îlled tic higlier înechaîîica is considcrcd piece-
mea]. It lîath not yet c;îitercd into the mind of inan toconceiVe
of that bighest and trtily celestiîîl inechanica whicli inctes ont
the forces ordained to balance and inovo not miercil, planats
and comets, but stars, clusters, and ncebuke. Heore it is the
multiplicity of tic stars wvhiclh swarmn in space, and the unnatural
and parallactie crowding in certain districts, wvhieh makie the con-
fusion Of LhoUght. Iu mcteorology, and indeed on many an
ai-ena of nature infinitely, smnaller tlîan the carth's ntinosphere,
thiere is the sainec multitude of objects, and the saute ambiguity
of their position; and besides aIl this, tiiere is a varîety
ot forces wlîicli euit in nt various points besides the force of gravi-
tation, and there also exist an irregularity of figure and a
crowding of parts in the inatter conccrned, which eontrast ividely
with the almost splierical nuits andi the ample spaces of
astronomy. To ivalk even in one of the narrowest paths of
meteorology, -,%lo can compare nuinerically the quantity of
electricity" %vlîich diverges the teli-tale leaves of the gold-leaf
electroscope and that %lîich fils the Leyden jar, and then -%vito
cati compare the quantity in the jar %vitlî that iii tie thunderboit,
and afierivards say how tuitn) suich thunderbolts strike upon
a certain assiginable area of the carth's surface, and Iîow mucli
electricity besides tlîis disz-liarges silently andi steadily upon the
mounuîain-pcaks, tho million trce-tops, and the innumerable
natural lightining.rrod- whichi point ever to licaven, andi preservo
the earth front frequent and violent electrical excitement, by
bringing the electricity back, larinlessly te the earthi? And to
account for the existence of so muchi electricity, after its vaine
has been accuratcly asccrtained, who ran calculette, froni the
electric;ty %lîich tue evaporation of a drop of wvater contributes
to the sky, hoi' ranch ascentis front the earth's waters And
who will uindertake to calcutlate the friction of tic winds and the
electricity whichi they grinti out?

Beccaria, who was one of the first to follon' the leati of Franklin
in pursuing the study of ý-inosphcriea1 electricity, estîmateti that,
as muci àetricity passeti tlîrough the rods on the palace of
Valentino every hour as was suflicient, te, kill thrc thousanti
muen. Aragro estimiateti that, %vlica a cloud was present, a
hundred sparks would pass a break in a liglîtning-rod in ten
seconds, andi tlîis wotild be enougli te kili a man; cnough, there-
fore, te kilt three hundreti and sixty men an liour. in respect
te evaporîtion, Leslie compuites, that 52,120 milli-on cubie fect
of water, eachi %eighing about sixty--two pountis, are lifted 18,000
feet inte the air by evaporation caci minute. Noiv if the
evaporation of a drop of watcr develops electricity sufficient to
throw apart the gold leaves of tic clectroscope, who eau say
that the whole fund of evaporation, whicli is meclîanically

I valent te 200,000 timtes the labor of tic working popu-
lat.ion of the globe, may noV bc competent fur ail, t.he re-
quirements of electrical mucteorotogy.

The last general division of thus article has te do with tîxe
effects of atmospherical electricity. Thero are meteorologiasb
wbo, in their discussions and theories have entirely overlooketi the
xgcnc.y f elertricity. There are other me.tcorolngists, *~ho have

exalteti tlîc elctrical forces into the first rank', andi pcdt tlicin lu
the van of the great moreietits in tlîe atmosplerc Both 4'
these viewvs, in nîy opinion. are nt variance %witli the trutli. Tite
electrical forces are iiot tu bu depiseti oi tlie oîîe lînnd, loer, on
the otîter, te bu eîîtlroied aIboie evcry <'ther inftlucence. Tfite
statistics of meteorology arc varions, and iare collecteti for varlous
purposes. But the niost nlurtaînt quVstionýs of îîîctcorology,
consîdureti as 21 science, relaîtu to motion. Thei staticai aspect
of this sce<nce is vatuable as showing wvlien equilibriui eari-
nort cxist, and whlic there nîust ho motion, and how
iucli motioni, thec inist be. 'ite ho îlcîomcna of nîercorology

aire cniplîatically those of change and transition. Tite
dynainical side of tlîe problein contemplat(es tlîe laws
of tlîcsc changes andi the origin anti elaracter of tic forces
ihich produce them. 'llie degree of chiange andl its direction

are conveîiiently gaugcd andi registereti by the (lifference in the
baromectrie lieiglit at tlîe saine moment for tivo places, or for tîxe
saine place at two succcsQîve periotis. Bu t the cause of tîxe
oscillation in the baroineter andi of tlîe motions whuichî are
racasureti by thcmt is te bu found iii a disturbance of tho menn
Venuperature or humiditv, or both, of the air; n disturbanco
origiîîating, iu each caise,-dir-ectly or remotcly, in the action of
thîe solar ra3's. Mlile cv:îporation is goiîîg on under the provo-
cation of tlîe sin), aîid n lk tlîe winds are blowviig in virtue of
moisture andt of lîcat, both tlîc iintis andi thc ivaporatioîî pro-
duce electricity. This ele.ctricity, acts by its own laws of
attractionî andi repulsioiî, and produces motionîs wilîi combine,
according to the enblislied principles of nîceclianies, witli the
other motions which lient inimediatcly causes; or one of tie
cifeca of lient, tduat is, gravitation disturbed by vapor. If we
take a glass--plate cleetrical mnachine, and suppose it to bc turned
by a Nviid-tnill iîîstead of by manuial strcengtlî, nnd if 've npply tlîe
electricity wliich it generiutes to almnost any iunechanical purpose,
wc slîall sec tliat it would do inueli less exeuxtion tuan the wind
itself %lîich wvas spent iii prr-lucing tlîe electricity. Or if
wec examnule tlîe hydro-clctrîc machine, the boiler of a loco-
motive, for exanîple, we discover tlînt it eau gelierate large
sums of electricity, surpassiîî, perlîaps, ai tlîat ive have ever
sceu prOduceti artificially. ëollect non' the elcctricity whîich
this maximum of art produces, hnusband it carcfully, dispose it
se as Vo excrt to the best ativantage its mcclianical powcr, and
lion nwuchi work ean i do compared %vith tlîe locomotive ivhich
generateti it? If it wverc harness-et by any -artifice, liowever
skilftil Vo tlîc heavy train of freiglut Nhicu tlîe locomotive hartily
feeîs Vo press upon its Herculean shoultiers, would it noV be
utterly crîîsled by it ? Hence we infer tlîat iu mcteorology the
%vork which is donc by elcctricity is small in comtparison wvitlî thiat
vliiclu is dotte by tAxe lient, actinîg througli tlîe wind anti moisture,
wlîiclu sets frc this ecetricity. Axa fi wr tîewsi
lient coulti act with more economy tlîrougli the medium of
clectricity than throughi tlîat of elasticity or gravity, or tlurough
any oter medium, would a tlîoraugh analysis of the plienomena
of mctcorology bc satisficd with stopir, at the electrîcal forces?
«%Votild it not finally conie Vo the sun's Tceat as the prime mover
and distîurber? So it %voutld appear tlîat, nîthougli the plie-
nomena of meteorology are limitcd Vo this pluinet, the cause is,
cosmical and not metorie.

Without regnrding electricity as the exclusive or ci-en the

principal force wvhicli manifcsts it.self in meteorology, we may
refer certain classes of phenomena te its more particular agency.
0f this description is tlîc aurora Thegreat elevatic'n of the
aurora, iii mauy cases, xniglut require us to consider it as with-
out the pale of meteerology, did we nlot expand the limits of
the catth's attmosphere, and therefore Uic limits of the science
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which treats of it, beyond the region of twilighit te a spot nm
distant as any of wlîich gii'es indications of flic existence in it of
any substance aftiliated %with the grosser niatter of flhc earili.
Now the relation which lias bcîî oebsurvcdl to hold bctwccni tho
direction of flic dipping needie nt any place and the vanishing
point of the atirortil bearns, indicates a dcpcndcnce of flic
auronti ont tcrrestrial rnnggetisrn, Unît is, uipon anl iîiseparablo
propcrty of the carth. Again, it is supposed the clotuds do flot
shine entirely by the liglit of the suit, but that they arc thcm.-
selves tu a sîaldegrc self-] iiiinotîîs. [n proof of titis, Mr.
Spencer alleges flic case of ain astrononier ivho could flot sec te
read bis tine by brigit starliglit, but wvas able to dlo it after flie
heavens were ovcrcaat withl clouds. Now it lias been suggested
that tliese instances of phosphorescence in clouds are the effects
and the tokens of thecir electricity. The meteoria wondeus of
luminous rain and sniow may iîîdicate a high charge of cc-
tricity in the air brcaking ont into a glow. In other cases, as
for exemple, in the tmon, the planets, and the cornets, whcre
iL is known thet the bodies shiste crninently by reflected light,
that striai] amount of independent Wlcht wlýi(Ic they Maey emit
froas a sort of phosphorescence is liale to hu overlooked and
over-drenched in the superior brilliancy of other ligies; but
these independent rays, where they exist, nay bc the nico
traces of electricity.

There are motions among flic clouds whlinre probably caîisod
by the electriecal attractions.and repulsions. It is ne uncommen
sight to behold clouds maovln<r coiitrary to thec w md, and also
sometirnes in different directions wvith respect te one another.
This is properly explained, in many cases, by saying flhnt diffurent
currents prevail et different hieights, and caci cloud obeys fike
a balloon, the current in wliiclî it hiappens te be nt ie trie.
But it is impossible that flic clouds should be electrificd, as tliey
sometimes are te, a high degrcc, without exertinîg their electîl-
cal attractions nnI repulsions, and thus producing motions wlîich
may niodify, and perliaps materially, sucli otiier motions as tire
winds niay stirt. On the 14th of June, 1842, it %vas observed
that the focus of a thunder-storm iii Englatnd followcd tlic course
of Uie Thamms Tiiere, the clectrical forces scemed te im-
press their own character upen the direction of tlic motion.
T ho clouds actcd by induction tupon the cartli, and, particularly
on those parts wvhich coîiduct the clectricityý best, anîd pre-
pared the way for the attraction which guided titeir own
course.

Another way in wvhich clcctricity may influence flie atmos-
phericai niovement is this. M'lien tie particles of air are electrified,
thcy tend te fly asunder, as the pith.balls hanging uipon tIre
prime conductor ef thecelectrical mahn.This teadency of
the particles to separate adds to the expansive force of the air,
and is equivalent to se mucli additiena liheu. A large amount
of eiectxicity set frcc et one place may give a strong explosive
force te tlîe air, and îroduce in this %vây very grand cffécts,
thougli they will be local andI ephiemeral in their character. But
in a general vicwv of meteorology tlîis mode of action cannot ho
paramoant te ail others. For wlicn it is, considered tîxat lient
acting by one or anether egency, produces tlic elcctricity
which is in the air, it cent hardly bc bclievod that a given
amount of fient if exerted directly on tlîe air to expand kt.

Faraday once made a rùmark, bwçed upon bis ewn experiment8,
which is offern quoted and eometirnes niisconceived, to this effect:
fliat a grain of water gives eut by its chemicai dccomposition as
Mach eleeîricity as miglit charge a tliunder-cloud.L Hence
many excIajas, philosphers and those who are not, How immense-
the guandity of electricity in a drop water! We might witlî L_
good reason cry out, Hew insignificant the quantity of elc-

trîcity in tire tlîanider-cloud 1 And, indceed, If' electricity bc in
reality a filid, M~ WC et present are constraiacd te conceive it, tlîe
grand etiécts %vlicl, are unqîiestionably produced by if, as tliose of
the thunduirboît, inay bc attributable to the incomnparable froc-
dont, clastieity, anda consequently tIre velocity of ilie Iluid, and net
thequantity, wliich ma), bc no greuter titan duit which binds the
ox3'gen and lîydrogen ef a p:îrticleoef iter, and îvliclî if q du-
ally set fruc, is insignificant and aliiiost imperceptible. f hcre
xnay bc mter local etïcct.s besicles these scen where lightning
bas struck, as for exemple, the ravages of tle tornedo, whiclî are
the work of cectricity suddcnly accumulatcd and bursting
as suddcnly ont uefore it lias lied time quictly te disclîare
itself bteorinnry channels. ln thc convulsions of the air,
and even of the solid earth, in enrtliquakes, volcanie eruptions,
and hurricanes, clectricity flnds a coîîgonial atîniophere and
contributes te siveil flic force of destruction. But even here,
while ifs mekes it own mark on tîte phtenomena, it is itself tIre
etict of înany antecedents, and cau be ne larger or more terrifie
titan tie foi ---s whicli have been oxpended in producing it.
Tliese otîzer forces, it is truc, by taking the guise cetricity, May
acquire a degrcee of centrelization and a facility for instan-
taneous action wlîich do net belong te their own sluggish
nature.

Thits, in various ways, such as have been already deseribed,
clectricity is asccnding from the carth te tlic air, or in other
words, the electricai equilibritun hiolding bctwceen fic earth and
it8 atînosphere is destroyed. Event wliile the accumulation is
proceedinug, somte effeets, as the elctrical attraction and repulsion,
and the Motions wlîiclî follew, are produced by these forcep,
the relcase of which frein the usual balance is the essence of
electricity. But in tlic course of timo the clonds wilI bo clectri-
eally overloaded, and the forces of whieh 1 'write will bo se
strengtliened by constant reinforcement as te, compel a retura
te eqnilibriam. Tlac influences wlîich carry up the cectricity
into the air cannot hold it there. Tihis must ho loft for the
instilatingy power of the air ittelf, whieli is generally very imper-
feet. In dry states of the air, the electrieîty must wait till it i8
streng enough te break down in' laminons bearas through ftie
dry air, revcealing ifs motion possibly nt these times by the
trenulous flashes of the aurora. Sometimes its passage from
cloud te cloud is bridged ecross by the moisture, or its descent
te flic eart is mnade very easy lîy tic columns of rainboirs or
snow-flakes. But ivhcthcr it ci-ceps slyly from place tce place or
dasmes boldly along, as in flic liglitnin, the most important dis-
turbances arc produced by tîme elcctricity of tho atmesphere, as
wcll as clcctricity in getna1 wlien it is in motion, whien it i8
hurrying hack te the haunts frora which it was enticed. Thon
if burns, blazes, stornis, andi tear, then it convulses and soîne-
tintes hUils. Manifest pains lias been ta1ken by the Anutor of
nature te, kecp dloiv ail eleetrical excesses. Tite liglîtniag
wlîich kills suggests most forcibly Ulic lierciful Haxîd wiriel

geerally spares. Event if we are not able te decido whctlicr
thc development of elcctrieity is incidentai mcrely te otlier mit-
mospheric inovements, or ivhcther it is a most important ob-
jcct of themn, certain it is that clectricity is crewvdiag into the
air, and in quantifies that wvouId titroaten ail the time, did not In-
funite Wisdom provide in more ways than eue an escape for
the redundant cnergy, and ages before Franklin plantod. on the
earth the first Iiglitningror(d te catch thc destructive fluid as it
pourcd down, makie tlîe carth bristle al over widî lus divine
protection. The metliod, by wliich tIre earth is shicîded from
the clectricai furies, the cases in whicli the defence is insufli-
cient, the ways by ivhich mani bas guarranteed to hiniself
greater security, aud the effccts of lighltning when, in Apite oif
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all caution, hunian and divine, it is occ:isionally nilowed to
strike tho éeartlî with violence, %vill make a proper subject fur
another communication.

Ceneral Meteoroiogicai ftulvier or tluc Provinicial Magneticai
Oiearvatoty, Toarostto. for tito Ycsr 1853.

Read tefore the Canadian Insftiute ly Prof. Cherriman, Pcb. 111h, 1854.

Tho mea temperature for thec yenr 1853 has been above thîe
average of the previous 12 yeIrs b>' 905, the monthis of Janu-
ary, May', Jul>', October, and l)eceîibcr Iiaviing been beloiv, anîd
the rcmainiig monthls above, the correspondiîîg average toi ipera-
turcs. The fhottest montlî was Aîîgust, anîd the coldest Jaîi unry,
wlîich is an exception te Uic normal curve where these months
are Jul>' and Februairy.

Tie monUîi of August is the hottest in the whîole series o'i
years, exccpt July, 1850. The climiatic ditTerence, or the differ-
ence betwecn tic liottest and coldest mntlîs, is 450.6, beingc
2'.9 gicater tlîan the average. Vhie ranîge of tenîperature duriîîgc'
the year lias been 1040.0, oeciirring froiu -90*7 on the morîîîîîgf
of Jan. lOtlu to 94'.9 on the nftcmnoon of Aug. 11lth, tîjis latter
being tie liigliest temperature ever rccordcd et thîe Obscrvatory.

The liottest day was Aug. 12tlî (790.8), and the coidest Dec.
20th <2.4), the diffirenco betwccn tliese beingr 77'.4. The.
greatest daily range, occurred on Jan. 1 Stl, aiîoîîntiiîg te 400.9,
while tie mean daily range oui the average of the wliole year is
1609.

The present year, therefore, confornis te the law estiblished
by Colonel Sabine from, the prcceding 12 years observationS,
that Ilthîe climate of Toronto prescrnts a remnaikable combination
of great regiilarity in the annual teinperature witlî great varia-
bîhity occurring in the course of thîe year." Arraîiging the
y ar into the ordinar>' semsons, we find the men temperatures te

eas follows:
IVinterp 260.3; Spring, 410.1 ; Summer, 660.6; llutunin, 4703;

in a cd case being abeve the average.

B>' an inspection of the thermie anomalies, it uwill be seen tliat
cal>' two montlis of the year have been above the normal values
of this Latitude, ail Uic rcst bciîîg more or less below. Taking
the respective seasoîîs, wvc find tlie thiermic anomalies tW bc:

Wintcr, -8.2; Spritng, -8.4; Summer, -0.7; Autua, -. 5;

and if wL increase tiieso temperatures by l' on account of vertical
clevation, thc summer will have been 00.3 above, and the winter
7.2 below, Vie temperaturea due te those seasons frein our geo-
graphical position.

The nîost remarkiable devintions froni the normal curvo of
tcmperatîîrc have been ns follows:

Prom Fcb. ist ta ôtht inclusive, mnen deviation.... +90.ý8
FePb. 7th te OI ................................ -07

" Pb. 28tit te Mnrch 21d ...................... +90.1
Marchl 14th te lotU............................-13U.

CiJune 18th to lOth ............................. +120.7
IlAug. loîli te l3th ............................ +12u.

diSept 21ff te OUi................................ 96
diNov. 19tIi te 23rd ............................ +12.5

CI Nov. 210 to 2.1tis............................ -11.6
. lce. 28thî to 31st .............................. -14.6

The greatest deviation below the normal %vas on 20tli Dcc.,
2n07, and :îbovc, on l4th Jîîne, 140.4.

Tho mnenu lumidity f the y-car is .79, July ehaving been the
drycet, and Jaînuary and Febru:îry the inost moist znonths. Th'Ie
extent of clouded sky on the average of the wvhole year bas been
.57, so that iiearly thre-fifthis of thoi sky ]bas licou overcast on
the mnu of the wliole. 'l'le cloude wcre least prevalent in July,
and most in Decembc.r, and no lems than sevcn months have been
on the average more than haif .overcast.

The mnenu direction iof the wind lias been N. 380 W. with a
mnen v(clocity of 5.08 miles per hour. For Ulic first six months
the inan direction was steadily from the N.W. quarter, clîanging
very suddenly in July to the E. and S., nnd rcturning in Decem-
ber to the NAW. The veloeity was grcatest in February. dimai-
nislîina regnularly tili June, whien it wvas leastand thon ineressing

The amount of ramn fallen lias been 23.55 inches on the sur-
face, whiieh is 8.076 initc-% below tic average; and if te this we
add 5.32 iuches for the uamount of ralin equiiv.ilent to the 53.2
inclues of snow that feil diîring the year, wu have a total of 28.87
ince. On the whlole, tlîis lias becn tie drycst year, witli the
single exception of 1848, during the last 13 years. Tie grcatest
amounit fo-u in September, and the lcast in December, the sum-
mer niontlîs bcing remarkably dry.

The f.îll of raii was distributed over 109 days, and tie snow
over 52, leaving 204 perfectly fir days, on wvlich neither rain
noir snow feu. 0f tiiese, January enjoyed the most (24), and
February and Novcmbcr the least (9).

Frost occîîrred in every meonth exccpt June, July, and Auguet,
the latcst in spring being on the 20th May, and the enriet ia
autuinn on thie l2tih Septeinber. The lest sîiom of spring was
on1 the loth May, and the first of nutumn on the 25th October,
beiuig aîbout the usual periods. Toronto Bay %vas clear of ice
on Mardi 3 lst, and frozen over on Deceniber lotî, being crossed
on foot oni the 2Ist.

Tho Iddian sîimmer was ivell dcfincd froni 12th te 20th
October.

The number of tlîunder-storms during the ycar lias been 34,
of whicli the most occurrcd in June and September; none nt ail
in Noveier, January, aîid Februtary. 0f tiese, tliere wcrc only
six riîîarkable for violence, viz., on 15tlî, l7tlî, and l8th of Maf,
aIl pasLsing froin W. to E.; on l5tlî July, fron NV. to E., aeco.u-
panied %vith lîeavy liai]; on 17t1î August, fîom W. to E., passimg
dircctly over the Obscrvatory; and Utice most violent of ail on
l4th September, during 10 minutes of vhich tlic wind attainedl
a vclocity of 46.8 nîlle. pier lieur, the grcatest ever reeorded
here.

During Uic ycar tlîerc have been 233 niglits the suite of which
wouilà have permitted Aurora to be seen if it cxisted. On 57 of
tliese Axîrora ivas actually observed. Thle most brilliant displays
occurrcd froni May' 28t1î to June lst; from July Stlî to 12th;
on August 25tlî; and from Septeiunher ist te 3rd. This latter
was visile flot onl>' over most of thuis continent, but aiso in Eu-
rope, prescniting the same characteristies. Ail these were acconi-
p.,mîed by great magnetie disturbance.
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Pletcaroloiçlcal Observations at IIantttolit

lLudîLToy, 81h, Feli., 1854.

To the.Editor of the Canadian Journal.

Sin :-I enclose liereivih, for publication in your Journal, if
Yeu sec fit, the nan re-sults of any nmeteeorological observation.q
for the List cight yers

At the tinie xny observations were comnîxeneed, I was amw
that a daily inorning -and eve±ing observation would give a ricar
ap)proxima-ýtion to a co,.rct annual .inean temperature. I wa ise
nivaro tlin. front 1-ary observations nt Leith, in Scotiatid, con-
ducted at the suggestion and under the auspices of Sir David
Blrewster, it wvas fuîd tnit the proper times for the nxoriin and
cvcnitig( observations therc, werc 94. A. M., and 81 P. M., but that
frein the cxaitîination cf a register kept at thes htours at Alford,
ira Aberdeensaire, Sir David cadcuiated tltat the proper tiants at
flMat place for giviug tlie menu teuxiperaturo %vere 81 - .Mand 8
P. M. I sclected, tiacrefore, ut flrst, two bouts raîost conveiiient
te inyself, nakgat saine time, the daïly highîecst and howest,
intending ut sorte future tinie to caiculate the tintes at whicii
thie observations îniglt lx- inade to correspond more ne.irly witha
one another, and witha the menn tempemntre. I also imalle a
series of nionthly observ:ations on t1ho tenmperature of a sprng of
water.

The therniometer used was one by Trougliton & Siinq, of
London, which vas tested, and found correct; but, afler being
used for soxne tinte, te ELel rod got eutauglexd in the rmry
oftener titan once, and was with difllculty extricated. I thereforo
got aiothier thermoineter, wI:ich, after beinmsed for two or thre

yeiv% as broke na 18311, fanding that the exclusion of lte
daily iitaxiiiiuttl und minimumn did not affect tlac na <empota.
turc by xuore thaa frein one te tw'e tendis of a dcgroe, I only
rnarked the o inthy maximum and aminimumai, and used the oid
tiiemmiommeter,nfot suspcctingthit, it had beconie incorrect; nor vas
tbis suspectcdl tili 1840, wlaez il, was fund te stand two de.gree
toc high. Ia lie cudof tht yearI tierfore got anew therniote-
ter, by Doun, of Ediaburgi, which lias been usod since. I ineni-
tion <bis to accounit for lte observations of Cipt Lefroy ini your
Journal for Nov., 1852, «and for lte apparent bigla temupe rature
cf 1840, wvhicit slîould, in consequence, I believo, ho reduced
two degres That lte position cf lte thernometcr -%ithin lte
Venetian blind of a w-iiîdoi, in a mortliern exposure, was #nct
ilaproper, was ascertainedl frcm frequetît comparison with anot'mer
thernometer, hung under a pine-tree nt lie saine heighit front
the grotind.

I will cmly farthmer rernark tbat tite thiermometer iî about 8 foot
front lte gromnd, amd that the coluin lacaded '1siit shovrce
implics not actly niant it expresses, but that tho nain wns net

mcias te prevent cut-of-docî.. work for more titan two iomem

Tite suin cf the two first culuman gives the nunîtter of days ci,
whichi rain or sitow more or lms fell.

Sliould any furtlicr cxplanation bo deeined necessary, I saah
bo happy if you will give nie an opportunity of înaking it.

I an, sir,
Yorobedient servant,

NY. (JRAIGIE.

merm Utrsuits of Xcteorologlcal Obslervatione at liamitton for
EIliit vrart-SE1 10 1853 lncltuive.

1846.

A.M. 13 PX Of boti

Jan. .. 92 3e4 2 958
Feb.... 24.6j4 24.4 24.417
3.larcb 38.10 3:5.32 ' 6.74
April.. 417.19; 44.913 46.05
NI a... 62.015 ri.!,23 569.984
Julie .. 70.4: G4.13, 1;Î.28
July .. 77.87 r-7.0 72.43-j
Aug. .. 74.7î4 70.52 72.63
Sept- .08.24 66.00 67. 12
Oct. ... 48.06-5 48.645 48.3-55
Nov.... 44.1 45.4 44.75
Dcm... 31.74 34.2 32.97

___________ F20.2165

Baemneter.

48 -4 655
13 10 60
8.5 20 774
K.5 35 603
,JO 45 704
98 .19 70
93 53 73
90 41 716
70 25 753
60 0 .265

8 16 .00

29696

30.1029.2

29.2W.04

30.1 40

30.17 30
22 02

205

Jan. ... 2.5.7741-26.29 '26.0:12 54 2 20.665 30.1-7 28.M0 5; - 19
Fcb. ... 23.786 27.6718 26.M32 45 2 594 Q3 86 4 U 15
3lnrcli :12,12 :12.48 ::.5 54 10 69 05 20.16 5 26
April.. 16.03 Ï-1.2 14.613 77 -0 657 06 18 360 21

19.4 55.2f6 57.4 84 24 f6d1 00 20 2 -0 21-1
.Tune.. G7.10 .61.4 114.28 go 41 ce9 .2.9c, Io2 18
JuIy... 78.6 !71.6 7 -. 1 96 46 7542 98 -5 (1 1 25
.Aug. .. 71.19 '69;113 68$.61; 88 48 76 I 3fl.Q9 42 2 7 2-1

Set. 6.65S.56 59bi.C62 80 '.9 6Ili 04 37 51 M1Ir
Oct. ... 17.9 !48.03 47.965 I 72 --4 m0i 34 (ri 4 -4 20
Norv.... 41.77 1,41.93 41.856 71 Il 690 19 Z.l Jý 17

De... 2.7 J =.8 : 13.2 ii8 10 667 02 28.97 M1 15

li - --. rie- - -

1848.

Ja.. :.0.90) .0.4 M0.65 60 -1 '29.685 .10.22.20.05 4 7 20
Feb.... 29.62 302 29.91 55 5 &94 07 00 1 Ô 23
Marcli. 32.55 32.45 :2.5 72 O 642 2 1.9 !15 4 c 21
April.. 46.2 45-94 116.05 84 26 777 -10.091 6$ 2 ;6 23
%lay... 9;1.42 .38 10 W.7q 'Il 35 660 2q.87 27 3 7 21
.Ju ne.. 70.8.3 63-2 19.52 100 42 G15 9-- 2ê 1 7, 22
July ... 70.32 68-8 t,9.61 94 .51 028 80 23 1 9 21
Aug ... 73.58 72-516 7'1.01S 90 U 7065 &q 83 2~ 5 24
Sept ... 58.9 ;7 68.-is1 80 33 623 q3 28.90q 41 18
Oct. ... ;1.02rp 50*77 .30.931 78 32 1677- 30.13 29.221 81 6' 22.
Nor.... -37.2 37"13 37.16 GG 1 2,5 094 09 28.9 ôI O 19
Dcc.... .14.411 34*13 34.27 60 13 £49 .1229.03 Ô 9 17
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1849. 1853.

Thermometer.

Mean Mean Ma
at at ofebon

9 A. 31. 9 P. M. bt

Jan... 23.20 24.50
Fcb. . 22.714 25.142
March 36.71 38.03
April.. 42.4 42.64
MaY... 52.36 52.64
June .. 69.47 67.37~
July ... 73.16 71.9
Alug.... 70.16 69(.9
Sept.. 61.93 61.66
Oct. .. 48.'968 49.486
Nov... 45.966 46.5
Dec. ... 29.16 28.55

23 .85
23.928
37.37
42.52
52.5
68.42
72.53
70.03
61.8
49.227
46.233
28.855

Barometer. 
1

29.767
29.745
29.076
29.7065
29.735
29.79

2!).766
'Il..657
29.629
29.683

MnJ

30.47
30.30
30. 18
30.00
30.22
29.98
30.08
29.90
30.15
30.02
29.05
30.24

29.20

29.00

29.42
29.44
29.26
29).18
29.20
29).25
29.27

Mean temp. of year, 148. 1051 _M'n h't.i-;29.7î26.1 38j77ý250

1850.

Jan. ... 30.61 31.35 30.98 50 15 29.7ï1 30.18 28.9f) 6 3 22
Feb.... 29.428 31.50 '10.464 59 8 29.593 30.26 28.78 ô5 18
March 33.00 33.74 33.87 60 14 29.626 30.22 28.70 2 6 24
April.. 41.46 40.9 41.19 80 21 29.614 30.05 28-95 5 6 19
May ... 53.60 51.4 .52.50 90 36 2-9.619 30.00 '29. 00 1 5 25
June .. 70.56 68.1 69.33 95 46 129.738 30.00 29.50 0 8 22
July ... 74.29 7Ô.39 73.84 101 56 -_9691 '29. 88 29.48 5 5 21
Aug .... 71.74 70.97 7 1.3855 100 52 2'_9.691 29.95 2-9.40 r) 7 19
Sept ... 61.76 60.43 61.1 86 37 29.715 30.02 29.44 "' 5 2 2
Oct..49.30' 49.7 49.5 78 31129657 30.00 2-9.30 3 81 20
Nov. ... 42.00 48.73 42.866 714 22 29.7174 30.10 2q.30 4 1") 21
Dec. .. 28.355 28.225 28.29 52 0 ý29.70 30.22 29.10 7 8ý 16

Mean temp. of year, 148.7321 M'n h't 129.6731 46;711249

0 1801.

Jan. .. 29.61 32.16 30.885 52 -6 29.665 30.42 28.88 5 5 21
Feb. .. 33.00 33.20 33.100 57 9) 29 805 30.36 29.28 5 6 17
March 37.774 896774 38 7257 75 21 29.693 07 80 2 6 28
April.. 44.76 45.7 45.23 77 29 64 30 15 4 6 20
May... 56.45 55.45 55.95 88 31 71 10 24 2 8 21
June .. 65.83 64.16 65.00 92 43 65 06 18 3 8 19
JuIy ... 69.94 70.00 69.97 97 53 639 29.86 40 4 8 19
Aug.... 68.13 67.77 67.95 91 49 749 30.02 50 4 5 22
Sept... 63.06 63.00 63.03 96 36 838 30.25 25 5 3 22
Oct. ... 50.2 50.51 50.35 77 27 6375 00 281 2 821
Nov.... 38.43 38.13 Ô8.28 53 26 6.52, 40, 02 4 719
Dec. ... 26.16 26.80 26.48 52 O 68 20 128.90i 5 9 17

Mean temp. of ycar, 148.756) M%'n h't. 129. (8821 45 79j241

Jan. ... 22.87 24.645 23.76 45 -6 29.59 30.00 2 9. 05 7 9 15
Feb. ... 28.00 29.20 28.60 54 -2 579 32 '28. 72 2 9 18
March 32.90 33.10 38.00 58 5 64 32 72 6 5 20
April.. 41.80 41.78 41.77 69 26 475 29.85 95 6 8 16
May... 57.61 56.00 56.805 88 35 71 30.15 29.20 2 5 24
June .. 66.66 65.26 65.96 98 44 633 00 15 3 8 19
JuIy... 71.61 70.55 71.08 101 52 721 29.95 30 2 4 25
Aug.... 69.80 69.00 69.40 97 52 7168 30.00 46 2 9 20
Sept... 60.70 60.30 60.50 95 38 764 02 O5 5 5 29
Oct. ... 52.58 52.82 52.45 76 34 72 10 30 5 4 22
Nov.... 39.16 89.73 39.45 57 27 645, 17 07, 36 21Dec. .. 35.709 836.645 6.177 59à 18 641 20 10 8 6 17

Mean temp. of year, 148.248) M'nh't.129.657) 5217 8 1237

9 
A

Jan. .. 28.
Feb. .. 28.
Mardi 35.
April.. 45.
MaIy ... 56.
June .. 70,
July... 7 1.
Aug.... 72
Sept... 63.
Oct. ... 47.:
Nov.... 42)
Dec. .. 3.

Men 49.

Thermometer.

ean Mean'
it at en

911 9P.M. of both

46 2. 22 28.084
14 t28.82 28.48
355 36.71 36.03
9 45.9 45.9
5 54.9 55.7
96 68.66 69.36
322 70.968 71.145
8 72.9 72.85
9 63.96 63.93
216 48.26 47.76
'à 44.*22 43.56
355 29.903 80.129

413 4 9. 53 5 49474

Ilarometer.

29.7525
636
615
6725
6775
737

7 49
679
723
718
834
637

29).7-025ý

00, 29.15

00 29.07
15 32
O5 50

29.95 50
90 40

30.00 20
os 10
25 30
04 00

70261

Metcors and Falling Stars.

Read before the Canadian Institute, Februarj 4th, by T. Hennin. E q.

The subject to which I would invite your attention for a few
minutes this evening, is one of an interesting though mysteriouns
character. It is at the same tirrne one wvhich is gradually as-
suming the form of a science, and, fromn its connection wvith other
branches of general physies, bcginning to aiwaken a dloser and
deeper interest. The hi-lher princil)les of inquiry into nature,
the infinite increase of exactness, required and obtained in all the
rnethods of research, and thib intimate connection establishied
amongst different sciences, wluich are said to be the peculiar
characteristics that designate the physical science of the present
time, are strikingly illustrated in the investigations of scientifie
men, into the various phenomena presented by aerolites, nieteors,
andfalingrstars. The scientifie rcsearch which bas been given to
the subjeet, bas broadened the vicwvs of the philosopher, who, until
Iately, agrecd with the peasant in ascribing "Ithose fiery shapes
and burning crescents"' which suddenly kindie into brightncss
anti as suddenly disappear, to inflammable gases or electrical
action in thc atmosphere. True, there are rnany questions con-
nccted Nvith this subjeet which have as vet received no very satis-
factory solution, stili the number of suchi is gradually (Iiminislung,
and the theories adopted to account for the origin of such plie-
nomena, in which mach confidence is placed, are now lirnited to
one or two. The truth can only be ascertained by a lcngthened
process of observation and experiment, not confined to one locality
or country, but extcnding throiughout different hemispheres and
different latitudes. In a clear and cloudless atmosphere, such as
we possess in Canada, good opportunities are afforded for marking
the course of the fire-bali as it moves through the blue vault of
heaven, or for noticing the point whience issue those showers of
"1fiery shapes" which peruodically visit us. So far as 1 arn
aware these favorable opportunities are but rarely embraced;
for in the catalogues thiat have bcca compilcd, shewing the re-
corded observations of suclb phienomena, I have not been able to
find the name of Canada bearing any very conspîcuous positiorf.
I trust that this wîll not continue so much longer; and that the
cffect of this and similar institutions, in stimulating, to incrcascd

188 [1854.

1_1_



METEORS AND FALLING STARS

observation and research lin thc diIlrent departmcnits of phiysical
knowlIedge, rnay bo visible iii tlîls, as I have no doubt it ivill bu, in
xnany otlitr portions of tic great fieldi of science.

My object in tlis paper is lot, to present auy new theory for
your adoption, or to invite attention to any original vieva ont the
subject tu %whicil it reVers, but ratiier to state suininarily thc
leading questions connected witlî luininous nicteoric phienonîcula,
so aLS te elleit the opinions of tliose scientific genîtlemen %viîoin T
have the p1easure to zaddree.s, auîd witil whI~en I have the lionlor
to bu associated i.h this Institute.

It nav bc obscrved at thc beginniing that what, have beca
called siofn.trfire-balls andi nwicorites, arc generally
r-'garded as beintg cloely connecteti i character. ilthough
posscssing nany distinct characterListcs, careful observurs tell us
that fire balis cannet bu considcred as cntircly separate froru

shooingstnr. Humboldit observes, th:ît bot these pheion un~
-ire net only often sinl.totbut often founti to, nrg into
one auother, the one gradually ssunming the clîaractcr of the
other, aliku ivith respect to, the size of tlîuir dises, the cinanation,
of sparks and thc veloeities of teir motions; but, lie ad('s in a
later ivork, thi:t relation is flot idenfity, amîd that mucih r-mains
te bu Lnetgau s to, the îhysical relations of both. Aga*n
the counection ot meteorites and liru-bails, andi of âre-balls
and shooting-stas liais buen proved by facts of an indubitable
cliaracter. 'Wlst mnost writers, terefore, oni these phemiomnma
bave, te thu great perplexiity of the îînscientific rentier, failed, in
their attempts to treat of thent separately, still a certain classifi-
cation lias beeýn adoptes.1 as the basis of inquiry into the causes
anmd piiysical connuctionîs of such phuenomena; ni dithtu-glh ex-
pressive of littie more than taure external aspects, irruspectlve of
the plîysicml causes of sucli appuarances, sucli a classification is
usefu), aud to it 1 shalh adbure as far as possible in %vhat folloivs.

Wu have thon ]st, halls of liglit, appcnaring suddcnly, prcseting
certain physical cliaracters, aind as suiddcnly disappearlng-; 12nd,
slîooting-si.irs, visible at ail imnes andi in ail countries; andi 3rd,
airolites or ineteoritus, dtering ia size anti forin, but po&asessing
certain features indlictiîve of a comnuon origi, and that foreigu
to thue planet on ivhiich they (aIl.

The spirit of inquiry iîîto the nature of these bodies began
Io awake amout te close cf last century, andi fronthat tiine to,
tlic present, extensive rcsuarc libas bece cnloyed to ascertain,
the early hiistury of certaiin acrolites, reports cf îvhich ivere
common to ail ages, but 'vhich have only reccntiy beconne the
subjeci. of liistoric.1 evidencu. The iîîgumious and fanciful Ed-
irard lCin-, thinks tîtat lie fintis a referunce lu these in Uihe', huit-
st.olns nn.id cials of fire " mentiorieti by Da% id in the 1 Stl saluî;
andI alis iii thc ' grent stomms' witli whicli Jehovah discomfitcd
andi slcw thc ive iNgs wio macle wara;gainst Gibeon. For Uic

kowdge cf thin Zns ancient (ails cf nerolites, vdiiclî arc detcr-
itmicd %wah clironelAogicadiaccuricy, w aire inidubteto, blie industry
of te Cliince. T1hiey possessi autlîentic catalogues of lihe re-
markable iiieteors of ail classes, aerolites included, whict lie
nppeniredju China during a peidocf 2400 yers. Their reports
tlierefore reach back to tic Urne of Tymiaicus, antd tlîc second
Melsseuian Nvar of tic Spartaîis, or 1 79 yuars prior to tic lWai of
te large muetcoric storieat, Aegos Potaînce, -tçhîcb Pliny describes

as Vein- as «large as a cairt," evem iii bis day; andi which Hlum-
bilt it iks rnay ye-t hu foxînt, ncuithstanding time (allure tlit
attenuledti he efforts cf the African traveller, l3rown. Edward
Iliat, who lias transîntei liese records, lias fournd sixtcen (als of
aérf)litcs for tic cpoch froint lIe inîdl of tuie sevcnth century
13.C, to the 333rd ycar of Uic Chiristiani eni; wlile tic Greek
andi Romaut vriters mentionm only four sucb plieuomena, as

having oceurreti during Uic saine space of Urne. Hoe mentions
also, tliat duringr the tlîrcu centunries front A.D. 960 to 1270, net
fewcr than 147î9 ineteors are registered by officiai observent cm-
ployeti fur Uie plîrposu. lit 1794 the celubr.îted work of Cllatli
iwas publislicd, anid was the imicans of arousi iig geuîcraîl attention
tîtroughîcut Europie te, the %liole suiîject. lut tlî:t bock, a cata-
logu is givemi ofadl tie rcerdeci observations of fiice-hallsand ti ier
Inetcors %lîîch hadt been îîrevieîsiy- mrade; nd by thle Urne liait
bis second %vurk appearut ii 1 si1), coiitîiiiîig a fi accounit of
acrolites, regibtereti aîccordiiig t the periotîs aindt places of tlîcir
(il, ais wei.thei directionîs of tiîeir linoe of deseeiît, ail scepticisin
on the subject hiat vauiislîud, anti bis st.rternents wcerc receiveti
witi eiiru assent b>' thte scititic portion of bis rentiers at Ieast.
lis worh-, too, liadti Ui elfect of caîlliiig more gcner.î attention te,

tlnosc furruginous ntasses wirbili baà bc-en founti ici ditièrent

toe sucli Masses as tiiose feuxît ini Ottipa anti Bahiia in linazil,
the former of wlicli weigicd aibout 14,000 potundF, or sucli
specintens as tiiat of the Siberi:tn stone duscribeti by Pallas, andi
wliicl is îiow iii Uic ltîperil Muscum, iii St. Petersbuirg. I
nnav notice diuit the ztumbf-r of ac.rlites registered by Clilatini,
as Livinig (allen fron the ceonicemient of tIse Christian erm
tlown to 1S18, is 165. Beticeîî 1600 andi 1818, sevuteen of
these c l iritain, tifteun lu France, andi sevetten in Germaay.
Freini Clîladnis time ta, the present day, alntost evcry country
bas supplitil utot only observers but collectors cf tliese curious
stouieS, cf wliicl largeu quanitities are te bc scen in ever>' European
Musunt, anti net a few la tie cabinets of scientiflc gentlemen la
Uic Unittd States. Z

The naine of Profeser C. U. Sîtepard, is,%vehi Lknown for bis
entmusin iri cullecting and inve-strîgating tîseu cxnaordinary
bodies. Ile lias meccntly deposited in lus magniificeîit cabinet at

Anmiirs, IS. ametllc f nmstinerutig lia.îtc. Thiis
specin ien is entire, cf ani elonganýteti ovoidal fora,anti covereti with
thme usual indentationts. It aippears te bc compnact ma:llcable iron,
cxliibiting Uic cîtaracteristic cr)ystLldine fîinr&s. ntt weighs 178
poutids. gr Itvas discevcreti in Uic Great Lioa River, la tbo
Ncrnaqua Land, in Southt Afritca, anti, ltaving been tratsported
severil lîindrud miles iii wagons tu tc Cape cf GootI Hope, iras
shiplped teLoiiîdon. Professer Sliepard, beiîtg ii tce city art the
trne of its arrivai, iminediateiy entereti iito ntociatîons te,
obtamn possession cf fliis miniature 'vont, andi, wiUlioconsidenable
ditlkcultv succecedt. l3esides titis prince cf nieteorites ita> be
sei anotmer strainger, bclomngiîig te the samnc ltigli-loria noble
(nnmiljV, fron Seivcrn, S. È'., îvilig58 pountds. This col-
lection cf extra-terrestniai substances 'veiglis macro thait 350
pounds, and inchutes 200 specirns front more lthai 100 dif-
furent iecaîi.ics."

Tîer i asea -îgcrassweiglinmg about:3000 lsnlte Natu-
rai Ilistor> Lyccumtii ncNw York, whiicl mias founti nt the Redi
River, in Loisiaiîa. Jr. is stateti in the January No. cf Sllipian's
,Tournal liat Pro£. Smithm lias founti a innconite ia East Ten-
nessee, wliich %veighcd at firit, ovcr 60 lmai. It is a bighly inte-
restinc« ote, haviug furnisheti for tite ftrst tinie time so'lid prol-
cliloril cf iron fou'nd in a fissure. It is aise rich in phosp'lIuùrùt
cf irn andi nickel, andi furnishes nmterial for a full investigation
cf titis latter mainerai.

During the igh-lt incteoritcs arc £gencnahiy observed te 'all
from frlnblis; during tlîe <la>, (rom a smamll suddenly-formcd
dank clouti in a ecar sky thuh somectimes the cloud is wanting.
Generaily, the (al is accompantîet with, a vcry contsideribic crack-
jing noise, anti tce stoeo bn found is sommîtiares in a hicateti sta*,c
AIltlimgi pogessing much genenai resemblance ta Cati alter,
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te Liais; imilarity tiiere are exceptions regarding individuril points.
I Jonce, by soine nîincralogrists these inoeteorie ]lc~s ave been
distin-wished as thosi.e cuinitaining raiekoelifuroirs motcoric irun, «-nid
those cosiýistinw- of fine or coirseI -ranular incteorie (lubt. Ail
that hasle 'yet %een foutid, %vitlr ine exception 1 tdieve (that, of
Clruîîtonnay, iii La Vendce), lhave beeti covered %nitit a thair cries,
or rind, orilv a fev tentis of a linc l in res of a dcep, blark
colotir, oce.;sionally veimaied aînd sprinldcd oavcr %vitlr stiait asperi-
tics. This vruist is gcîîerrllv divided from the irîner lihît-grcy
mas;s bv a1 halrlvdfne ie of slbaration, -nnd b)e:trs nlarks of
lîaving been subjected to ani intcnscly liowerful heat. Amnîogst
the first wvho institutcdl the cheinical investigation of nîcteoric
stones, werc Vauquelin -nid Bcrzclitis, wvho cx:,iîried thcmn only
for tireir constituent clernents, %îiîich they made tu consibt of 15
ira number, %iz., ironi, nickel, cubait, aragnschroinurti, cop-
per arsenio, zinc, potasir, soda, suiphur, prhosphorais, -nnd car-
boit. Farier exaîuinations l'y tire Roses of Bierlin, P>rof Ram-
mclsberg, and Prof. Sirc1 îard of Amrherst, ]lave idded to tire
number, sci that the actuai number of rccognized elernents are
uno fever thant 19 or '-20. Prof. IL-iniielsberg, as *juotcd iu Vol.
1V. of Ilutanboldt's Cosmos, says: "0f the simple sadbstanccs
hitiierto 41etected iii tire meteorie Ctnes, there areISoyei
sulîdautr, josiiupliorus, carbon, silicium, alnmrinurn, magvîesinm,
calcium, jbtsiii soiunm, iron, nickel, cobalt, chroiniinm; mai-

racîm t"q.pl)r, tin, itnd tiauîium. The ,,rouiiir COlisttOeiit5
ire ~ ( allmera ilrc iLkLU-irun, a1 cornbinatiuni uf il.utipliurtis uith,
iron anrd n iîckl, ,rrltirret of ir-an anld 111.mgnetic pyrites, (2) uxy-
dized. in.i±rnetic irun ore, and chrome iroa ure; (3) silicates:
oli, îi,,rtIhîw, l.abrador, and augitu.' Cubait tiid irjo1,: are
tie nxuýt - j.tr. rt:zit, lut iruni iz thte rîîlisig in-rudicut.
Tite *s1>t:ifi,. gr.vriity uf -,viic of thesc stuites anrutntz tu as uruçh
as 4.2z', % iiuin luther cases it is mi low as 1.94.

FIRu-DALLS.

We may now briefly notice tie pecanliar fe:îtures of fire-isadls
and faliing stars, rcserv-inîg the tlîecrics thnt liave lecn proposed
regarding ic oengin uf rnetcjric stonies as applicable tu thc %% hld.
Tiiese meitevrs appear tu rie iii the arcs of grc:rt circles, and te
coune froint certd. particular 'lirections. Nu moi ement of rota-
tion lias licou rccogzîizcdl ln thici. Thecir apparent discs are
doubtlcss grcatly o,.crr.itcd front opltical causes. OccasLýonaliy
Llicy sellnu tc, cxcecd tue circumfercnce of tire full inoon, ivlichl,

at tîre distance of 110 Miles, wvould giea dianicter of about a
muile. Tite annount, of light given ont by tlncm Ls much less tlian
tlîat, of tIre moon. As tu the altitude o;f meteors, vcry great, dif-
féence of oî.iniou obtains. The fint series of observations for
dcterîininn tlîis point, as ivell as tlilr velocity, wcre made by
Brandes und Blenzeniaergr in Gerznany. iu 179S, and rcpeated (by
Brindes and .sthicrs) iu 1823. TIre iàt.tiid, varicd from 4 Lu SO
miles, a few froint 1,JO te -140 miles, and tlîe velocity froun lis te
36 miles in a second. Tite %clocitv. as %Iioivii by the rt>inîts of
M Quetclet's observations ln Ik1ehiim ia 1824, %vas about tic
samte as te Lransiatory velocity oýf thre earli-i. c., 16.4 miles.
Heis and H1ouzeau haavc Iatuly givca tire reult of observations,
rnal<ing flic vcloelty of soine shooting-stars tob bc tivecn 46 and
95 miles iu the second, consc.jnently 2 to 5 timeas as grent as thIe
lelanctatry veiocity of the e.irtlî. According te Uic cxisting mna-
surcientsL fire-blis nîtîtear te more slower tieantsîeigsas
but, at tic veiocity staitcd, it is astonishiing Umat, they do îlot in],
deeper into the cardar, ouiy oue bcin.j lluivi te have jrloughced
iup tIre earth te the depthi of 18 fect. Tite visible duration of
meteers seloi exceeds a fei seconds, althougla, occasional in-
stances of longer duration are reorded. Capt. Shortrede .saw a
Mneteor at Clihkai la din, ii 1842, whnicli, witli its train, was

visilulo for flearI> ive minutes. Tie nuostinotableinstance cf this
sort is tîrut of Jenny Lind's ineteor, sen froin, Boston ou tho 30tir
Sept., 1,950, and whlicli rcnined visible for an liour. On the
ist Ajiril, 18.-1, za very lIbriliant, eue iras sec, ait Aden. It wfl5
miàt.ik-eh by the scntry ut the iurk-ih waii for an atlir.m-rockcet,
anid hoe discliarged lais zîîînsket :îccordingl),, gi ring the uisinai notice
and tans sunuonin-r Le armus from tIroir midiglit siumbers the
irbiolo garrisoîr of -1000 men.

Perhaps one of thic most oxtraordiniary meteors tliat ever apl-
pearcd lin Eigliuid was secn front two indejiendent, stations in
tire parishi of Booston, about the lst Nov. last, at 3 Il. .57 Mili.,
p.rn, and, of course, in liroad divligLît IId tis plienoîieoo
oeýeurrcd ait nilît tinîne, itwuouldl have licoua lorionis clject. Tite
following particuilars are griven lu a hotter tu the Tiimes ncwspaper,
lîy E. J. Lowe, E-Aq., of tire liceston Oliservatory: "'Thre mncor
inoved nicarhy pcrjicndicuiarly down, inclining tu erist. It was
first secu as a circular biody, of -about lialf the 1apparent dimeter
of tic sunt, bihg accoînparaied by a streani of lighlt; aftcrwards
it incrcasedl te aimost the dianicter of the surit, anîd thon bitrst
iute fragmients with au explosion. Tite report of the explosion
iras front 1 sec. to 3 sec. after Lue Meteor liad disappcarcd, and
resemiblcd distant, tirduder. Tire meteor passed over about 15
deg. of space, disappeariug 30 deg. E. of N., ut an altitude of
alpuitt 10 d!. - "urration, 3 sec. It iras vcry lirilliant, siiing
uvitîr a _ýrne%% iiat 3 viluw lilit. Soult ufterwards, near tire spot
whlere it hiad disappearet!, ai baud ef prisrnatic colurs was visi-
bIe, bviirng2 dcg. %vide andl 5 deg. i lirgth. Tis picuomenon
w lieu tlrst percuivot! ias as brilliatit, as a rainhoir, but scon fadcd,
fina«lly disalapeatring lu abouit.- min. Ciuuds%,rere dispcrsed over
Ulic ;ky, fruom blind une uf wliitl tire meateur apptarcd, after
ivards vanisliing bchinnd nnotiier. Tito prisinatie ceonrs irere
seeii upon clouds, or siiniîg througir thcm. Anotirer observer
informed ina allerwards that tie nicteor at first moved moro
obliqriely than aftervards; it thrce tinies burst lite fragments,
and was distinctly obserred te pa bcneath a eloud.

.Accordingr te, Mr. Lowe, meteors Mnay bie divided juto tliree
Classes: Ilst.Those with luminous strealcs; 2nd. Tiiose witb sepla-
rate stars, and those ivitîrout auy appendage; and 3rd. Those

lrebodies ii wel.deflucd dise,;. Tite ilrst ciass, bic tlrin,
nuayp sâne by iidiereiti ligld, or lbc surrounded by a luminous
aliiosplhere; tire second ciass .,y reflected liglit as dcscribcd liy
Sir Johin Lubbeek; and tue diird cla-m muy be pureiy ntmo-
spirericai. As tis kint! ucarly alwayr move in patlis discordanit
to tire direction of tire otirer meteors, tirey are net al%îays sphteri.
cal, aud soinetimes change tlîcir forin. "Ibhave seuthem alLer
tiroir colour from blinc te med, and lu eue instance I &-aw a meteor
of a bine colorngie out orangc-reul spnrks. M. Hiatnl tells me lie
saIt a green meteor turu te a crltason colour." From 4000 eliser-
vatious,coilerfed durnugninecears, it lia-sliccu inferred by Schmidt
tliat 2-3rds of tlire.liooting-stairs are whiite, 1-7tli yelliw, 1-1ITth
yeliowiired, and ouly, i-7'tli green. As tu tire curions- fart
aiieged by sore observer-, tira. ureteor and siiooting-stars ap-
pcar uow and tlien te ascend, or te aiteruaite in ascent and desceut,
as if neci and opposite forces irere brougi i te piav, Bessel and
oatiers tiiin< it imprrobable. IL perlinpe requires st111 furtiicr ob-
servation and researcli. Great diversity of opinion prevails as te
,%vhctlàcr uncteors are aiways wassoiated iritîr some foras of.mat-
ter analogous to thlai. of kuciun acrolites; but tire presumrption S§
stronZ tit meteoric ciements are prescrit lu ail of tirei, whctbcir
preciiîitatcd or uot. Tite first fermai catalogue of remar<able
meteors cf ail kiuds wu asdit made by Quctelet, and( ptrblislied
first in 1837, and inlul 1841. Then foliowed the catalogue
cf Mr. Hlerrick, lin tie United Sutes, and tira. of M. Chasies n

L1854.
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Paris, in 1841. Sice tien, bowever, Professr Powell, of Ox-
ford, lias collectedl cvery recordcd icetoric appoalranice in ally
portion of the globe, and has publiblied the rcsult of Ilia Bient
extensive rescarchca in the Annuni Recports of the Biî itis, Asso-
ciation for the Advanccmcant of Science, for the years froîin 1847
ta 1852.

(To bc continitcd.)

on the Duration andi Expretation 0or Lire lu canaadat contparta
wilh other Cousitrleu.

Notice of a Paper read I.eéfore the Cimna<iat nstiteite on Saturday,
Januarij 28MA, 1854, by Geo. Ir. Darine!!, léq.

.&fter giving a brief accounit of the progress of the doctrine of
probabilities, particularly as applied te lic contingencies, a history
of the varions; tables slow lis usa amnong.f actunries, and an expia-
nation bath of their nature and af th:e marnecr in which they are
usec, Mr. Dartuell proceed ta state that,-

In framing tables of 111e adapted ta Canada, difhicailties of no
ordinaxy character have ta bc surinoated, ns, eve» nt the bcst, a
great portian of the data thernsulves zuuist be deduced froin tari-
ous sources, and oinly :îfter tUe must carclul calculation. Thms
difliculties chiefly arise frosrn the f,îct, that, in this Province, nie
general records of births and mortilitios exist, as iii the nioller
country, where the registratiun of ci-cry birth, dcath, and niarriage
is rcndered compulsory by law. It may bo sauie y cars before
the utility, and, indeed, the neccsitv vi the introduction of sucli

regstration may becoine apparent in Canada; until then, Uie
datia on which we have ta work is uncertain ind liable ta error.

In the table wbich is publslied with this papser, and arranged
in columins are inctuded the tables af lice expectation frein tie
foliowing sources, riz: the Northamnpton, the Carlisle, Breslau
or De Moivres, the French or Des Parcieux, the Bel-gian, the
Swcdisb, and the Canadian. Tite expcctation of liCe lias only
been taken for quinqucunial period.s that bciuig quite sucient
for the purposes of coniparisan with otiîcr coinitries. Tie ex-
pceation cf Canadian lifo for the a-es prior ta sixteen will nlot
Lbe fasuid in thc table. Hlowevcr, i. rnay be liere reinarkced thsit
c1sild life in Canada, except amncng vory yaurag infants, is nearhly
equal ta English or forcigu hife ait tie saisie ages, the great
deflciency-beingr fournd ta range betiveen the ages of thîirty and
forty-fivc or flfty, after %vhichî tnie Canadian life rapidly iînpraves,
and at hcngthî ini some of [lia older aigos, becoities superior ta tiiat,
of other counitries.

A curious fact in conuction vvith Canadian lif-3 nmy bherû bo
noted. MAmost ail tables in which Ulic sexes arc distinguislicd
unite in presenting titis resuit, naînely, that femrale hife is botter
than male; and many cilices proced upon titis assumîtition and
grant annuities on fernale laves nt lowcr rates than an maies In
Canada this rule olads good in the carlior ages of l11e as, far as
the ageocf thirty, when Uic figures are for males 19.64, and for
f&=ules 2 1.32, bcing a ditrcrcncc of niore than a ycar and a hall
in faveur cf feniale hife. liere, however, tlài superiority ceuses
tu exist, for nt thirty-flvc the nuinhetrs arc, maies 19.50, fenmales
18.07; at forty thc difference la stili greater, the average 111e for
feinahes being 17.6, and titat for finales only 15.59; at forty-
fire the numbers arc, males 15.57, femukls 13; ut fifty the dif-
ference is net se gîcti the figures bcing for maies 13.11, for
fcmnales 12.50; and at flfty-five feniale life lia-s rcgusied its farmner
suprcmacy, the nuinhors bcing 11.71 for mnale ta 14.13 for

feinnies. Tihis superiority is retained for the remflaining ycars of
existence. lis the Canadian table the expectny ai male and
feinalc lie is combiinod, the dîfl'crence îlot being great cnoîîgh ta
warrant separation; besideS the COntruSt betVeeaîi it and other
coulatries wiil bo molre readiiy seen titan if the table woro divided
juita two, in addition ta the fact titat thie exees at ane period
balanaces Uhc derlciency ut attotiior.

A reicrence ta Uic table xviil show that, mntil the highier arrs
of lufe are attained, Canadian lufe is inférior ta :dmostaill atfier
couittrie-Uîai-.t this iîiferiority, dimiiniishoes ns hife advanccs, and
thati l ige the chance afisurvivorship in Caniada is soniething
greater titan ait an), af the iuhaces nanied in the tables. At the

gef15, tlhe diffleotce but%% ccii Canadiais ice and Silesian and
Enlsa(as qlio%%-a by the Nortaîîpton table ai lueé) is about 11

veanri-etwveii the Carlisle 1 9 vears, asid between othor countries

somethin_ lms. Aslhife :advance(>,timis great differcette dinminislies
gradually; for, at 45, 111e lit Northamnpton is only about 5 years
superc.r ta thtat in Canada. At 50 the line apphroaches nearer.
Fruits 50 ta 70 it is equal ta sorti counstries, and sliglitly inferior
tealotlers. At 80 kt anîd the Carlisho toucli tuie saine point, and
froin that period tili Ulic end af 111e Canada la superior te the 6
aters.

Thi, unflîvorable clînracter of Canadian lîcaltli, as presented
by these tables, niuy Lc accountcd1 fu'r ini vurious n aas. As lie-
fore rcma«rke4d, thcy arc Ifurpu>cly takeun nt as iiefriur a datumn
s possible, for the ruirpose cf .sccurîty. Tis alune mould add
thieugliaut a cotisiderable lper cznntago ta the tablu cf Canadian
e\ppctaîtionofife. Aoîo fas nyb siîudtcipr
fpet maiiiir in ý%'hîiv te cenbus ia talc..» in this cotiîatry; fur on
tu*o sets oi calculations, fouiiled un thc census ai 1842 and 1848,
Caîl.tadia-n lufe %vs fontd ta e bo btter ini the latter pcriod froni 2
ta 10 per 4cent.; and thiere tan be very littie doubt tlat the last
census ivilI exîtibit un equai imspravement an that af 18.48, eliiefly
arising fraîn the gre.îter accurucy %vith .vliceli these periodicul,
uxîumbc-dngs- ai the pople" are mnade, and tuai any tabculations

dedured froins the data of the next cousus %vili tond ta prove that
Canadian 111e isalit lcust equal, if not superior, ta hile in similar
circunistances in Engiand, aud, conscequentiy, ta that in other
counstîles.

The rettîrns of burials in the cemeiteries cf tlîis city for the
four years eading 1850, affarded a datuni uoa vhticl sanme tiîne
aigeo the writcr formcd a table ofioxpcîation ai1.Titis .grc,-~a~n for fluctuations unavaidahîle in such a sanial unisber of
de-atis, in tuienminwith ttose wlîiclt re liera presented. Thesa
ioiîrycarseîîîbrared tUie eriodi iluiich tie chialera, tuie eign-t
feyer, and dysentry ruade serions ravagnces :111ang the poplaâtion
of our city, and tiitýenre wolild nlot Le a flair test af the genieral
state af heaithi of Caniada. lksides, any deductians inade Ironi
the records oi buials ivili Le liable tea n error increasing ectI
year. if dlue ahinivance Le îlot inade for hirths aînd immigration-
the lutter au important item iii aur statistics.

The di friculties wliichî at tend the formation of a table aI expet-
ttia» for Cantada an whuich dependence tan be placcd, iniglit
suggest a laint whîich perlîaps inilt be useful ut the ncxt census-

ta I fg , lu asny ane yeur, a complote census îvere made, regins-
t the uic gocf cvcîy individual, and af Uic deatbs wlaich tock

place in the 305 days next folioving, the day cf the census, wverc
zîoted, thc law of nîortahîty could bèe duced. In such cas-, the
nnbers living ut cvery age would Le so large, thai the propor-
tion of doatlîs aniong [lieui in a sinîgle year could lic saiely de-
pcndcd an for poiutiîg ont, %vith great neanies, Uic law whaich,
regulates te mortality af large masses.
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TABLE 0F TIIE EXPECTANCY 0F LIFE.

0 32.74 .14.68
ri 40.84 51.25

10 39.78 48.82
15i 86.51 415.01
00 83.43 41.46
25 30.85 37.86
30 2 8.27 -4 -4.34
85 *25.68 :11.00
40 23.08 27.061
45 20.52 24.46
50 17.99 21.11
e5 1.3.58 17.58
60 13.21 14.34
65 10.88 11.71.
70 8.60 9.18
75 6.54 7.01
80 4.7.3 0.51
85 3.37 4.12
90 2.41 1..2 8
95 .75 8.43

100 .... 2.28
104 .50

43.00
40.05
38.00)
35.05
38.00
30.05
28.(0)
25.05
23.00
210.05
18.00
15.05
13.00
10.05
8.00
5.05
3.00

.05

4.

48.27
46.83
43.51
40.22
37.17
34.06;
30.88
27j.48
23.89
20.38
17.25
24.26
11.26
8.64
6.50
4.69
8.21
1.77

82.02
45.o7
43.09
40-.05
87.03
84-07
32.00
28.09
115.08
22.07
19.05
16.04
13.04
10.08
8.04
6.04
5.00
8.08
3.01
2.01
.05

42.95
46.71)
45i.07
41.64
:18.02
84.58
31.21
28.03
24.66
21.61
18.46
15.53
11-.63
10.10

7.72
5.91
4.2 8
3.23
2.05
1.00

Ç.

-3.67
:21.49
20.48
19«. 09.
10.8
14.24
11.66
18.31
12.16
10.62
0.31
1.37
5.60
5.04
3.52
1.19

Robert Stephenson, X.P#

(Contitaucdf.rona paie 108.)

It incrcases tha expausé of tlic cinrying depantineut; thac angines
4re more expetîsive, &e anc flia temnders; dha %vorksiîops freux tiroir
size are aIse more expetisiva; the stations aise requina greator
rout. 1 think ail the sidimtgs are of a langer radius thait tîtose
upon tite narrowcer gîtage, in orden te, allow dia annjie ta go
titrougli ividueut -,riidisig flue rail-; or siiding up)on dieux. Ïn
fact cvcrvllîinoe is upon an inieced scalo. Tita titna-tahles are
se cunxbeous ilit, thcy catuiot use thetu. * * * 1 sce ne
good ri-soit whîy flic axpenses of wonking shuould ba lass. Thera
aire saveral items whicli itt muy opinionu tend( te maka it mue. 1
bclieve ftie res-istauca cf flia 'ida carringes uîoviîîg alottg tlie lins
of die bnoad gutage to ba noe dian upoti dlia niarrow guage."

Mn. Stephenson sibsequently gave luis avidence te flceaffect
that the uarrew guagea afol'orda rooni fu>r tha construction of angines
cf ample pewer for werking auy trainis tat iiglt ba requincd;
and tlitnt file poiver cf Ûia angines wvould iu future ba liniited by
thc 'vaight 'vîticli tlie rails ira cnpable of supporting. "A'e may
build," lie ays "engines ute ivtider guage ne douîbt lienvier
and langer in dimensions and more powa-rful, but thon voir mnust
niaka a rend te support it ou purpose. And 'vidi rafereuce te
tia comparative speed on tue broad and narrow guage, lie says,
IlEveny day 'va :.:e riuuuing uipwatrds of fiftv miles au ]leur 'vil
viun pas.enger train.-, and diesa angines 'vare net madle xithi a
View te attaniing a maxtmum spead, but such a spaad «as 'va
deamed dieu tdvi8able te attain. W a lld neyer ainted ta get
aur passengaer trains tipon tlia natTow guaýge lues te rus more
titan 30 tmiles an lueur, iucitding stpa edcrefora 've lind
rnrely if aiven attempted a svheal hargar than fie fbet six iuchas lu
diameter. On flic North Midlazid 1 briad çoe cf six ftet

diameter, aud theyý arc thoera constantly running 50 mtiles an hour.
' 'Thera ia no difficulty wiîatever iu nklnoe an angine

uipon flhc narrow ganga te tuke forty tons ut sixty tuie an.S ur
flot fio lenst diffiulty, or oven more tilit tllat" Again ho "aYs,

fica 'vida guarge atgitios ara not more poxvarfül, but tiîey rire
lîcavier lu proportion to their powver. lt is quita chair tlint oecry
thing iu tire width of tile aucnenc overy thlîig that is to go acress
front side te side, is g ili th esaigine ne power at ail; it is au
iienibr:uîce ratiier titaàn otlî-erwise." Auîd getîer:îlly oti tic
comxparative xîaclîanical and commnercial advantages of the two
systauls hie says, I balievc it (the %vide guage) is itiferior ln both
ivays. I believo it is boss convaniaut baatse it rcquircs larger
stations; you aîre obliged to hava a larger radius antd tmora rooni
for your siditîgs: nt leaLst you ouirlt t hiavea te %vork %vitt flic
saine facility. Cotnmiiercially salttthe advantage of flima large
truck, 1 lrn convinced, ini iiie *ésa's Ont of tell is tîjt feit ut ail1,
aud in cases whIere dia trucks ira net filled aud loadad to their
maximum it is a positive disadv-atga to the Cotmpatny, which
mutst fdl upoi tha publie cvetntuahly."

To tlia question of flia safaty of tile two gpages, Mr. Stephenson
replies gemtcrally duit, "As an abstract question 1 do flot think
thera catib ha ny lina of differauca draun batwcau tha ane gruage
and tlia other, lu that rIspect they maust ba both -li .

Of course sucl dccided opinions in reference to this important
topic as 'vara cxpircsed by Mr. Stephesont, aud whieh 'va have
briefly qUotad, vare flot left itîililleuged; tile broad guage
interast, diomîgli comniparatively similiI, hadl mifl'cient ut staka in the
extenisioni of is Uines te urge its represetativas to tlic refutation
ofîh f rgtic t of its eppemmzemît%, sud lir. Brunoal, as flie originator
of the seven fiet guaga, enterad 'vitli cenfidaee upon tha dafenca
of ]lis recomtiaundatioti te tha Grent '%Vestern Counpany te adopt
titnt guaga. Inu his evideuce bafore tlia guageo coin imis8ioners,
givan subsaquantly te Mr. Stephenson'.-, lia did flot hesitate te
alai many udvantagas for the broid guaga. " Looltitîg," says
hae, "ta tlic spccds whielî I ceutemplated -ýould ba ndoptad on
railways, antd ta h dia mses te ba moved, it seeined to nie dit
tlia whitle machine 'vas tee stuall for the wvork te lic dona, aud
that it requircd that tlic parts slîould ba on a meule toe commen-
sur.ita with th di mass aud the vclozity te ba tttained;" uîtd wheu
questiotiad as te Nvliether ]lus axperiecc of tha brond guaga hadl at
ail shukaen ]lis opinion of its advantagas, lie said, I 1 .Ioiiid radier
ba abovc thaxi under sevcri feat ziow, if 1 Lad te recetîstruat the
hunes."

Tha basis on wii Mr. Brunel appears te have foivîdad these
opposite opinions te Mr. Stephienson appeurs te haviieWbea chieiiy
tha anticipation of largeiy increcd trailie, :îud a hielie-f thut it
could ba muci tue cheaply carried by stock of grater lataral
cap:îcity, ivhile cugines cf larger power coîtld ha made ut a1 ruidîced
original cost for us equal arnutt of powar, and tîtat dia power se
obtaiued coîîid bc more cliply worked. "Tha first cost," says
ha, "of t samie ainouit of power la of course less in toux anginee
thin it 'viii ba is fifuacu, if finat 'vera tlia proportion, but 1 look
rater xîpen it as to e t fftciprncy of tJic result cf tile workhing of
the whiolo machina tItan a niera question cf aaonomy in dlic lirst
east of fite inachinery, aud taking tla massés ta ha niovcd ms
vary.ng frem, 60 te 70 or 80 tons in cases of p.%n.s'ur trnins,
aud et), 200 tans aud 300 ton.s in cases of goods traitns (and tlîey
'Vary muci axccad diat frequleutl3j; l'ut taking hanse- mR."e and
taking die speeds ta b ha at they 'viii very slîortiy be, 1 have ne
doubi. 50 aud 60 miles an heur for pasnigar traiin-, and 30 for
goods trains; 1 behieve tlat, to cary thoç< .% ightstdîosespecs
eticicntiy, it is hatter te have larger carniages, and larger wagien
and h-arger vhteals, sud more powerful angines titan those\ ltich
have hitanete benu usas]." la tues goas int dhe question of
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comparative coet of construction, whlch lie maltes out ta bc but
littlu inceascd over the nearrowv guage. not necssarily iii propor-
tion Wo the iîaereased ividtli of %vay-. Ilo also treats tlîo coinnier-
cial question of a break in the guage lIn a very differont view to
tlî:t adopteti ly Mr. Stc1ephesoni, anJ coiisiders the iîiconveniences
likely to arieo tlicîcfruîi, uiàleýs occeurring ii , i he of great
tlarougli trailic, as of coniparativcly little imîportance.

In considering the opiniions given oi> titis question by tho prini-
cip:îl advocatcs ouf the rival iîiteas.ts, ive are led to tlae conicluision
thiat bot ha:ve takeiî an cxtrcîiic viewv of te citsc-viewvs strciigth-
ciied, utidotîbtLdly, by tlîe înagiitude af the interests itivolred,
and slî:red to a gritt exteîît by the professional gentlemnii wvho
YaVe tuir opi )ionas before thie Coin ni issioîicrs. Sontie of Uic
latter, and timlon- thena 1%r. Locke, coîisidercd that the niost
advantageous guiege wvould lay bctwccîî tlîc two extremes. TIiere
ea bu no doubt tlîat whatever deat mîcan May bie, the grent extouat
of ronds alreedy eoistructcd in England, and the vast aîîonit of
stock employed thereon, prevented any universal chiange ta a
%vider guage tînsi 4 feet 81~ in. It ivas also made apparent that
suchi a guage %vas fully equivalent, bot as regards tlîe powcr and
capacity of the rolling stock,.vlichl the re.-ources of tie eîîgiîîeers of
flîitiiaid placetl upon it, ta tic accomnmodation af a traf lic as
active as was likcly to be in existenicc for mîany yers to conte. At
Ilie s * ue tinte, ive think stroniî? reasons %vere offéed ta show tiiet,
ivlicrc a large amount cf trailic %vas probable, mnîy edî'antagos
were ottered by ant increed wtldU of guage; and cspecîally
rney %v inastance thc argument, tiat a given aniant of power
coîîld bc more claeaply eceated aîîd maintainil iwhcn developed

lai"te egics ha w/e».infif ce."ILis trucaudwias.tduaiit-
ted, tiat origines as powcerful, or ncarly sa, hait beeza constructed
on tlae îîa-rrov ruaree as liad been constructed an the broad guage;
and perliaps the &tnuc me>' lold truc ta this timo. Yet we think
there can be litte doubt but a few iiiches grenier breadtai would
Le of great advantag e ta the narrow guage enigines. Increase
of Icagth is not alI-sufficient ta inecase of po1wer in the xnost
econamical, form, inasmuch as Uhc friction of thc heated air pass-

"n througli the tubes requires ivereiscd force af blast ta create
th, necessary draft, causing an equivalent increase in the back
îîrcssure iii tie cytinders; and moreover, thougli as large boi ers
bad been crowded betwccn tac- narrow guage wlîeels as liad been
founid necessar>', it lad bec» cffLcted by placing the framnework
outsidc the wliecls, wliich is, in tuait> respect-, prejudicial ta tic
strcngth aîîd sufecty of tlîe machinie. Tiiere is also anatlier con-
sideration atrectiug thais question in Americe, flot su esscial on
Eîîglishi Ues, and tîterefore less thiotîglt af in England. It is
tic advantage of heing able ta construct ver>' poiverful engines
-- uiginels capable of generating steara ivith great rapidity, anîd
thaecefore competent ta wvork au activc trafici over tue Iica%,y
grades wliich the small cost per mile af our ronds necessariil>' in-
volves At prescrit, tiiis isof Mnir importance an Canadian rail-

w sbut its valne is elready fuit oui man>' lises i the Unaited
States, and as being a rnchel checaper mode of providing for in-
crcascd carrying capacity on aur roads than the reduction of thcir
gradeg, it isnfot tabe Iost siftbto aI view, tiacreforeof al tlaese
considcrations-cspecially tia latter-and also af the additional
anc tact inucl of aur traflic will, for severel yecars, couisint of tic
produrts of the forest, Nvhicla ivill îîot bear a laigli tar«f and yet
require a grc:ît expeuiditure of powver for their transportaion in
proportion to thacir velue, we t I ink tlic railway lc«risIation af
Canada baes been fortunawt in fixing- five fcet six inclics as thc
îînifornt guage ta bc adoptcd, andi have na doubt but the addi-
tional widti af nine inches between tic whcels will be usefully
cmploycd in the creation of cheal) powcr whercwith ta surmaunt
our grades, and bring aur lumber and timber ta maarket.

3

At the gencral clection of 1847, Robert Stephienson ivas returncd
to the Jiperiil Parlianient withotit opposition fur th(e lorougli
of W'hitby, in Yorkshiire. Ilc wiis rctutriiîcd on the couîservîîtive
and protectioîîist interesti îiid asop otathe enulownnt of tho
Cathlin clerg2,y, nd ta the repeal of thc navigation 1;1%s. 111 Uic
saine yetir wiLs coinitiîwncecd, untder his the ,crisoi, ic twcd
Viaduti!, to wviicli ive lî:îve previojusly alluded-a worli rcîinark-
able for its magnitude (2170 feet inlî±tî and 1-25 fect in

hegtas beiwî til e 4 1..,..stoii vii t he morldl. Two
ycars %vere spelît on titis %vork ini obtaiîîiîg f oîîîîdaion-is, for wliiclî
pltirp)osL a fifty lîoî-c etigile was coiîst.tiit!y eniffloycd iii puniping
water froin.thei coffi!r danis, and ini dri% iit,, jiles for the foiuda-
tiouîs. Tite ainouit of îiîîsoiîrv coniiicd ini this viadaîci is up-
wards of a million cuibic feut, anîd thcre are twvo millions anîd a
là-if of bricks in ti Ui mer portion of Uic arches. Thtis work wns
conipleted in Attiist, 1850, aînd on the 291t of tlîat naontlî wvas
opetied by the Queen iii person, ivlio namied it the '-RoyAL
I3oriw-:t 13itDc.s." On tlîis occasion, 'Mr. Stephienson ives pro-
scnted to lier Mnjesty by Prinice Albert, anîd %ves sliorty aftcr
ofTcèrcd the liîîur of l<îîaitliood, wiiclî lie rcspectfully declined.

In comparison %vith tli, Chiester nd lfoh lad line, ail tlîc
formear works of Stephîenson lose tîteir great importanîce; ziîd
wlicticr wc considcr tie magnitutde of tUic engitîeetiîig %vorks,
upoii it, or its jiolitical and commercial importance inii afordincc
tlie mens of a rapid coiîînniation bctween tie capitais of the
two kingdoins, ive shall reddy uîîderstasid tie feelings oif pride
with ivh-ichi Nfr. Stephenîson, rfcrred on a recent occasion tW iLs
sttccessful completion.

Xining luase.

At a recont, meeting of the Entamnologicel Society, London,
-Capt. C. J. Cox prcsentcd specimens of tie bark and wood of
Elmi and Ash, illustrating the dilicrent wnays of miniîîg pursued by
the lavoe of Cossus Zig» zpcrda, Scolyt us dcstruct or, and Iylesiinus
Frazini. From the vast and rapid inrrease: of the Scolyti, ex-
tensive damage liad already atcrued ta the cîni trccs in tie
parks and tie neiglîbourhood af London, and also ini înny oter
places, and lie wves cerLzin Unit. unlcss meanus %vere spcedily adopt-
cd to chîeck the cvii, in 00 or 70 years there ivould liot bce unî clini
trc nic.r London. Coîîtrnry ta the general notion, lie lied
ascertaiîîcd that sound voutig trocs were att:ickced, rendervd dis-
esd, and ultimaecly kîillcd by the inîjuries iilîictedl on tlîcin by
Scolytus. By experinients iii dt gardens of the Royal Botaîaic
Society, Ilcgcnt's Park, lie foutid that a1 diseascd trcc could be
rcndcred souxaid and lic:îhiy by rcînoiing the bark, froin Uie
the part affectcd, inîd îlcstroy-iig iL :-the Cossus had heen
rcînovcd 'y cuttinig ont and the troc o1îcratcd upon soon
recovcre(l. Till injurions cifect prodîîccd bot by Scolytns and
Cossus lic attributed in a grent meesure to a poi.sotinus qualitv
in the exereracat of tic larv.-«4Mr. WVestwood said Audonin
ld showil 1dm, nt Paris, that tlie female Scolvtus tirst :atcke'1
a trc for food, and1 tlit otlier fcmalcs followcd and depositcoîl
tiucir cggs in Uic cxjîoscced cc-r Curtis lind nieyer k-nown
yaning trees attacked, ind lec doubted if :îîy trocs wcre infested
until tlîoy wcerc dise;iscd or decaying fromn a.g.-Capt. Cox re-
plicd, that lie lind kuio%,n the cggs laid ou1 sond tri!es; tiat
tic inscts cat into ded ivood onlv aftcr the harlz and ;iIt'urîîuin
wrerc cxlîausted; euîd tiiet the trees iii ltcgcnt's Park wvere ,row-
ing vigorously ivhen first attacked, and after being operated on
rccovered their hîealth.
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1Papes fronts Wood vibre.

In consequenco of the ftcarcity of rag, nnd a prohibition of
their exportation froin various continental states to this country
soine niant: lias beeu cxcited respccting a (leiciency in the supplyý
of papier to meet the requiremrents of tht A--; and tlîis -s not to
be wondered at, for the diffuision of knowledge by mneaus of the
press lias becoine so vast, tlîat we scarcely knýow auiything short
of a lad hnarvcst %which would be so mucli féit bi' tlîe conuuuauiity
as a Iimnited production of tlîis vaîluable conuuiodity. \Vo have
the satisfaction of finditig that, by the application of chernical
science, the most important results, as regards the fabric of paper,
have alrendy been effcctet; nor do we believo that, since the
papyrus was first used for writing, so important a fact bas been
cst.nblished as that of the ninnufficture of paper from wood fibre.
This extrnordinary and valuable discovcry bas recently been
patentcd by Messms Watt and Burgess, to wl:om the public la
indebted for niany valutable discoveries ix: chemistry. Two,
specimnens of the raw material are before us: the first consiste
simply of deal sbavings; tîxe second of A pure white pulpy suîb-
stance, very much rcsembliug a piece of cottoni when first taken
from tho pod, only a little liarder to the toucb. The manufae-
tured article is declarcd by, conipetent judges equal, to any sample
of writiag paper now selhiug at 7d. per lb. It presents a beau-
tifuil surface, ivith a pure colour]ess tint, and is fre froni defeet
or blemish of nny sort. l'le cost of production is 8tatcd to be
sonieihat under £25 per ton, whid: is a saviug of more thian
£12 upon the price per ton of the mag paper now in use.-Suiz.

A donation froin Mr. S. Fleming, 0. E., of a conch 8hell, found
ou one of tho Fishing Island%, Laie Huron, was announced.

A paper was rcad by Mr. T. Ilenniag on IlMeteors and Fait-
ing Stars."1

lEighth Ordiuiary Mleeting$ February llthp 1864.

The naines of the followiag candidates for menibership were,
read:

Collingwood Schrieber.............Toronto.
William I. Grahame...............Vaughian.
Join Maijor................. ....... Toronto.

The following gentlemen were clected members:
T. Kcllog.........Township of I3rock.
Capt. Weatherly----------Toronto.
Charles Stewart, Junior Member ........ "

A donation from, the Hon. Est Indi Comnpany of a cop of
the Magnetical and Mettorological Observations mule at Bom-
bay in the year 1849, was annonced.

An alteration in the Bye-Law relating to the ballotiurg for
members, of which notice was given by M. D. Crawford At the
sixth ordinary meeting, was brougbt forward, and it was thon

Resolved: That in section 8 of the Bye-Laws the words Ilif
black halls to the amount of one-fourth appear" bc substitutedl
for t.he words «<'if one or more black balse Il

A Lecture was deliveredl by Professer Wilson "lOn soine
Coincidences between the Primitive Antiquities of the Old and
New World."1

The 'Meteorological report for tho year 1853, contnining a
summary of.-the observations made at the Provincial Magnetical
Observatory, was read by Professer Cherriman.

INCOBPORATED BM ROYAL CHARTER.

fieventh Ordhsary Meeting, PCbruary 4th5 1854&.

The naine of the following candidates for membersbip were
rend:-

T. Kellog ............... Township of Brock.
Capt Wcat.herly-------------------...Toront.
Charles Stewart, Junior Member .......

The following gentlemen were elected members:
J. E. Ellis......................... Toronto.
A. J. Thibodo...................... Kingstoi.
G. P. Ure .......................... Toronto

X1isth Onlinary Meetiag, Pcbruary Igthp 1854.

The tames of the following candidates for membership, werc
rend:

William B. Heward----------------....Toronto.
Benjaimin WVorkman---- -------- ---.. Montreul.
Profffler W. Andrew ............... a
Archibald Ha, MD. - -----------

The following gentlemen were clccted members:
C. Schricber---------------------....Toronto.
W. R. Grahame-------------------...Vaughan.
J. M1ajor-------------Toront.

A papier wan read by tho Rev Profesoer Irving "fOn Solar
Eclipsc&."
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Tenth Ordinutry Meeting, Febriary 25thq 1854,

A donation frein Mr. Peter Cameron, of Toronto, of a copy of
Euclid's Moements, published in 1651, %vas announced.

The following gentlemen were elected members:
W. B. Howard................. -.... Toronto.
Benjamin Workoeaa ................ Montreal.
Professer NW. Andrew. --...........

A. Hall, M.D ------- -------- -------
A paper n'as read by the Rtev. Professor Parry "lOn the Early

History of Ancient Rome."

Professer Chapman gave a short account of a specimen of
Chiorastrolite fromn Lake Superior, and afterwards made some
observations on the mainerais presented to the Institute by Dr.
Wilson, of Perth.

The Caisudjan lintitute and the Toronto Athenseurn.

Report of the Special Cornntiiteea of the Caadan .l¼stiiie
and the Toronto thenoeur, appoinied Io confer on the sus-
ject of the union of Ikose Institutions:

After consultation, it n'as ngreed to recommend-
"That the AtbenSeuna be merged in the Canadian Institute,

transferriîîg its books, minerais, and other properties (exclusive
,of such as sony be necessary or are non' used in the News Rooso),
togetber with its present funds derived from Parliamnent, on con-
dition,

"11. That the Library thus fornied by the books of the two
Institutions, with sucli additions as may liereafier be made froax
thpir conimon funds shail constituto a Library to -w'bich the pub-
lic shali have acccss for reference, under such regulations as sony
be adopted in .iew of the proper ceue and managemient of the
saine.

Il 2. 'i*hat the members of the Athenreum shall become mem-
bers of the Canadian Institutc.

" 3. Tliat the Governors of the Atbenvaum shall be elected
]ife-znembers of the Canadian Instinute.

«IWhereupon it n'as further agreed that ecd Speciail Coin-
mintce slial report the above as a satisfactory basis for the pro-
posed amnalgamation, reserving niatters of detail for future adjust-
ment under renewe(l authority.

" That on the arrangements in detail being thus eompleted, a
vote shall be talien by echd body in Special General Meeting
which, if affirmative, shahl provisionally establish the union, pendt
ing the passage of sucli an Act of Parliamient (if any) as may be
necessary to, legalize tic salue.

(Signed) TROS. D. HARRIS,
"O0hairman,.pro tem

"ATrM'wCUM RlOGNS,
St. Lawrence Hall, Toronto,

14th February, 1851."

At a meeting of tho Couincil of the Canadian Instiute held
Fébruary 18th, it n'as

Resolt'ed: Thant thc Rteport of thie Committee nppointed to
confer with tho. Comiiiittc of thc Toronto.Atlien.eîin. bc adopted,
and that tbey bc autlîorized to complote the arrangements on
tho ba8is mneîtiorxed in rlîeir Report.

(Ihemical Comnpositilon et file Sheils or certain Brathlopoda.

At thc close of the Scvcnth ordiiîary meeting of thc Canadian
Institute, Professor Chnprn announced the following important
discovery lately made by Messrs. Logan aid, Hutnt, of the
Geological Commission ut Montreal. It is well known that the
shel]s, elaws, spines, and other liard parts of Articulated Mollus-
cous and Radiated Anmihave been Litherto univentally
admitted to consist essential, se fais at least as regards their
inorganie coustituents, of carbonate of lime; whilst the boncs of
the vertebrated classes are mainly coinposcd of the phosphate.
In his "Cours do Pakeontologie,"1 Alcide d'Orbigny rcmarks on
this subject, that the ineaxi per-centage composition of the sheIll
of acephalous molluscs rnay bc thus representeil:--carbonnte of
lime 95 te 96, puhosphîate of lime 1 te 2, water 1 to 1.5, animal
matter 1.0. Mcssrs. Logan and Hunt, hoNvever, bave non' ns-
eertained that the shellîs of both fussil and recent species of
Lingula and Orbicula-two bracliiopodous genera met with in
rock formations of cecry ýgeological age frein Uic lower Silurian
inclusive, and still existiuîg i n the Phillipiiie, Miediterranean and
other seas-consist, not of carbonate of lime according, te the
usually received opinion, but of phosphate of lime. Slhelîs of the
fossil pteropod, Conularia, were aIse found to, bave a similar
composition; a discovery tendiîîg te break down tihe presumed
distinction between the skcletons of Uic Vertebrat, and tbe
skeleton-analogies, se te say, of thc Iower types of organization.

In calling the attention of the Institute te these important
facts, Professer Chapsoan mentioîàed thiat soîne tfane previousîy,
lie had hianself detected phosphate cf lime te tie amount of
11.12 per cent, in the guard cf a specixnen of Blelemnnitcla
mucronata fromn the English chalk. l'ut that lie Iiad attribluted
the presence of the Dhosphalte il, this particular instance, te
inetamorphic action during the fossiization cf the substance.

In the case, however, of the recent bracliiopods examined by
Messrs Logan and Hiu,ît, such an interpretation ivould be
nianifcstly out of the question. Thc scientific n'orld will lok
n'iti suci interest, for thc furthcr developement of this M.ct
fruitful discovery.

Toronto llarbour.

The following is the Report of the Corporation !Committec on
Wbarves and Ilarbours. it is nlot a very cncournging document.

c4Your Comniittec invitcdl the ilarbour Master, Hlugh ]Richardson,
Esq-, and the Citief Englacer of the Esplanade, Kivas Tally, Est1 ., to
accompany thcm, wbichi these gentlemen kindly did, and &ros both of
thles your Committc have derivcd aauch valuable information, as te
the changes which have bccn notcd by tbem, froso time to ie ia the
peninsula. Your Cominittve carcfully inspected every part of the
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Peninstla front thec largo gap beloir Privat'n te fthe Light IlTouse point,
and tlîey regret eztrenîely to hiave f0 report te flic Counîîil, flint tlic
whole ef flint liarrier, îviiiidh lias forîued, aînd lins Iiflerto protectecd
our noble liarbour, is ini a iiio.t insoctire aînd titisittîsfittry Btitte.
Vlint part utf if Iyiiig between tige gai) lietore referred f0 uand Ilriviit's
Ilotel, lias beeîî so 11ar rediice.l i» widtlî, flint it uîay bu coîîsideredl a
motter of sonie doublt wlictiîr iit tlic event (it a huicession of lîeavy
egisterlyv storins i flic 8pring, it -%venld continue to resist tlie cîîroneh-
molts of the Lake, or iheitiier fic greatcr part of it wvoul not lic
iept away.

ITiit part et flic Veîîiîsinla lyiiig nt flic ireýtvardl of Privat's,
îîlflougli coîiiparaîtively of a incli greafet' average width, and pus-
sessiiig cite deculcd advant:îge over the casteri pairt, ii flic înuîierous
tree2 growiiig upoli if, (iiclî serve flot 1110sf important purpoeofu
fixing (nid retainiîig ftie liglit anîd shillinig su,) is yet by no îucans
setiîre. !tlthougli n aettual breacli las Igecii îiide flirougli ait> part
of if, tiiere vere ne less thonî four places Ibetveen 1'rivnt's an flic
liglit bouse, whlere filie mater of flic L.ako, forced nit lirobîîbly by a
heavy soutlî-easterly wiîid, lind flowed across info the Biy, carryiîîg
iih it ftle fine baud, and leaving notlhig but tic course gravel, and

shuigle bchuîîid.

IlUnder theso cireumstances, your Cominittee were unaiiously of
opinîion flot, it would bic uinçise to0 permit sand f0 bc fîken front
aiiy part otf tlie main ridgc of tlie 1eninsula; but lieiîg :it flic sautîe
tiîno anxions tlîat no restrictions not absolutely reqmircîl for tlic safty
of flic liorbour. sliould lie iuîposed uipon the siipply of au, article bo
necessary for buildling puîrlîoses tley directed '.%r. Slîeppard, wlio
îitteiided tlîem on tlie part of 3fr. Hoeward, flic City' Sîirveyor, f0 stake
ont a largo piece of groîînd lyiiig a liffle f0 flic Northî East oftfli Liglit
Ilotîse, borderîîîg oit oite of thge uîîîrous igîdentures whichl oceuîr in
fthe Western enid ot flie Peiîiîîsula, foriîed by the sinaîl pondîs runniîîg
up licfween flic s5purs anid projecting points of land, iviiiclî ,jut out juto
flint part of flic Bay,

'IBy tliggimg -and froint fheso points ne injury could accrue te flie
llarlîoîr, andît 3 our Coîîîîîîittee would flieretore recomummenul flinf per-
miission shoul lie given by tlic Coumicil te (lig sand freont the part so
staked eutt. At flic saafni iîe they would adi-ise fliat flic permission
mo% gromîfed slîonld oi>- bc con.4idered as teumporary, aind not binding
on f lic Couricil bcyend flic present 3'eor, gis f lic criticml state et thc
ivhile l>eniuisula calis for flic imunucîiato aloption of soue well digestet!
plait fur flic preservatien of flint narrow belt ot land, upon flhe satety
of %wlîielî the Ilarbour et Toronfo may bic sait! to depent! for ifs very
existence.

(Signet!, 0i . W. ALLAN,
Cheirenan.'

Thie Pompelais Court at the S>îlenaama Palace*

Every ulweller in our grecaf city will renuember witli deliglît flioso
appoizitiiicnjts se ofien malnle nit! so plensaufhy kepf iii flic faim-y courts
etfflic great edifle iii Hyde Park a yeur or t wo ag-o,-wlien thle

trysingplac, s tancy or cisprice suggcsteîl, was lut f lic Cry$tal
Fouinfuiii, under flic font etfflic Ar-al), iii flic court ot Grainda, 13' flic
Poltir shiores or :if flicsource ut flic Gaiugeuî. %Ieniori"s, almit nîngicul
in thîcir v:ricty and mievelty, cliîîg about tlioFo places, ése etteui vibifet!
and reuisitet! ; nit tei tlic end cf hife, amuI fur beyoiu flic djiys ot
livinîg îmen, fliese meunories %vill lîang about the wuîrld as str'ange ant!
lîcauititul trulitious,-tlic tflincitul aund peetic draperies of solhl tact andt
presaie purpose. Sometîig like flic eld conmditions îîmay revive nt
Sydenhanm. Courts arc thlîro rising rapidly front flic erf li,-ess sig-
miiicaiîi, perlîîps, iii tlîcir moral îmeunings, lut in forai, Cnibellibli-
lment, aiî conitenits far nmore ricli and beautiful thont flic old. If niay
lie wcll fliaf, as reporters fe our readurs on flie bfitf~et f,-hel
if lie ais te revivuil, noc-lty, or- mccc exjîcrimint,-ivc slîould rende- ot
fliese dloings3 or iuladoings senie ncceunt.

Tite Plompeiin Court is te nmost people a novelfy. Sf cpping into it,
thec visitor uteps, as if iverc, luudily itito flic firaf cumifury etfflic Clînis-
tiait cm-o. IVe arc at once Nritli Tuicifus undthe Uic ui Pfiîiys. The
water is idly plaslîing iii flic iarblc basin,-tlîc nuuiter et flic house
appears te have refîret! for ]lis nîit!-t!y slecp, us flic divcller on flic
Bay et Naples dees ut flic present t!ay,-hic slaves are probably
c"okiug in thme. furtber corner,-aud flie ricli, indolent, souflicru hfe

19 aroumul us on every aide. The illusion le perfect. Fancy eu nt-
uîost heur flic voico of flic great.waters lienving flîrougli flic sumnier

SiIeiCC-41i tiifei briglit aiîd golden splendour nfiftic inferior deco-
ration flie vcry spirit et liperial ltiue looks down ii ininglet! luxury
and passion *cei flic walls.

Wfîot graco-wlîat lnixtttr-wçlîat nrfistie beaufy visible overywlîere 1
Yet 1'oîmpeii nt its best ivas only flic Worthinug or flic Dawliuîli of
lfsily.

Netil v rcmind oumr reailers flint about sevcnty-nine years ater flic
birtlî otCiirist,-iii flie reigl et tlic teîmtl' liian Eîimîeror, Titus, flic
destroyer of andslegluggîi iiîî elrciluneuni, two sinal toivigs
on flic hea-sliere negîr flic foot ot N'esuvitns, aîîd distanît about EffO
amiles froint Rouie, were destroyed lîy unt cruilti(in ? Ileruliiiieui,
flic ue:îreât fo Vestiviu8, tyns couipletly covered witIi tlie Ioiling lava;
buit l'onmpeii, flic more distanf, beiîîg oifly biîried by flic ilua anti
Stonges, uvas, about a hînnulrcd years ago, exîilorcd, îîîd flic excavationis
have since been consfanfly pursued. ilost valuable antiquities arce
dîscoveret! in flic former place, as amiglit, bc expectet! freont tic sudden.
ness of ifs destrucioni.

As ouly about bixfy bodies havre been founat in Ponîpeii, it is
siippose<l flint ticarly aIl et ifs 5,OO0 or f6,00 inîgalîif4nts bid finie te
escapue with flîir cliiet v'aluals ; buit teuur, duty or avairice defaîneul
songie tcw unt il it was tee lote te escape. Tito sentitiel lias heen
touud mut flic gute,-lic lady ut lier toilette,-lic miser clitcbling bis
liag,-t]Lc inefler ivitli licrclild,-amtd fthc prisener in lus cliaiuus.

Tite lieuses ut l'omopeil were sinall, the lit tle city lying net far dis-
font f'ronm fliose places ot fabhgioialo resorf, BIain, oîud Cuunit, flic
Iloii anîd Clîcîtenhîgani et flic Iloniiii iînllces. The biouse bere re-
prodocet! is gis large as any. yct tinul iii flic cxluîned cify, and i
.rîiieuj ot flic best portioens or several biouses. it couiparison wiflî
flic larger dwelliiigs of flic periot! m-liid it represemifs, it is a Clap-
hiaut cottage liy flic :ideof etBuckigham Palace. The kitlimi), hiere ne
birger fluan a cuplieatrd, was somietinies 400 feet long ii Itomnan
bouses; fh laiire space eciîpied is thaiof i villa iii St. Jolill'SWoudI,
-wilc Ncro's Golden Palace lied triple galleries, eccl a tile i lengtli.
Tite ricli amarbîca (it Egypt and Nur.iiditi, flic speiîs et Grecian Sculp-
turc, ontheli paintings oft liens und Corigitu were reservcd for the
mansions et flic Seven HIils, fer Capua, or fer Vereuna.

In genermîl aspect ond! arrangement, flic Pompein bouse will rensint!
flic Eastern traveller ot flic bouses et Cairo or Ijamascus. P'lainî and
aluiesït rude wîtliout, witbi few windows andt! lose openig info a
marrow streef, narrowcd flint it may Le ovcrslgadoweul, it gîves ne
promise etffthc splendeur »ifhîin. Opening flic uloor ant! passing flic
porter's lIttlc cCL," tu enter a smaîl quadrangle, to bic paveil witlî
uosmic, wlitb a fe.uuii(nd bercatter a statue> ln flic iniddlc open te

tlic sky and! surroundeul by the slccping-rooiîs, recesses, and! varions
apartuiexis; anid passiiîg on fhirough i oepen reoin or ifs side passages,
yen enter tic inner quadrangle, witlî ifs gardemi, aise open to flic suit
tnt! its rofsuppertcl liy sixteu pillars, auîd round wliicli are ihisposet!
flic dining-rooîiis, baflus, andI kitcieu ; and itfis, rejccting feclinicidi-
tics, is fic wliole of flic grount! plan.

It ivill ut once bc seen fliat this lieuse, umthougli unrivallet! iii inter-
est, can eily bc taken as ouic species of Romnii habitation, and! f lint
flot et flie ricliest. In soume patriciait's Itou.-es tliere ivere kept .1W.)
slavesq, flic most trivial dnihy dufy, as in Ilinulosfun, beconming a dle-
parinent in itscît. Even in Ilonupeii ioiy eft flese houises appear te
have liat nt lcabt, one sf ery andt! erraces sibove the fiat roof et tlic
cloisters Lclow ; .Invenal spenks o ebuses cf Rome etf uen atores,
eriginafing, as iii flic oIdtoiv fonf Edinburglî, freint flic wanf et space
wîfliii flic walls, wbicb if was difficuIt, if not impossible te cîlarge,

Tite walis and ceilings are exquisitely paiufet!, cliiefly, as ws
nafural in a place on tise sberes etffthc sen, wif h sulijccts drown front
ftic ecean or flic mouintain. We bave no feool ot lite str:umnimig along
flic wîill@, as i» a Grecian trieze; ne Illeaffringcd lcgeîid," os on ait
Etruscan vase ; bmuf, in flicir stead, flying Ctpiîls, dollinîs, sea-huhîs,
Tritons and sea-Ccîitaurs, wiflî paws braîîciîîig îinto sea-Nveed. lii f lie
centre pauiel et a recess te flic rigît, et flic clîfrance flîcre is a snunît
painfing of 1>erseue re.scuing A,îdroined,,, a favoiinite sutîjeet it l'ont-
peui. Tie ioiisfcr, Il a iiost delicate monster, " cvideîîfly a siii.1
sîmeeies et sliork, lies at flic maiden's feet. Tite background is well
cliosen, cutI wîthî inucl successtully-afteinpfcd afmesplicrc. In one
conipartnment wc sec a slave Lriuging a seatet! batiier a flesli-seraper.
The style of decoratien is light snd suumnary, aluuost fliuisy,-rich
blues, deep reds, and! black predeminaf c as flic grouzids. In auoflier
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THE POMPEIAN COURT AT SYDENH!AM PALACE.

recul WC luivo Yeills Jishdng nnd In anl nd3ciniîig chinuier vo sec Cil-
oid îltiîîg tu nl ilnoigein (perhapîs Ild,>le oetr'4 galley lyîig ini

flic19tace.Round this corice, live %vitli azure hirdsq nid geese nnd
pciocke iltrai of Cnpids litrry alonîg with it n îtiu.l garl:hd that
strenis lieltiîîd. lir ieagroup or iîged Lo'.es, carryiiig btei
tlici il ie-jar mlia 1 ,edl liko i ataueî 1 otte,-:-itid licre ia il
musical p:irty of' the brood of' 1'Cîu-, toite s4eatecl 01n Couches aîid
othcrs applallinig n girl wlio danices in flic soiiiîd of a, tile, kecpilig
finie witht ct.înneits. liere is nit olii lutin Ilran~ g nl Culiid front a cage
foul of' lM4aiowwii kiiisiîieî, hll t*butteitis, hlet beriiptis ;

and liere is Veins driviîig il bija or sijiail car.

Th'e roof nbove tlic founttain is supportcd by Fnmes or winged nn-
gre flgtires,'--thc four niiove tlcue tcdduouuî, or titte moint, leaitiug to
Ille iiuier court, being gUit li tiis open hlin lu oinn lbouses were
preserved Ilc sftatuies of ilecc:îscd atiiecîors, nrcIîive, &c. It served
ns n sort of 8titte reception-rooin. lit ma:ny biouses thie wliole of flic
foelîiin court mis siirrounded by statues. Over titis opeiiiii, coloîircil
n-wnings were frequeîîtly dIritwîî, aiii in sinoîl biouses villes were
somelines trniîiied, for air anud tiado are îîecess.tries of' lifL itn il suth-
cru cliiîate. Rili liangiig-i suppliedul ic place of dooirs, excepit ho the
chier entranco aloifli tu l-clttiàiîerzç. Ili tiis îîarticîtlir trulli lias
bren uiercs,;zrily laidl oside fur conveuleaice, for two duoorw:îys bave
bren ititroduced iii addition to theo two wlnch slîeuld rally exist, and
dMors ivill uuot bc put to the hed-clînnîibers whlerc they wvou1d, only bide
the decorations.

Tite roins aire chiAly lit from flic two courts, but the sleeping
npartments banve two îviniiows ot' flie miodern sixe,-two otlîers arc lit
fron tlic street (îîrehîaly aise for flic s:ika of tlic publie eye,)-aud
two ottiers arc lit by alcove opeîuings iiiftic ceiling.

ANg:îit]St fuit Walîl of tlic outer court stnds, in a niche, lilce tlint of au
Ihatiaa Nindoniin, the aller of tlie guardian Lart,-ileities probably
of tlie Etrusenut origin. To tîtese iicecuse was hurnt anid otl'crings
mande ont certain daiys,-aiid hidecd, iiiftle latter ag2s et' uîîiverbal
scepticisin, und witla tlic exception of tîle worsliip ot' Isis, tlic Pusey-
isai or faislioiuibie religioni of thte day, tliese rites constituteul nlmost
ail the ritutil of tlic ricli. Iii the kitcl;cit wc find tlîe saine twin decities
represented by flc figures (If two suî:ukes aupproacluiig titi altar. Et-
bleîaîatical pintigs of fruit and silver-gilt drinking cuits indicatc te
dinîîîg-roous.

li sucli n villa ns is liere reprcsented, clat inl festive robes of purpie
and crowned witlî tiowers, Cicero nify have sat and boasted of' Cati-
liie's fliglît frotftic senate liouse,-or thec 1 terfutined CSar, wvitl luis
jvounds stili fresît fron flie last cnnîpaigt, inaiy Juive eulogized tlie adl-
mirable oysters or sneered at tlic stiipitl slaves of llritaisi. Ilere ay
bave fensteu tie ameti who coîîquerel flice worlti 01113 10 live ut pence
oit mails, tlîrtelîs, qntttingco:s' longues, tlic branusot'uiglitingales, aud
flic udders of sows. lit sitch places anid witli sucît surrouedings,
fensted tliose gorgeons diuters wlie, :as ive tire told, bail nt one diniier
nione 2,000 ditrèeit dislies ot' fisli andi, 7,000 fowls, and %vise spent
liund(ruds cf poulids oit a single made diî. liere vollnptuaries îuny
bave aîelted cineral'Js in vieîgar or frollied flic ricli wiiae of' Lebbos
willî A'ratin ointumcatt. bito 8ucli liixuiriouis nooks anîd corners of
the Roani i% ord, mien weary of tlie luilierial capiltal, willî its jostlitig
crovads ot' vagabutult Jcws, noisy gladiators, Egyptinn jugglcrs,
Spaîuisli dancing--girls, Syrian fortîune- tel lrs, 31ourisli slavesa, aui
Illyrian litter-Imearers, iuuy bave rcîrc:mtedl for nl season eof repose:
seateil or recliniuig iii sucb Itixurious buwers, sonic or tie amasters of
ri:uîkind inay liaivc luke p drenîuiily at flic cletir lluo siy, smniii;
ns tlic sca-breeze waftpod flic fraigranice ot' tlic violets fron the itier
girden, whlicli crejît round ilicuit as if Venius liez-self was pasbsig
nir tînseeit, or listciie(l in silence to tlico unceasing sphisit of the

fousitain or Uhe souîg; cf lte feusale slave at te lom.

A citsunl glnnc ivill shîow how Casily a city eof sucli bouses as these
would hc debtroyeti by an erîmptien. Tliey iî-ere, in iefn, open bow1q ,it wiir lict lava could ho poured iby uid Vulcau like nl streaui of
iie.-Aturaoeunl.

Dn. CIîURItcî's BREEcIn-.OAflIN*G As,~- finnl trial wns made
on Fridny of tvû cauions flint bave been prepared to be sent te WVool-
wf cl. Tiîey wrz fired 530 finies iritit lieavy Charges o17 ptiwder nd
bal wt perfect success. No defect in :iny respect could be pointedl
Out hmy thîe best judges. Upen this plani lienvy ëhip ges con te
loailed and flred tudt brouglit int position by tire men fivo times lu a
trinute, and a fieid-pieco eight t Ues in a minutc. Thte gain heate
rery litt1e.-Brmingham JournaZ.

Manufactusre or Golul peau

Tite GoId for liens is rolied into tîtin slrips, about ttc tliirty-iecond
port (t' ait inch in tluickieqs. lit titis statu it i4 black oi tlic stirthlce,
undt loiks liLe tmrauss. 'IThe tirst outeratioti is cuîîiuig il ilita stutib--
shiort pire e4 1iointedl antI aiiguir ail outî eid, aud eut siquare off nt tlic
otiLer, titis is dloni, iii ndie ; ic t(,- li aretien nlirouglh a îociîe,
andt cit point ii iiuî,eteud f'or tlie reception ot' tlie ret pe poinil.
Tite next operalioti is pobutiiig the tihs.Tite substtîncc used for
poinîts is rhiodiumi, il liard brittle tietal like steel, unmozidîzable. It is
te titis nictal wue lvish to direct hmrticular attention.

Tîmere are vitrines qulifies of il, sottie worth tireve, twenty, thiiz-ty,
and t'erly dollars liar omince, anid even $120 lins teen paid for a
suplerior ujuality. It is ft'ond iii tlec<ores of plinuin associntcd vwith
irridlîuiii, osîîîitîîî, anit pailladtiumî. lrriiiuni is used ty sottie for tlic
points of gotld ]îens but rliodiuni is tlîo dearest nnd test. Ail of tiis
inetal uaed ini flic 'itiîed Stitles coutes front flic hYrtvian, or ltussiou
mies, but ive bave been assured îliattlucre is pienty ofit ia California.
Il is ailse fouaîd tiiere pure, associsitedl litli snnds, nnd requiriuîg no
citemical manipulation for its separatioîl, ns lu lte platinn ores of ltoe
Jrnil. Ouîr goid scekers il% CzLIifornia should, direct tîmeir attention tes

thmis imetal, as it is fur more viiluable thonu gold. It 18 of a wiîte
glassy steel color, and in mainute roundist porticles like sand; ttic
round giobulor particles tire tlîe hest for peu poinîts ; lu faile, out eof
eue ounce of titis metal periajs net oof femtc li c granules Cali
ho used, f lic rest are rejected. A fille parlicle of rhoediumt 13 soldcred
ou flic indentcdl point cf caue stulb et'gold. Thte solîler is nmostly coni-
poscdl of goid, for, unless it 13 gold, ink noua corrodes it, anud tlic
rhodiumt point scoi droits off. Titis in the case witit poor pens made
by indifférent makers.

Allier flic peul is poeil, il is rolledl hetween roilers wt indents in
thitn te save flic points unlil flic stub is drawn out 10 its proper lengîli
sud correct îliickuess. Tite rolliuig aiso inokes tlie gold elostie. 31any
suppose tîmat gold pens cat te rc-poînited, but sucis n3 ot the case, for
tbe lient ciiptoycd te solder oit the point rendiers fic gold as plastic ns
a piece et' tin ; flic liet chaonges the relative position of the crysitals
oftlIe metal-tirusls tiien out as il were--and thecgold requires rllbng
or lainaering afterwards te give it clnticly-tie spring se requisito
for liens. Titis is the reason wliy nid penn couxuot ho re-îucinted.
Soute milniers do net bailluer their pens afler teing rolledl; tliey nro
neyer se gond. After being rclled Uiey are cut ta te proper foran in
a finish die, thon stampcd miih the naine efth e milier, aud aflerwards
turued up te tlie rouuding quili forai. Atter titis thte point is slit'with
a tlin cepper dise revolving at a grent velocity ; the grat speetd

naikes flic soft nietai dise et flic liard inetal rhiodiumn ; te goid is
Ait witli iuolher macineî ; tlierfore te mnke a suit iu ecd peu il bas
te undergo tire operations. Tite point is nest, ground ou a copper
wlicel revolving uit a great velocity. Titis is a very delicato operation,
and a gond artist gels lîiglî wages. Attr itis flic peus nre Ilstencil
eut," thiat 15, they are grouud down ou tlie inside aud eut by fine
Wiater eof Ayr nIchies, liy banud ou a hencît nioogside of n tub cf water,
flic steutes arc long, tlîiu, rouuidist slips, and tlie pens bave te bc Ciper-
nted se as to mi nee part tmore thin thon atiother, te givo tiltm t:î
î,roîîer spriuig. Tlîcy are tilon polislied on swîit't revolvin- copper
roliers, nîmd atterwnrds flnislied with, fiue powder and sort chamois skin,
TVins, te omake a gold peui, it undergees twcive epemations. Inferior
piens cati hc tmade wît l iss laor, but titey seon develope teir truc
characteribtics.

The. Rahsvays ofr the. %Vorlde

Thie nuniber of toiles of railway noin l opernlion lîpon tlic surface
ot' the globe is 34,-g76, et' wlich, 16,180 are in tlic Esstcmu Henuisphere,
aud I8,;590 aire in Le Westcrti; and which are distribuhed as follows.

lu flic Unitedi States ... 7,317 lu Blelgium .............. 53
iu te Britishi Provinîces. $23 lu Ruts-i..n ............... 422
Iu tlic Island et Cuba. 859 In Sweden .............. 7
Iii l'atiaiea ............... 8 s u Inltaly . ............. 170
lu Soeilt Ainerica ..... 60 Iu Spain.................. 60
Iu Great llritain......6,976 Iu Africa ................. 25
iu Germany ............ 6,840 In India................... 100
lu France ............. 2,480
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Latitude, 43 dey. 39.4 min. North. Longitude, ï79 dey. 21. min. Met. Elevation above Lake Onatario, 108feet.

i. nt tom. of 82 deg. Il Tem. of the Air.
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Tension of VTapour. Ilumidity of Air. I Wind.
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.778
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.444
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29.588
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1i8.84 25. - .

30.5 30.6 41.0
28.2 19.8 14.6
14.7 18.2 19.5
18.3 16.4 -
ô *0 20.8 18.3

26.5 34.0 :10.1
24.8 34.5 315.5
39.5 41.2 :37.2
34.1 34.1 26.1
24.6 27.8 24.5
25.5 23.2 -
.38.0 34.5 28.0
22.6 27.7 17.6
20.0 20.5 19.8
26,0 29,1 26.3
25.5 28.9 37.4
29.1 14.7 9.0
5.8 11.5 -
7.6 5.4 4.7

11.5 14.0 -2.4
-4.3 13.9 23.8
10.9 39.6 26.3
Ï9.7 20.9 12.2 1
0.0 5.2 0.9
4.3 20.8 -
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6.32 9.15

Iligitest Barometer ... 30.219, et 8 a.m. on 25th 1Monthly range:
Lowest Ilarometer ... 28.693, Bt 3 p.m. on l2th f 1.526 inches.
Rigliest temperature.. 4130.4, at p.m. on 4th JMonthly range:
Lowcst tenaperature... -5O.4, at a.m. on 25th f 510.8.
Mean Maximum Thermometer.......... 290.311 Mean daily range:
'Mean Minimum Thermemeter .......... 131.53 f 150.78.
Orcatest daily range ........... 391>6, from am. 25tli to a.m. of 2Mt.
Wnrmest dlay ... 4th. 'Mean temperature .39.80.421 Différence,
Coldest tiay......28th. Mea temperature ... 10.58 j 371>.84.

Sum of the 4tmo8pheric Current, in miles, re.solred into th1
direclions.

North.
1293.42.

West.
2915.87.

South.
921.64.

Mean direction of Wind W b N.

efour Cardinal 1840
1841
1842

East. 1843
1116.82. 1844

184

Mcean veOlcitY Of the Wind ... 6.83 miles per heour.
Maximum velocity ......... 23.1 mlues per hour, from 10 ta il p.m.

on 2lst.

Most windy day... 2lst; M.ean velocity... 15.94 miles pcr heur.
Lcast windy day .Oth; 3fea velocity... 1.78 ditto.
Ilaining on 7 days. Raining 39.5 heurs.
Snowing on Il days. Snowing 42.2 heurs.

I.10-2

18481
184«1
1850
18511

1852
1854
18524

Aurora observed on 3 nights. Possible to see Aurors on 10 Dights.
Impossible to see Aurora, 21 niglit. Solar Halo snd Parhelioe on the
2nd at 7.45 &.m.

Comparatwe; Table for January.

Max. 1 Min'.
Mca. tlisvd.obs'vd.

60-0 0

17.0
25.6
27.9
28.7
20.2
26.5
26.7
23.3
28.7
18.5
29.7
25.5
18.4
23.0
23.6

2 4. 2L

40.6
41.7
45.8
5j4.4
44.6
43.0
41.2
42.6
51.5
40.1
46.3
43.2
37.3
40.9
45.2

+.3

+10.5

12.
-1.20

43.89-5.031

Rit.

Range. D'S. Inch.

54.4 4 1.395
45.8 22.150
44.5 52.170
52.9 64.295
52.3 7 3.005
46.4 5 Tmp.
40.9 52.885
44.8 72.135
63.5 7 2.245
55.3 41.175
85.7 51.250
56.0 411.275
44.8 0.0.000
47.5 10.290
49.5 7 1.270

4.21 4.F6 1.785

Snow.

10.2112.54

Wind
Mean
Vel'y. __

0.69 lb.
0.70 lb.
0.70 lb.
0.55 lb
1.09 Pf.
5.82 Mliles.
6.71 'Miles.
5.80 Mls
7.69 Miles.
7.67 Mls
6.34 Mfiles.
6.86 Miles.
0. 75 lb
6.70 Mfiles.

~57I~fl6

110P.M.

W SW
ESE
NbE
EbS
W 8 IV
Wsw

Calm
Calm

ENE
1Vb S
W bS

W NIV

w
NWbW
NNE
NEE
Wb N
W bS

WS w
N E

EbS
&wbN

N W
NE bN

4Wbs
Calm

Mfi-les.
7.37

Vel'y Rain.Snow
in in~ in

\Iiles- [nch. Inch.

5.51 ... 0.2

8.6à .. nup.
7.02 0.255 Inap.
8.23.... ...
6.85 ... Inap.
3.90 .. Inap.
5.51 ... 0.8
1.78 ... Inap.
6.27 0.485..
7.54 0.190..

10.22 ... 0.2
5.72.... ...
3.60 0.080 Inap.
3.74.... ...
4.97 ... 0.6
6.29i ... 0.4
7.18 ... 1.8
8.370.090..

15.94 ... 1.6
7.13.... ...

11.38....
8.18 .:. 0.'à
7.7G ... 0.6
8.03.... ...
8.89 ... 0.2
5.47 ... 0.7
5.96 ... Inap.
6.88 0.00..
2.710.110
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'Tiae Impiortancea af:Sctttttlc Stttdictî tu iitacticut Micu.

4Lecture déliveretl before te .Ifcpt4lers of thte V'eirturu' Lirtu-y .duoeiti-
liont, dkil J0/tii Lidîytoî, ES?., .1 .

LiADitS ANS) GtSTL3ttY.D:-
1 it:ur becit nîoaît atîxtus litait lite Lirary Associatlion, whlicit ive

liave liecti ftiritting itn titis towîi, rilioalttl ahiao eiiirace -a ýtiecisciuic:i'
Itîstilule; liceatse, allitatigiIt a collection of booksi is auit t-s.stitjaîl piart
of sticit :tt intittitioti, -a Libr.îrs aiostie lasts toa, tîteet :ail lite tiljecîs

wi'ci 1 :tilt dcs'iroits ofl ironmtiîiu. A Pubilic Libr-try is desigiîciî tu
deseloîte aI Liste for recîdiîig. :latt 10 aîicrl faicililies for lte citiatiln
of lileraîture geîîer.liy, scitlitit ai zpecial hireference for tin' îuarlicidaîr
depantnicîtl: a eiatci lîittle, ait lte cotitrany, timiai i laui o tien$
be saiisi la have a aure catifiticil uilject, bvitîg ciicfy itlitlîl. li pîro-
rmole the siîdy oif lte Il>iiicai Secices; buti iii olter respiects il eii-
braces a l.rgerfteldl, h>' eitatlliiuig ils tîeruliers lu prosectîle ltoscsîuiies,
uaot frati botiks atitte. luni lv lte graîdits:l atcctîiuuatiuti <fa ttîitseitt of
pîtiitosoibltictil aiiîiaraitia, ainditmore t'sîeciailly Isy Illea-tli <if ledtelisery of
Lectures. Titis Iîeiiig lite etnd ws'.îcit 1 liave bect cîtîie:tsortisg loa :îaits, I
have beca iîîîîceîi, seitIt sottie attiser gestteitet liuuliig Siissilaîr viensd,
to niake a commîenicemtetnt tiith ai shotîr seriî's of lecltres :lait kee1îitg
in tiinl ltaI, isieli las liecî iii> leaîin> îlject frttî lte finit, 1 lsave
suaieîclei' for the suliect of te pressait discotarse, lte JIportiance of
tseiîtî:,i Sudts Io Pruetical .1er,.

It svcuid lie a seaste of tinte, ami aumost an itisult tes yoir iiier-
ritandisitgs, ta enter itt a formtuit tlîcfcnce of lte umes aitti cîdrantages
of scientiflc, kitowleîige. No such pieadiiag cain lie rcqupired in lte m'ai-
die of tg itiîîclcentlt ccitany, wlieî tige Icis fift>' yeîirs là-tve wsitsiessctl
a cncwtl of itniliiat discovenies Wiicii live lati 1itraulei ili itr>', excelit
in fie euitaly astottisliing ititeilectuul aclisily î'.liiclt iistiîtguisIîcil lise
tevetileeitt centstry. Ilit tlere aire Ct*et iltit pîréjudices tisotn the msult

ject, tlimugii tufa s'crs iiterent Lisait frot tiiose ishida lthe Ilirat fattiiers
of scietuce hiîl ta etîndia, ant iviîlà mIV deeerve a tlrqi,q tif commîtenît.
lVilliit littie mottre litait fitl> yî'ara frottîlite dais of ittoîerti seict:,

Ille ciiy truc nietitoi of siludvinig Naalirc iras fuîWtý natal flnill' est.,uî-
listeel, andtt te fatîîîtais of iuttat of tite sciences iras aectiraly laid].
Tite netîtin ksiowie-uie patiiul, vias itîasly itt <if correct tltcory' auit
te olipas'tlica caîtte froîtu tise Icaîrtucî, alto landîtia ftîrget titeir ol'gl'iloc-

tristes natl 10 lbegiui aneir. Tite praclîcali tîen liardly tiedfflesl ait :iii in
tige dis9putes, or teere oit lite sie of the îew 'liscaîcries. Noas'.'. ît ite
oter ligandt, lte clinarasceristic oi' thte tige is lte lîractical aipplicatîion cf
oar k'n<wiige 10 putirposci <if inîtîtiliaite anti olsiaîs ittilily. lait yel

ciniionabiv iiîgli, il. is frot lite iiraicticai niea tlit lte xîtnttruîrs'are
cluiefi>' lîcanîl.

Ouic caulse of itis is, utliitte<Ili, tite tl'tffiuîlt' niakiîng frointh hlcIn-
gage cf science, tutt lte long .18tI liard staitlrs whiicil abuonit in iicen-
tific bo<oks. 'lie cr> a t)iear.itice of lterai rcîtî' i te stitiletil, attîl lie
iqsalit ta ti'nk taI, Iere il, nol for lte paille of lcarîimg. lthe> itiglit
îassweli lie traineiateil 'iita lis native tnigtîe. The difficiiity lau. Isoivever,
in a greal atiensitre tnavoitiahie. Every Iraic ni crat lias lis 011711
pectilisar îccitnic.'i ternlis, sicli are eqitali' îmainîteligi lle ta Ilte littik
çpf.qocietys. A slow lact, a uter quîibstance, a tiete çrstt'tsi ofccuifcîaî
tnia-,t have ils iîbproîisFite mnne. If v'oit liesînîn agitait il aise air.aui'. iut
lie, ans i etpioveil le tiesipnale .çoitiething eise. itisteasl tf rensieaîtg

youîrscif miane intellile, v'ois aîul creale eîuisn. Ees cest
ta our ktio'ç.re i ecessanriil reî)uirc4 ain -ittiiig la atm vocai-iirt,

.andi-at science is for ail ucltin. lime acew mnts are gcnral - lkcn
frotn fliosec ancietît langutatges i ici WCe have ail1 eqils'l izalîerils.
Carbon, for instantce, is takeit fran the Lalimu wrtl for cluarcna, ati
te citcîîîist iies 'it as a tiante for ltit effiîstaticc <if nitliclu, ailla enoite
lniiig iniputrilies, citarcoal con'îistsm. If voais trnitssitc il. ansd Cali it
chiarmoai. iL iniglit scela molre itellhigile. buti w<iti renis'r atiy tend
voit asirats' for cliarco-t! i3 s ais ne af lthe farins il iii hiit tee knaiw
Carlsoni. Il exîsîs ila a1181105t cil-aici îImrilj' iii ciîke -lat ils l1ick icaîld
<ala te Cotmpositiosn cf iili, Ilis Ilei str, alii a1 1rticie cf iea'il reaiv
euiters, and! its i an aisolitei' paire tâtue ils tige iliatns:i. Trite elentent

e.irboa is a ncwsa ideca, anti ;nhîsI liae a acte r.anî. ioi cantia sny.

witii trulli, tlîttt a aliamoîîd consisîs of chtarcmai or of blatck iesal, but
tilt Iirce coitisiqt ai' eîriiot. Tllis ztcw nomîieniclaitire niny lbe, iltti is,
perltaîps. mnietiiîeat caîrrieil tao far, -. lait il sticit etc.s, escrytltihîg tliat
teltcls tu gis e -Ccitte :ati aicr id, llllieeebs:tl*y iiitt*lliiili* tsie -iia-Citrity
itotiti iîîoîicl le Utacîîcl ii, ailler n i t iliitty hai itot
to foîrmîidbla e as il snay1 a3 iair. mti :ai siv latte ti i tiCts i l -1I

foîr %ista catît site mure bp-ak i ai Çc a %iltt,t îiîîlg ilat Iniu ige lai
1 c4til ilteri m iti: a itillta igiî 1 't41iiitl~ : i-tl sIiiti-bit Iîtihkittg ut

liaiaci, îlîle..it~, r..'..î%aîl-''tut l.r tir ait h aitiur,
witiiit lî!iîîg bSiiia ri :tz lîtî,',aiî', :liaiitis

ci îA e ii e a t'iitibe ijidiceî, iurv a tl* ti e,. sî*vi<iîî,.t tii liecir ai
laierslt spîeti f is rain u ilae i iii itît titi ciii îlot iî~ is tea a:tt

cosstiiîietice si ils a pitae tia î11:111 lent sec' Aiuiîtll saisi ftîîgîtL tliait :a truce
tiiî'u is . n> i t wete, <titi'. aii. esbeice of it-atIic. tir tlut' gessztiî''ii itiuti

tut :a iitîttiier of ftels. Âssil ive caîiîiiit clus lir esîs li lii th tiiîeritis
iîîstitîces ii 5< hici the grecttet iiiir4itiiei,i s iiiîracicte liaise C rigi-
nteil i theurs'. Let ls taike .att jintice. 'lucre i., eat, iti Class
niore slow tii sieiîi tilt utiti Ibr'jtuie ltt :a i tilur. Ntîw ît isais liect
ktsiîu. titetst'ticaii %. fltr uit: t liainl tis o ettit une. liaait. tao lt:uiit the

grenttit adîvaîîîaîge frot tilt si ils-], a -sai it 1 tild exaictly diide Illte angle'i
betîiiceti thle dirctlioni of tuie sritiliit tige suiscours:: liit calit
do titis istts lite -:%*i la 1 îcrfectly fli:. Ilf the !..-l fiîrtsc actirve,
taîlv a part tif it cani lie ils tige rl:t1ttired ptosition. i, aIil the reait îîîtzst
lie tlititg îîc:îniy ais tîli Itcrtti nas gondi. 'li:s svaatilt kitîsei, lut it
5'.'as co1itsîlreîl otiy titeuiry. liait :ilti.ikes iiiieti liait esîtîrittlce
11att1 siiowni titat taîils 11111>t lie ma.'de tu lieiiy t'lt, lu caîli. I iscy !auîl,

miîl td te wsitîd. For la.. iiiatttiredl veairs, ji.ctîî'e aol- îtloi littt
ta tlie--r.v. tlt idy lte otîIser tiai lthe lirîjîiiîce iras ai fi.r tu citie,

tit:t tiie,Nctjla of aî y:icist acre itaide :as liait as c ottu:15cstil lie Ili-ide lu
lie, nivtilite coibct1 iseite avi>, litait lite .Atîrici tvatikuil :tsçaiV frtii ail1
lier totiiîlîeitiîrs-. 01.1 :atitr, ai aiti dutît ti l >l i a'lke lhieir itendtî, lîtt
iii tite itext gctierat:iti aî - 1,01% itig'' :ail atiltottly lie a toct iccîl exitres.
sioti. Tlîeîîrys aids pictice, iii tritl, iitttttiiy :sîs <'atit ittier. 'À" 1 a y
-irc allies«, ià ris:is ; fil t it intîny likeit Ih lîtt n gîtisrîl :aîi ]lis soi-
(tiers. 'Iliere ivere, dotittiess. aistt mn :il W'aterlooi wtii cothld i1itiii
lhteir bavoites, :litii go Ilîruugli tlîeir eviîtiîti, htter th-iti lite Ilttke
Couild ha-ve dotîîc; bst lites' catili ',to naare la-ive paiiil te bitle of
W'atloo iiiot istin ta dlirect ainsi coîîîititte, ltait lie cuti have witli-
stood a charge tif tite etîcitiy witiîout ihteir colliective ?3troeitl.

One atlitr olIjectioti lu aicietific stîties 1 svili mtin . isitici iw'ays
laits hitit, «%titl shli lis too consais, esi ttly iti-isg liracticcl maea.

'iîere terc is atst obvjtin ait direct 11icliî of %gltse ecieilî
truli or inîpiiry. tite iîaiîîinlaînice tif Ilte 'anfl-jv% ;ý m'illiigy atnlittc'.i;
iaitt wviiîre lucere :tiiîicars il) iittîtietîlale lîr.iýîicel ofI tritig ml lt ciccuitit,
tlt quecstion is tutub ofleal nakei W at is lihe tisýe <f il.? ite olijectionl
is. iii m.«ci, motîre comunîi iit ilti tlttiers : fîr ive haive laccît so ittteli
accustotat'i oif laIle Nears ilis'îia lte il.i: iiîî y iic ils jît aiîi<st
al]1 arts auu znimîîifactirct. tit sie arc iuit loiideumîtrvnluîe evvryliitg
liti£ titiliat at onîce csîînv upl It ilr bî.int.ivlo iti iv'. Il cailisait,
liateser, lie lita litoroiigiaiv itîseC'iiii.rt i a >tîiletit. îItcit titi ktta'.r-
ie,'ige is -.vitlioit statue iiue. %-; ive -it ils çibiutîaîalî life, lwep .a iling
foîr «evezi~ etat. sîtî vîîi wçili tuttil mmîie lii"P"'-e t«** ai. - ili scitiici', m
tInuit tiaice ase u iiet l :îî cre:;sîiot Io tar kiîîîsve.ige. titi' ~it>rt-

atie tuf telili caui tici er lic kitîta i îtti tt at cenv il il .ii etitt i ii
,wilii atIl aroitit-i il. %it aîdie iît latolti oif a celcl)iatl ,ctilir vrlin

.a frinict vitiuîcd ACT tuilt ue tif sev:rail tiars. -lait futtîtil !.lit woîrkiîtg
nit a, sîcitîtc tlitat liati :tîieiei ltituli fiatsiltti ieftîre. Tite frici %vuit-
îlered trtait lic Coutil lias c i cetiîiiîg aitl lthe s''iili iîtitedl ul ltat
lic tiard srîcia ltile itere nt fileil a littie ilicre. nîtî1l iiittitliatt
sutate featitre tallure iîr4lssitisi iti attoîhier lilice. -- Mt illese aire îtiy
trilles," s li bis fricîtid. 'iîue"reillicil lite ssctitlàtir; -"Litz attcii trifles

aîe lthe vronk peîrfect, %lat peîrfecîlttn s titi Irilie.'' Sto itt rscîice. a
fait kttuut 'as -a siotie îîrepî:rcîi fttr lte îeaiîltic tif kttiei il tit:iy

alilcariiîittlstria i a tl t ittai lie idleor'cas liait ligne sel asîîc
asoitar s îîrtlîî'r lAce ilstig itearitcltire, nii il. mt' prirîe tu Lte lte ke3'-

etone af ali aircl.
For itum.atcc, iire lisi.'î two tlioia-ni ycrs. ago Ilte (rekgetine.

li'iciais iatie a1 ,tudyl of liat isarlictiiar cias,- <if <'itfl' tVisicit. litcauile
ltes' naav lie oiltei iiy ctittgs -a coupn nm cr ils iii tI retit îiirectiosie.
are aiid cotic srcuaoîs. lit ilio>t" tiava. iiî'rc was :iii exctll <ijp.iuil
prijuilce froilsnt iti sici 1irescii.4 ni liresdi;l. nut ut mai tsîitgliî raditer
tieroaitory la lthe îligniy of -;etence la lie aiseil tmp '.'.tli cscry di life.
Tr ,Iit-litil tiie.,e ciîrvc.. titereftîre. iiacrei. ns av iilçlecîtit.i exici«e.
citai for lif tlioîaiîld er V cat a i seati onsCiîtl c-îiitititilt Io lie taitiglil as allie

af lieaîsitigî isrirîcit's <f pirae geoA:ttlryr. %iiltttit any ctlenipt
at -a îîraclical nuiicat:. liai Ili acoiumntaîce -ilr4-tity etiloti. tl
Ille cîtr;oiia i'r.perticu of lle c ctrve PttItulcfl liiîc'. si tIhe slalc
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cf aatronamical obser-vation vas otherîriso sufficiently adlvancedl, te i-e-
cogiaise tise filet Unsit aitl the hse:aveily bedies mire iii coukic sections, of
which discovea-y lYewtoaî's4 laî of uiiiveail gravitation, iith ail its ima-
portant couiseqîsencea, %vais the îiiîsediute otfs1 îritig.

Thene tire hiuiîîredla of Aiuiiilar filet-; to lie met ritb in tbc lîistory af
science. let pieuple btill C.îlîtissuO e tiatîgli :1t the aaîapart-lîtty tritliiag

sutd asehess i-ese-arches of îîle sîhe- ' AcsSwvift, iii tue voyage tus
Lapiata. satunizeal tlle çc.iiiiiortniei of Newtonî, Peter l'iuilair quîuzeîl
those of Wn(tt. ltî.ol.7 lîeiîtlîuii exlaeriîîaeits, iii whieli the lut-usure
of the cartlî îiigiiiaîeal, rere ri.lieîilel îiitier the isaile lit ;wiuîg.swigs,
andi -lvitairateîa'î the elaatit-itý of ait-, oîue cif be -tlets torsîrds
thse;àt clisigiaie, arere the obljecta <if coilteiitîious ,neers. Tite aitean
clgilie Illîf te iniglty powrer of the iiiieentli century, irias, ili bts

finat gerns, litîle liutter ibian a, sceeutifie tîîy. Wlî:t, iiieed, coutti
appeair mlore tiete2s thian exîîeriîîîeîts voissi-tiîig of rul'ibuîîg tiecce of
anaber, or saaiîig ivala, or glas, anil u-iiiarrhiiig tihe ssilriier iii whticls
tliey attraict little sti-.îrs, or bits of paperý Yet iii tliese the scienmce
o? electrieity teck itâ risc. Even riien Franklinu hllt ta smoleeectteit
ativaneîl thie sîi'ly labis pr.actical couistrylîen timouglît il but icanatri
trifiing, andl abhked, I Wlia:t is tise ause of it ?" Fanklin atiswaeredi,
"What is tue use of a uîea-born lialuy? leîacbîk i ieeeti
telegrapli cxteitig bts rires ail ovcr the globe, andit the couitiess amp-
pilcatious ofclectricity ta :îliiost evcry biith (If science and aîrt, arc
may ircil ecelaiîu tisat tuait bably liasi leais iiasu :a century, expanmed.
into a fullgrorî atnîi, riiesec aise tio onae womti (lare te quiestion.

The whole iîistiarv of science abontiî lsi instances ofgi-eat 'liscurreries
fonuideci aspon1 tlîe tîip1le-' oiserv:îtiuîis, nuit iniglîty effectaî rcsmlîtilîg
frouits uuiiliîortailt lînîsîertics of lulatter. Fraanklins tînt the truc ahuirit
of ail indîuctive îîlsaîîr lie rvas aira3rl iiiiiitiritig iuîba sorîactiiiiîg
or otiser. lia -a vsyaîgc aucrSb thse Atlanstic bic iras esigagcdl, as usîu:al,1
in Irvinug exjiiinint, land<, hiaviug lia utilsr larcaent fitI of iîuqliryI
he kept iîîiuiig lsis tlucrisaonicter iiut< the sea :îs lie procceticîl. I <lare

ay the s:îilors aîî't lis fethoar ltsiiieaiiIgcbl sccrtiv ait the [Philo-
sophier, but bisese cxm-iicisr-ultet i b icet-tasiig tue fact, that
tlîe dibférenit ocet-au <rreuits have very tlitftreuit teniîlerature:t, the grent,
Gulf streant beiuag :is iiticli -ai 120 liglier thit the surroiîtuig ecatî,
auJ thue tlucrnaoaietcr j isia1iî;l noir a mobct uscful inasta-umnt iu
helibsng tise truaiiir ta esisape his uroîîer course.

A !!oap.loiler f aîl.n pectîhiar corroioira lausu boilers, auil aphîhies
loa ncliciiiist for ais expî:satitin. Tite ehieint ainilyzes the re-ft"e
formecî liv the corrîlsî.nai, nit di5eorers n, new suulîstasuce, rluucl, frnîi
its violet vroleur, lie calta intline, aifter a Grek word. Ife argules, tUit

il mnt have cante thucre in i e or11 thse suibstances cusbIcîlyci liy tIse
so:ap.lIxilcr, anti findsl st ius Isle ailkali whicb vas uscdl. lie next traces
it iu the manrine plants fros tle asheis of rluich Ilue aIkali ras citant-
cd, and fini:llv lue iliverai it iii aiea rater, anal alunot ail mlarine sais-
stance, auaoug.st iviila arc sptîaiges. A phîy.sician nlow rcnîcunabers
that iiurst aenge )ls long »îcela a popular rcnaie-ly for goitre (:1aiet
ing of tise îueck, -iccouua-iiieîl, in tlue wrat cases, lsy a lacclulizir toaru

af idi>cy, rlu:icu lin a cî'uiiî aaîunplaitît ili $anitzerlani'i aail tbtiier
moaîitauuaaus coîuuîtie.s), anal lie tries tlle effccî of pure inîliuse. Thue
cotuscquchîcc i tise biicavcry 'if nia «iliists certain cure for tIais inost
diatrcsing and, hierctofore iacarby iitractable iior-ler.

Aninuony i a inetaîl lonig kiionua. atîl abatit cotgh in ataire
thamigli of very lisitcl aine iii tlîe atrs: lînt it lins a ptcauliair propcrty,
risich ianiglît î-aauhçiv ecahuelb notice. rithomt a kiiîlgge af %rhuicli thue
art of piriuuîitqg av'.usi'htuacrer liaire -ttaiinedh itq prescaut perfectina. Y, u
know tîsat aIl smahi-tancc'î exht-nni wrbîl liekt ani! commre rithi cer.li-
but titis gencral nule lins -a very fcr partial exceptions. Tite inOS

cos)icioes limte is rater, rliichi foillire the gener.il ride in thue ala
ofsten, antI as water it continues ta foInar it tilh enalcîl down ta ,lqI
of the ttieriaoier. Beyîsisi tlat isolit, cvcry addaitional îlcgrec of
cold expatis the rater isteail of c0 ,ntrctsuîg it, tilt, luaving cape-
rieaced aimotlîca subilen expansz-ion ilu the net tif freezing, it continues
rer lifter, in tuue feurn of ice, ta contraiet vaii col1 nnd cxpinh vrilla
lient like atber belies. Tite claîsu'encaç tu is, af thuis exception arn

most important. foîr, rere it otterrmse, water wouId hiegin frcezing ait
tRie biottelas. nda not un Uic surface, and! ia sîminces alin couli penit-
trate ta tiuaw tise ice once f.îrncl: ery pîcce cf rater roul'i heenuat
a nolilumhanp of c. anad tise trmrtla mould lic iuninlualitatlole. It insliti,
lisoever, cf water iluat 1 roaial speak, but 'if aistiiisousy, whiieli ia an.-
ather partial exception, incrnsisg in dimensuions likc rater in the ntac
af' iecouning -çol iii fran a taeltel ettte. Noir, the types îissd iui priait-
ing umust bic cast: ta fou-m tieun hîy caa-ailsg or puîcling raaull inake
printiîig alInt as rxpen3ive ain writiug; but if carat in auay ur.linuîry
alttal, Use fane binses of tuc mnui oula ar it bc eopicîb, anal tla impre-
%i"n rOastîl Il colrse nu-b indhistinct. Tie additiQn of a litle aastimausv

ta the lcad, ot which types arc principalty formed, naakcs the mhoale
expaîd lis it becoincs solid, sufficicaitly ta force the iuetal into the
slîarpest inîdentationîs of the die.

But it is suid by sottie duiat you may lcnve sucIL studies to the pro-
fessiontilly leurnedl, nit Usait working nien have nue tinte for thcia; or
if the naCurc of their occupation re'juires sumie Lîaowlîlge -if scieîîtific
reslt.. it as sufficicot fur the iiiechai.î; tu know the f:îcts, tnul tJ* work
upou the rides rhsclî the pîhiluaophîers hîave lii <bu for Iîini. It lias

cvcîî Ileenî caîîtendîed thaît the true îiriniaîe of .ivisiouî of hîtî'îîr requires
Usait the ph1îtffljer ahould deaîîte Iiiî.elf bo IîCrfec:ilîg tieoryv, anda

thait Ille lîractical înclanic :Shuuld cunlfîne Isis ttCîîtionî to attailling
ancere îîîntîal tlcaterstý. Tu a certainu extesît titis diviiuîîî inult iluces-
starily prernil. but if we airc tu l.îuk fur iuchi iîîîjravcuîeît in nr prc-
s5ent uîracess, or match aidvance in bitir lacttal kîure1~.tletwi' bîranch'es
must, îîlzo lie iii n. great, incasure coîîîî iiied. Ttîcury:u an îpraceras :15
liave aiaid before, inîtilly îi-l eca other, anîd tiae iuit'chiueii c:iiiiot,
hoîpc tu attauin iucli enîîîîeuîce ii ittuitt sottie ttseoretical 1 kîîawledgc,
'wlilbt the Ilîcoribt niust flot disdîi the :îid of pr.ictic:iI experueîîce.

Tise workiîg inachanuic, it is truc, cati but r-airly hîecoîîîe na nccuan-

plialict pihiilosophelr, liat lie cai, lit :uy rate, tiecoine faîtuiliair îrith tho
pîriaitîils of tlioýe sciences more îîninedi.iteIy coniiiecteti lauis pair-
suits; îand sucha is thae allumuai depeciencc or aIl tic aýcienees,' thînt he
shsould nt lcast have sonie bien. of tlîc geiaeral be:iring andî cxteîit of aur
whole physical ksiorictge. A nacre :îctinniitancc witt rulles is flot

enougli; for a mata cau% nevcr tluorougll iîertî or even reniment-
ber a rulc, iiles2s lic kîîown soinctliing of tbe -ctafon of it, asnàd if hie
contes bo apply it suaîhr slighitly ailtereti circiîîaattncca, lie catineocer
bc certain tluat it continues ta huolt giiotl for the case lie lins ils bld.
Ilur main- persons ]lave wasteil greait iilîîiien ugeniity ini nieiipt-
isig perpetiual miotion, whlici a sligbt %t'laii;iîC iUtirafi>t 1îritcil)lcs
woiîld ]lave shsowri tu lie iyaîîîos3ilile! hlow innaîy tliouanid3 bave beciî
throtvii aarnv in sifflzîig sbafts for conl, iii stra1ta Ivrlaîch any geologist

inîer bef.srclianu cotiltl ceiltaisi noaue, or ili irorkinga iiiiagina:ry gold
mines for rîsat a inisseralogibt woaili. nt a ghaicc, haîve pro.naieiîîcc
ta lc unir nîsCa! Agauuî: if Ille ol'jcct aaeight i, .ll, science will
guille voit is rsccrtaiîng -.vietiier the lite.îns u!'cbl :art- siuîlicieît, for ttîo
laurîlose. or arc thîe ensenýt, ait!il iiot lirect nuitl econi,.îîîial, which
eau li ecinplo*ved. litut naure tîtit sîll, tlueurj will ajfien siîggî.t, :sait
invite tu :1 zicî trick, ivhuich neyer woull have occtirre(d tu zi per.,on
ainaicjilaiiîteil ritla sciceice. lis -a 1vord, if voit :art- conîtent tu go on1
doisig rliat prcCclîTig gencrntiohis have dune, voit niay îîerhî:tîîs trust
ta cxpcriece and ides alone; but if y bu uiai to atteîîipt liîythuing

ner, whîcre you cati have îio guida:nce fruins experience oir ride, Yomu
miu-ait recur ta first îîrîîciples, 'whic it i tbc îîroiince of scienice to
tecc.

Hlumain ature is n prune to cavil, -n'l it is ,:0 truc ta saving, inut a
prapliet as aie hsonor ilu lsis rus couniîtry, thînt 1 cati imaîrgine imuie of
ny hicarérn nîay say farif ilieyiloisot like-tca!ay ittîqîemily. îîî:îy sccrutly
tliik) thait titis rîsll lSc ail vcryv ieit, if an15 tfir ai %elikela te îîmlt

fier dclavertes. ar lait alpon great asiuvcitioîai. Ilit liant it ie anz illpno-
hable tîzat ttîc narcclanice of - einnil villaage fiLe P'eterborouîgh Am'itil

lie goiiig" to u îatagihtlicnàsSelves, thinat i s lîanly worti. aalile tas
rssake jîreparationi fur it. Pcnlîaps we auny have u ai%)iiilisc-veretl
geiiases nineugnt ni -. it (îlot toattientions that alrendy tale of clair

fvloavt'aîiauîiîîlias praliiceqd -Li inîvenionit an lt yet liseroiîglly tea*teîl,
buet wiiclu is udtw eigaging' tise Ittelliol cf perbols ils ilgl:tisîl, able
anad willing ti, give il a fair trial) ire iiever cai ktiaav iiellier ire have
thien or tuot till it is lîrovel1 lv thie cetnt. lsinîrctls of invenitiosns
]lave beci maiîl lay slimîple inechnnic, lî:tiiig lit grenter n'hvaiiges
liain inaiy nt vou, irbose ahevnctswsîîlti tciipt aite il ]:av befîîrc

yous souae exatiiîlc!t, rcre we flot jîroîîucd su I:lcture alpes% Ilais Nill ject
liv nîy fnici-. M'tr. Geîsitier. Btut li.t t'a menion n aines cf amui, worsil-
ville reputation nas Franîklin, Watt, Arktrsiglît, Godfircy, Uîîlhiad. $te-
plicntsoii. conîsuîer tlîe tiiinilivrà whis, ne iitiîllnîacr radiîer :hll iaavcmt-
oas, arc îlaily livncfitîuîg inuikuiî, andllaii the flauiîaatie:u of tiîcir
arn fortunîe.% ritbiout thucîr naines cvcr liecotning kiowvis te fiinc. If
tlicre is otile oue of you. or oîoe of your eliildrne, rhîo lins witii hi
tlle lîithîcrto aîîîdi:Ieovemb talent %0 <ontriliate eomnetliig liew to sciclico
or Ils art, vc ie oultl tbc sufficicusthy rewardeti fer ail clîr exentions to
enable inu tu acquire tlint knowlealgc, withmout rlîicu no opportunity,
fia ingenuity, lio liatural taîlent cl i Ipf nn avait.

lat ir no practical mnechianic cati takc fuît atlvantage of nil thîc cir-
curnslsaiicei in wihliahe is placeti snless lie haave io tanie tiacoretical
)rnorleblgc. neiither eau a anere tlîeorist ever effect muchî.alîo lins liot

smfiient, practical experuenc tls kntow in xlîat dlirection ilicre is the
greteat raom for imîsrovrenent. niîl what arc UIl existing icahas for

carrying it int cifect. Almalt, ail great discovrics aisait invenations
have hicen malli'e !av mcn wha uniteal ilicoreticatl ta pi-activaI ktiowleige.
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MWatt vas not oniy a akilia iteltanie, but tlaoraughly conversant willa
al af the scices; anal it aur aira tinae Scott Russell, vlao, by a

stries ai beautiraîl anal mat iigenioaas experiaacaata, %ns flac tinst ta
demainstrate the ftac fana air veb.wls ofériiag the lcast rebîstaice ta the
valer, lits becoine laitaîseif ian tnaliient aliliuilder. Eveai in thest
branches% ai stiiay whlaili re ina tlaeinselves aisa lesa pi-.actical ciaurtic-
ter, hite assistanice ofi iiaslriaaaaats, auJi cariaus Caiiiai)iiteal aaaeChliacil
contrivaace.Q, is caaastantly re.jaaireql, and the iiivcstigatur aauast be aille
ta dlevise nad direct, evcii il lie dues saut laiasiieli aictuzill> coiîruct,
tiaci. Tite iîageaiiis inastrumenaits iiaveiitcd b> ste laite Dr. Woaslton,

andl by l'roiessar %Wlacattuaae, ar- iialaizccso taiIis îaaiuaa ina a laigla
degree aiof cainca skill ai flacorcicai :icufeiaess. Ncwtona salade
-wila lais aira banaads îaaust of the iaastrunieahs iritla wlica lais aicliciate
oiptical exlueriitas were caidî lsaitî lie invenateal, iait laiaseli essai-
sîructeai, stae Liaiat uireflecliaig tele>cupla whlai heurs lais aîaîc; alaiitclr

Iiuai Ilrsclael aiaal l.air-l Iaosse ai:iaaice iaeasiascles fliose great ini-
strumntas %îlaicla lzaaî iveai ub aî iie iiasigiat inuthe lacaccis.

In tiie*e rcaiarks I do saut merely conainae iaîyseii la aalracatiaag a sciera-
tlfic traiing fuir aaecliaiaics, isn menuciis oaicabling thaioi aîursîac tiacir
severai cullîaags aritla gre:tter 'aaecess: . go a stl fartlacr, ail recota-

îatend ih for he ai ika of sciciace itîseli. IVitlasiiaiaar aîilvaaatnges ascien-
tifie caliriaaa a îorkii aicclaiie is azaaare likocly lisait aay allier
persana au btrike aaît seaelîi ie aaliseful ini Jraeice, or soaaactiliîg
ianportanat in îarîaciîie. Ils: lai thIe best. apportîtiaities ai perciiving

vlat lau alefaciaaî lin thae exiàtiiag st.îe of lais :art, -Liait wla is the chieri
aligiaculty li lie aerci.aaac. lie is l:tily lasiadlîaig flac oolin ia ta:îrliilai
ai lais Inaie, aîîisis iia ia lariucesses -iad opjernttin a upon a $cale nit

lamiler circussist:aiices îrlui the eclacritiittr ini lais caiaat caîaaaait ulni-
talle. 1ltaaiuc:atiqa. -iii ofaie secrets (if iaitire are coiastaaally passiaig iaitdir
Iais oe.,: or whliea siae sure îaiasîlircala kiaaW aaolling. Vct -Ill

Ilise aal:ait:gesiiuit lie barreai&laat iaseless, îiiales inle kaaowledge,
ai' îriîiciî.lc anda «a habalit of gtiirliziaig anale lais tu s iZC it~ huiit,

and< tara il li tacca4bil. Th'le secal lis leiug lîiceral sc:ittercdl, liat uîa-
less site !sou is larelareal for il.s receaiiîa, il, wiil lariag forth liao fruit.

Il i'u sut *ftea liant vre knu- ritala anie certaine the whla laîstoiv oi
a uaew alicacery, b,îîutlîcia uce ahi, ire vcrýy geaaerally finit tuait il airigl-
Iatî'al iiin lrihFilitag iîlliii ste]% -as I lavc ofakeaa, whlich liiiiaireuis
aipeojale lad 'cea lifi,are, it 1tsoinstit asiakiîasg il vr aort hy oateaiîm. licea
rlicai the tiicauvcnî ia the resiait ofi a liaar,uas iîaccstigalioa for liat
sjuecial alajcca. ie orag'aiil iaîlchcnent la commenacie the iiiqauiry liais

afteai lecai saine aanta aaobservationa, or ftle final course ai reasoiHu
vlaicu liai leal toi ith sisoces.s lias heci dictaeail ly an iccialent, vlaicli
lias aiseil lise ivlaaie iisery a., hlaucrisst hc maiîad lin an inîtiait.
Surisa discucerirog aire fie-liue;atl> ,I.obketi tif ais acci-lenluii, nal if llacy
are Se), tichu chnicesa -irc vnre lakelv ho) orcair tb practîcal lieia luisa ta
amy aatlaers; l'ut ha cail tlacia accialenils lias -a teaadeiicy lasianiçleaall, andl

aI il ln rasta (lacs tant tell thie whlile fraitla. Siacl chance.- aiccur daily
ta ais ail, bat il is aill tic fuvorcal fiç lIant cnaa hake aalvanluge ai
thina IV)eii a ani's attiaitî i:, aleily iltenat upoaa sanie laurticular suia-
jedt. a nacre trille ine aiftea giie 1h an inahtalsc vlaicla legis ta a ncv
vier~ ai the atieutaîa aaliitiionlele ta a1 licr Ili-scaacr; lît tflt lient
of the mîinil huuat aireaaly exibt, anal flac capaaeity ta tuat flic nev ides
ta adentage.

lat mn'. bc infcresling ta illustrahe Iais la* some examples.

Tflua eIca-y ai .'rcltiiies iq ill kngourn. Ilucro. King ai Sm.ruasse,
huai giveai a certaina irciglut ti g-.1.1 toa ajcvcller, fa-ont vlicla lige annai-
facture a crawla; aii h i e crlc <na n s lîraisglt la laina. anal fianal
tu bc tir faitl nciglat, lit stîi w.anheal ta lissi wviielier it vas ahi restllv
galal. or vlieller flue weiglat laa laen anle sapt vitla baser sactal, uia
lae coaauîallcal .Arcluiîiies. Tlu v uesîlin, tielctle, vaa ha alcteraaic
wlicllier thue 1 u1k ofaitle mansiuiacicil cravua vas the -Aine as lIant ai
the gali given ail for, if il rre noa greuif Ca, golaI lsing tlhe lucuiviust,

inch-I tluan knona, t wila l i cicuar fluaI it must be ail paire gala1.
WhîilsI nîealilitiaag asain lIais commuiissioun, Arclaiaaiedcs vent imb a batha,

anal noticeal iiau Iuis laaaly, bc alsjlacing a quantity ai wattsr elunl foi
its 11111k, raiçcil the level ai flic whlule, as ifa 3imila-r amoant ofivater
luadt icen z«lcal. Tite vhiuoi secret vas scen lliroaîg in a moment
anal Ie is -talId tu av asacinijie lit oi thue bath. anda fa have n huomte,
faa-gctting cccii fa alrc&-q Iicie, anal exclaiming, am lie vent, liat lac
liait fiîu,il h nat. MIais 15 a faur sporcimren aif liese -iccitlcntal dascagve-
rie. Tuana là.mid serra the uralca- ri.ie in a bath Weire. liat it vas
ûnky ta a man ai the alfainanent3 a,.%.aaciineles-.-na lue, tao. in scarca
ai the huIn lie fiuanl-tlint tie accilent gave rite fa the diecaver ai
the laydtro3tîatic blance, af spercfic ga-avitie.', anal thae vlanle hhiery oi
flaataag badlics.

Tt vas more pîirly an niccident vien hlaydroppei ài hcnialiil rs

tai, whicls lie vaaseaatiîaing, en a marbliftoor, andi, en gattierligupthae
fragmnats int vlaicla il waas aiairea, duaacovcrea that crystals have
plances of cleavag diffcraag front tlair aiutwaarî formi, sana thus created
un claire chanage in liat brich of niiaeralogv. Substances wlaich
eryst:-lize, iw.ays assumne certain akfinite forais iay which îlaey ay
generally lac recugaaîzed; but aiast crybtal.s are aiubjeet to grocat aaioalifi-
cations of figure. outil bsaaie su lunch soi liant thcy losse ce»e a gencral
reseaiablauce tu tbeir ueu:îl chîarac:eristics. Tlii, muppuse a Moaaillon,
brick to be thae arini:arv farî ait whicli asulasîaîce crystalizes. ais fresi
ailalitins airc ade, tige 1aboie mass mai, mtil keep the shape ofthide
first brick; but fruiti lthe saine îiater:alb 3aun aa> -ihto huilait ap fsquaro
tancer, or a jîyraiaai-. Thie outuard furies dajebs aut, îlicrefore, ices-
sarily exiil the iiateritor :arr.angemientî of site ,elparaîte parts; but i
you Cali ,ltal jalaitieb of dea:gc licla shiw sIi sa.iir."s or i Oi

and thc Jirectiuza of tliejaiaaîs, it c:aa aleteut ta .rii;lbrick, %îlacîlier
ilai ie p> rauial or ae tun er. Thais was the na.atuare if Ilaut salasca>vcay.
arlbsig front a ancre acçeaa1eit; lbatit de occurreance -noulal have been
fruitle.ss lu anl' but aita :ccaasilisieda titiaaterioîiîgi-s, who huai alrcady
directed l Jis altiocitiu» Io the foras uf crybt:linatioti.

Agana: il is l'y ncciolent fliant a Frencli officer or engineers, namcdi
Maliu.,e, was lookiiag ait site rellection o igeu bctîilig Suna oa the Windowsa
of flae Luxemaburg P.'alace, taruig a plate of duaily-reia-.îctiig crys-
lti, caileal tourmaalinae, %%liu lie reianirked tiat aise ;f the images dis-
aplieareal an taaraiaag ste crysi.-l rounai. liusielre.is iuigil lavce seen
thei saaisie tlaing. hait ils ias oial in tlhe casec of oeic :sire:silv inggell

thae staisay of optical picis-îiiaia that the olaerv.ttio gavec risc to a
nîost aingailair aaaîl imiportant di.seovery, tit, wtlien retîcleal:4 or reiractcd
an -a certaia iainner, ligit alt:ains an eaîhîreir ieut jîreperty. aaial ever
aller refuses ta lbe reflecle-1itir reiracteui excejat ini certaia directions.
Ligit liais modifiei ini ils naatuare, -,o *as ta ]lave -a ilehiaite relation ta
stance, anal ta affect certin directions in jaréfereaice le) otiier.s, is said
to lae polarzeai. frôina sort ofii:aog vçila the aaiagnelic icedie, lcra.a
conna liglit traverse*cs traiaspareat boudies ina aae adireciona, ociaigonly
refiecteail or refracteul as tlacîr saafuces. Wieaa tiis cln ilin clanrac-
fer, it iaaeel.s iil sonacwli-sl s:iiitil:r obistruactions lia flacr iiatcrlor, giv-
ing risc ta soiaie aaost siaagi.ar nnq çtîblenilid dilîays of coloiir, andl,
vliat us muaare iamportanate gicliag us a deeîser iii-,iglit, uuao thae internai
conastitautiona of aiatter fliait vras ever allaaineal lacare. niail ie troc appa-
reiitly as Set uay oan thae tbrsiol ai the aliscoveries il iaay lay apen.
ta us.

il is relatai afOnalileo, lias, vlallst altenaling divine service in the
catac.rai nt Ilisa, lac îaolicel liat a chandelier, vaicia ]aait lit sente way

lacen disturbeul, coatateo ta swinag ais exact> caîiial lutervals of limte.
Nu acciarafe ansure aif limae was kaaawn ini thase dayt, so lie fested
flae qality of tlac vibrationas by lais aira pulse. As lae iras at thal lima
studyliaig fuir thie îaeliczil laais io:,lceiiî> lis discaucery la a
little inastrumaent for caaaaîtiaag thie pauise o ia patieants. Afîcriraras,
vlacn lac aleserteal nacaiciiac fur the plical scienaces, lae icaindeal upon
it aaany ai lais aici, biait jubt vicvs of thc laivs of aiona; liaat la Inter
lice, itexci lic liecanie an astrohonxer, thae sanie acci,lenaali oabservation
.sapplied Muin willa dlit e idaîlain for lais duecL. Sucla occiarreices cars-
nost fitirly lie caieai accidenits. Aliiost everv livinig an froas thiccom-
anenccaiîcaat ai flac worl iaust laro ,cea soiicuaing eJinailar, liat it m.-
quireal a Galilco ta dehecct ils value, anald to trace ils impaoartanat cisse-
queices.

lia tie iallowing ccentury, flac asîronomner lIraalley vas engageai in a
series ai obaservatiosa' ait hiie rtars, iiiientlcd la. alai a ,lecisiv2 prouf
af the motion af the carîli front flac kiiova principle oi parallai, wlien.
iitead (if irlat lac vna lookiag for, bc oaseril anatiier, finil ta laimil

ta, fiit aie solution of site iiiruaitv, anal tais minai. nu aloub4. vas full
ai it at the limge, vlaca. ir eailing i n boat an thle Thamaes, lac noficeal
tliat the vane at. thle iaastlicaol was directe a faA differeait paint ai thme
conapasait eci tack tlae liant muale, thnaigla liti vinai itelf lail in no

mrespect chiangeal.I, a cl. a vaie asnsitr tlaec c ircaamatances laeing
r.arlly acleal on lay flacs vitsi.l anal partly l'y the maltion ai tlac boat itacîf
tlirîagm the nir, assumesî a positian inleraacdiatc luctareen lise twa dirt-
lions. It imniediuately striick Blradley liat lais ob«erveal motion oif the
.sars mi'glat lie -çini*ilarly arcouinleal for; fliant thae any or liat, thc adirect-
lion ai vliich lac huail lcen aiiacsurlii illa lais tclcscope. laiglai lie coin-
paiinflel ai flass rml direction in vhicIa it vs.' ,aving front the star,
anami iM directiona vlic lle flc a-tii ilseli a ntva~ i athe fiait;

aga flant, a the enila kept claianging ils alirecfloa lia adifférent parts of
ils arlait, the appaient direction oi the star vaulal varyjast as that af
the votne dial. Thais supposition le vaq aiflerwards fially able fa vcxiiy,
a»d it fams fa the presenl dasy, or fti vîfliin the Iast fevr ytsra, lit shI7
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rate, dlid form, the ouly actual, visible proof we Lave of the motion of
the earth round the sun.

The telescope is said to have oiginsted in an accident. The children
of a spectacle maker inu Middleburgh were playing with somne of the
glasses, and, happening to look tlîrougx two of thein, placcd one bebind
the other, saw thie weaitiercock on a steeple opposite greatly inagnified,
but inverted. The father, having bis attention called to, the singular
effect, flved up two glasses in bis sliop et the proper distance, and
directedt to the 'weathercock. Ail the passers-by stopped to 'wonder at
the curiosity, tili it struck somebody tbat the glasses mniglit be inserted
into a portable tube.

After the telescope, which alone lias enabled astronomy to reacli its
present perfcJtioni, perhaps the most important instrument la the sex-
tant, without wliich our astronomical knowledge could neyer have been
turned to much accouit, ln navigation. You know that the object of
Bucb observations is t0 measure the angle between two objects, as the
sun above the horizon, or the moon fromi a particular star. Now, at
sea you cannot direct one of your siglits towards one object, and one
towards the othier, and thien rend off the angle at your leisuire. Amidst
the incessant rolling and pitchîng of the vessel, yon cannot use any
such fixcd instruments as you eau employ on the shore, but must be
enabled to, catolh an instantaneous sigbt of both objeots at the saine
time. This is accoînplisbed by vie'wing one object directly, and the
other aftcr a double relleetion fromn two mirrors. One of the lIttle
Mirrors is flxed, and the ether is moved, tili you bring both. objccts
exactly to coincide, wlien the angle between the two mirrors la proyed
znafhematically to be exactly haîf of that between the two objects.
Now, this valuable, instrument biad certainly two, and perbaps three,
independent inventors. The first in order of time was undoubtedly
Sir Isaac Newton, thougli the invention was not made public for some
time after. Axother, and certainly an independent oae, was a glazier
of 1Philadelphia, who is said to have conceived the flrst idea from noticing
the refiection of the opposite bouses between two panes of glass, witb
'which. lie was preparing to mend a window. There have beeiî. witbout
doubt, nîany as skillfui glaziers ns poor Godfrey, and certainly miany
more industrious ones--for lie was a sad dissipated fellow-but not
very xnnny who liad sufficient acquainfauce with mathematics fo make
a profituble use of sncb a casual observation. We are fold that God-
Èrey was devoted to such studies; se much so, tlîat wlien the Royal
Society vofed him £200 for bis invention, they laid it ont iu a present
of furniture and linca to his wifc, as lie spent ail bis eaninga ia mathe-
matical books-and drink.

Now in these anecdotes, which. I bave related as examples of the
manner in which discoveries are generally brouglit about, you wilI
observe that there are twe circustances wbicli are common to them
ail. The discovery was connecfed with the practice of the profession
of tlic max who made it, or witi tlic study whicb thoen occupied his
attention, and tbere existed beforebaxd a competent ltnowledgc to tuyn
te account the new idea suggested te has mind. Tbey tend to, illustrate
and confirm the proposition witb wbicli I commeuced, and witb which.
1 wili also conclude: that practical men, working inechanics, are more
likely than any otber class to encounter those obscure hints and sug-
gestions of nature 'which are the seeds of great discoverles; that fbey
are the niost able of ail nien to deteet tbe practical application of wbicli
tbe idlea is susceptible, but fliat, witbout sonie preparatory training
and scientifie acquirements, ail those advaatagcs must of xecessity be
tbrown awey.

Great Westerua Railro&d.

The Great Western Railway is two bundrcd and fwenty-eiglit
miles in leagth, anI it fornis, with the American ronds easf andl West etf
if, ene of the most important of ail the routes betwcen thec Atlantic
and the Mississippi, Commencing in the West at thie bond of Lake
Erie, where the Michigan roads and daily steamers conneet if witli al
flie shores of the great upper lakes and the exhaustîcas lands of' the
north-westera Statca--toucbing witb ifs boundaries Lakes Huron, St.
Clair, and Oxtario-and termixating in flic East on the Niagara river,
where two railroads and thie Erie Canal conneet if with the seaboard
-and commanding ix the water Communication of Ontario and the St.
Lawrence an independent cliannel te Moxtreal aud Quebec -it certainly
possesses cxfraordinary advanfages, and must hereafter serve n Most
valuable purpose. The road was projccted eigbt yenrs ago, and( had to
expericuce its full share of the difficulties usually attendant upon
sucli an enterprise. Its cosf bas been about eiglit millions of dollars,

about one million eof whicli Was snbscribed ix Ca3Isla, about one million
in the United States, and xcarly a million by the Britishi Goyernment :
the remainder bas beex raised by the sale of stock and bonds, in
Great Britain. Its liue of location is ix sonie respecta remarkably
favorable. Niaty-flve per cent. of the wbole distance is perfýectly
straiglit, and flic curves on the remaining distance are mostly very
aliglit.

A distance of 183 miles is either entircly level or exhibits inclination«
of less than five feet per mile; and the alopes on fthe remainder are
mosflY less than 20 feet per mile. The summit is 360 feet above th&
western tfeqninus, ftie maximum grade on the west side of whicb is
twcnty feet per mile, and on the casteru aide forty-flve feet per mlle,
the latter of whicli is ail coxfined te a distance within fwelve miles of1
Hamilton.

The soul eat of London la generally composed of sand and gravel;
West it la more maixed with dlay. For some twelve or twenty miles
west eof Chaetbam flie road passes t.brougb low wcf prairies, and was built
at great expense, the material for ifs gradiug havinig been faken fromi
the marahes with dredging machines and by coffer dama, or bauled,
over a long distance, from the lake shore. For a mile and a baîf the
track runs over piles.

Near London, and aise, bofli east and wcst of Hamilton, are many
licaVy excavations and embankmenfs. Over tbe Twenty Mile Creek la
a bridge 1200 feet in length and eigbty in heiglit, and flot far distant la
another eight liundired feet lu length of the samne beiglit. Tbe rond,
fliongl the regular trafic upon it bas already coînmenced, cannot
yet be considered as cemplefe. A considerable portion of it bas not yet
been gravelled up f0 the ties, and many places it runs over tctfporary
tressel work. Stili the work lias been doue with great expedition, for a
year ago but very amail and detacbed portions of the grading on any
part of the liue lad been completed. The rond appears to be
atrong and firmn eneugli now, but there are many wlio think it
will not suataix unbarmcd the severe tests of the comiag apring.

The Une is laid witb a single fraed, but its culverts and bridges are
s0 coustrucfed as to admit of a doouble frack when one shahl be required.
The guage la five feet and a baîf, and flierein 1 believe exclusively
Canadian. The engineers of the work, and moat of the contxactera
are Americans. Two or flirce of the directors of the company bave
beca aud still are Americans; but notwithstandlug, the communn prixci-
pies of human nature have lied play la fthe doings of tic corporation,
as the feliowiug amusing specimnie goes to show .The firat chiot'
cugincer of the road, after a service of four or five yeara, resigxcd to
take office at Washiagton. One of bis associates .was appoixted sua-
cesser, and flic Board hcralded the qualifications of thc new officer in
vcry empliatie terma.

One of bis firat duties was te render a defailed estimate of the coet
of the lino ix place of the gencral estiafea of bis predeceasor. Re
did thia, and, affer careful examination, confounded flic Board with a
result whivb exceedcd the original estimate more flan a million of dol-
lars. There was ne standing sucli a wet blankef, and the Chief En-
glacer was iadigaantly driven froni bis post. Anefhcr waa appointed,
ex Engixeer et lighl standing ia the Uiifd States. He, after patient
investigation made a report of estimates which cxceeded fliese of the
lest n million andl a hialf of dollars, those of the first two million and a
baîf ! The sbock was a fterrible one, but bumen nature bad te yiehd
te the nature et' things, and flic Directoris aubmitted. The result bas
coînpletcly justified fthc hast estirnatea.

The locomotive engincers are Americax and Engliali; flic condue-
tors Scotch, andl aise moat et' fli subordinates. The locomotives were
mostly built at Shencctady or at Lowel ; Uic cars, whidh are very
spacieus and elegaut, were manufactured in flic province et Hamilton.
Thc rails weigb from aixty-fivc te eiglity pounda te flic yard, and not
baving beex subjecf te tariff ducs, cosf aemething like twenfy-five
dollars per fou leas fLan flic price of simuler iron ln flic United States.
The fare on flic route is flirce cents a mile, 'which la one cent more flian
ou moat Norfhern ronds iu our country. If la expectcd fliat flic entire
twe liundred and fweuty-cight miles frin Niagara te, Detroit will lie
rua la ciglit heurs, and flic entire distance between Chicago and Al-
bany, 837 miles by neerly a atraiglif lino, in twenty-nine lionra.

A suspension bridge donucctiag flic lino with flic Rochiester and
Niagara road, la in procesa of construction. Theugli if extenda direotly
over Uic present suspension bridge for geucral travel, if is nef con-
xected witb flic latter at ail, ifs heavy stene abnfments bcing built
outaide, and flic wire-work some fiffeen feet above, being entirely
indepeudeat. If will have but two cables, eue on ecI aide, each of~
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the strongest twisted wiro and ninc inclieq in diamneter. Tite prescrnt
bridge lias eighit tables, four on cacla sie, cacli about two incien in
dismetcr. Tite bridge will be well saade, 1 <Ioubt not, bat wlîtetlîer it
w<il! bc well travelled is anoîtler qu~îestion. Nioney '<rU suffice for flic
former, but somoetling mort is requisite for tile laîtter, anîd soaiaefhuîg
'<rlicla 1 hardly :tthiiik flac conapany 'iil supply. 1 inciait )iiick for
tlac îasscîîgcrs ; for however lasant Ilriiiîg oii a rail" îaaay bc ont
ferra jîrina, titis tlittiaag oit a sticki, -vlaiŽîler s brooaaî btick, or un iron
stick, f wo hutudred feet over tin alayss hlacker and fiercer tiran Aci-
trons, for a gond long furlong or two is a different motter. "-U'ailtray
journal.

Optaing~ et Ze I!utfalo andI Brantford Rtatlroact

The Buffalo and Brantford Railrosad, nis origialy desigsaed, lias ut
lesigth been complteoî aîîd cars arc note runiniig ovcr if. Titis rond
vas projectefi severai years since and a rccnîîoisaîîcc mode of the
route by ;Mr. Wallace, viso folund it fu lic nlot oiily ont ca-
tlrely practical one, but one highly f.tyornle.-For aonetiîne oftor
this the enterprise sluîobered, and nostepsw~ere takcn te caiter uponà it iii
earnest. A little over two yeaars; since flhe projcct was revived, iu the
first instance, wc believe, by flic cifiscris of Brmantford. Titis action
en tlicir part vas proaptcd. ia sinsure, by fIant of tic Dircfors of
flhe Great Western rond iu decidiug upou Pa:ris, six miles beyond, as
file point tlirougli whlici flac rend should pass. «.lcn of encergy took
hold of if, ad buccetded la obtainiiag a coîniderablo sanounât of suli-
scriptions f0th flc ock, principally by flie municipalities salong fthc
line. Tbey visited Buffalo, and the inotter w<as laid before our citisens,
ad by thcmn farorably coasidered. Tite resuait vas a subserilition ou
thie part of thle city, of one huntdred and fifty thoussand dollairs te tho
capital stock. Titis rccurcd flic completion of ftac rond, aud thic ser-
vices of cur taco 'Mayor, James Wadsworth, Esq., li fthc 1ircctory,
andi subscquently as 1resident, of flic Companiy.

Wlaen the caterpriso 'vas first cntecd uapon, it 'vos under a general
Ptsnk Rond lLir-tlie provisions of wliicli vert construcfedl te on-
fliorisc tlic construction of al rnilroad. Tiis, licwevcr, vos dcîîicd, by
soriDe, and the rond encounitered a powerfîil opposition freont Sir Allant
'.%cNab, and others in tic interest of the Great Western Rond.-
Eventually, howevcr, thc P>rovincial Pair'inient conifirmcd and enlarged
he franchises of the Buffalo aiad Brantford Comany tby a speciai
chsrter. Tis-, fortfied, tlicy vent foard. A fanancial mensure cf
much importance, nlot only te fIais rond but te all others in thec
Plrovince, vas about tiais finie adopted-a mnasure of 'wisdont in its
conception, and of great, beneficlial resuifs in its operation. The
mianicipailities, town snd coîîaaty, linfi vote ctef issue fthc debentures,
for inte'aaal imnprovenaent purposco, te a large amunt Thlise coîald
not ho negociateal except nt a ruinons discount Parlianment, pnssed
an net by wlîich fhcsc were takena by tlîe gorerument and ifs deben-
tares f0 fthc saine amount issucd. Tliese commanded a prenîlumo
The par valise of flic municipal deberatures vas paîd ovcr, and flie
preinm transfcrrcd te a sîîiklng faili) for tlicir redemption. Tlîcy
aIl bore six pier cent. infcrest; but thie municipal anfliorities raise
eiglat pcr cent.-Tite difficrece gcing te tlic sinking fund.-Tlic
Bluffalo anal Brantford conapanty pay fiuir six per cent on flie deben-
tures isaued fer ficir bencfit as tlaey ]lave aise donc on thae bondsissued by Uic city ; andl thec dividends wili go in tlic samne direction
acti tbe rosad is in full operafion. Titis mensure enablcd tlient te
mise fauas ; without whiacl it would have been dilicuit, to realize
fiee.

Thme rond fron thae Niagirs, River te Brantfford is net fair front
serenty-five miles in lengtla. It is coîîstrucf cd on a guage of fivc feet
six inclie-.-umîiform vidiah flcrad i atna lîisis aconrexaient
vithi-prefcrable on flic siacle, te Uhc 'vider or niarrower guago The
country flirougla 'wliiclî it passes, is aia unussually Icrel one-offcring
but fcwi engineecring obstacles in Uic wliolc distance. Thîcre are but
two considerable gradicents in the wlîolc line--iac ofabout fort v feet te
thie mile, aiest of Dîinnrille, and atictîser of about tliirty feef, betwcca
Caledlonia and Birantford. Compare fuais îvith a single section cf thec
Great Western, ns it goes out of lamsilton. For darce continuons
miles fiecre is a grade cf sixfy4lvrc fect te flic mile, and for flic ncxt
four mile, cf forty.flve feet ta thac mile. It '<dît bc gtecn, flîcrefore
fIait Uic grade on thc Buffalo anad Brantford Roend, offers; no inipedi-
meatstalaigha speed or heary frcightngc. In addition te thi-., -toventy-
êne miles of the UOTCfty-five ame straiglat linses, ansd fIce is nio curve

wifli a rndius cf less thon two moles and a liaîf. Thmere are but a l'es
inecaîsiderablo eainbaaaknints, so fiait if a train should liotppen Io mun
offthe flicac, but litt!c danîiage couila resuait. T'ite coat of flic ronit,
itbaalat ely aîîîal comiparatively, i.a iniclkinl ifs favor. Witiln rolling
stock coiltisfilg of tell first ct:ass Iaîotv-t ocf wliielauial
file I facer'' iaise Il lfîciimosaa,' ot flic Ceitrt-twelvec degat,
p:îsseiiger caches, îand baîggaigc ca:rs sialliciemît te (lu a large businiess
.- f-lic cobt lias been but 1>19,000t lier ile. Titis is rituels ceaper
tiait îiiy otlier rond tilai liais laee c&>tisfructctl;-anail tuai Greait
WVesterna cost $0,000 lier inle. 'Miis alifiertrnce i owisig to the nature
cf fthe surface over wliel flic rond iaisa

Tilit flic opciig of titis rond is te hcocf grent beiîcttef Buffalo,
will, se flîiîk, aooîa bc sliown. Tite section of Iipper Canada '<rîdle
if penctraîtes and, openis te us, is but liffle kioi'ai ta cuircifiscuas. Front
ftic difficîîlty of nccess, it lias tîitluerto lîeitt ant ahlnost lerri incognite.
Ia point of soit or climato it iii ellual te îîmy part of flic Statc cf New
Yoerk. And, os a wlic:t growitîg regicas flie Granud iver Valley is
not surpassed by f lint cf tflc'air fiiedl Geaiiesce. Tite counîtry ima-
mcdiately borderinig upoît flie ltad, is net a good rcprceeittivc cf
flac district-:is if nvoîuls ls fair tas 1 ,r.cticable, filc imuiro<ed lndel, lu
order te sectnre flie riglttut o!w:y oi muort favrorale ternis. If passes
tbrougli flîree large villages betvema liere anid Blrantford, and six miles
bcyoiia is Paris, wiflî extcuisîse lîydmtiiîc power, and i population cf
bctwecn flree anad four flîousiiiît. At fitis paoint flic Branitford rond
intersecfs ftle Girent Wcsterit-Iaotlî muning into flic sanie depûf-taus
beiiig iii comuiaionfî witli D)etroit, nuit eaîîed to ]amad pîassengers
ltre freont the w<ent, two or tlirai heurs inx advaoce cf flic Great
INc sternt route.

If niay ho as 'îuell te mention lîcre, as a part of tlie hîistory of the
roaiî, fiait filic originial pln lins iecia cnlnrgcd, unad finiît if is tei ho cx-
tendeul to Goitericli, oit Laîke lutrcit, 2îgty-five mîiles faartheîr, îînd one
hiuiilrcd ami tsixfy froan ilufl'aîlo. Tie catriiet for the Western Division
lias beca cîatered uaponi nd snoacis f flic graîdiiag alrenady atone, aand if
is coiatcnaplfcte ti ave file Iliron tiorsec" put flîrouga freint one Lake
fa flac otlier hy flie first of Norember 18f54. Tite gradation is aireiîdy
far nilvaiceu, aîîîd is ln flic liaaiids of emiiergotie contractors vite '<il
pusti if foravard wiflî rail possible dejateli. Wlîeo fitis 15 compîcteal,
a man iay sfnart in New Yoerk oile inorliiig. nai ake iup in M.%akiiiaw
tlie next. Tite disInicc front Buffaloa te Goulericbt, beiiig one liauîdrcd
and sixfy mites, eau lac casily rua in lire lionms.-Luffalo Courier.

Prlzca Awardeut ath Ni ew Yorik Crysta1 ]PataSe.

Ilelow se giro a Est cf tile prizes awariled te Canadian cein-
petiors ut the New York Crystal Palace. Thero srere li ail oe
haînîreal anal fiffeen nitrer mtads granteul, of '<rIich fthc gremtest
nuiaaber fellI te i Cntie Staifes. Fraînce rectived Fil ; Great Britain
1) ; Gernaîy 5, -. uit Switzei'lanil, Aaistrntia anal lfaly one ouacl. Of
flac bronze medals, tlie Unitedl States lias 50.3, Great lîritain 143,
Fratnce 153, Gernanny 106, Prussin 301, Bclgium 10, Switserlsnd 29,
llolî-.nl 12, Austria 18, Italy anal Samuinia 44, Brifista America20', &c.
As sa coaitenipor-y very jasly rcinrk-" Itaul better nrm'isgements
becia muade, sre tiave ie dosabt liat Cannada '<oul liha"o flg<rcd xnuch
ancore îaroînicnly in tlie prise list. " And se Iave ne doubf, fliaf
land siatfacient inîformationa been diffaascd te inspire confidtence ia flic un-
dertakiiig, flint Caiîadîa would tiave becsiarery snucis better rcpre-senfcd.
The foltowiti,- is tlîe list cf fthc 26 premissîns awarded te Caniada and
tlao Lever Provinces :

Bell, 3csms. Qiebae, Canada Enst, for specimens efEairflenware.
Poter, C. Il. Riviec Oucile, Canadla East, for gencmal excellence cf

speciniens of Ilcather, front flac Ondle River, freni thc skin cf Uic
porpoise.

Inlinas of Lorette, Canada, for genemal excellence of specimens of'
dressd and undressedl Dccv and 'Meose slîins, preprcu by tiiems-
selres.

Yan Ttrocklvn, Winte- & Co., Canada West forsa Tarcshiag and
Scparatiiig NIcliinc.

Globeîisky, M1iss. Lachaine, Canada, complcte set cf Euabreidery for
Furnure.

Oeilules, 11ev. J. F. Hlamilton, Casnda, West, Berlin Wool Carpet.
Iloucliard, J. B. 'Madame, SI. Villiec, Canaada, Counfterpanle and

ksaitteul Liners Curtalias.
Kiiigt Wm. St. Jolin's, Ncwfcundlaiul, for Meldel of Sea FisaUM.
Thompaon, 'Miss Kafe, Toronto, rose point Lace Coilar.
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Tetu, J. Berthier, Canada, WVoollen Nighit Caps.
Thonipson, Ntrs. Quebec, Baby's Knitteti Dress in Crotchet 'work.
Saurins. J. J., Quebec, Canada, Two Siciglis.
Dîsiton, M.Iiss Eli7a, M.Nontreal, Kisstted Cratile Quilt.
I>ictsn 'Minses, Nova Se&sti:î, Cual, illustratiîsg veinas.
Sydney MssNova Scotia, Coai, iliisîstratilsg veins.
Ziegler, J. B. Qtiehec, Cersnîsecsn, ingesiioss.
Kearney ltiulsd, St John'~s Newfouiidi.tud, for a inodel cf a Ship'à

Hll.
Rcîîstiazirt, C. Munîtrcal, Canada, for superior Ilins.
Ro * a] Agrsilsral Society, Prinsce Ediwarsi isi:sd, fur simsples ef

Wlieat, OatL ucq ea,&, 1%ilbic b lstnîî&Weluck,
Xew York

Patterson .3 , Elgin )Milis, Dunsias, Canada, for specîmens of Twilled
Illasîkèts. With -4pei5CCf coîiiiieii:tin as tiie tiet exiitci.

Ulper Canas.da 1'ruv'iisci:l .'gricultusral Society. for a very fine sanspie
fWite 's''isat, ir.sslttcd by .1. B. C:îrpeîster, Toiwnsend, Canada, iest,

mcghsing 661 Iis. to the buý,lel-

'Martel, -Mlle P., St- Anmbroise, Canada, Lice Caps anti Collars.

M1cGrath, James, Turonto, Eerîjîs IVoul Carpet.

IHollisswcli, W. auttrobtus, Quebec, C. E., for ais ingentionslycontrivcd
Fruit Gatherer.

Jobin 'Mad, J. B., Qucbcc, Kaitteti Woollcn Over Sýýocks.

IÇister, Dr. 3uhns, (Ch:irsnan of Coininittee of (Gcn!lcsnen, residents,
of St. .1,sis, Neiwftbuiitli.gid. for spccissscîs of Barley anti Oats, andi
preserveti ansd sinukei Mlents.

MaasLimere, St. L.aurent, C. E -aîinples of f'olored Beano;.
-Lixîsisir qsulec-saniplcs of Mafsie Syrup and MaNtple Suigar.

J. Msir, lsncisssbrssoke, C. E.--eiese.
RC. MculsToronto-specinîens of Irish Luntiy Foot Snuff.

M. l':cspset, Quetec- sample of Beans.
Joihn B. Pd:isl, Msitrcai-Wirse Crackers.
]3ctscy Roussseauîx, St. Hilaire, C. E-al Sugar.
Franicis Silvertîsorne, Toronito,-satinîslcs of Pot andi Pearl Barlcy.
P. C. Siticl;îir, Cub)osrg-superior Cobourg Sauce.
E. W'. Tisomspson, Toroito-saiiiples of l3arley.
Asa Wcstover, Durhsam, C. E.-samiples of 2%aple Sugar andi

A. MNeF.irlane, Nlotrcl-saniplcs cf Glue.
Caroline Schsiller, Nloistreil-B.irk box with M1oose Ilain, &c.
'.N. 1'acquet, Quchc-Dresscdl Fix.
John Rtobertson, Long Point, C. W.- a Seeti Sowen.
Ilypolite Blouiii, llcrihier, C. E.-Tittotsy Seed.
Louis Bovin, Czscouîna, C. B.-samples of Wb.eat
Sinith Bartlett, lloliville.-samples9 of Pens.
J1. W. B3aiievMni, C. E.-M.iffe gtsg.ir.
Franicis Cvtsstrc, St. Ambroise, C. E.- Skisless BaIrley anti Canadiau

Oats.
Thsomas Moore, Tisonnhill, C. W. Specimens Of Axe Ilantiles.

«Quebec Industrial Exhibition Comnitee-«.%oney Purse, Table
Mats, Kîsife Siselti, Musk-rat anti M.%ink Skin Bngs, onnamenteti
Moose Deens andI Carrilico Foot, llark Ioosi, Carol Tray-, liaskhets,
Cigar Cases, loreparcdl, iaanufacturcti anti ornamentcti by Lorette

-ctLarni, Yamaska, C. E.-Specinicns cf Ilooflng Tiles and
Brick.

James Ilerring, Toronto-Wite 31anncwfat pcaq.
L. A. Cssnîmer S. Co., W.atertùwni A . Griffan, ILanson Milîs, WVatcr-

town ; J. Bl. Fvrant Dantias.-Snnîples cf Flour.
COl. Irrîne, 4.leec-a 31aple Table Top, doccorateid wtits tise Saturaj

Leves.
James Morgan, Qitebcc-Dcsiga and Cutting Gothie Stone Front.-

Colon ut.

The "«Niagara Mail" $o n Lord Rossels Dlscovertes,

The Niagara Mil cf the 8th Februsary, in a notice of thse Janua.y
numîser of tise Casaduîin Journal, reznankB at length upon tIse lecture
by tise tev. 1V. Sconesby oin tise Earl of Ross c's Telescopes and Ilcir re-
relations in the Sidercal liavens.-IWo subjoin a portion cf tIse notice
of tiesailo, iii wici attentiont i,4 drawn ta a curious anti interestiug
passage in tlie wonks of Enianuel Swedienborg.

IlThsis discorery of the spiral motion of starry systems among eaeh
other is supposcl to boe origdnalassd as such is styled the "-Rossean con-
figuration. '-But it is rnsisarkalle, tIsat over a huntireti yeans ago,
vit :-in 1755s, tisc celeisratcd Einaîsuel Swvedenborg in is i. werk on tise
Il orsisip and love uil (Xii, - prusousslgateil tIse saine fact, andt slsnwes

that tise strr systens snoe round cadi allier, in foris difli.reaî
front tliose cf tise planets ruund the sain lie styles tîsose higlser fornq
ipiral andi cetal--atil iii fact, asserta the very theory whicli tihe
Itosseant telescopes have reccnitly tiiisonstrateti te be truc. A. ti is
work is vcry rare, wo adtduce si passsage on liais point, anti alsa Lois
genenal riUWS 0a1 tlîe furns uf celestial niatiass, m~ hidli are striking-
whists caîsîdereti iii couaectia witis the liste diseuveries ini physical
astnenony :-"ý

Anounti tlîe great systenm cftise sunt, andi its wantiering onbs, ansi of
thse înonsss wlsicli acconspany thens, shisse ianninerahls, stars, ivhieh
Constitute oîîr st.inry Iscaven, dîvideti'into twelve signs, acconding to
the sections cf tise zosli:c, andi present ils inîmensity visible. MI1
these stars neniaisi fixcîl, andi as images cf tlie gre:ît sun, hein.- iin-
inorcable is tiseir centres, they aIse occupy a Mil of a plane, ex'iteil
by tîseir rnys, 'wlscli tisey subject anti ascribe te tisenisselres a tiseir
own proper uuiverse. Tiiere arc tiserefore lis mn:sny universes as tisere
arc stars enconîpassing anti crcwning our ivorît, nccording te tise v'in-
tue ansi qtt:srstitl cf liglit ernitteti fronti thin, greateranti lesser. Tiisîse
heaveîsly circuses mnutually press andt binid chiter hy contnct,
and by continsuai concitteint tions cîstelt tegéetier a hieavonly.splicrc, andi
L>y iisfini~tsi orbs§ cloniflete a fori, 'ire, is tise exasuplar of ail spîseres
andi forins, in tisics ait anti sitigultar tise starry onbs lsarzaonicusly
conspire te cosc ansi te thse sainie endi, viz: tîsat tîsey ay mutualiy es-
tabliss anti stnengtieîî cacis other, isy virtue cf tîsich union rcsiiitiîîg
fromn tise Perfectioîn of tise foriji, Ibis complex cf iîîsirerses is esîlir
tise flrmanist ; for in a grand body tisss consseciateti, no eninîer
cIaims aisytlsing to itself as its otîl, utiles,, it he ef suds a quality tisat
it eaus ilow in front wisat is geiserai isîto wIsaI coriceras itseif, nsi
again, as lsy an orb, eau re-let isto whlat, cîcenss tIse otiser uiss-
verses, or mIet 'iriat is general ; oit tisicis accoîînt isîso tisey (Io îlot
sliît up tiseir liglits ai. torches witliin tiseir own spîsere, but dliffse
thiscn cita jute tise opsaque bosdies of tihe solar warld, nni int ticir
caLrtis, andi 'wiscî tIse settiisg sun causes isiglît iii the isemisplhere, thcy
supîsly hsi$ place.

Thsis forsa, whicîs tIse stars wîitb their unirerses determinc or co-
cifect, iy intern'ixtîînc ansd sarnnîny its ecd otîser, anti tsics on
tîîat, accont is calicti coiestial, canîsot, at ail be achîsotiegeti as tihe
inost perfect cf all formns ii tise wrnî, if te deiscîuî oni3 on tise viie
prescîsteti te tise -pecttoe's evc ois this globe of enrilh; for tise êe
ies unIo peisetrate ilîto the distances cf one star frcmn azotîser, bui

views thezîs as placesi i a kinti of expanse, co beside aiîotiser, lience
tlicy appear as vitlsoit, onsîer, like a mass of confusion. Nerertsc.
icss, tisaI tise fersa rcsîsting front tise connecting seoda of ail] tise
starry universes, is tIse excînlsar nat isien of ail furias, inay aplsear
net only front Iiîis consisieration, tisat il serres as tise firmna-
ment cf tise tisole heavea, but aIse front tise consideration, that the
first substances cf tise tenud, ansi tise powers osf nature gare
birts te tisose unirerses, front tisics, anti tiseir coiiperation, aotsing
but tisaI is perfect flots forth ; tisis is confinsact aise by thse distanîces
cf tise stars front eci otiser, lsre5erveti for se amany ages, itsout
thse least change iaîerrenîng.-Scli ferlas proteet thesanselres by thiscr
ota proper rirtîîe, for tiscy isreatie soeiat cf perpetital ands in-
finite ; nevertliciess, tisey canîset be ceniprelsendeti as te their qîsali tr,
except by icter or lowest forais, the knowiedgce of 'ieiich te liare
procurtil te ourselres froni cljects whics affect tise sigiat of tise ove,
andi further by continuail abstractions of tIse imperfections sinder
tiîich tisese tersas hibor. But iet us riew tisese forins ini tieir ci-
amples ; tise loet foria, or tise forai proper te es'rthiy substances, is
that thics is (letenmnineti ly inere angîsiar anti at tise saine tise kv
plane subjeets, uhatsoever bo tîseir figure, prorideti tise3 flow togetmer
mIet a certain foersa; titis therefore is te bce lied an Angtilar Feosa,
tise proper ohje.-t ýf env geesaetry. Freint this torn ve are enabieti
conîcnîplaie the next superior tersa, or thse ferm perpetuaiiy angsiar,

[1854.
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,which is the samo as the Circuler or 83plerical Foin; for tltis latter
is more perfect tItan the otiter in tItis respect, that its circumfèrenco
is, as it were a perpetutal plane, or infiîîite aîngle, because totttlly volid
ofiplanes and angles ; on wlîich accoutt aise it i the mensure af aIl
angular ferrams, for we measuire angles atnd planes by sectionsi aîtd
sintes of a circlc - front thosc cunsidler:îîioîîs4 we -sec, that ilîto tItis lat-
ter forîn sometiîing îîîflite or perpetual las iîtsiiiuîated itself; ivlich
does nlot exist in the foi-ner, viz :the circular ori-b wiîose end and be-
ginîîîng cannat bc inarked. In the cirel:îr splterictîl feat, tigahl. ieo
are enahled to conteinplitoe a certain stiperior foirni, uitîîi uiay ho
calleil tîte perpetually circulair, or siluy the Spiral Forrn ; fujr ta
titis fut-ti is added, still furtiter, sontewita î,erpettual or iiiflîmite, wlticlt
i3 not iu the former, viz tîtat its diameters are îîot h,,utded or te,-
minate in a certatin cenître, neiter at: tisey simptl laies, but tlîey
termistate ln a certain circuniference of a circle or superficies of a
spltere, whicli serves it instead of n centre, and tîtat its4 dianicters are
bient into a species of a certain curve, by whiicli mcns tiîis fortît is
the mensure of a circulnr forai or fori, as the cîrcular is tîte nie:îsure
of the angular. lIt tItis spiral forte we zire etahled to vicw a still su-
perior kiîîd offonnt, whiciî may hoe CILlied the perpctuttlly blitr-.dl or
Vertical Forai, in wlîiclt agnin soîuewltat îperpetîîal or iitfiuiite is fund
which; was îlot in the fornter ; for the formier liad referetice tean circle
as ta a kiiîd of iifnite cehntre, and front titis, by its diameaters, ta a
fixcd, centre as tu its litait or lîoutidary .liut tîte latter bas reference
te a spiral forin as a centre, lby hies perpetuialiy circular ; titis forni
maiiifests itself especially it magnetics and is tie ieastre ofthc spiral
fote for the reason ahovo iîientioiîed cosicerning- iniferior fornts. In
tliis, lastly, ny ho vîeiwed the higliest forni of nature, or tue perpatu-
alIy vorticul1 forn which, is the sanie witit the Ccletti:tl forait, iii wiiich
ahnost nîl hotîinaies tire, as it were, er:ised, as so mtîy iniperfec-
tions, aîîd still more perpetuiities or inifinities are put on ; wlîerefore
thîs foat i the niiensure of tîte vertical forait coîisequently the exeni-
plan or ides. of aIl iiiferioar forma, frontî ivliie it e inferior desicendu and
derive lîîrtiî ns frotît titeir begîîtîing, or front the forin of' formas. Tîtat
titis is tîte case with tue fornmations of thîîtgs will bo t1enionstrated,
God willing, in the doctrine of fumrais, nnd the doctrinie of order nnd of
degrees înljoitted tac it. Front tItis form titoseoaf faculties and
%irtîies resuait, by virtue wliereof ane tlîing regpardsa tiotîmer as
itself, nor is there nîîythîîîg but wrhat, consults tue geiteral security
aîîd coîicord, for iii titat foitm tîtere is tiot giveit îîîy fixed centre,
but as iiany centres aire tîtere ns points, so tîtat aIl its determin-
aiions, takzen togetiior, cxist frotit anere centres or relureseîitatiouis
of'a centre, by wlîicli ineaits notîiing c:în î>c respectcdl as praper to
it, unless it hco f sîîcli a qîîalîty tiî:t front wliat is generni, or
fi-rn ail tîte centres, wliiclî takien togetiier produco wlint is goîter-al,
it inay flow in into itself as a siînil:ti cetntre, and may rctlow
tltrough an orb for the betiefit 0f ail, or into ivliat ia gencral.

riatua-al Iitory tsa lts Relatiou to Agriculture.c

.4tstract of a Lecture delircred Zforc thte Tcronto MceAani.,' Institîite laj
lProfe.tsor Ilùîc-s.

1 pracecîl to point ont sontie more inmcîU'ate special applications 0f
the knowîcdge of iî:tural îi.toiy ta tîte l,îiess af lthe farier. ',%any
of te diseases to whieli cultivatcd plîants anid ,jonîestic aninmais ni-o
attject, and wlîicl soietiînes occasion ver-y cxteiîsive iiiscltîef, de-
pend on tîto presence of partisitical pîlanîts or aitniais oftcîî cxceediiigly
minute. Tite firàt stop towards ricîedyisîg the cdil is t, iiiîderstiu its
real cause, ant it imist bc edideiit titat the imore tîmat is kiîownl of tute
structure, nutritioni, anul reproduction of the parasites, tue more suc-
cessfully can we attenipt ta liiiiit tîteir ravages. Tite ergot, nitust, nust,
and mould, on tîte gr-titi proîîucing plaste, are miutiîiîtn very curions
fungi wîtilst ser-ious inîjuries aire caiuscd l'y plnit lice, a tiie of
iasects of very remarkable cliarteters, wlîicli initier tic miantes of
black fiy, greeni tly, and Airican bliglît, giveit ta the différent species
ane well known by tîteir accurrcc on wlicat, beans, liopti, andl apîtlo
trees, as well as on rases, and otiter planits. No oile of tItis tribe, iii-
dedu, is altagetîter injuirions ;writcrs have attributcd sainte specios ta
the potato bliglit, but tîto' it ia well kîîawn titat the potato, liko many
atlter plants, is occnsionaliy infesteul by apîtides, wîiclt ai-e cIter a
cause or a syînptoa of weak-ucss and bail lienîtî; it lias been abund-
Sntlv proved7tîtat, the aplîides are jirosent witîolit causing the diseaze,
and the disease exists without the presence ofaphides; the 3pecieti, tue,
vIticIt has been accuscd of causing thse di5ease, nnd bas in conacquence

heen cxtensively diuîtributed under «Mr. Smee's tdirection as n micero-
scopie abject, turns out ,to ho a comînon species occîîrring ont nîany
plants, and itever before suspected of pecultarly inaligîttnt inftluentces.
Miucit ietter faîtiueul is tîte suppîosuitiont tittt ait inîteni filligîts i the
initiediate cattes of the lotatu 4ii.ae, but titil %çe ci t icteiitîiio
wltetlîer it realîr î.rutîttcecs tîte iiecay or- oily ai-ei- onit ut' it, antd
içit:t tiie the caui-ae, utîolleî r otîterite, ut' it- îîiev:îlttc iii
pîtrtictîlar seioî,we etîlînot :tckîtoiwledgo tite rehouri-es of s-ience
ta have heeti eXIIttîtSted it vait :tg:iîtst titis my3steriolts pîîgîe. It de-
berves eottlrtî it,%lietîter til tîte tei-ied&us tint limne lieni unt-
ployed witlî înost tîppeanice of sticce.-s îîîay îlot luime tîteir ellieacy
iîecuunted toi- ty titeir tlettro3 inig tihe % itîîlit> tif the tii-, uf the fuîn-
gos iii the sets, itilst thte i.resulce ut' the spores fi-ti otiter -sutirces
wuuld exptlin titeir uccitsioitl fitire. Unl tue %% litle, I catitiot but tiîiik
tîte fuîîgoid tiîeur3 tue ittutat national. WVe have beeik iit leitat tittt the
apîtis tiîeory is enti-e3 wititott fuulatioi; tiî:t uttite weeaiig out
of tue vitrieties, is lisuîroveui by tue nîoterionls fact tittt ail .,Irieties,
aew or old, are about eî1ually liatl to tue qlibe.ase, ntte imure s0 tittn
seedfitgs, antI eenî seetîliiigs rîibd fi-uit beed broîtigit frin tute na-
tive cuulttr3 af tîte poIntu. Tite tiet.-ry i% lii attibuîttes tt ulit.ibes
tu stîperiluouis atuisture occurriiig iit particulati se.týOit,5 i.s tl.-ilprued
hy its recuirrence witiî very greuit variety lu the ciiutîictet- of tue sien-
sous, aîîd iii ail sorts of situationîs, ivlîil!,t tîte tîleutr of tîte îleîeîtd-
once of tc pîtîgle ait the îuceîliar ntisiusîuîteric >tates, clecti-ical or
otherwise, is tuo vague to ho listened ta u intte athactc of sîeciftc
facts, atîd is oîîîy au indirect ackiiowicdgmeciit of olîtiro igntoranîce
oit tue stîbjeet. 1 îîced îlot noiv rt-fer tuoie partictîl-triy lu tue inîjuries
sutYéed hy donicsitic anîimai:s frot tite attcks of ',utiousitscs but
notte, 1 aîît sure etîn jiossebs croit a ligîtcunutittce i% iti thet î,eciliîtr
inîstiucts of certaint iîîsect tribes, anîd thte tanîter it wicit boute of
tîtîin accoitiplisu sucît extelîsive ittiscîief, witiiout I>ercei% iîîg hlaw
usefîîlly tue knotrleilge of titeit- naîture coiiîects itself M iii tue lîîîiiiesa
of te fauriner. Titoî tliere iii tîte whiole buîlject of oui- reltionts witit
thse wiid hirds aiîd anîimiils of oui- counltri-. l'rtlîbly iîtust Coîliîtry
people are indisct-ininate debîroye-is of ail tue wild cret-ttres dlint futl
in titeir weay, vitlst a t'ew issitueitcetl l'y feelinîgs of knîtsor a re-
gard to hetuuty, ai-e inîdulgent ta aIl excepîtiig -a few of te itosibri-
cusly aitd extciisiviely iiîjuriouu. A little kiiowled;e of Nttti-al
Iiisto-y wrould tîssiat ils it julgîn.- vwiîat cre.tttiesý tii-e rc:tliy our eite-
itiies, atnd wîtici we slîuîîd îîrotect ns frieîîds tut allies, tîttd wvoid at
the s.tîae tintîe enahle us to carry oit thte w-tr intat sticcessireîy %vlteno
it is naccessary fi-ont a just regard te nut iîitrests. 1f w-a ri--l ta
mind tîte Lilly lîrejudico ta whIich tîto hiîîless aiu evroit!iîeftîl
Iîedgelîog is ns coiiînnly sacrficeul it Exîgîttitd, or cotîsider tuge getie-
raI dibposîtîin to destroy biruls %vithtiuttit it dibtiictl,,îî of kiîttl>, ie sec
ltow henefuciala liCCle kiîouledige ofnaîtîîrl bcieiice voîîil lie tu tîte dwel-
ler in tîte contry-. wotild tîts ho decided thînt the Itîrger and, litaie
powcrful hirds of îire3 are etteiiies,bectisc aur dositîscaatiiii:tls wuould
be antioug the chief abjects of timeir attack ; but tue oavl trilue, feu-ding
clîiefiy on smaîl uudruîîeds, nid us in our aiece-ssaiy ivanfire tîgttiist
mice nnd rats witiiaut daiitg atty îîî:terial draitnage. Tite itiîturois
iiiscctivorous hirds are aIl esiiiiieîttly usefuil, as are thtose Miiicit feed
on sîiail seeds, but ta few of the frugiveroils tribes feedizig iîîuci on
our favorite fruits can onîy hape for ptartial inîdulgenîcc oit tccotîuît of
tielir heauty or tîteir song. In te case of tue aisittivoralîs hîiris w-hidi
lire during a large part of te year ait grub, cttterpilia-s, :aîd oliier

at cprtutix seasois grtain aîtd roots, w-e lire oluliged to btrike na btaancc
between te beuîefit ait-I iitjtiiy ie ruceive iii wticit &a seitte of tîte iitp-
pinosa oftli crcatires andtîdiniratioit foi-tueur bcniity, aisl tîmeir 1vonulr-
fui instinct, anust Ite nllowed soutîe weight iii tueuir favor. Stîci c-eattlrcs
may rcasonably have tein itîcrease boiiicwliat liiiiitett, huit if we iîîd
the power uîtterly ta desti-oy Client uc sitoulul set feel thîe cvil w-e
sl:iottlul tdans havo brotigît, upoît ounselves. IVe htave renti,f insbtances
in w-hidit tic exterinaition of the coituuiion Eunojîeai sujttrrurv lias becit
attenîled with disastrouis coisetîitlnces tu tue ftarinecr .andu aI-
thotîgh tîte rook ha lut.ly condelci, edy saine, tue siglit of mitibes af
tiin following tite plotigli, picking nit grubs, wonîis-, andu ilîsects,
shottld cause lthe considerato fariner to relenit, eveîî tîtgh indîignatît
at Cliofts anoig lais potato set and lais ripcniîîg graini. More illustra-
tions taken front faiîtifiar abjects iu Eiiglanuî will shtow tîte impîîortanîce
of simila- considorations liere, ntul ivill satisfy évery oîîo tîttt tîto
spirit of wnnton destructiont tand Iucrýccufion oflen iîtilgeîl tigaintit
tue infénior anitaIs is nas unwise tas it ia barbanotis ; tlîat w-e ,Jaoulg1
dcstroy only what w-e e%!Iuetîlly percuire tu hc injîtnlous atntd utîflttcd
Ca dwclIl nny cotînection w-ltl aursolves, and slîouîld sec witu lcsti-e
the varions races of nniîated hcings cnjoying Chleniselves5 :tounnd us
se far as they snay be permitted ta (Io s-) withoitt any ieriotiq iuterfe-
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rence with those pursuits which arc essentiai te our welfiiro, andi
witich arc maiiifestiy dcsigned to oxercii.o our intlustry andi skili. In
respect tu ail the infuriur animale ive uiay acccpt of tho ticcibion of
te poct.

If 11181li'% rottt.Žtileflce,
Or beaitli or ..af.,ty l,.terfrru. lit. risimi.,
Arc lîarrnîîwutit and, siw.st e%.tî.i'.slà tiîcîro
Et..o tlit.y o" ait, tii., ili.111en tit.lgs th..t exe,
A8. fny. k> ic at,,i tu e..joy ti.at lifre
A. (w.. Nw fve t., for... titeii lit tlio. iret,
Ikli, lu lits. auvereigu wYL'ui.u w=dc th,'în ail.

Lot nio concitite %vith one word ns te te lieasure to bc derivcd
frot the studiy of Naîiîr.î Ilistory in conittetion iwitlt a coutntry hife.WViit pursitt cait we ntaine iii wluch tito clints of beauty, vnriety,
and the eoerc.isa of varionts mental fîtculties tire su unîited Y Wiîat crn
wu iagine su well calctilatled to euiven our iiiterests iii the scolites of
Itaturù, tu iàiko cadi cliaîigiîg scason oîîly a chanttge ini ojr plew.iires,
autt to commtt lie ..rdiitary occtupations, antd eveit tito s -t f rutral
lifo witit observations and ia quiries fuil of cutertaijumont as woll as
u3ofttiness.

Who Late Remarkable Weather lai Etsglasatl.

At the last meeting of the Britisht 'Mteorological Society, Janunry
24, a papier was rond, "1On tite 'Mctcorology of lte l>ast Qtiarter, in con-
flectioi witt lte Fail of Sîtow nt te begitning of the Ycar,"t by
James Glaisiier, Esti., F. R. S. lit conmieîiccmeiit, Mir. Ginisiter spokie
ofîiîev:lue cf association as affordcd by the soeiety, to thte membcrs of
wich lie was chiclly indebtel for lte observattions sîpoî wiîicIî ls paper
wias based. The différetnt ecents of inîvestigation ivoire treateti siîîgly,
tillit the bearitig of caci tipot lthe other nîigit bo cieariy siîown.

IFor, " observcd 'Mr. Glasitier, l'the correctitess of tite accepted
truisin titat in nature no pioonena is isolateti was nover botter illus-
trateti thian nt a tinte whcît tite rcadings of the baronicter andi ther-
monseter, te dense fogs, tito licîvy snovr, anti tine pertiîiacious enst
îçînd forîned, a coînbiitation-cîîe scarcely more abuorinalinl its
departure front the average tiian tine rosI."

In Octeber, betwecn Jersey andi lat. 510, the men tempcrature de-
clînoti 40 ; betweeti laI. 510 andi 530, titere was nue diffýrence. In
Novetaber, south of lat. 511 aîîd norîli of lat. 530 it deciined about Go;
lait betweu titese paraîlcis to 'J0, formiîîg a band of coiti the greatcst
that was esperienced, andi wich hldt its grounti during lte long
perioti of twc mnîtIts. Eog was one oftite înost rcmanrkaibi features
during the quarter, lit Norcînbcr fogs frc.îueîîtly eîtrelopeti the
«wholc ceuntry at one tinte, anîd içere of great .lensity. They eitietiy
occupicti tite band of cold bçtwccn lat. 510 andt 530 bufore incntioned.

Thte flrst fall of snow took place in tc neighibourhood of Chester, in
Novembor. After Dec. 15, it fcli nt ncar]y evcry place ; but more
frequentiy bctwccn lat. 511 anti 530 titan eisewliere. Oit December 15
it was, in mnîy places, ns deep as six incites. On the foliewiîîg day,
tc temperature as registcred at -Mancheoster, was asg low as 6,but the

mnaximaumt coiti for tins seasioi took place on the îîiglit comnmon te Dec.
218 ami 29. This cold cxtended as far as unir nieteorological stations,
front, Jersey te Arbroatii, iu lte Northt of Scotînîtti. Tito extreme
severity of Jans. 3rd was not at all felt soutit of the parailcl of Uck-
fildit, in Sussex. About Lonîdont andi its '.îcinity the rcading oif the
tiierixîometcr feii carly in the inorning te100 , 110,ý 120 andt 131. It bail
reaciiot tho iow points at cite o'cluck, in tito norning, aitt tlil nut rise
above thein tili cight o'eiock. Lt wiîs înost scverciy fêît iii the Midlanti
Cointies, wiîcro the rcadug was as low as zero. lIy '.%r. Lowe it was
estimatcd ait 40,tîl ~ ieiws etutgosre ynî a-ti
lowcr, thaît aty it te iminedliate neiglibouriîood.

A number of original conmmunications front var;ous observers wero
road by NIr. Glaîsiter, oit the fail of sinoiv on January 3, wicih was
gcncraiiy dtstribted over the counitry, bttt lay ticcpcst betwcen the
paraiiclq ufilatituîde occupieti by te fog anti cxtr,mc cold, In parts
of Cornwall there was none or vory little ; whiist nt iloîkitan, on lte
Norfolk coast it was 18 îîtclîs on tite lordl At Wiiitclîavcî titere was
8carccly -tu incih. but at Liverpool, anti otiior places it tue saine paraliel
6, 10, andi 14 initles fet. The nurtt iras, iu parts ctiîparatircly
clear ; aiîd in parts of Northtumberlandi nu snowv at ail feil on tue day
of tiî gront anti goeral fali. Tiiere iîad licou mucht 2now preriously,
andI it lton lay ot ftie groutiid t.. lte deptit of!scvcr.iI fect. The drifts
orer Fnglaîtt anti Wales varicîl front 3 feot 1.0 10, 12, anti 15 foot. They
ircrc vcry deelp nt Dcrby anti ut Grantham, and upon te Norfolk
Coast.

Iu conclusion, as concteti mih the severity cf tis weatiier as fall.
ing benîcath hut ciii observattion, Mr. Olailiter reusarkod titat trees
wore slitatlite over iritti ice for soute dtîyil, tMI Jau. 4, mîten it bepui
to crack, anîdt faît to lthe grotîtît. lenoah a row of trocs in thse i-
laediate viciîîity of hus Inuîse if iras literaliy strewrî witlî large frag.
mnttts, ecci retaititg lthe cttrvîîture of the brantdi it origiittlîy cncascd.
.Azitttt.tls, ortitarily exposeti oit latteatit, suffored scverely, anti two
wec obstri et froccît te tcatît; itîso birds, whicit lita fallent end front
tins trocs, %vert j.icked tit in lthe iutîtiedî:tte neigibourhood. The
ituitîber tof crysttilised l akos ititgict wiit hi theiicw mas anotiter indi.
caîtiont of lte luv tetuperaîttir utider wiciî it hlli bocît formeti Mr.
Gliiiter laid bofore tife meeting a nuinher of pitotograpîtic copiesi of
sovoral ho biad hituself observed on jîinuary 1 of tite prosent year.

At tue conclusion of the papier, J. C. Wititbread, Esq., ruse and
cumnteitted upon tite value of tins palier, andi tins eltîborate nature cf
lte Nork. A vote of tlîaîtks was inoved te Mr. Olaustiler, and unani-
mously carrnet. Tito meeting iras înmcrously attentied.

Th'ie Iroix Trusle.

Tite number of iron furnaces in Sootlasît on Dec. 81, 1858, wae ica
blast, Il14, uut cf blast, 29; total 143. Tîte stock in handi at thse 3Ist
Deccîtber, 1852, aîîîotîîtcd te .. ...................... 450,000 tons.
The production turing 1852 mas equal te.............. 710.000 ,

Total ............. 1,160,000 »,

The home domaud in founderies andi malcable worlcs
in 1858 ias ............................ 300,00M tons.
The experts ............................ 650,000 »,

- 950,000

Stock on hand et thse close of Docembor lut ......... 210,000 .

The rotluction of stock is thus 240,000 tous on the transactions cf tihe
ycar; nd anotiter seasen of similar business moitit entirely sweep it
aw:ty. Tito average price cf pig iron during the ycar has been Gis.,
andi the value cf the manîufacture has titerefere been £2,165,1000. Titi
average price cf bar iron liasi beeti 1879.; aînd if the Scotch msakens
hll turîteth ieir pigs into ltat class of iron, the value meulti bave been
£6,C.38,500. The average pricos cf bar anti pig iron fer the last nine
years arc appoetid:

Pige.
8.

............... 80
.............. ....1 67

............. .. 65
............. . 44

........... ... 44

...... ........ 40

............... 45

...6............ c

Bar iren ducs nlot inrariably folloir tîte rise or fall of pigs, and thse grest,
fluctuations it price tire more scvercly felt iu the crude thau n ltite
finisiiediproductiun. Titis fact should intince te Glasgowr capitaliste; tt
mîtntîffictttre a greater quantity of bars anti castings, anti sali les of,
titeir iron iii tue flrst stop front ore.

Tue iron prottîcet in Great Britain is nom equal te thrce msillions of
tons. ipgasSocbrzgierrcstiaStfotsieoWclî
the total prescrit vaiue is net iess titan ton anti a itaîf millions sterling.
la Its manufacturet ferai jute bars lte value must lie twenty-eigbt mil-
lions. The value cf thc otetals produccd at proserit within tse island
is qoite fifty iiiiiîens-a., larger soai tian ras ever formorly extracted
front îîny lnd iii tue metallic business. A calculaticu cf tise value,
vritit the ndulitions ln tce cutlery, edge-tool, engineering, anti hardware
trade, iroulti bring up titi aggregate te one hundret miillions for 18U8.

[1854.
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