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FIllE E'NGINE AT THE VIENNA EXIBIITION

blit. J. Il. Rruxianrvr, of Wnrzburg, uxhibits at Vienna two the> iner spacca of tho cylhîdoirs, the formpr cari bc tatken out
hand lire cngines te of which is fitted on a four-,tvieed car- witbout the> nid of any tool andî %vithotit ompltyiug the> water
niage, to bc drawn''ý hy herses, %vliil6t flic otler is faxcd to a tubes, and cait bc clentied and put in agati %vthin luit a very
two>-witeled baud truck. Tht former of these lire crnginer, wc brief delay, a corisidternble Miut.x,*wen any aandy or iin-
illustrate aboya, %.hile on 1)41te 84 Wt- giVC eligruvings of de- pure water lias î<, bu puinipled.
tais. The> otixer erna~e hàa. ifllustrate on a futuire occa- The> arrangemîenit of tut> îî'mmnibt and vnIn,..s ir, sia,,wn xxx a-

xxîon. Botb elîgines are doublev-a' ,;, and the> largor oite bias 1fions and plans ini Figs t.2 , itls Ufoil pagoA4 and ronwists
tw., plunger IpuiMPswith h.îrrelS43411 iii <aitelî 422111111 > ith Iof th> box, i, coutaining (im barrel o! tli, rock, g and tu which
a 5 troke of Rg ini. (2l"3mnx thett, -. yMIdiîî,. d'w,. of o are f-istcncd the> two aylinders,u <'.( th> air- vessci, W, and tho
tut> sînaller origine boing 4ý in. <9Lmnti. .u'd m- (20flrnii>i dn~d, and deiery pipe'. TI., ,o'x, K, lIîn ,rd with
'l'lie chle! peculiarity in th> construction of these lire clîgines the il -m fritti, - 'l b macns of tIit, fovr tev. 'l'lie 1.1tig o!
consists of th> arrangement aud haudincSs of th> valves and 'b: L-. , , L-tlo anîd rontnii th> tiri> admîission v;,lvrs. c,

--ma
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and. the two delivery valves, d., and by mienne of turnlng tire
cock 180 de*g., uni! bringing tire openlng, o, to the one side or
tire otlu-r, the piumps arc made todrdwvtirewateroitherthrough
ti( pipe q, or tire pipe r.

T lic( pipesa, q nit r, are fastencd to tire box, R, wbich le cast,
a,; %% kitli hoscii front the ezîgraving8, in one piece, and to ivhich
lh uI.,u fastene-i nt tire bottoin tire air vessel, whilst tire dclivery
pipe- is ut the kipper eîid of tire box Thoi plug of the cock, g,
is jbrieqed doiown 10 iti; place by mnenus of the lever, s, ivhiclî is
provifflîl at its endi witli an eccentric noire atctinlg (gaiflet the
ktay, b. Thuis stay cati bu tîirned down (the Pcrev botte, by
nluýT-mS of whîeli it la fastened to tire box, K, acting as pivots>,
and tik; bcbg dotte, tice barrel of thu0 co.k, q, with the val'.es,
il and e, cati lie ut (once taken ount, and vasy accusa is obtalned te
ail %îîrkiiîg partsofthepu'.opa. It ivoîld, lioever, we think bc
tir iiiîiuvemeiît to) increase the heiglht betweetn the aliction and
dîtliver% valves, an! Io raise tire puit barrots, se tirat the lat-
ter iiiiglit îîw-o readily ecar tlîcmselvcs of uny sand %whicli
iniglit get iîîto tirent. Tite parts above deccibed, it will bu
no<tieîl are lhaced îîbové tire ivater tank, so tirat uny lcakage
ri, 1-lî,îd out nt once iteî urrangcement offers alFo gri-at fa.
cil tus for tic clcaning of tho valve- and for wvarming in case
of freczing in of the water.-Enqane.ring.

GRAMMEIS MAGNETO-ELECTRIÇ MACHIINE.
WC illiietrate on page 88 a magneto-electrlc machine, whicht

isa fttructing a greit, dlent attention flot only fromn peculiarities
in its construction buit aise froin the important re8ults antici-
pate-u front its use. 'Tho machino la dcscribed as follows b>'

'I 1li., novtulty, ivhich lias quite astonishcd some of our tead-
1 iiig men-, <f scene,, is thie magncto-electric apparatus invented
jby M Grammne of Paris. It will bu rcmemlîured that in 1871
tis gi-iilt man surceedcîl iu producing a machine which gave
a contîîîîîînîs inluîced current. Sînce tieu, bie haî întroduced

Isi-veral iunlînrtillt mîodific-ations, whlch render bis invention
oui" of thse nost, ru s.srku.lc of tire ugo.

Fî-,îii the tinte of Furuduy's greut, discover>', devices of MI
k-ii,îlý have beîi contrived for tire conversion of mebanical
%voit, 11>1 proîiortioîîutu electricul effects. IL is interesting to
e-xaiîiie tlîi-e instruments, aud to remnarl b>' vitl nice and
gruîl,îul strps îînprovcmcnts succced one another, sintîl the
siîiall <oîitrivaîes of Pixii and Clarke gave vray t, the power-
fui 01:1< lines of Nolet and Ladd. But ingenuity did nlot stop
hivre - it li no t ulime, Thle,1' and it was reserved for
31 G raunime to inugurate a newv cra by a new application of
a wt-il-kîîiown principle. Titis bu lias donc, and well donc, as
tire îppurutus îîow oni vlcwv in the works of Messrs. Whieldon
uîîî Cooke auoîduntly proves.

lit our issue o! March 14th, ive publishud threu engravlngs
,whicl he.lp to give a good technicul idea of the Machine.
lt.-fI'-rriîîg untr reaiters to tire cngraving, wc sbaîl cati thu front
vi,'w Fig. 1 - tire sidc viecw, Fig 2 ; and tire horizontal section,
Fig. 3 'l'lie îîprighîts reprcscnted in Fig. 1 uro cylinders of
soft itoui criilîd rouind. witiî insuiatc-d copper vrire. There arc
six~ oî thes-e u, shiown in Fig. 2. Tbcy arc 3 ft. 7 5-16 in. high
aîîd 3 5-16 lu in dianetcr,uanduare conucctud ut the upper end
l'e a "quare plate of cast iron, and ut the lower by a sockctted
base plate 31 j in. hy 31 j in. Whcn the machine is in cipera-
tin, tlii'e (3 linders become clectro-magnets, and thus forin an
int('ise inagnetic mugazine. Thu broad circular dise (Fig. 1)
is a Ilobluîn of petîliar construction rotatîng bctwcen tho
pioli-s f cluý- f thesce ectro-tnagnets. 'fhupolea citcendover
orie tiaird of its circoumference. Two metnllic brushea shown
also iii Fig. 1 arc in contactw~ith the arbor; they'colleet tho ciar-
ri-nt as it isgeneruted, and transmit it to two large nuts, whicb
serve nse tire terminals of tie machine. Onu o! the couls, the t
furst on tire left in Fig. 3, excites thc electro-magnets; the
otlier two, are connccted together and produce the current to
bc îitilice.d externuilly. 'rhe bobbin consista of a ring of soft
iron, round whirli insuîlatcd copper vire is wounid b>' lcngthe
of about 10 yards. 'l'lic contignotîs ends of thesu lengtlîs, t

rpc-nelb>' two radial tines in Fig. 1, are joincd ut the 1
(-ir(-iuin!,-r<-iire of the rinîg te copper stripi, wbich conncct o
tit-ni wvitii tire saine niumber of copper conductors, piuccd longi- au
tuîdiîîallv on tire arbor. Tiiese conductors are insuiatcd froun o
oui' allotlier, and it is front Lte that tire brushes colct tho 1
cuirent. Tuiu %vire is used w-li tension iu requircd ;and I
thiî-k, wlîeî quantit>'.

%Vdc shahi uow turm from. theso descriptivedial ho

gunuration of tire ulectrie current. Faraday' lias sbown tiîut
virin a mugnet la bro'.ght near a vire a current is induccîl iii
thu latter, as shown b>' tire deflection of a galvunonîcter, uni!
that a currunt oppo8ito in direction i'ill bc inducec wicu the
magnut le withdrawn, tire continuance unît tension o! the
currcnt dcpcnding in hoth cases on the datrationî and veiocit>'
of the motion. 'The saine effectes mu> bc rendereui still more
istriklng by insurting a bur of soft iron ivithin tire oeil uni!
alturnatel>' approacliing and - 'thdraNwîng a pole o! ar inugnet.
IL thu8 appeais thaït vuriationô iu thie maguctic stute of a bar
are suflicient to induce corresponding currents in ueiglibouîring
conductors. Lenz bas givun a iaw by whîch, tire direction of
these currents may bu dtermnincd. It is plain thesaune restilts
mu>' bu obtaincd b>' fixing the muguet and xnoving tire wvire-
covercd coru. WVe mu>' go furtbur, anid for tire iroti bar suîb.
stitute an iron ring. Coiling our -iiro aronnd titis aunuilur
coru and înaking it rotatu unîformi>' near a niagnet; we shaîl
obtain a uniform and continuonus flow of clectricit>'. Indeed,
there is no intterruption wbatsoever, the currents are absolutely
unintermittunt. The ides of thu ring belougt. to M. Grammne;
iL is thucharacteristie feature of hiemachtine. Its introduction
marks an epoch in magneto-electricit>'. But in the Gramme
machine thora arc no permanent muguets and uo voltaic
current le ever used ; wheru, thoen, is tiru c-xciting source ?

This is reudil>' fonnd in tie very inutte trace of inagnetisrn
induccd iu ordinar>' suft. iron by terrestrial aiction, especiall>'
whien, as la the present case, it i muîntatined iii air upriglît
or vertical position. It vas sucli a Corabînation of circ.uîn-
stances, as we cali a happy accident, thut enabled M. GrammeJ
to diapensoeuntîrul>' witlî the volt-aic battery. la Wilde'S,
Siemens', and Wheatstone'8, and other similar machiines, it la
usual, once for al], to send a current rouinîl tire elcctro-magnets,
the saui amount of rusidual mnugnetîsun sulicung to work the
machine on subsequent occasions. It appears thiat ht-féo
M. Gramme hart finished bis butttr>' arrangements tire machine
tvas set in motion b>' an assistantý, and w-heu lic came to matke
connexion bue found, te bis greut, astoniFlinisent, tire upliarutus
in perfect working order, and uvolving a poîvurful current.
Titis was a stop buyond the sîmultancoîîs discover>' of tire
reaction principlu by Siemens and Whieatstone.

Whcn the cols begin to rotate lu preseuce of titis in-i
finitesimul power, a strong carrent is ut once in'.uced in tire
v-ires, w-hidi, in virtue of the rotation and consequient mutîial
recaction oftlîc poles and col e rapidly augments lu stre'igtli
that after a few seconda--almoist an inapprciuble puriod of
time-the soft iron cylinders arc couverted loto poiwerltil
e.lectro-magnets, by the current of the lcft-liund bobbin (Fig. 3).
The othur two cols produce tire curreut, cnployed BJut tire
reuder familier with ture machinecs of liolmes, Ladd and Wilde,
may usk w-breis thucomamutator? 'l'o tliis pertinent question,
w-e Bhonld answcr there le nonc ; and titis is flot onu o! tire
toest interesting and important featuircs of tits beauitit:ul
invention. To illuistrutc the manner lu wbuc.h tîsie sometime8
troublesomu appendage le dispensed w-lt!, ]et ns coneider tire
clectrîcal stât,, of onu of the coile. Theu two adjacent poles
develop, in the parts coming imdiateiyunder theirinîsluence,
currents w-bich flow in contrury directions iu the opposite
partions of the circuit. Thuse curreuts are ledt, lu the
manner alrcady uxplained, to the arbor o the apparatus, w-here
tsuy mu>' bu collectod by suitabte nsctîliic 1sicces ut ',"e
neutral points. lu the present apparatusy this le effected b>'
brushes of silvercd copper v-ire hcld together b>' ndjubotiiîg
scrcw8. It is obvions that the currents rcqîîire tic revuriîng
as in other machines, and hience there le n ne lces5it>' for a
commutator. This je decidedi>' a great improvunsunt, ns is ~
everytluing w-hidi simplifies mechanisun w-îthout dimnishîug
efetivc powcr. 'fli rotation given to tue cola is 350 rev-olti-
ions per minute. The drivlng pover rcquîired 1-. froin two

and a haif tathree horse power. The current dcvelop-d equalsa
tint o! 525 large-size Bunsen Celle.

Tho Iuminous and culoriflu effects are quite astonishing.
A. Iight bus been obtained whose brîlliane' ivas nearl>' equal
o that of 1000 Carcel humnera; (CO00 eperîn cundle's>; and a
iglît equivalent to 900 burneris %rus cmttted durissg a suries o!
~xperiments: cxtending over suveral hours. Tie spcctrum
îfforded by sncb intense illîninuti in cxbibited auveral inter-
~sting fMatures in varions liuer. neyer b-fore obscrved. For
igithousu purposes, bitis nîachi. c huas man>' advsnitagcs over
hat of the Alliance Company', go. emnlly !.niploycd. IL takes
îp onc.fonrtb the room, gives twiýc the liglit for tic Faine
~xpcnditure of power, and for tire sur.. I ight is ouI>' half asj

tâmie, 187an.
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expenaive. Wld' ahndie yaffenhrepte n engue Of the OrdinarY Construction, and girder Il a"1 Levey
I ... the armiature making front 1500 te 2000 revoltitionis a Englue. " I A i& will boe obscrvedl that; lte strain ia actilig
minute, a rapidity that gîves tiso te several inconveniunces- betvecu two leverti, the lengthl of wlch la duterniiuabîn, b>'
a( l1tvLed a gr' at féat; wvhn il; fuscd a platinum bat 2 ft. long the distance front the top of origine bed to the centre of the(
and 25 lu. ln diainiter. %Vc havc accu the Granme mchine Icylindcr nt une end, and front the top) of the bed tu the centre
wlîich ive have bccndescribiflg, drivcu bya three-licrac poive, of the shiaft nt the other. WVhite lat B the lhue of strin il; in
the coils rotating nt the rate of 350 revolutions pet inte, tht sane place as the top of the, bied whichi la also the centre
futlqtlnost instantancotisly an 18 gauge platilium ivire 8 lt. lUne of he Englue.,
long t copper %vire, 22 ft. long and of 90 per cent. con- Th'e fratue of the cugine Id enlargcdl nt C to filcilitate the
Ilin-tivity, lrving rtretclhùd bettveen the terminais tvas fuBcd in Teinoyal of th cylinder cover or the packing of the gland.
less thant two seconds. A piece of a ro,.ucl file ý lu. in The cylinder a mtadle in sections dividcdl in the direction of
diamé-tr and 4 in. long waB burti away in fivu minutes, and 1 it8 length or entire, and fltteid wlth alidu or rocking valves nt
a piette cf dlamnd aa volatilised iu less titan as xnary the option of the purchaser.
seconds. These facts speak mioro eloquently 1han ail the laI oihter case the face of the bed la tho centre lino and tile
ivords ive could string together iu elucidation of thic vat lient- parts are so arrangcd fliat It le Impossible to put the englune
ing env'rgy of tItis machine, out of Uine.

But boiwever vaînable thc apparatus may bo b>' Us i lamina- Tlîcre aro sorte other v.ry Important lmproveucnta lut the
f in,- power, it is still more s0 in its applications ta elcctro- englue wvhich ive have not apace te notice.

iclîcnistry. lu titis brnch, it ivill ne doubt bo productive o! Chas. Levey & Co., of Toronto, are the Patentees and mianu-
very great results '[ho high coat Of other liko machine.% facturera.
preclnus the possibility of using thora with advantago. ______

There is hiere ant extensive and comncrcially importnit de-
partment, and ive lirc glad to say f liat it is in tlio banda of s0eUTW O BIAro AL
abIe a cheujist as Mr. Werderntann. WVo are informcd that
Mr. Werdt'rmann la devoting imuch attention te ttis subject, and (e ae6.
lie is already cheered lu his recarches by satisfactory resuilta Sepae6.
anid cqually encoutraging anticipations. letexpecta toprodticel otr at Issue contained a notice of tho above recent Inveu.
cheimically pure copper nt the price of the OtrditTrY coin- tion. We are abIe, lioNever, in tho present issue ho describe
merciaI ; aluminium for about hall, potassium anci sodium for it more îlîoroluglly 'with the aid o! tho accouîjuuîyýýing ilitia-
kss than half tleir cnrrent pnieus; aînd other metais, suelh as tration. 'T.he rail is a combluahion cf iron or steel, nut i ood

Icalcium and iliaglncsium nt ratgîs whîch may bring thein into As shewu in the illustration, tho steel and irou portion la
tube cheinistry cf commerce. Ilo expecta te purify 2 tons cf lioîd throughout on wood, and kept la position by mnenus of
pitg iron ia 20 m.ntts at a raving cf tivo-thîrds tho fuel. IVe boîta passiug througlî the web, thie wooden rail and the chairs,
shal net evea ho surpriseil te sec 31r. Wcrdermiau unl1Oçking %wbich secure tho latter te tho tics ; the weh fltting the groovej
ftirtlitr secrets of nature, and ndd îug a f. w more names ta ort of the tvoodeu portion, and the jaws rolled on the head cf the
list nf mc'tnls. irou rail sectiring its lateraI position perfectly. The chairs

We have nlrendy stated that 'Mr. Werdcrmanu lhas ini- or fastenings may be spikcd or bolted te the ties ns ilcaîrable.
troîîucedl tais invention int Eugland. Tbough the patent 'l'ite rail is, rolled lu the shape of an old-fnshîoued (or Eng- 1
tees taken ont serte Ilîrc yearsa ge, it ivas onlY lust lisli) letter T wihh the "foot' taken off. The web la cahculat-
Novenîber that titis gentlemen found in Messrs. WiVhîcblen cd te give the rail the proper vertical rigidîty, it bê'ing nînîcat
and Coolie n firnt able and ivilling te make the machine impossible to curvo or bond il; ullwards, upon the saine prin-
W ecati scarcely blamec people for being 610W te beliove Iciple thlit il la exccedingly difficult ta bond even a very lîghit
startling noveltica, ns ire are ail more or les& constrva- boardl edgewis>e,--i. o. lu a direction parallel te its plane.

i tve, and often yicld only te ocular conviction. Mr. T[le boît-lioles through the weh are slotted se as te allov for
Conitvl IV. Cooke, who unites the qualities cf ceetricnu te contraction and expansion. Tho face ot the rail freont ita

r ~os ! iceacl nreeawl itcfotendrakn.peculiar forin <".i, shewa by tle cut>, fer the saine tessons
lie has nowv lu course cf construction two of these mnAchines wiclii etiablu it te resist a vertical strain, lîreservea adequntej

rof vcry large dimnsions. In thin several valitable impreve- streugtb against any lateral strains te which il xnn7 bu sub-
mnats arc introduced. jeetcd.

'Tie simlicity of the prineiple embodicd ln titis niagucte- ruite conomy rcsulting fron the use cf this rail is bolieved
1electrie machin(-, ns well ns the Liarvelloîts effecta ebtaincd jte bc demonstrable. 'rice aaving lu mncut irbere a 56-lb rail
rfront it, lcad us te tlîink tîttt it la destil'cd te play a', li- la erdinarily uscd, ls fulhy four-sevenths. At th sane tiuer
portant part lu te developuiut, cf flic varilîs branches Of the mutal, being supported eatîrely throughout oit at ela.tie
eîcctro-chemiatry and mctallurgy gcncraîhy. On t1w other rail or cushion cf wood, resting on wooden tics, a rond per-
blaud, il is n atràîkiig example o! the transformation of me- fectly easy and freo fron jar and vibration is obtaîncd, the
clianical into clccîrical etîergy. lu tlio steant englue that bearing capacity ofîvhich la fully equal te that cf the licavit'r
drives the colis, ive se beaI develcî,ed into a gigaatic motive iron rail. Atiotheradvniitago gained in the combintd forin ofj
prower, ithilbt la the machine itseîf ire se thtis motion Ibis rail la ils perfect ccntinuity ; thu iron and wood hrenking
iinstnntly coriverted into a continuons atreant cf electrîcity. joints alterunîtcly, aind conscqueuîly another important féature J

Wc are gra(lually finding our %vay te a coniprehieusive aud 15 ils perfect imntunity front fracture by trost, which la nowf 1
comphlete dynamic theory, andI it la plcasing te notico that tho lte cause of se many frightful dîsastcrt3; for even if the rail
great tcnidcncy of modern science la to cstablisi thec general should break (%rbichi scema hardly probable), tlîerc %weuld bu
Coritelation and unity o! physical forces. strcngth enough lu tho stringer le maintain a passing train o!

__________cars ia place. And egnin, the combincd rail bciag bolhed
________________-through and Itougli the chairs, preventa their aliding or

THE 4LEVY ENINE.l Ilcreepirîg"I down grade, and thur, tbrewing tho rond eut cf
lino and gauge.

<Sec page 6s.> la l the number e! tics te ho employed at lccat 25 lier cent.
s aved, computing in the saine ratio the expense of thei

r This invention was uoticed lu onr list cf Patenta la tho stringert; te ho used. Tho cutting of tho slot lu theso lsa j
l'îrst umber o! titis work, but tic advantages ot te improve- quick atud clienp proccas, and may hoe effected citîzer ;if the
nîcuits pahcntcd are cf auch importance to .11 irbo use steatu ruilla wicero they are manufactured, or lu the Woods, or ci-en
;toivcr tliaI me thiink il wortliy o! a inueh %vider and fuler by ver>' simple machiner>' carried aleng the grade as thcy are
htublicit>'. laid. It is apparent at a glance thal; aIl the material be ig se

A glance aI flic lire girdera, or bced plates, ahown above will liglîtl t is far casier te haudle Ihan tho old patteras, and hîcuce
couve>' an idea of oneo vcry great advantage tho 4 Love>' that titis kind cf Irnck ma>' bo laid more rapidly, espeel.ahlly
Enlue possesses over those o! ordinary construction. The wrheu, il la rcmcmbcrd thaI no anch nico adjuatmnt ùf chairsi

U nes a, a, a, a, mny ho conaidercd ho represent tlic centre or fîslî.plittea, with a mulîtiplication of nots, trashers, "sktops,
unes cf the lie piston rode, and consequent'>' the linos cf etc., la reqiiired as in the o 01 systent.
aIrain, lu twe Engluee, and the lines III b, b, b, te represeul Q ue rexiall ecture cf he invention la tlie case %viti j

j te ineofesîtccenthsaocuîus.GirderA representsl %rbicli a rail may bo roecrac!d after tic Ilflango aide"I bas hc-
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SCALE OP FEET'

WENIAM'S HEATED AIR ENGINE.

COrne vorn. It ira confidently expected that experience will
(lemonstrato that this track and rail may nlot only be more
car>ily adjusted latho lrat place, but once down, will bc les
liable to get out of adjustmnent than 5fly of the old forma em-
ployed It bardly accrms possible that there i'hould ho wear
ienough by the motel on the otringers te make any essentiel
alterations in their positions, while between the stringers
and the cross-ties the wear may bo taken at zero. WhIen the
rails rcst directly on the cross-tics, 11. i8 every day's experlence
bow rapldly thcy aaw their way into the wood; and hence
the advantages clairncd in Mr. Wlaitman's invention, where
the tic is rnortisedl and another block inserted as a "ldeadene»
betut.een the rail and cross-tie The advantage thus gained la
rIrnitted, but by Mr. Hunter's Invention the mortising 18
efltirely didponsed with.

lu concluaient this invention acema te commend. itsoif t.0
the carnest and thorough attention of railway managers s
comprisiug nny important, and valuable "eturcs, wP.h re-
gard go cconorny in f3rst cost and maintenance, durabllty,
~sfty and coxafort.

INSTITUTION 0F MECITANICAL HNGINEER8,
ENGLA NI

The annual meeting of the abov'e association was lhelti on
the llrst of May las;t lu London. The lirst jpp-r read was one
by Mr. P. W. lCit.son on the -' Huintoon Governor." The 8nieond
paper was by Mr. Conrad W. Cooke IlOn bîr. F. Il Wenbarn s
llestcd Air Engin-)." The following description and i hr il [ce-
tration of this englue are from The Bngtneer.-

"iThis aibe paper on an intcresting subjeet, bcgas, with a1
sketch of the history of hested air engiues, dating irox the
first, by Sir George Cayley, in 1807, folloived in i8iG lly the
more celebratcd engine cf the Stirlings, of Diindec 'l'hie
latter jnibodied the besutiful ides of the regencra ter, which
makes fta reappear-ance in the common xnouth respir-atur, in
Siemnens' furnace, ini Kirk'8 icc machine, anti other apparatus.
A diagramn was shown of Stirlings' latter englue, with i ts two
hcating vesacls, having tlieir lower cends' expeee<l te the fire,
their uppei cends kept cool by wvatcr anti two plungtrs attarhed
te the opposite endb, of a horizontal beaux oscillateti li a crunit

j uu, 187$ j
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and connecting.rod attached to thse engluo. In fih> wvorkiatg; respoîrdirsgly greatand the engiucw vill gain in poiverandspcedi.
cylinder Wvas a c'Iosc.tittiang piéton, tise toi) of tljis cylioder If, on tht' otlier biandl, ail the' air be <lirecteal jbve the rire
beîrîg ils coiiînlti>ntiou ivit> one hecating %%e8bel, andu tise bot- throiigla tht' passage :, a vcry duili fre %% iii bc the restîlt ; tut>
tons wvitl the ollier end. As the displacers niovul Up) anti air wvill bu consparatively cool ivith Icss ilacrenis of volumenc
<Iowi tise air in the heatirsg vcssels iwas <isplated anti sent :snd tsere vriIl bc a dimiunutionl in tut' poiwcr of tlau engalle.
altcrntuly to tho top, or cool part, and (o lae itottoin, or Il at This diffvence of powver serves as al very effective moians of re-
jcil part, of tise vegsels. Tht' air being lisated or coieed as the gulataîag tht' 8eeca of thiengane, anal tut' governor was conhc-
I)tIuîîgerg were respuctiva, ]y at tute toi) or bottom of ticir htroke, quent'y at taclard te, the lever of the sa ing valve ait S. No
as difft r. lie t pressure enstied iii the' blices above anti bI lttw utltt r reguilatitr for speed is requireal, givitig this aadvantagxc
the wvurking piston. T1wo engines ot titiskind w. re conaitrua-ted, Ibat the combustion of tht' citai is exaetly pro, ortiontul tu the
one' of .15 hîorsec power, working for iipwards of tiarce years ina aint)uint of vork pertortica(l.
ilrivisig the %ttrlcs of the Dunidee ftîndry. 1It %vas, limwt er, 'Flic engîne is of tht' Ilsteeple" forint, having tvo piston ri4>
îîltimatvly laid aside, ovvin; tu tlac failire of the' laatiiag v:.ýs, Is placcal diaagonally, ivith the' iiaruil or crank sitatt riais ting bu-
uinder tht' expostîr o tise great hieat. tvveen tlacîn ; andl iii order le mnakis fle cylinder as coûànî.t ais

Thiîs was ins 1845, andl somle linte atterwardi Captain 1-,ricssor polzsible tiat cylander cuver i8 providealiN ult a siegmcîttitlk au
caisse forwaral %%itth lis 6o-calleal calorie engine, %%ii vwas or dc'pres2ioii, in ivlaicli the cratik pasises. Tite cngine issariigle.
carriati out on a large s ale in tht' tormn of a ptair ot hnaaiiat attiîag, tlat air pressure ating on theti nirbide et tht' pistonl
etigincs of Cou-isorse peuser. Tl' ail Ihesu engints wa -s 1i, led only , the air is adinitteu froint the hieater by licans ot a
tise Stirlin.- regevcraler censistiîig of is passage chiariaber tilled l poppet"l valve E, inovcai by a cain nt 0 on tht imails shnft.
citiser witia tiain inetallic gratiiig, %%ith coppter ivire gatize or Tiaure is a sisnilar valve, aise meveal by a ciai, wivhla opens
vritl tlaii nietallic tubes. TFie spent, licated air exliauasted front tlie cylinder to tIse exhasist. Thîis valve is sliewn ait F".
tiaa tagi tlatnm, lcft bciiind a portion ot its lacat, whiiaaa ias ThL claiet peiliarity in tis engine lb tilt tietiat ()Y ItIit ha
piccd tip by the incorning celui air on its passaige ina tht' oppo- Itha. top of th,' cylinaler serves as tht' air pumpl, aud ha sauivie le
ite airettion. Usiîag as mueis as 4900 stitnro fecI. of laeating convuy inito tut' lacater for exparasion tise reahiacca buli of air
suirface, Ericsson seras. to have expecteal tu get batk titis tute rcqaaireai fur tise dlie performanace of th' ciagine. ''T'e toi) of
incoilg air ail tIse licat t'xpeiiteul in woi>kiîîg the wiagino tht' pisto does not reacla the cylindur cover, bait lherc; is a
31r. Cook lawda large ahîagrain ut Ericetttîstoma futn air, learaneesrpace left, betweea thezist. Tisýe saaltid tiaat tite lteb.

tiIia- %tli lsisow n aind tuo mathl rcstusasbiiag iii pitt.iLiu taire iii thise lterbhîtulut iic'Lr c.teed 15 lb. or>tis tîtar it
Stii lirags' to necal recapituilating iti points. tIse tittiit of tlais puressuare ils ttbtaiid entircly by thae aaaîuit

Mr. IVenliam's liot-air enigirse belongi to the' cînes ila whlicli of cîcatane pcabvth ptuite cioofw d ny
thtv fart il, t racioscaIl aand fual by air pumpileal ira hcracîatb ti ti graut. b ehu spacetni .bv Tl )tht'i pisn ti t atin of wlîbilt; îait
tu niaiaaltaîîa tht' conaistioti, tit largur iportion ut tse air tnttcr- contaaîaa.Ld lat tilt; air paaisip lu liaaî its voluirie, or tut a rsar
irsg abuvt, tue tire tu bu laeat i, tht' vliaoleu-togethitr ailla tilt; of 15llt.aa.r bajasaru, iacla, aundl iat tii! tiaun (lues tiaurce cxat,
proluat.ts of cUnihursgtioi-ltcing, nîndo to at un tlae piston. Sir tquailabriuna between tiat; aair ais the, air-puiapi anad liat ira tlat
George Layiey, as kstatcd, lirst briglat ant cngint; f tii hiaad hLaattr. Tito pîaanp , alvu Q tisea opurns, anad diariiag thae rtuain-

to ivvrh. 'Flic asir îîîampedl in tuaîld be cousveyvd ashsot e or dur ut tht' stratke air si, ptinapta luato tht' taraase. At tu rial
hclow titi. fire at vilî. It lirst passual ruuîndacasiisg surrounait- ut th.. strok, tit valve qj closes, luavingstill là lb. presaaat, la
iîag t1t. tilsata.u tp it cooal, and the' ,Yliusldx ta tht. bptu abo'su ia. ia iston. Aï, t1aere isi 11u fut tili Uescape SoT
t>i b3 a %%tattr huit. Suîda an engine ivas at %vurk fofuisota,> tiais, it atts aaponi lte Itistun durarag paart ot tlat uun struke aund
hast ils juisltal gavea great trouble, and theat'ylinder anti piston c-lusis,.s tise tactioa ot that eragine, a émaîi fly-wYlaeel ozaly ils
packing 'teere quiekiy destro> cd by the' dusI andl grit fromt tle tiserefores rcaîuira'd.
fuel. An atterilt to fulter tlae air by passing it throurgh slaeets This, is et course, net aur advatatagts in powter, for ivliatever
ot i% re g.atiz fatilcd liarougîs th<ir claoking nip. puiser ib îeaîuired in order toobtara Liis pressure of 1.5 abt.above

Tte at.xt tttp furivard witia tlais kind ot engine was tlat in- that pistu, iatb cdeductedl front tiat forte ut tht ula-stiakc , it
% iicataii ut the îtrttcting druni-fir.t brouglat oaat in Ainurita liï unly lraasf4rr>si frona tht' louetr side et ti.u itit tu bu tata-

-for a siag1t-a,.tîra, vtrtical u) liider, in %%itci tutc iurkaxag j isea above by lise btisitqtient exptansiona ut the' coaxresseud air.
prit'sbur actai u tIhe untier 8idu oniI>. Tisa duaî is al Isruloiat;a- Aftr tiais expiarasiun as ceaseal tlae inlut aar-liiauaiau bieulw

tioas ut tltu p[bloîa, anti, ils enigta sligintly c.-ccediaag iho strokct, Q ojse;ns, anal adinats tht' aîuant.ity ut cohi air reajîiarud for tht'
ils aliainuter htai.g tliglatly lessitan tiant ot tlat cyliaitler, and next stroke of Ilt' erigine.
tIse pa-tk:,..g ring beiîîg near tlae top, the %'orking paortions aire_______
tius very ilig(,iîiously protected.
TFic tasgra'iing gives a sctional % iw f W nhama' iiiîino ot K!AbTENBEIN'S TYPE COMPOSINU AND DISilItIBUT-

1-liet power. A special teaturu is the> fuirnaco siaewa at A, IGM C IE.(e ae7,
ina ivhiela perfect, combustion is ebtaîneal fromn ordsnary bitumai- IG M C IE.<e ae7
nuts tuaI, vsi.iti lis gcrstraily 1rtftraed for liais caigiatu. That Machines for compesing andl distributiag type have ta-capital
spat c iaaadt r lise giat, li seîaa front lte upitr 1p trt b.' a tlat maads et inventera for many ycnrs ns thcru dots net
modt rait ly air-tigit diapiaragmr, sand ah, ve tita gmat i8ai aitumcs te ho any reasun wthy a aatisfaetery solution of that

annulais of sugnicatai fare-bricks (as siautn) witIa scli-c5lian- qecation should not serne day bce arriveil at. Tise iprohabiity
drical gruovc: at thacîr juirat-, Su lîIaýt Whien ljitca togt-laca tht i8 tiaat like many etîaer ainuilar tiaings tise iachinai viali
ccitr f rins a t> liradrit.al hojapetr coutritiing a store of f<ail tiprove grusdualiy by thisemc-pendent; labur ot daierinua
bisri.ntl fu is'ra ours' wCurk, an I tilt groovi-s aut tiat- juaatâ minals. 'Tie machints which %u ilastrsatt', front T/i
furrni a Ltiai. uf tital flaîts tiroigit lii ras. Tilt tultiniii Eaiaîacer, ora jagu 73, lîavu hccn adoplcd hy tilt proltraItuait

t aun ;c- .' luil is il is coîaisuilical ois ths f.i wiatt b as, aiaal et tise l'amies saut are: sae'its assd ina ses cml prianing ustablibit-
tilt air, cursîiaig faste teu it.act 1%t flrotiig buit cou1 ia a1 state ut ineuta. Many anap)rovuaacrat., ytt runsaan te We sadu bast tiats
ualit igasitiuta, aIl the. itrodutlai f ut iabzastaun niaitt pats j snacharaais art; ctrtaiiy iast. tas anal t.xtairacly ingtnouus.

tuaruagua Ilt igniteal portion. Tut' chiesls la tise fart-brickis j Corisidcriiîg Ihiat nearly a launtirea differcuat clamacttas,
blas erve ais titis btiag ailse waitc-iaot, ne oîaanti fart' nirletysix ia tact, have tei ho conpeseal anal dibtribîteul %% Ila

Igasesclin lpas. Ilareugla. specal, tise parla et tise nmacisc lare necesaiarily consipicateul ina
l'hý fuamisae ua a cover by wthicit it can he hetnat.tically aumber if net ina fora», but ut' hope that %vtt aiat a l hliat

ciosed il fronat et tise asipit, ahaowvn tit Z, anad thtre is a alnlracceinjanying engravinga ail tise main parts wili ttc niagohe
cever for tilling tise ceai luopper ast Y. Tise îtreauets et corn- intelligible te, our readers.
buîstiela atter icaving tuat (utannei; uft îue bricks ar înct by a Figs. 1 anal 2 represent fronst andl sida elevatioras ot tise
îtîn -ulis W, Ifital 'uitia fare-cia>', NN aiclaj ici ens tia t uver eemposing machine. Each lutter, or oth'.r charneler, bias its

1 tiae fîrnae troint gttiîag iaîîduly iaot. Tite fsre:-hric k are ewn recet'pacle, or type box, ira vhich tise characters fle oui
s' j r lavd f ont tut eut idie sit-l et tia- ctuve by a hiag ut psow- biacir Filles andl onu: îîîua the other; tisese type boxes, wisha

dri.a l, c or aits Tiat, e are tei o col air stli 13 îulckts tu~ lire gent-rally abolit iSin. ia ilîngu, are inoutuael ors tilt toi)
ti irea onut L-bu% tue lirv sut T, anal tilt: ut! tr as ove lic et tise macine, anal arc markcd a in tht' engrauiagt. 'l'tse

'iair anda thItu is a swiiag 'hLviy %% iis mort os less et boxes are vvitiîoiit bettonus, wiîicla are rulplacai by a plaiu ais
thu itltijiy a itclt ealaui or 4tbucth tusire. It alitis tise machine, trem wiaicilise liwest et tiat typez, is Itiastu

air t aîrt i te!la 1e w theat farut lia. conîbsstion Leconîts vcry ils wiaen ivanted by mesans ot a sliade, Miaen luis zlaie rectales,
Iciase, aiu tis hscat, anal cenaiequent expans)ion et tise air, cor- tîeat'ypoa fuIls in a icriical position, face tipunuals, anito a
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notecà lut the lever p, which lins a reciprocating motion on lte cach key and cach channel being matin ta siipply twn tylIp
axis, and finnlly failA dInwi ana of flic grooveci passatges c to boxes, and this la effectcdl by tlic application ort3twitillîs, tir

file <ii'iv<*ry point 1i. 'rhce eclnnels are cul; by menus of a traps, alilar to those dcscribed ablove, inserted iu ii li,mw r
igrooving mur.chiino iu a thirlk metal pinte, and the front of the endis lof the chaunels. A chanriel ig just twirc ns wîIi ils a
Plate is covercîl by a glass iloor, which allows auy sticking typo box, nnd the 8wltth, flat in titis caso, umually covi rl thoa
type ta lie sien nnd relîeved nt once It will i_ on flintht eutrance ta the type box ou file Iîft band ; ivlivi, th.rt lr

tnrpssages are arrnged lu fan.iike filrnt, ait tendiug ta di key Istouchied the type usually (alilialb the type box on tlt,
but tîjeir nuinher makes a spociai arrangement neccssary ; a righit hand aide. If, however, flie operator prh5lis fo.-t

i ftw of the pasrager are continuonus, but the majority end iu tîpon the trendle F, the 8wvitclhea are reversed for an iîîtt tilt
:)ne or ather of what inay ho cnIJod main arteries, nd the aud tho type falls into a ictt-hnudii box. In Ortler to siniplify
ype continue,; ils Course nt un nl*ieredl angle. The passages this arrangement as mnucli as possible chrl key serves foir t%%o

are apened by the operator touchi ng the keys, D, D, which letters, one lu trequeut use, nnd the other inticl leas Ro, sc'h
Inct îîpou the levers h, hi, and the I Il ernka i il, %whicb move for instance as b nd j, aud the treadie la only raMA, iiitt
the slides îiirtedy mnutiouedi hell-Iftlthei type boxes ; the rlequlsition lu the case et the latter. It shouid ho- leutiiin,î1

i typo instantly desicends auJ finds au exit nt Il. One passage that the uipper or feediug orifice ef tlie chanuels clan bit
laj, hliever, made to servel for italik as well as roman instantly wideuecl or nnrroiwcd nccordiug te the aize et tile

i lanracters, sa tlîat hait tlic number of passages la savedl; to type te bie sorted, by menus of two kcys.
effet tlîla a secoudary keyhonrd is plnced above, sec u, il, Fig. _________

2 ; these keys are pressed lu horizontally, while the althera
Care pressedl upon VertlcallY, aud nct on the suiles of the Italie
type boxes lu tile direction opposvd to thut ef the roman type STEVE N INSTITUTE LECTURES.-SUNLIGIIT AND
slides, and both descend by a common passage. ITS SOURBCE.

Wlieu each type arrives at the delivery spout d it la caughit
by a spring slidef, Fig. 1, wbiclî is set ln motion by the cain The spring course of etures at the Stevens Institute,
13 auJ the treadie C, and presses the type intO the rccptaclc opened on Tucèday, April 15. We are iiiti.hteti tu, the
e which reîîreseuts the priuter's composing stick; and as columus ot the Scientiflc A1merscan for thu fuilowiug suinuary
Peneh ks-v il; tAuplhd the spriug slide f recedtes aud advaucea ft, pn
introciucingr nuother character into thic channel ~. Thi11 ofth upe g lecture, delivered by Presideut Ilenry .r<u
chanuci, whiclî la vertical wherc~ it receives tlie type nt d, la 1 o h ups o esrn ilt f ifrn rlinv
horizontal nt the other end towards A thaet is tei say, it basa "o the puroseofmufesrigihstdferveeuttndr bf orullianv

Iquarter tîtrn in its leugth, like tlic rifling ot a gun, andhi the htoacalesrsasatudrofcwrunî
typasR whîl ne turih r cice Au ordinary gas faneo lf; equal to file lighît of lîaurbeeî to

tarsti,.ck nte mtp lachiedlveu with their faces eighteen candles, a tact we do not genterally appreciatc. iint, I
towo theu bae oflne the wkt machineh scn the gas gives out aud we ,sre obliged, a- i -uNew York ( ity
bein men "arjter "ye tA oon asalneachtye, the reconrd latd-y, to substitute candies for it. While tige shadov (If il

leublîlatoreilluthechauo etheadustr tuces hegas flame la much more 8barçaly defiued amI more oecî'
secnd i trml n th auJ lîy ve, imcl arjramn touhes liae thau that ot a caudie, it in surpassed by that IptSjtticetl isitit
otýn typ sreroe t,i and th,. acompsimpl tranme n , he lina on oxyhydrogen lamp, the latter by a mnaguesua humter.
rofttypelar box; the jutit-caton, insefrtiet A, hi., i this agaîn by the lime lighit, auJ se on, untîl we finall coule~rerlanula Tlx thý jtý;ifiatoninsrtin o sace, &;.,18to the clectrie light, tlic mort intense artificial iluiîînionî
then madle, while the machine is prepariug a second or more we are able to produce. Ali theso lights wvere exlîîlited ty
linea of typle.

'1'ie istibuingor ortng achneFig. 3 4,nud5, aymenus ot the shadows ot 01jucs they casht tiîlon tht,. sretn,
'l'iedisritifngoasotbe choine, maine i3,vert, but auJ it wus atated that the hriliiaucy of the electrit, liglit anes

lie roughly dereserid astecmoi&mcieivrebtequal te tlint of "ive iauudrl!d and aevcuty-twvo cannlles. t liethere are saone iuterestiug differeucei ilic parts. Fig. 3 iutenszty oft î.uuUght, however, la so very mnutti grenier tlîaiîj
is a rite elopvatinn, partly in action;i and Fig. 4 a view et the the latter îLat it %vould tako a body uîany timels larger tian
bark of the rhannelled plate with ils glass Joor. The type the sun, composed et incandescent carbuni points, to give us
ta ho distrjiteJ is piaccd lu the receptacle E, wrhich is the samne amount of ligbt.

isimply a flat iron box like A lu the composiug machine; the "Nx eti rgteso h utewieeso u
type is preesed up towards tlic front by meana ot a simple har Nxtahi ignesoteBlthwieesof]s

1and ratchet slde; auJ by n very simple arrangement the line lil strikes us as a promnineut characteristir. Now, this;
1 of type neareat ta the workiug part et the mathiue i8 raiaedl wbiteness la due to a harmonlous hiendiug ef liglits ot ail

up and brouglit well under the eye et the operater, who i8 colora lu proper proportion, a 8e a ic luih spectruin, %vliere
assisted, if uecessary, by a sunaîl mirror placed s0 as to retlcet a ris> ot white sunlight la brohen up by a prisma luto its; coin-
the furst letter on file lett ot the line et type. This finit letter jportent colora. By reasort of its composition it lias tut, lira-
stands aver un orlila c which ]ends te the distributing chaunels, perty et exhihiting aIl colora tvîth equal clifet, a propt.rty
aud thd* instant ont, type has been allowed to drap tbrough no hrdby colored lights. The lecturer exhibitccl a lro
bbe line is «tvauced eue rtep hy mens et a ratk motion i urner lu illustration oh this fact. It ivas covered ivith dsc
actedl tîpnu b>' the pressure ef the finger keya g. The operater of green, bilue, and purplu, purposel>' selecteul ou arrotint

1 touches the kov cortru -ding witlî the letter presented te bi of their dulness b>' gise lîgbt. lVhtn illiîminated hy the
oye ; tile key nef, upion -od h, aud tle bell crauk s moves electric ligbit, they became ver>' brulliant. WVlen lught of aiiv
b ack the slidej, aud op, vis the lowcr aperture of the carre- color other than white la passed throughi a prîsun, ils spee(triitu
s poudiug clanuel, which leadasinto the proper type box. These is net continuons but compoaedl of alternate, briglitceinreti analt
boxes are arrauged Bide by aide and iu two rowa on the table black banda. These vary with the source of liglut, anud tirr,
heneath, DP Fig 1. Were thia the tvholo, the machine wotild sa cburacteris*iç as te enahie us te tell what substances give
be very simple, but lu order tokeep the parts within moderate the light.
compass two special arrangements are made. In the first "lA piece et brasa burued ln the clectric arcli showed
place, as iu the composing machine a large nuniber et upon the screen the banda due to its coînpouients, coppc.r and
chanuels liail te be made te terminate at eue given point, so zi.'c. Thies ia the principle of spectrum analysis.* Now, on
un tile distributing machine tlic type fa!iing into the leading exîambning thic spectrura ef Sun light, tre notice that, it i,;
tanl iads a Joui b dicager rett flarr ngment of . Ip et o dark linos. Rirchoif ivas the first to indicate the

tacesandthi isJou bya vrv rety aranemet sow-connection botweeu these and the briglit Uines produced b>'
un Fg4 Enci character falsfrst itonofthiree mr.n the vapors ot buruiug substances. He ohserved thant st>uajo
liues, and is thon shuted into ifs own aide lino by meani of et theun, for example nickel, irait, and baydrogen, prodiiu ai

a switch Thisa la effectedl lu the followiug mauner :-Etch iltight linos exaîctly coiucidîug lu position with certain bla 1,
couuccting rad h lias a smaîl luig, shown at 1, Fig. 5, wbicn liues in the Soarn spectrum, aud he concludcd flint these sulp-

inets upon tixe bell crauk aut, fil, ait; aud turus the switch n, Stances were preseut lu the Sun. But why should the>' pro-
elcosiug the main lino and opeuing the proper brauch. The duce black linos lu this case ? It la becausù liglit passing

i action of tlie finger itseit lifîs a vertical bar, withdraves a thirough vapors la deprivcd et certain portions et its raya,
slide, aud ailows the type to fali îute the main channel. wbich are absorbed b>' tiiese vapors. Tlîis ias heautifuliy

iSecoudly, there are uiuety-8ix type boxes te bc filled, but sheiru by causing tho spectrumn et the electrie lighit te bu
tliere are ouly bitlf thant number et finger keya aud chaunels, forîned on the stereeu, aud th.n intý.rputi:àg tho vSlJur ot sa-1
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t1l"im te )18 passage ; '% black lino wus %tu.
'icsllately pro<Iu-rd ir, the ycllow part, cf
th.e Apl)rrura, meUà tinoh corresponds te
the -nJmjm lino lu tho solar spectrura.
'tit-,,Strefli F.-tutioiimimtirly blot out pot-

.". i tIs 'igbt bv absorption. H~omo auti-
~isproducu * great ntimber of linos

la"' fui examplo, about 209. Theso have
heu isrefulày atudlcd. Mr. Rutherfurd, of
4ow York c.1y, who, ln approclation of bis
emînent sorvicca to acienco, bas becu recontly
electcd a meruber of the Royal Society, bas
produced beautiful photographe ef theste
lines, and Dr. Draper lias obtalncd nparal.

togra phodltoahe sa cmea of dirciont
iThs praha, rextnl a ig.t 1,

visiblo spectra have neyer beon cqualled.
te lnes ln tho solar spectrura are the

means b>' whlch we can recognhse the sub-
stances of whlch Uthe &un la compoieti.

When exam'.ned with tho teleseopo, thse surface of the &un
èrca2nts a mottled appearanco, llkcucd b>' Nasmyth to ovcr-
lapping willow Icaveit, and b>' Fathcr Secchsi to rice grains.
Pictures of their drawings wcre exhlbited upon thse sercn,
as wus aiso& photograpli t*ekn in thse 1-500th of a second during
tse total eclipse of August 7, 1869e at Ottumwa, Iowa, just
as the et noso cf the moon touched thse sun's disk."1

"6Thea spots in Uic sua graduahlly travel oever Its surface, ap.
peariug foreshorteneti aà they approuci thec cdgcs. Over and
near thein are sounetîmes visible ver>' bright chauds or faculoe.
An ingenious apparatus, f nventcdl b>' Professer Morton,
enable hinm to represout tise passage and thse forcsborteuing
of a solar spot over thse surface cf a disk reprcsenting thse
sun. It consisted simpi>' of an Image of the spot sipon a
rotating glass cylinder placed beforo thse lanterra and having
bocore it a screeu witis a circular bole. The spots aiso cabunge
their shape, andi photographp have been t&ken b>' Mr. Rutiser-
fiird and others of tise saino spot ln différent phases. Borne
cf theso wero exhibited on tise acreen.

eWheu the cdgc of tise suries disk is examined by means cf
the spectroscope, red itydrogen flainc of différent sisapesl
ame observed. Tiseso have been tise subject cf considerable
study. A Society' cf Italien observers, composcd cf Fathcr
Seechi, Rtespighsi, Tacchini, and oethers, have mappcd out si-
multaueously, at diffrrnt stations, tise whole edge cf the
sun'ls disk ; but thse most rensarkablc observation ever madc
of themn is tise following b>' Professer Young. Re cbserved
a large dlame, asuei resembling a grove of trecs, for sorte
turne, wvien bis duties calcd hlmt away for about lialf au
heuir. WVheu bue rtturncd, ha found that thse dame iead been
blown littrally Wo sbreds, seine cf whichi were .ssccnding at
thec enormous rate of 1136 miles a second. Tise r vcecity at
starting muet bave been doub!e or triple.

44 lig. 2 represcute soute solar flatnts, two of tbem iu contact
witli tise suu1,t disk, and one tearated fri it. It is suppcscd
that tlie interioer ce!th i n is lu a liquid state under ener-
mious pressure, and tieat frein it tise dames beurst tisrough
thse surface with a trri-,c explosion. 'ihe lecturer repre-
sented thera by mne ns cf thse apparatue reprcsented lu Fig.
3. A glass tank pliteed in thse lanterL, la filled with a red so-
lution below sud celd watcr aboe. Tise coil of wire scen ln
thse eugraving la iseteti b>' means cf a batter>', and causes
thc red fluid surroutiding it te ascend. The effect la strik-
ii¶ghy like tisut of thse red solar dlames. Foricrhy these could
onlp be cbserved during total eclipses, at thse moment the
stues di4k was totally coverel b>' tise noon. Thus thse ce-
roua ef red llames flasher eut witis the appearance aseown in
Fig. 4. Ths was beautfuhlly slîowu in its siatural colora b>'
îîlacisîg beihind tlîe perforated sereen, of Fig. 4, hydrogen
tubes, represcnted ini Fig. 5, b.rougb, wliich thie electric spark
was tcalustd te finsi. 'ria ingenieus experiment clicited
tuch apîtiaut;e. lroctus; tlieory is that thse heat cf tho

soin is minitaiutd 1»' tise enermous heat geuerated by thse
lil,tct nd c4embubiuu or iueteorie bodies t-enstient1Y at.

. 4
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tractI cI ilîto file liquiti mans of the sun. Sncbl impact ivould tile Rocky Mouintains and difforent points 0f the Pacific cat
calise a granid explosion, carrylig witli it tile propulsion of JA continuons chain of instrumental measurements abcî
liquiti and gascous inas6es tlionsnuds of suiles tnpwarclp, anti completeci front ftic Ycllolw lIead 1>ass to tidû water on1 the

volid necatînt, for tile colar spote andt th, flines ruts..ing Fraser River as well as te Vitncotvet's Island via Bute Inlot.
out fruil ille 4-ége, of filc di(k lide eaviiig thl, suit with A practicLble lino across tile -Mountains nnd to tile const lias
a veluttv uf 31)0 muiles a second( %would get beyond ]lis at- beeîi found, but fle cost of seine sections of it will ho very
tiartion andi nevior r.-tîîrn. Soule of tliesc îitrilie tlic eartlî lienvy, and it would not hoe atvisable to rccommcnd iti;
in tile fe-nî of miet.. orues, andi prove thrir iolar or gin, ac- adoption, cintil more exliaustive survoys have heurn madie
coiding tû Oiaaî, b' flic hydrogent containe(t in thcmn. jwitli the vieiv of discovering a more tsvotirablo route. No
T1he floît lit ai îoist in' teorit.'s fall in tile day tirne, moroe s- tinie whatever hadl been lo8t iu connection witlî the surveys
peCCizlly at 1n0o11, wlîen tlic sun ib Wowards lis, tends to coni- in Brititib Colunmbia, andi no efforts or expendituire have been
firni tbis op)inioni." spiired to gain ail the information necessarv. te 'irrive ait a

decision with regard to file most cligible lib .jr flic railway.
'1hc- fieldi of enquiiry is, however, a most <ificult one, and it

CANADA PACIFIC RAILWAY. would bu extreînely unwiso to decide finally ais te thle railway1
route, w ithout fuller information thail is y-et obtatineti. In

Mr. Langevin, turing a recent discussion in Parliament, addition to tlie exploration referredti 1, in tlic Eaistern and
read(ile following report froni Mr. Sandford Fleing ,:- Western sections of the lino, tIse writer travelledl t uring thel

"I t was consiticret important flint flic main trunk Une, liast seatsoa ovIr flic whîtoluextent cf country' intendud te ho
frn its eastcrn terminus necar Lake Nipissing, slhould toucb i traverseti b>' the rnilway, nut matie a personal exaumillation
in its course tile navigable waters of Lake Superior, nt a o f its general féatures. Hoe allio sent a brancli expedition
point as near as possible 10, flic Province cf Manitoba. Th'e across tile mnountains b' tlic Valley' of l'eace River te the
exlorations of 1871 were contiucted with a view to tuis, b ut iUpper Fraser, andi by tlic Steena River te Nassec, Ilarbour,
inuiouia* dufficulties wcre foundti le xist, in tile section on flic Pacifie. A great dent of useuful information lias tlîus
of flic country extending along flie North biiore of Lake e otidbtfcdsansarsegaadthmnu
Sup. rior, ;outil ani cabt of Lake Ncî,iigon. >îcasures were of communication so imperfeet, tliat returns front ail parts
thierefore talcen, <iuring tlie past year, t0 explore for a line of the survey ere as >'ct incoinplete. Whea full information
further north, wliicl, lîasbing north of Lake Nepigon, anti is receiveti, the whole will bu submnittcd in file foret of al
nvoiding flime unfavorable section of country above referreti to report."
simoulti coamîcet îvithlici proviens year's work, in flic neigli- ___

bourmooti of.)oose River. A portion of file lino tan betweti- l__
the "Neîigon River and file Lake of flie Woodis aIsoexploreti

ini IR71, proving impracticable anti flic cuinr oto~îîl A wriher in an Englislî papier sa) s :3> theli way, speaking1
nlot nppearing more favourable, a line olry t'ple i îath of walcrlîroofs, 1 tlîink 1 ctn givu travt.lterN. a valuabie himît orsumnie father orîi cnnctig ;itl tas eplin t 1 two *For man> years 1 have wurai indIia-rnbbur ivaterproofs,
nortb ofLake Iýipiissing; ant iat tlic saine lime n survey ivas but wiil buy no imoel for I ]lave learnti( fliat gocti Scuttish

Iundertaken for nl brandi line to coanect flic main lino wih tweed can ho matie entîrely inîpurviues te tain, anti, moreover,
fie iavigatle, watcrs of Lake Suiperior at Nepigon Bay. The 1 ]lave learnetild hote niake itli e, anti, fur the bencfît of your

reuts af this survey ma>' bo briefi>' stateti as fohoivs: readers, 1 will give the recipe:-
'1~m 1 lat fisrtiitl esrnet a orbe lit a lmuecket of soft wator, put baîf a poti of stîgar of tcad,

A o <lli it fil % i sl ru cny b tw el tes r en t s bar ns now r be n a laf a poun ti of p ew dered alu ni ; stir tiis ait intervals,
Lakeît c tiise n thùl Owa bcte an erm o ileu Redr uîîtil it becoumes cleai', thon pour it off iute atiother buckot.
Laver isin ePr,vic th f Mtan itrita.ti ftu and put the garment; tiiercin, anti lut it houihl for twunty-four

I2 A prac hitable anti intetti a faveurablu route, from tuc IoursI andti len lîang it np ho dry ivitliout ringing tTw 1
prairies of tuit interior to Lake Supieriur, sîîici aIs to tile vaîle>' of my part>'-a lady andi gentlemn-bave wornt garments files

of flc Otawa.treateti in file wildost storins of wind and raim, witiiout, gtttiug

I3. Tho route referredti 1 will nieelssitate building tho nett. The main hangs uijon tlic clutb ini globules. Iu short,
main tmunk hune past tlic nortlî sicle of Lake Nepigon anti a tlî(ýy were rcaliy wate-rp)rùuf. 'flicgentleman, a fortiniglît, ago,I
branrh will be mequireti to Lake Supemior. «walke i nin, mtiles in a storm of tain, andI winti sucli as yen

"4. Th ditance~ te I main linu front flic point wbcre it j amclysîec in tile South, aînd, vplhcn lio 8shppeti of lis oercoait,
wil rosIt(IRi( te tl ncreriu bMb bot]is unt ivawre was as dry as wbcn lie put Ilici on. Thîis 15,1

"95 mniles, anàc te Nepigea Bay andI Lake Supemior tile, 1 tlink, a secret %vorthl knowing; for clolli, if if cau bc matie
distance will bc abouit .145 miles. ho koopt out weî, ]i ia every way, botter Iban wlîal wo kuow

Il 5. Adcling te hlie length of file main lino froin Red River, as nîost wterîîroof8.
ho flic ERastema terminus, tlie numuber of tuiles front i te latte
point te Toronto, Ottawa anti Montreat, nnI comparîng tflic_____
Canactian P'acifie route with other routes, we have tlia
foliowing intercsting esclts. A common point (in file Icd NEw NicnT.t. Pep VALVF s'on BIOLSa.-A trial of Ibis ncwly-
River ini Manîitoba îs more tloen 300 uts s."a.,rcr Toronto by patenteti valve iras made' on the lltlî îmît.,at tlic iron shîip-
file Calndîian Fac ifie rouite than Ly tfltic sijt dire'ct existing building yard of Mfes-ms. Hiarlanui anti Wolff, Belfast, anti was
milway, vi7.: b>' St. Panil,Cbicage, Detroit,&ca it is ful>' founi tel ho vumy sticccssftnl. If is stylet il Il SPot) valve,",

Ione lîuudr'tl utiles lesi; b>' flic fî.hiaPacific Bailway front file stido(nnees witlî wliichî if springs open tinter flic
route,frot R d Rivermte Trnotîai lly Duluth> ; aud(l ic inflhutence of tlie steain pressure from tlie interior of thù hoiter.

rhotes lie lin cln b biltnifngthe south sido of La-keo It is coupoeoi of n allo>' consisting mairîl> of nickel, whic'hi
Superior, Sait Ste. MarIe, and i loîîg the ilomtb anti est sicle is aluiost ns liard ais steel, and possesses the atiditional acvau.
of Georgian Bay, Red Rivvr is 5i7A miles micarer Ottawa lati tge 0f not oxihisimg hy inoisture. Tho valve in ordinaryutse
Mentrecal by thic Camiadiami Pacifie huno than by file most direct geniemaîli' faits te iidicatu flic exact dcgrcc of stcamn prcssmmc
cxistimig railway. R. tI River is mîcarl> 2o(0 miles nearer ot tfixe imîterior surface of thic hoiter, as, fromn the momtent it
Ottawnan -Mtilont. ah b>' the Cattadinti route lmami b>' Dulutîh, roîaîmî,'îîcs ho open, fi ecscaping gas rendors tic pressure oil
and i lme shortî'st liii tlit cami 1 s- l,îîilt aicng flic sentit side Ii,' valve surface less ihian fliat omi the rcst of theo houer, onJ
of Lnae S'uprîor anti the north sicle of Lake Huron coîmrsing wbiclî flie pressutre lias freqinemîtly risen 10 a dcgrc stîflicient
at -Sanît Ste'. Marie. ,Zef omîlu is flimc dirtami'e nenrl>' 200 t0 calice anli explosion, even wbçe.i tho valve romains open.i
miles hes hîy titns Camadian Pacif'tr rote to Ottawra andi lit flice pop valve flie machine is so contrivedl ns te elqumnise
Maîîtrual tîam b>' flie route hast macutioneti, but flic henghh of fle presuîre o1 tlie valve to that of tlic hoiter. So effecti-

aiwayyet te h b ii east of Dlthti is about 1,020 miles, 1>' tocs luis app.'m to hlave been securtil fliat la the tests te
wliill flic whille tistamice bctwvecn Reil River andi Ottawa is .whichîftic imiventian lias hoon subjecccl imn America, whierc
umîder 1,151, utiles Iîy lbe Camacian Pacific route, The distance tile linîit of pre8sure on flie boiter was fixcd iat 10, th, utmuost
frontu Red River to I.aktle Sumpc'iorat Nepigon Blay is about 445 itmrease in the gemieation ofstcain failudci hoaise the pressure
miles, whitec ho Duluîth it is 477 utiles. on flime valve, anti conseqmtently on flie hotter, to more titan

I holi Western bection Sulrveys have bc-en -vigorously 51. The valve cla bc applitd bho stationar>' and locomto-
prosecmtcd diti" - the past ycar bcfureen the Eastern êlope of 1 tir'e czigimies.
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RAlLWAY MA'1"iERS.

A tratin on tlic Memphis andi Little Rock Ralway %vas
,tojppcd for an Isour lately by tho miultitudes of caterp)illars
oit tlic track.

A PE31AT1ADLL' engineering feat is now bcing nccomplishied
il, the crossîîlg of thets Audes by th#- Senia Oroya Railroad.
'vie inoi..stain chain wiii bc crossed at analtîtude of 15,000ft.
%,y a tuotnel 3000ft. ia Icngfht. The grades airc the stceplest
1, nownh on any ortlinary railwvay. itec ivorkmcn employed are
CI 1 les lndians, the only operatives %vlio can endure fer a
prcl1onged period the rareficti atinosphere at this great
iievatioli.

ji LSTRALIAN TnAÂÇSCoo~NIS.TAL RAIL1% AY -A large portion of
ii, arva proposed toi bc traversed by the proj-Cctcd Australiatn
Tlraînscontinental 'Railway is a deati levt'l, and the cost of
ocnstruction is catimated inl consequence nt not mocre than

l~O ie r mile. This would give a total outlay upon 1800
uies of 6,300,0001, exclusive of rolling stock. Tise cobt of

i.lîgtrains over the 1800 miles would, howevtr, bie vcry
o,,nsderable, %whilc thec traffic f0 bc accommodateti must long

4e sali. At the saine tine the Vue wvould probabiy j rove
.xtieinely tsîsefut as a meacas of hlî.ping forward the colonisa-
tien of Australia

IT is underistood that Hudson, U. S., is f0 bc seiected as thc
location for a newv nanssfacturiag enterprîse to bec known as
the "ýPalier Car Wlicel Comipany. I Messrs. R. N. Allen & Voe,
o.f Brandon, Vermont, arc thse patentees of a ncw car whecel
naide of conipresseti paper, wvbich is allegeti tu posse8s great

tiij(!riurity over iron or wood. Tîsese wvheels have been in use
oiàî a Punllman palace car long enoughi to prove thesa, anti it
Li, betit d(1t decl t estnblîsh a large manufactory at soine
favourat.le point. Hudson wvas chosen. andti ei machine

îrlsof IL IL IMitthlstll andi Co., have been securcd, with
,,djzt cnt liroperty, for the location of the: tew works.

AN inventer in Toledo, Unitedi States, bas just rccived a
l.anrt for a iiew and useful invention recently complcted hy
lin for an iniprovement consisting of a conîbined seat and

kitfor raîlway cars. TIhe device comprises a stifi spiral
'l rinig, sitîîated in tise base of nu ordinary-slîapcdsMOIl, in suds
a% !Iaraunr as te rceuive thec full wigist of occupant of thc stool

break ail tise jar anti joit caused by the motion of the train,
Urius etfftrdîing a perfectly steady position te the small desk

afstltIto tIse front of the stool. It is claimeti by the
inv. nitr, after giving a careful test to bis invention, tbat the
Icrupiant muay ivrito letters or mako reekonings, wvhilc tra-
vellîîig uit the rate of thirty miles nu heur, %vith ail the case
and !cgibility attainable in ]lis oiwn counfing-room,

GnEAT WEESn. Doua1Lr TnAct.-The contraefs for building~
thec double track on tIse Great Wecstcrn froin Glecc to
WViidsor have heen let, in four sections, and tlic contractors

for caci section are prcpiriag to commence work nt once.
'flc contractors for the sections bctween Chathami andi Glenicc
are Messrs. Carpenter, Seynmour & Ilowles, of Ciiage. Chiathamn

illi be fhli hcatquarters of the firni while they are prosccuting
'ie t. ork. It is sauud the Company find seine difficulty ii
..ur.gilig with owners of laînd tlîrougli whIicî flic lino passes,

er Ille t tri twenty-Cive fect right of way requirtid for thse
;oub1le irar k, $200 per aicre- bcing dcmaaided in nsrny cases.
l'h>' Company refuse te n anY Ysuch figure, and, tehere
parties refuse to, corne to ternis, propose te tako possession$
and allow tuc ewncrs e! the land to scck their renicdy in arbi-
irticflo or otlitrwisc- It is the intention of the Company to
liave the double tralck ready for traffie this fall.-hahan
Banner.

At a railway meceting helti at Dartmiouth on Uic re-
<019'tiOlls wece Pnssecl to urge l0fl thc con-ideration o! the
Go-vcrtor-Gticra.l flec daims o! ftic caitera section o! Uic
Cuiinhv Of Ilalifax ; flînt the towa cf Dartmouth furiiishcs
Ile. iiost conîsodions and most ativautagcous site for the
trrasinrs of the Intercolonial Railivay ; anti t a îot ition to
flic (joverzior-Gencral bc prepareti anti circulateti for signature,
li.aYlli f isat bcfore any înoncy is expendeti in briniging the'
raîlrOat f'îrthhr int oh flCcitY Of Hlalifax, stups nay be taken
tO ascertain thec advisability andi prftcticability of bringing the

railrond through tie eastern part of tihe county, anti the
eligibility o! D)artmoeuth as the tel minus o! tîte Intcercolonial
Railvay. A comnnittee was appointed t0 carry out tIse object
of thec resolutiens.

THE ST. C0T1[AýRD RAILWAJY.

The nîachintry to bc useti fur piercing tins St. Gotharti is
nov in a forwarti state. Tise large turbines for driviiig tbc
air-compressors sire being madie t.> Mtessrs. Eschser, Wys&
Co., thec well knilwil engisîcers o! Zuri, wlîo are aiso con-
strufisîg fhlic îavy portions of flic air-colîspresrors, wliilst
the more delicate parts are ia titt liants of Il. Plalupalais, of
Gcnt'va. Thte crecton of the> fenporary maclîiacry, matie in
lltlgiuin (whitlî iill bc uscti until the psermnenîct maclsizîry
is reatiy), liai; betu st>rmciat retardtd on accousît e! the
heavy floods tiuring thte last few inonflis. Tite experimeats
with sonie Anglo-American tunnelling rnacliinery ut Geneva
are saiti to ba'-e given inost ratisfatiory ressilis, andi thîcre
seeins te be uc îubt of its being adopiti.t for the tsinnclling
of flue St. Goth il. Trite question respecting tue purcisase oil
thec maciunry dl plant uise t at f3lont C;enis Tunnel sceins
at last to have been satisfaictorily arrangeti un both sities, Ml.
Favre, flic contractor, being t x ont ratetl tramn tlîc agreement
by whicb lie iça8 bound te jmrelase ail flic plant f roi file
Italian Governîcuet. It appentrs aow tlînt it is fîlouglit
ativisable te, refain tise air-comiprcssers at Baurtionnele anti
Modane, anti M. Favre bas, agrecti orily te falze a qîmaitity o!
piples tîsat were ied for tIse transmission cf tIse conipresetd 1
air, tLe remervoirq, carfîs wagonts, andi somu o! tihe old tunnsel-
liiig machsines Trhe advancemcnt in tlic tunnel Pt the norfh
side, at G'scrlieurn up to thic 31 st Dect-nibtr, ivas at Uic rate
of onily 0 10 lier la>', the hcatiing litre drivesi ii tise hardes!
granite, Uice total lengtli triven up to flînt date beiag twcnfy
metres. The numnber of persons cnîployed at lus cuti is
about 100n At Airolo the rock met %vitli is sounuwhait soffer,
and 102 inetres Ivere tutint lIedt up to tise Close of tise year.
At this end the' mnusonry is sîlsu hegun, and tassa f70 te 2001
persons are employcd. Speciniens of every description o!
rock that la met wif h during tIse ticavation cf tlis tunnlel
%vil] lie kept, re as te ferin tcn tollettions, sets of wirhiil will
on their comnplctioa lie given te the Ifalian andi German
Govî*rîîments, and te sonie of fti. ttclical uîchlîos of if.i-
zerlanti At flic offices a! Gôs lierin anti Airolo a compitite
geograipbical recorti0f the stratamet wvith durîng thiîefuuîeiliag
eperat ions %vil]lieu kept, as aise a registcr cf flic taily mefeoro-
logical observations flint are taken.--Joura qJ tui Society of

THE SOUDAS'- RAILWAY EXIIEDITION.

(Continucdfrom pagse 55.)

One of tIse most iateresting çtubjeetsq conticctc'i witlî tli
couîntry is tise menus adopfed to iprcsaefe culfivafion ia the
comnîarafively lîarrow strip) o! laîsid available for flic îursiose,
aist whih h is %wholly delp rident on flic Niue for ifs %vafer supply.
11se Yooecff Canal is antr important fentivre la flic syetciuî ot
navigation; if starts near Soeliag ansd ruas along tise %vcsfern
side of fire >;1e valley, formîng geîscrally flire boulîiary of tise
cultivateti landi, whlieh lies lietwtea flic river anti Il ticsert.
If îvas cluiefly tsseti for carrying (ètil flc ater froîn, the' floodict
land, andi is enîpticditc Ilelhe Ilie Fl Targoea Wllscii lIse
supply et cotton 'ras cuit off frosa flic United 5tatcs by flic civil
uvar, attention urss ttîsrncd te Egyît, as, a profitable iseldi for
cetfois culfivatien, anti uuel noney uras expenti n l creating
nicw and nmore effective mnens of irrigation ; shaition-ary pump-
ing esîginles wverc eccteti ira varions loralities anti a aewý syde-ttin,r
surit as bsail ricver befere becis tircancti o! ia Egypf, W.r s
introduccd If vas, lsoever, fouinîl affer a bliorf expt*rieace
thsat tIse constant changes urlilà take place la thse course of
tIse Izi1e, rendertil flic rifes sclecteci qîsîte usisuitable, se fliat
tIse isîachiincry ereefct becaîne ahusost ticlcss ; inorcover, the
amounit o! watcr raiseti %vas insficient, andstheli cestlf îp
ing -.vas very greaf, ovwsng te flie csîoriîiiouu prire Of fi el. bîis
failure led te Isle construetîos e! tIse lbraliiinicl canai, %Vhich
sfarts frosa f'ioit ad cxfcads te Fesîsa. This canal is nouv

Ju,îoe, 1973.]
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____ ______ ___ rMach below the water level of the river.
Two tiniber or mud pions support another

mo palm trunk, wblch forme the upper bearing
for the vertical shafi, on wbich is fastened a

---- large horizontul toothed wheel of the rudest
conlstruction. Goaring into tbîis b a crown

____- -wheol of simila workmanshlp, fastened on
the ame shaft that carnies the wlieel and
buokete. A long apar la laehed to the vertical
shaftý and to the end of it two oxen are
yoked, a badbeing provlded for a driver
Who, iseated on it, urges the animale uponi
their monotonoua revolutions. Like moti
other thinge Egyptian, the Zakieh ie of an
uncertain antiquity, and muet have been
bandod down through almoat couritiose gene-
rations exactly as it exista to-day.

It has probably nover been lm proved upon,
becauso had It over existed in a w1ich more
imperfeot "hpeit would not; have raised water
at ah. Thesie structuros are made entiroly of

'~Wood, and gonerally belng ont cf fwder, pro-
duce more noise than work. As, tua, they are
worked incesaantly when irrigation is roquir-
od, and are often qulto thickly clu8terod

rtogethcr, it may readily be imagined that theo
natural silence of the river ie coneiderably
broken. At loast 20 per cent. of the water
le waated beforo it le diecharged from the
pote into the channel that carrle8 it to the

iland, and nearly ail the power of theO animale
la abeorbed In overcoming the frictioin of the
apparatua.

On the other band five-yoar ù1l Arabe,
maie or female, generally fil the poét of
drivers, and as the oxon cost but littie to
keep, the Zakioha hold their own, boing ap-
parently suited to the moans and ides of the
amail cultivatore or capitaliste. The duty of
one of these machines in perfect ordor is, not
to speak too accurately, a few gallons raised

- j twenty foot high per minute, but it le need-
lois k> add that few corne tep k> this etandard.
The main channel ito which the water from
the Zakieh a eomptiod, in nover placed far
from, the bank. As a rule the land filse elight-
ly from the aide, so that the distribution of
the. water is effevted by gravity. Whon the
width of land exceeds from a quarter to haif

Sa mile from the bank of the Nule, Wells are
s14perhaps k> the depth of 20 feet through

th SOU, and the water filtering through froni

TRI BHADOGP, the river is raised as already deacribed. This
secondary syseen of irrigation occurs, how-

being enlarged for the purpose of irrlgating the sugar-cano- ovcrfor the Most part far higher up the river, between the fourthgrowingr diÉtricts, which are now being extenslvely cnltivated. and ififth.Cataract4, and where the strip of cultivated landIn the Delta, and other parte of Lowor Egypt, two cropa a oxtenda for more than three-iluarters of a mile befote it joinsyear are generally obtainod; hore the water le raised by steam the eandy plains on the western aide.
power k> a great oxtent, where the inundation of the Nule, The second native mechanical appliance employed 'on the
doos not eave the trouble and expense. banks of the Nile In raising water for irrigation, li the Shadoof,

Further north, and a t low Nule, wbhere the banke of the river ahown in the sketch. This apparatus la alwaye wôrked by
are so high as k> ronder mechanical irrigation neceesary, the band!, and consista of two timber upnightâ, about 5 fi. hlgh,fertile land, from Thebes, or a short distance above in k> and 3 ft. apart, connected by a crosgbar at the. top,. k> which
Khark>om, is tended by the majority of the population, wVhiçh, is su-pended a liglt bar about 12 ft. long, hung ut about one-
except ln k>wns, follows the punsuit of agricultrre, the hardest third of itii length ; the short er part, having .attaëh.d k>, the
uiSd moet constant labour consisting not ini the tillage of the end a b&lance-weight madle of Nile mud, while -near the othor
ground, but in the raising of water in SUfiut quaratity to t'id je faateried a rope or rod , to the botk>m of which a leatheru
irrigaiýe it. buoket, upon a cicler frame, ie hung. Theheight of lift

The two native methods moat generally employed for this average@ about >ft. and the man in, attendance can make
purpose are the Zakiol and the Shadoof. about thirty *lifts a m;inute;i the water raieed lg dlacharged into

The lirst-named machine, which la worked by two oxen, le a channel, whonce it le distnibuted over the land by conduite.
shown ln the sketch on page 76, and with it the greater poertion When the Nuie begins k> fanB, il je necessary at each Shadoof
of the land in Upper Egypt aud Nubia je lrnigated. in con- 8tatiýn to erect additional apparatus close: k> the no'w water
etructing a Zakieh a bole about 20 ft. square is dug in the level, 80 that at low Nile the water is raised to the requfred
bank of the river, k> forru a kind of well, over the top of which heigbt by a succession of lifta-lve or six Shadoofs often work-
the trunka of palm-trocs are laid, forming a kind of platforin; ing at varying 1evel. The iplement la soeie ome
the outer bearing of a ehaft carrying a wheel ani buckets je with two buckets, in which case two mon are required k> work
formed iu a palm trunk eupportod at the onde, as ehown in it.
the plan.

The bucket whel carnies the rope to which the buckets or r ____

L artiion pote aire attached, and which je of enlficient length t0
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Blefore ver>' long the well.organizcd att -mpts whîcii are
aew being niado to catnbliali a nuiv industry fi. Canada, thec
cuiltivation of the sugar-bct, will have proceeded 'o far that
soine idea nia> bic formed of the probabilitics of su 2cess. T1he
industry lias attained te vast proportions in Europe, and it
would bu liard t0 over-estimate flic services rcidered b>' it
especially to Franco. Those wbo speak with authorit>' on
flic subject sa> thint the soit of Canada is highl>' fa% ourablo to
the cultivation of this plant, tic alluvial saady toila, clay
lands and calcarcous clays o! tho St. Laivrcnce vallcy being
jusi. snch so4Bs as the bect thrives in ini Europe. Oureclimate,
tee, will suit the beet 'well, se far at loast as nia> lie judgcd
froni tho fact tlhat meteorological observations as mado in
Montreai show tlie conditions of lient and moisture to lbc pcr-
fectly fulfilled. Last ycnr also trials of actual cuIt ivation worc
mnade nt Montreal, Quebec and St. liyaciathe which fiiraishe,ý
rctaits o! the xnost prcmitirig nature. Theo 10w degreo o!
teaipieraturo in wintcr is said to faveur ver>' grcntly the pres-
ervation cf tie root, which isa hable to fermnt wvith a suddea
risc o! temperature and se lose its saccharine qualities. It is
te hc hoped thant our fariners will unite to give thec new in-
dustry a fair trial. 'l'b grcatest drawback te bic found je an
insuflicient supply of raw material ;beycnd a certain aniount
the proporticn of profits inicreases wîtli theu increased tupply,
but there cran bu little doulit but tliat tho coinpany wilI suc-
ceed in securing the amount rcquiired, betweca ten and twcenty
million pounds weight of raw niaterial, unless thcy should bie
very unfortunate in flicir first liarvcst. bhould thu cultiva-
tien frenchi the exteat with us it lias rcaclied in otlier ceunitrice
it cannot fail to bce a great benefit in Inan>' ways, ani tlic
greatest, pierliapa, o! theym will lic tlic establishmnent aiaong
us of a branch cf iudustry vhîicli will roqaire flirouglieut, Uic
catire ycar tic labour of thnt large part of onr population
whiclî at prert fluctuates lietwcca the tarins of tlii province,
flic shianties cf tho lumlicrmcn, and tic brick fields o! thu
United States.

Inventera, mechanica and in fact ail interestcd ia tlîese
inat ters whicli are now hefere tlic ivcrld at the Vienna Exhibi.
tion, find tlieir attention dtrawav more than tîsual te thc preselît 1
condition of flie lavrs cf Luropean counitries rclatîng te llatultz.
'F'lie subject of patents la cortaini>' a very ditliciilt eue te legi'-
latc- upon, and a perfectl>' satisfar.tory law on thts subjeet i
perliaps unattainable. The greatest fanît, lîowevcr, is fouîlid
Nyith the sy8teni as it eziSta in Prussia and the otlier (>criiat
States. It Wi statcd tîgat it is almoat impossible te procure 4t
platent la Prussia, and furtlior, thant ivheni granted it iimay bi n îtlî-
draivn if flic invention lic ali(,wn te tlic satisfaction of flic co:ài-i
missncra net te lie nevel. TFle Prussian Patent Oflice coneists

ç,f nino gentlemncn, chiefi>' professora and thieoreticiausr, unik-
quaintcd with practical Etfc. They are tlîus unable te ilistin-ý
guisli what la reailly aew in lîractice frein what is old only in
principlo. Thon thcy have net mucli tinie te spare for patenît
business, having alrcady plent>' cf privatu and professional
business on thecir bands.

Tho repressive action of theso lavi and their interpreta-
tien b>' tho cemmissioners la stated te lessen rather tlîait
inecaso tlic aumber o! inventions, net cal>' witli regard te
Prussia itself but as respects Gemman patents takea eut in otlier
couinfries, there bcing about twventy applications fer patents iii
Englanît froni Franco te ene frein German>'.

COLLIERIES AND SOME 0F THIEIR DANGERS.

It econit thait sometimes, and under certain circumatances tIge
human mind becomes carolets lu preseaco of ackaowledige-d
danger, and that ropcated calamities enly serve te deaden thr
feelings cf fliose cxposed. The existence cf tho risk beconies
leoked on as a necesait>', an familiarit>' la tliese cases aho
la accompanied by centempt. In ne case, perbaps, la tluis stat'ý
cf affaira more clearl>' sboiwn te cxist th lîai celliories. it
lias always been difficuit. te cause improements te lie made
ia the mariner of %vorking aad vcntilating the mines; and (lie
celliers theniscivos, the spocial sulijects cf danger, bave proved
the truth o! the statement advancedl aliove b>' alaxost înercdi-
bIc persoverance la recklossaess. 0cr roemarks, of course, have
special reference te thc reccat explosion at the Drunmniond
cellier>' in Nova Scotin. Tho mining therc, hîewever, %.Ls
net chiaracterized liy an>' special raslîness, and the mine is
said te have been carefully wvcrked. Still there is rue deulit
.iut that imprevements arc needed la the werking of ail ceai
raines. That this la thc case la Great Britain niay bic gatlicred
ironi the fact that during tlîc prescrit century about forty
theuaand valuable lives have been lest liy accidents la col-
licries. Ia order to give our roadors tome idea cf hon' the
mining la goneraîl>' carricd on, and how tlietoe.accidents occur,
we purpose giving a brie! sketch of tlic mannor la %vhicli ftle
wcrk la cnrried on, nlluding te stme offlie principal sources of
danger. The usual mcthod f getting coulis te snk acircular
shaft which la subsequcatl>' divided b>' wood-iverk into tire or
more compartmeafs, which arc devoed te tlic puinping and
ventilating arrangements, and te the raiaiag cf flic ceaI. Tiue
ventilation la carricd on b>' meautf cf two sbafts, one calied
the down-cael and tho other the tip.casi. A stroani cf fre8li air
(Fig. 1 ) ia continually passing dewn the fermer, and after
performing its office of ventilation escapes again up the latter
or up-cat shaft. This constant carrent is nmaintaiaed by
menas of a furace ko1 ît burning ant the liettera of the mine,
the heated air frrn which asceads tlîe up-cait liy tlîo force et
gravit>'. This air frein the maine hein& lima reiaoved, ficsli
air te replace it rushes down the down-cait shaft, and is dis-
tributcd flirougu flic mine. Mi'hen the volumeo!arealc

(Jîîne, 1373.
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thse baso of tho dowa-ca3t sha!t it la splît into two or tisree
smnallcr currents, and theso b>' mens o! douos and other bar-
riers are conveyed aimultaneously to ail parts o! tho mine.
A largo mino wvill constiue 100,000 cubie foot o! frcsit air
aery minute. Tho accompanying illustration (Fig. 2,), will
serve to show how tho currents o! air circulute in a portion o!
a ceaimine. Thse dark portions o! tlhis ground pian o! the pit
represent tho solid pillars loft for support, and tho long pas-
sages, a, b, c, d, show the waggoa-ways and galleries in the
long direction, whilo the short transverse paseages are tho
means o! communication botweon tise long gullorios. Al
these longitudinal and transverse passages are prosumaedto bave
froc inter-communication, tho onl>' obstacles heiag tho par.
tial stoppages set up for directing or diverting the currents o!
ventiluting air. lu thse illustration dotted linos reprosent
such stoppages, and theso are here employed arbitrarily in
order to expluin tho different device8.

In thse firat long passage, a, no stopping 1a shown in the
lcngth, and thereforo the air, eigniflcd by arrows, rushes
straiglit onward to thse end.

Ia thse second long passage, b, a dotted lino ruas ulong te e,
where there is a full stopping and where therefore, tho arrows
turn round the dotted lino, and show tise air current (ivhich
had becu aplit b>' thse partition or dotted lino int two currents)
returning to b.

In thse passage c. the samne kiad of longitudinal division,
or dotted lino, is carried ns far nsf, and thero tise split curront
of air turas round towarda c. But atf, there la a door wlsich,
vwhen shut drives tise air round thse dottcd lino, and wvhen
open, permits thse air to rush iaward to e. Such door8 are
frequont in pits, and auswer thse purpose o! allowing thse
transit o! ceai or wnggons and mon, and o! driving bnck tbc
in-rushing air imxnediately ufterwurds, and making it go bacL
towards c. In the fourti passage d, a longitudinal division is

Ierectedl for tise -vholo lengtb, and therefore causes the divided
current to start front d, and iscae ib arrives at h, to titrn round
and come beck to Il. As tisere are ne stoppings in tho trans-
verse passages on !ta loft, a portion o! air ruas up those
passages, and wouid go on but for thse stoppages ut tiseir ends.
IL la thus miinifeat how a large pit (which is but a multiplica-
tion o! sucis portions as that illustratcd) mn>' ho thoroughly
vcntilated in ever>' part by tise devices o! atoppinga and doora
and other longitudinal and transverse obstacles. Ia the case
o! flcry pits (thoso peculiarly liablo bo explosions o! fiery
gases) a largor ainounit o! air is necessnry. Tisefire-damp or
explodlng gas in these mines is n light carburettcd bydrogen.
The precige condition ln wisich it exista la thse coal itscîf bas
net been scientificaîlly determined. It la known, however, to
existbthcrein inuahigh staueof tension. Somte seamts,uand thoso
commouly tho beat for houselhold cousumtption, contain
it iu large quantities. Hlence it happons tisat tise fiery
seama are thoso moat wrought and tbat particular pits
have a succession of etplosions in thorm. Stili, even la thse
70r8t pits the cost o! ventilation la; mot se groat as would bc

supposcd. L la cstimatcd that tise most dangerous pits eau ho
thoroughly vcntilated ut n cost of about two cents pcr man
per day and tisat in well1 constructed iurnacca tise consuimption,
o! one ton o! conla per day at the bottomt o! an up-east shnft
1a -nable cacis collier te cnt ono bon o! coals more per day
wict thse ame amount o! exertion.

Tise manner o! cutting thse coul varies with tbc thickness
o! tise seamt and the nature o! bbc coal. Whero tho coul is
thicis us in tise great Dudly-thirty foot senam la England
(Fig. 3) thse mien work in comparative com!ort. In sucis cases

It la usual for the pitmen to continct to remtove 80 many
cuhic yards. TIhey commenco, by digging awny the base of
the cube ivhich [s thon propped Up by tituber; ini the next
place tbey CUL away the aides and top, leaving only thue back,
whichi le flnaliy cbarged iit guapowder aud connected %with
a slow match. Oit a proper iiignal beiag given aIl men in its
vicinity remove to safu quartora, tho mine explodes and down
talle the grcat cubical munes of coal, whichi la soon ahiovellod
off and convcyed to the pit'fl iouthi. ilut thia leaan exceptional
statuo f affaira. The ordinary rua o! seas vary in thiekilesa
fromt nino inches to tiireo or four foot, Ia such cases th2e
work la performcd by hand with tho pick and our cnt (Fig 4)
effets somoc ides. o! tho numerous tlring and painful positions
tho minera are obligcd to assume, linceling, stooping and
lying down ; grcat activity, as la required te change the
position rapidly in order to get nt the coai. Burroving thua
the minera do not rcniovo the wholo o! a seati o! coal but
dividû and intersect It by ronda and passagers as shewn in
(Fig 2) Ieaving Villara oz coal to support the superincurabent
strata.

This nxetliod of %vorkting 1a called the post and stait system.
The scani ie divided liy %vhat are varioualy callcd Il partings,I'
Ibacks," Il faces," il cuttera," and Il ends," Be8idles the chie!

partinga at tho roof nd floor of thu oatl aentit, there are
intermnediate linos of parting or planes o! cleavage, paraltel
te th-3 chie! partinga. A leforence to Fige. 4 and 5 wvill
render this modo o! working clear. Tho lettersA, B, C,D, E>
F, G rcprcsent a mass o! coal, being a portion o! a regular
coul asenit, and thecy.are the chie! partinga nt the roof and floor-
ing respectively; Q, Q, Q, the Intermediate "*partingas," or planes
o! cleavage ; ZZ, ZZ, ZZ, the "lbacka"Il; PI', Pl, tho Ilcutters."
It thus apponte that a lied o! coal according to the nuaiber o!
theso planes o! cleavage mn>' bo broleen or subdivîded into
solid, cubical blocka. In thia manner pillara of con] are left
to aupport the roof, and thcso aro aubsequently removed whcan
tho wholo otl field lias been worlicd out la thia formi.

After driving the main lovols Iu opposite directions upon
thse englue sait) rarrow mines or gaileries callud Il bays " are
drawn ont o! the main Ievei8 nt regular intervais, at right
angles to the hacl;a, ilcros-roads ' or Ilcut-thro's"I are thon
driven nt right angles to themn et ever>' five or six yards-
thus on Frig. 5 LL represcuta tho main lovel ; ol, o, o, e, ol o,
the pillars of coal supporting tho roof; 11, P, P tho gallery'
Q, Q, thse cut-tisro'a.

The galleries aro not usually ut right angles to the main
leveis, but someotimnes taet thons ut acuto angles. This, theui,
is tho most common manuer of obtaining the coai. Wuo
alludcd abovo to a gas 'whlcis ecapes In vast quantities front
somte apecies o! coal and which la callcd by thse minera lire-
damp. IL is frot 11ia that, tho greate8t; danger la coal-mnilcs
proceeda. 'rhisgaa la extreml>' Inflammnable and whcin mxecd
Nvith a certain proportion o! air oxplodes wits féarful violence
upon ignition. It is liabie, to Isauo front tho coal nt any
moment durlng tho work o! tho hewer, wvho may suddenly
atriko bis pick into a cavity whero thse fire-damp lias becu
pont for agea. It rushes out ivlth grent violence and is thon
telmed a Ilblovrer.11 If the ventilation is gond and the mien
are working -witis safét>' lampa, littie or no danger mu>' bo
apprchcndcd ; but if nakcd candies are uscd and the current o!
air in the minecis sluggish, thse mixture, of firc-damp and air
acrumuiating, is fircd ut aomo point and expledçs with fcarful
violence, blowing oerything beforo It. Thoso who have
visitcd Vits alter ono o! theso calumtities, statuo that the wood-
wotk le bloken and spliutered lk tvrigs lu thse bande o! a

lune, 1873.1
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lattes, a,, il, %v. e lA tiIn 1A n A I it d.1 t.L huam jtW AtVhama finisse tu . Ae liAt t t. i iliii A tv of t JAtir buit;A tamlpvr'.l

t tti msc ithlIix. ilA.AIAW4 of lhigit. wm rt! .. iî w itii or opt siedI Iy tfl i iiiiT W wi t out i rs - xtt 1i1ilili g (lit;
lApemnt Ar~st the plj a'n% MtIA h t.f hirIaut Li.t t u dis Athle Iimt hg iht thus uv cItiJg aiMii fk~ a lAitI eio àA de~ mus l uic

ispTvcct laiqi 8ol b th.t. jiit'tM the dillgvt I., îtîtt enAtiily t!5e is eo h. ikdi.AAI FgGnIrshs<iio u
tet;vv 1 liAe $IflaA) ia,! ot i l w b i cl vlt',* th(-î gakies aIlay Jlttt(Iîi.1 îveutttiu. 'i*tVI I, l'tçt bartety kui i. ThiAc(
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Iis adîîpted ta tile body of the lamap a locking boit, wvhicli wili
prevent tha Iowur part from being unscruwed or detachod front
the upper part until such boit la drawn back. This iocking
boit is coustanttly kept pressed forward by nicans of a par.
ticular sprlng, and la provlded with au arm wlfh beare

Iagainst a 8houlder or block on a screwed pin whlch works the
wick carrier up and down ; tbis ecrewed pin la providod out-
side file lamp witlî a millcd head, wvhcreby it eau bo turned.
When the ]anai) bas bioun trimmed and Iighted, the ail roser-
voir mustL bu screwved inta ifs place ln the upper part, the
iockiîîg boit wiil tilon bcar againat seome ratchet teoth ; the

pîper end of this boit will ruu over tiîcso speciai teoth as the
lamp la scrceved in, but the boit will effcctually provent the
lani, froin being unscrcwed and naken apart until tho bol.

I lias been withdraivn lu tise nanner previousiy described, but
tlic lighl will have been meanwbiie extinguislied before tlic

Iupper and lower port ions oi tihe ianp eau bc sepnratod, and
therefore ail danger framn any exposure, of a naked flamne la
absoliitely imipossible.

lu aur illustration, A la the upper portion of iamp, coin-
prising Ivire gauza columu, louai, C, reffectar, D; B, lowcr

1 portion, comprisîng theoail reservoir snd extinguishlng

:tlî>larattis, sud tie screw for unioeking the ]auip, E; C, the
leus; D, tha refiectar; E, uniocking scrcw.

lu tauclusion wu uiay assume tiiat it la perbapa impossible
ta erîtircly prevent accidents in coal mines. Explosions aud
otlit r sources oi catastropha will happcn liera as similar acci-

j siuttai l îny othor brandi of industry. Tiso anly truc
j uanîîer tu reduce thesc calamities ta the minimum, la ta
estîbish and mintaiu a systeml of careful Inspection b>'
c.ompetent and unbiased officors who sbould bo possessed of
isuthinty to enforce the adoption of weli.founded. ries sud
precautions.

REVIEWS.

I3ULLSZTIN eV TDLr NATIONAL ASSOCIATbON OF WaOOL MINUwIC-
TaREs; January-March 1873. Edited by John L. Hayes,

Bouston :
Tii l a very neati>' got up journal of 116 pages devoted to

tic interest af Wool Mfanufacturers. 'a preiminar>' note
the rurpose'Iis stated ai giving a widcr range ta the jouru
and tliertby rendcring it, nat mcrely thecargan of theNatioal
Aisaotiation of Wooi Manufacturera primsnily dcvoted te the
interests impiied iu the usme af that Institution, but aiso a
journial af Science, oconamical and techuical, applied ta the
textile indubtry of the cauntry,-embraciuig in its scapa the
discussion oi thoso principles and tapies which Dr. Uera
f ucludeti iu tIse ternil ilPbilosophy of Manufactures"I but
spctly applied ta tisa scicutifie, moral, and commercial
ccoîîamy df the textile industry of the United States. The
nature ot tlic subjee eonsidered iu this Bulletin sud the
niannor lu whlch tho>' ara treated fuilly beur out the aboya
promises and give soome idea of the vast proportions aiready
uttuined by these industries iu tha noighbouring republo.

FouaTu Rt~ALfEPRoT asp Tuaniss Tzass: By James8Emer-
sou, lilyoko, Maus.
This report contains the tabulatcd resuîts af trials af

varions turbine wheeii at the testing flumes of the author,
wvith remarka ou the results and ou the peculianities of flic
wiseeis. Aniong the wheels teated are the l'Thomson and
llolcomb, IlLeffel. "Tuttie," Risdon I and other wcl-
knowu wheels.

iJiîîie, 1873,

Thora la no doubt but that tho practice, whfchl la now
gsining ground af seliing auch wheeis by roliable test la; a
stop la advance and satiofaetory bath ta purebaser»and ta
good builder8.

COR R E S PON DE N CE.
[WF# do not hou ourtelve4 accoîtiable for thf oplntoi of our

£'orruipondt'ia.]

PATENT LAW,

To the Editor oftse Mrou,&m;cs' MÂ&oÀziî,

Sîai-My carrespondeuce an this subjeet, lu your last issue,
eoucludcd with the 18tis section: the intervening clauses ha.
tween finat sud the 28th section arc suffiikatl>' reasonablo ta
pass unnoticed lu the prescut article, as it la auiy mu> intention,
on thia occasion, ta bring before tise notice af your rendors the
mast serions abjections and injustices and endeavour ta ititerest
theni to exant theniseives ta bave thomn renioved, after wrhieh
minor faulta l ic hsw can bcecasily dealt with.

Trho 28th Section is as follaiva:
Il 28. Every patent granted uîîder this Act shall be subjeet

"and cxpiessed ta bc subjeet ta the condition that suds lPateut
asud aIl the riglits and prîvileges; tîiereby gr.inted shail cesa
asud determuine and the patent shal ha niul aiid void, ut thei
end of two years fron tuec date thereof, unicas thse patentee,
or ]lis assignea or asignees, liauli, witîiin that period have

"comnienced, and shall, aittr sucli commsîencemnast, coi-
"nuoiîsly carry on iu Canada tise construction or inantifa,.ture
of the invention or disuovery patented, in siih inainler iliut
any persan desiriug ta use it auay obtisin it. or cauise iL ta lit,

"made for hlmu at a reasoabie price, at reine inaiiiifiuctory or
establishment for uaiukng or constructing it iu Caunada, anîd

ithat sncb psatent shati ha void if, after tise txpiration ut
"twelve mouhits fromn the gruuting thecofat the patentee, or lus
«assigceo or asignees, for the wvhole or a part oi luis intcrt.,,
lii the patent, imports or causes ta ha iîuported into Canada,
"tile Invention for which the patent la grauted ; and provide J
always, that lu casa disputes shouid arise us ta wluatisr a

"paient lias or lias not become nuli und vaid under flic pro-
% isiaus ai this isection, sucli disputes shaHll bu settled by til-
àuinister of Agriculture, ar bis deputy, wvhose decision shalh
be final."
Before procceding ta examine this section, wich munst be a

ver>' interebting ane ta inventora sand manufacturera, it niia>' ha
wcll ta sec hawv IL cama ta ba made.

Therc eau be no doubt that the firat clause ai this section la

a modification oftflic 28th section ofithe IlPatcutAct" af 1869J,
but lu tfinit net the tima ta begîn manufactuning %vas three.yrarx,
and eighten mantha was allowed during wshich tise inventiuit
might bc importcd.

The country at largo is indebted for this clause lu a great
mensura ta tihe influenco aud sliort-siglitcduesb fafnuuiturerh
bath lu and out ai the Bauses of Parliament, usany o i ~hun
exerted their utmost endeavours toi geL the pcriod in whid, tihe
inventor wvauld ba compelled. ta commence mauufacturisig
abridgcd ta anc year. Semle of thera explainedl their vlcws
and ideas on the subjeet, giving as tlîeir pion that forcigu ini-

ventars miglit obtain patents lu Canada for the purpase tif
preventiug Canadisau manufacture. Tisey kuow tliut sucli a
resau ivould hc at once snapped at by flic public and P'ar-
liament, but tise> at the saine time, eshibited ia priate tlicm
truc reasoil for withing toi bave a restrictive clause ta t:at,
effeet.

The>' said "1If wva eau. get thîls clause, no doubt maii>' foreigu
inventors will, for tic mauy reasons thiat isnpede nia ilivensor,
after gcttîng bis patent, bc unabie ta commuence maîsutar-
turing within icha prescribed tme, and tis vie salbv

chance af purchasing man>' vcry valuable inventions at al
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m6ni-u nominal priCe C(,'Upared with tlîeir wortlî;;I but they belongil. Tho truc value of anlything le the prie it will suit
illugt bave. rekoaedl %itlîott thcir host, for the Icasl ponetrxition Ifor ia a fair mnarket, aîîd iwhat to co man is worth a thousaud
wvoxld hlava told tbem that il hciro therc il; life, thora ie hopp," dollars iiiiy flot te> Jus competitor in file saile lUne of business
andi(lie inventor %would go on hoffing tilifthc finie liad pas-icd lie wortlî one cent. lVitlî contiiting evidecIIC beforo hlmu of
and tile Pattent Iliglt %vas 1lo41 to both lit and thuein. this sort how is the Commiselonur f0 decide on a subject lie je

%Wlat ,thould hava been donc by Our <lovernmnt wouid bave htixSIsf ignOloat Of?
been to impose such a dîîty on patentedl articles that invenlors Jor instanlce, qUppose a machine je invcated for perfut nîing
%v.,tId, for thitJr oivrn interests, bu forccd tomiatiiufiitturt lu al portion of the %vork of m'înuufacturinig boot-e and shocs, and
C'luada 'ie part of tht. clse with regard to the i'oidauco of flint this vvill do tho çorl, nt tve cents a pair les than any of
the Palclnt if tht. article le inîportcd, would als;o have beea quite the x,înebines at [trusent lit uise. The first diffieiîlt question to
sufficient for the. purposu ofcausing tilt manufaîcture lit Canada ; bue solveci is whant tli'- machine rcally doue gave, and no dotîlît
but this aise iii the forait iii whlich it Je put ie most objuctionable. vury cotlicting evidence wvould bo giveni on this very 1 oint,
It would alînost bu rvasornable to, suppose if. %vas iiadu for the but 1 wviII take it ut fthe aboya rate.
te.Qlcciiil bunelit of rogues, kuavus, and foroign manîufacturera What wou l an wrho made only front one to toit pairs puer
and capllitalists4, who, whcn they ieh to nullify a valtiablu pa5tent day ewear fliie wachine %vas worth? Anti what would a mlan
fur file Ilirpose of importing the ruady.înade inventiot 1 coin- %vho mnade al tlioisand pairs a day swear it was %worth ?
puic witls flic C'itnadian maniufactuîre, have only to cajola tht, un- .ýgain, supliosing that thu machinu %verc oaly adaptud for
waîrv invenfor into assignirig to thein sou very smaîl fractional ,trîîdu %York," whiat ivuuld a nian wlîo did a il enstoinIl "businues
part of tlîe itturet in tlie patent, (thereby legalhy coîîetituting '( e. to order) value the invention at ? aniu whîîît îvoild a Iltrade
1flien asignues of a part of bis interest) axîd snch persona cau i ork i man value it at ?
at occ crntis flc hole patent right. Thle tiret vwoiild ini all probability siveîr (aiid %itli kt clear

his ahlo gives thei tîipriacipled invuntor an opportunity of nscueîitosiungt rtcetfthmalixad
blackiiailiîîg"I the parcli set cef )lis ri1;ht. tlic trouble or %volikig if, it %vas Nvortb notbing.
Let lis aie Il case.

The second iould in zil probability aeknoirledgetlat if. was
';uppose A 81,1 to B the niht to the whole Domniîon of %vortb something, bat at.s le aperson NVhIO iice tu usait, bie

C'anada ii thie exceptioni of a siai town, tir twvo or thraa mind ià infliteneed ail lit i not a propar parson to givo
roîinities in vile of tlie Provinces, (bay Manitoba,) foi, $1000. B evidence froin wvhich tho Commislner must forin lia iecision,
tliit goe tO Work, biiildâ a fau;tory ai.d putS up) MaChituîY to ud, as ail otiter perbone lin thiat Uine of busieiass are ixiterestetf
tii, value. of $20,00O tu manufiacture tlî inventioni. A Ment fil getting the invention at tht, lowest possible figuit., uvhîit
sars to B: Iltn1es )OU u rcluate thasa thîrie e.0otnties that 1 chance is thure of the, Coninit;sioncr having the propur evidint
have iii 31atitobut, and give me S500u for tient, I will thirow placed before Ilita tu lcad hîmi tu a Just conclusion.

Ihe nvvtio opià o te pbli byimprtig."Wba cai B If you wiIl, %he inventor cahi bring forward uviduce, butdo? f othing Thera e isro law te praveat A from acting In whom i,. lie to bring ? Eltxer men ot no sttikiig, or mean who
this manner, <liere is xîothiiîg illegal in ]lus denmand, and B3 niust v.isîî to rircîiasa and tiga.
tiiereforc coinply.

If thu invenîter have a property in hie invenition at ail, lie bas .ilef ara to bu fotuad who will net fairly againgt tlieir owa
a iight te expeat tlîat that propcrty shall net bc bampered wvitl interesîb, but 1 îîm éorry f0 eay that thay ara fuwin l nutabur
restrictions jîhic in any cases lie is utterly unable f0 conxply now.a-idays.
iwith. Thîis idea seems ia a ilicasore to bc fuit by the Goverri- If tun men of Cood standing swcar au invention to be ia their
nient, as vve sec by fic 2nd clause of the section il, question, opinion worthlees, and tua others of equal standing 3wear if. is
I)%e is givan to the Commissionur to extaad tîietime. worth a thousand dollars, f 1' avvard ilh ia ail probability bc

Tlhe invaettr bas; aIse, a righît te axpuat that pit-fails shiah five hiundred dollars.
flot exist ia tlîe hxw, by ivhiclîhe bc ill bc callcd te, accounit for 1 would ask atît of xny readurs, which one, hiaving a bouse
filhe actions of others. Maay ara of opinion witlî me that a for tale, Nwould like te be obliged te 3eli if. at the prie an unipiru
mnore ill-eoiisiderad piece of legisîntion couli flot have bicu may put upon if, and that umpire to bu guidcd in his deisioa
lwroiiulgatad ; at flic iden of puaisliiig one mani for the faults of by the evîdence Of the mian Or mca who iatex 1 te purchase?
vxuotlier, many of the cannibalei of Occaîxica wtvold pause before Who iki f0 Iay whiat the Elecfric T1ehegraph, Steaxa unginu
coîaînitting so xînjxst: an acf, and yet wc cxpuat other nations Itulber maanuîfacture, Sewing machine and nîany other inven-
to respect us as a bi,,lî-iadettd, tivibized and liberal people. tions ara worth tol maakind ? and wbo ean allof. f0 cadhinven-

lherc ie rio pover given, ebould the Comisdsioner, front for hie dite proportion for tho improvemeafs hae lias mnade.
jue sonal iiiturebt or otlier feeling, ducline te, exorcise his The %visdomu of Ring Solomion iuue taxed to its utmost to firai
Prerogative whaliraby the inveît;or may compul hiim to do sol ont butveea f.wo ivomcen ivhicl %vas the motber of a child, an.i
supposiixg the action to bu unjnstly rofused. At present thora it ivas only by strataguni tha. ho arrived at a satiefattory
is vary littia fear of injusetice bcing donc, but as the Coni- concluision of the simple qucestion.
nmisioner is a mmbrofthe Governmnt, aadas the pron ivho lu the pruseat case a mîxch graaf.ar amouat of wibdumt would

<isflic office is oftaxî changed, <lie ie no accounting for iwhat bc reuxircd to givu perfect cquity, and these are cases in 'vbich
bis succcssors nîay do. no stratagemt could hc eunploycd.

Notlliitg cotîld bu nmore braînless than tiîat part of the sect ion If. intiet bu remaembered tlist the value of ant invention or
vhiicb refea tel the Commissioner deciding af. wbat price the mil.ine or any article i la a grcat, measure gt-verned by tu
invenîtion must ite sold. Considur for a mioment tic variad deand and if. oftin fakes the inventor six or savon years aîîd
suibjeefe o! invention ; no one person cati bu vcrsed iii mîore sonictinias more te create thuis dcmand. If therefort the Coin-
thar. one or two of thoiti, thierefore the Coxomissionor, whea missioner8 of Patents is callcd uj)of f0 give hie decision fa tlîe
callcd upoti to decide, will bu obligcd te rely upon the evidanico commencement of the iaveator's operafions, or liglutk, iwhuat
of experts in the branch of bueiness to whicli the invention chance is tiioru of bis doing justice to the inventer ?
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MILLER'S PATENT CAR OOUPINCI.
( l'or de.qcrilptoni, see page 94.)

Thu Pate2nt OJflk,, do, îwt jitý uw ni : l'e itbik tý. jp&dSg.ý *d, 11,& ut lvII drt nut abi, lu i,,ftkuftiktiurt %ittiil tièe giveli tlime, I
Utility ofail invention, and I inlk 1 bbai.1 1,3.rl dioa >t %Nuuld Dut rt-tuind Yuu lu -tPPI) fr the extens ion nîontionedi

foregoing remiarks Vithat ie evidunce of experts in tthe case ib il tIhe second clauise of the section, a.;s uch application may ba
uttcrly unreliahie, neot oidy as iîîtecstrd IpLrsonb 1,talîîig rtfliscd, but you ehould iistad nmke a blinfide arrangement
into consideration the <lemiand, wvhat it, is ant the timec and Nvwhat iwilh some manufacturer in the line of business to which your

it may become. inLventionl belongs, to make tiu invention for any persou,

To thrse wlîo wvuuld answver that after a trial iLs titility could les1irous- of obtaining it, the inawafatturer kecping an accout

bc ascertaincd and iLs value itrrivedi at, 1 would ar . of ail time, inaterial and other t-.%Icnscs, ho wvhieh ho will
Atter Rhobert Stephleujson's locoriiutix' iva8 tried %lîat wvo,îl, add, his profit as manufacturer nnd a cel tain amount for

have beeil tbe value of his pathent? (if lic Lad liiid ol, your p)rofit as inventer. You aJaould theu advertise in thre
wbhat wvould the P'atent haive been %vorth fer the lasi. yenr before ifsues ot the Canada Gazette andi soine local paper in the
it expired, and ta:li«mvn abt lvuil thu pattnt bt, %ýVrtl t w in which the manufacturer livt8, that persons wishing to

nowifitcoldbt (xtt-nkcd fur fi %e ya frora to.day ? use your invtntiun ehould cail upon thu manufacturer (giving
no if tai ccsiu4Jrvdiuéru lii aol ban bis nime and addrcso> and that bu will makle it for thm. As

cuuld be obtainoid Ly vhiel< the tmlusive riglit tu aa, andi businiss mca and tht public. gt<.nc:alIy arc nut in the habit ot
use the Iutoniotivc raîlivav btcani çxî 1>il&e fur ivc .yvars cukk rading thé Canada Gazette, alid thu matter will not ho
bc obtainLdy it îVould bt wortlî mU.îîaoîî, opva million, ot puBlhed, there is littIc fcar of titnaul,.ue bcîag troubled

money. with orders. Your patent iwill thu"î ho held good although no

flow can they say so ? actual maanfacturing lias taken. place.
Ilowdo lic knw tat ma ba ne aIcad inentd cme- Should you noV resgide in Canada, and find it incotiventcnti

I{owdo heykno tht amanbasnetalradyinvntc to e o coule bore, the neci ssary arrangements can no douht bc
tbing to supersedle that; xuatiîe, and that, in lest than a year
thc whiole of thera will nlot bc placcd mtas great a dlisadlvantage as
the old etarre coacli w:îs with the locomotive engine.

Atter sttaim-ships lîad been mado and used for sanme years,
what svas Dr. Lardrier's opinion ut attcmpting to cross the
occan in thora 1 If hie had been Conimissioner of Patents at
the time under the presenit law, what wçould lie have adjudged
the enteriprise %vorth if a Patent could have heea granted for il ?

blany valuable inventions are before the lige, and therehore
at the time of pateating arc of flo value; îvhy then is a man,
who is far.sîglited cnougli to ho able ta look more than two
years ahead of his fellow.men tu bc adjudgcd a chimerical in-
ventor and have his patent takeu fr011) hai.

Before çIoýing xny remarks on this clause, 1 have a few words
to say to invenhors with regard to the requirement of manu-
facturing witbin two ycars. The Governmient have endeavoured
to comptl yoa to manufacture, or that you shahl arrangewiith
others to manufacture, as tlaey etin lardiy bind you to per-
formn the %voik %villa your own lîands. Now what is the conse-
quence? If amayune of yomî shnuld lîîd youirselfin thte position

maide by your solicitor.
Trusting that the above remarks may be usetul to saine ot

your readers, and that Our Mleiners of 1'arliamont may awakô
to a scase of thi- disgrace this section of the law bas ctat iipot
lis as a people,

1 have the honour to ho,
Sir,

Your obeclieat Servant,

C. tG. C. SIMPSON.
(To be contaaued.)

EDITORIAL NOT9.-It anly Of our readors who may entertain
views difforing froin Mr. Simpson's, will favour us with a
communication hending to pronioto the right intelligence of
our Patent law, and its amendînent if needs bc, we will hoe
happy to insert it. We recnaimend mýoderation in loue, and
brevity in expressionl, to miii coriesp;lofldcftis.

juiei, 1873.1
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QUALITATIVE ANALYSIS FOR AMATEURS.*

'Tuz lliscinating science of chemistry hma interested many
an ingenlous youth, and coaxed the pennies from his pooket to,
buy the reagents for some beautiful experiment ....... Thie
drug clerk of a country store, tlie amateur or empiric photo-
grapher or artist, the apprentice in a machine-sliop, tlie
Ildevil * of a printing-offlce, or the ambitions teadher of a rural
echool, desires to, repeat the experiments lie lias so often lieard
of but neyer seen. When hie lia gained a more thorough
know]edge of cliemistry, and a deeper love for tlie science, hie
wantg to analyse sometliing. He picks up an alloy, the composi-
tion of which lie would like to know; lie wauts to test tlie
purity of sait hie is using; or lie le curions about the effecte of
certain chemicals upon tlie niateriais hie- works witli; or,
accidentally, hie produces some beautiful sait to which lie la a
stranger, and hie desires to analyse It. If lie is able te buy or
borrow tlie linge treatise of Frcisenins, hie ls discouraged by its
apparant intrlcacy, and tlie long, tedious inethods. If a cautions
teaclier lead lum slowly tlirougli a 8ystematic course of recita-
tions, opening but one avenue at a time te his eager gaze, lie
would slowly and more surely master it than by spasmodic,
efforts te embrace the wliole. One of the greatest drawbacks
te Rel-intruction la tliis tèndency te advance teo rapidly,
skimming over or skipping the uninteresting, but esseutial
details. By presenting each montli a few accurately described,'and very simple reactions, followed by examples for practiceywe liope te enable tliose who cannot liave tlie advantages of
teaclier or laboratory te gain an insiglit inte mysteries of
qualitative analysis.

Let us first consider what is needed in tlie way of

APPÂRÂTUSJ AND CuIWICÂRs.
Tlie following list includes ail tlie most important items

Alcoliol lamp, or Bunsen humer for gas, funnels, test-txbe-
test-tube stand, test-tube brzLzh, filter paper, glass tubing,3
empty botties for reagents, ammonic carbonate, 2oz. ; ainmonic
dhioride, 2oz.; ammonia (aqua), 40z.; barnc cliloride, 2oz.;
barlc nitrate, 10e.; liydrochloric acid, 8oz. ; nitriv acid, 8oz.;-
potassic liydrate, loz.; sulpliuric acid, Soz. ferrocyanide of
potassium, loz.; potassic bicliromate, loz.; phosphate of soda,
loz.; oxalic acid, loz. ; suiphur and paraffine. Ail, except tlie
acide, may be kept in ordinary cork-etopped bottles te be found
about tlie liouse, if well cleansed and furnislied witli new corks.
An ordinary candle, wlidl afford- lieat enongh for many opera-
tions, or a kerosene lamp, made te bumu witliout a cliimney,
can be used instead of alcoliol, b ut deposlts mcli soot. If gas
le to be liad, a piece of gas-pipe 3in. or 41n. long is to be fitted
witli a cork. Into this cork insert a glass-tube drawn ont at
one end, and bent at riglit angles, and witli the fine end pro-
jecting Into tlie gas-pipe. Two otlier pleces of glass tubing,
bent at riglit angles, but not drawn ont are te be inserted in
tlie samie cork, so tliat tlie three formi a tripod te support the
piece of gas-pipe vertlcally. A plece of rubber tnbing, froni tlie
outer end of the first tube te a common burner, supplies tlie gas.
By varyirag thie lengtli of tube and suze of opening, a colourlee
flame, burnlng only at the upper end of thie gas-pipe, is obtained.
This substituts for a Bunsen burner gives great lieat, and
deposits no soot.

Test-tubes should be 4in. te 61n. long, and a dozen will
anwer te begin witli. A stand to hld them uipriglit is easily
made of wood or tin. A box 3jin. te 5jin. deep, witli loles lu
tlie lid, can be nsed if necessary. A rag on a stick suppliez, tlie
place of a bruali te dlean test-tubes.

Funnels sliould be of glass or porcelain. -If tin ls used, it
elionld be protected by a fim of paraffine.

Filter paper resembles blotting-paper, being unsieed, and
allows a solution te flow tlirougli, but keeps back solide. It le
cnt ini circles, folded twice te formi a quadrant then opened so
tliat it fits the funnel, tliere being three tlicknesses of paper on
one side, and one on the other.

We are now ready te proceed with tlie Asaaly8aù of ifegale.

FIRST GRoup.

Lead, rnercury, and 8ilver are the only metals wliose clilorides
are not soluble in acide. Dlas-olve a piece of lead pipe,-abullet,
shot, or type, in nitnic acic] (whidli must be pure) in a test-tube.
Filter the solution by lining the inside of your funnel witli
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filter-paper and letting the solution, diluted with water, flow
tlirongli it- Tlie portion that goes through the filter is called
tlie filirate. Divide this inte four parts: to one add liydrocli-
loric acid, te, tlie second sulpliuric acid, te -the thurd potassic
bichromate. Make a note of the resuits tlius:

Pour off tlie acid from tlie wliite precipitate fonxned by
liydrochloric acid, and water and boil In a test-tube ; tlie pre-
cipitate dissolvect in liot water.

Dissolve a small bit of real silver, or an old fasliioned ten-
cent piece, in nitric acid; dilute, and filter. Tlie bine colour
lit due to copper. Divide tlie filtrate into four parts, and add
the same reagents as before, and note the resulte under the
others. The precipitate with hydrocliloric acid is also white,
and dissolves in axnmonia, but not in boiling water.

Scrape a littie of the amalgam from. the back of a broken
inirror and dissolve slowly in cold dilute nitric acid; filter and
procecd as before. Again a wliite precipitate is fornied by
liydrodhloric acid, but this time it is insoluble, botli in water
and in ammonia.

Mix tlie solutions of the three nietais; filter if cloudy, and
add lydrochloric acid ; a white precipitate. Filter and preserve
the precipitate. Pour water on it; boil and 'filter; te th". filtrite
add potassic bichromate or sulpliuric acid. The one produces
a yellow, the otlier a white precipitate, indicating lead.

Wash the residue on tlie filter; put it in a dlean test-tube;
add ammonia te dissolve tlie silver; boil and filter. To tlie
fil trate add nitric acid, and the wliite dhloride of silver reappears.
The black, insoluble residue is mercury.

These reactions, and the method of separating lead, silver,
and mercury (sub-oxide salts), are briefly expressed in the
following table :

SIPÂRATIqG MZTALB OF GRouP 1.

Precipitated by liydrochloric acid: cliloride of lead, silver,
mercnry. Add water and boil.

Solution:
Lead.

Add K2Cr2O7
Yellow precip.

Residue :
Silver and Mercury.
Boil witli Ammonia.

Solution:
Silver.

Add HN03
White precip.

Residue:
Mercury

Insoluble.

ON ENEBGY.

By Professor ROBUILT STÂWUILL BÂLL, A. M., LL.'D.

Tnî science of Energy, which hia been developed within
the iast twenty-flve years, appears te have a grand future, as
intimately connected with astronomy, medlianics, light, heat,
magnetieni, electrlcity, even wlth life ltzelf : It leade ns back
througli penide, compared with whldh, geological tume is
nothlng, and looking forward like a tîme-telescope, points ont
the nitimate destlny of the universe.

Energy Is the capacity for ralslng weighte. The distinction
between force and energy le that :-Energy le the product of
a force and a distance. The unit of energy le the energy
requlred te overcome the unit of force througli the unit of
distance. Energy can lie stored In a rapldly moving fly-wheel,'as can be demonstrated by expeliment. Energy le also stored
In any body moving rapldly, as, for example, a cannon bail;
energy of this kind le termed "4 kinetic energy."I A @team-
engine Io a means of turnlng inte medhanical work, a portion
of the energy contained In the coal conenmed In the furnace.
Heat may be tnrned inte medhanicai work IV> other ways;
for example, by a thermo-electrlc battery. The energy storeil
up in coai, gunpowder, or a compreseed taping, le denomlnated
Ilpotential energy. I Food and fuel are both forme of potentlal
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essergy; btthe former lins to replace thceivear and tear of ýIs thonght prolIablo that tho aluin, with ils attat lied ivool,
the rant liane wlsih conourneti it, wih tIse latter bas flot. ,watt irolîably made uise ut ftarticlei ot ciiîtitîng. Tisird, the

Energy <an be iihaiîged from onu forer into anothutr. Tite lakodwellLris probably rectiveil fiax frima, Si,ititîn Etait.i.,
potentini uiserg3' of tIse body mn> be convvrttti int me- ',(roma îvhici seî.lion freish seedi; nitist have luieu tl iii i l,&n
chanical %%ork by raistîîg a weiglst, lin, hlneti unergy, by 1tim 1te lime. Thse variety culiîvated ivas lthe umail, tinta ,
seltîtg et wlivl in motion , lient by fri lion into clectri.city, narruw-lcaved kind froin tise colist of tIse Mcd itt rrann nol, anid
lient, anti liglit, Ly uV iid'a ci, tricai machine. nlot at ail that îsow raised &as Europe. It miust, th. nt tir,,

A liiece ot zint may be burncd iii a stream of oxygen. TIse have bien cultivatcad aIso in Southern i:îrolie, aitiîoîîsgii Dr.
linît lilial cnq rgy 1-et imt s liglt and lient , but it might have flet r entîli neot arcertnin among '.vist perople ti nît aS lint age
t, en aloure î'lîwly buirni in a battery , ut 1woîîd tlinsdecelopu tisis took place. If tîtis çoîîid Le asccrtniied it vvotld ln. it

%cli A> itchi liglit ht tlurnvt inte kiitetic energy by an important point in lthe uictermaination of thse attîî1 uîtly (if the
tlet tru.ringnttit cnagine, or itîto iight, sourd, and lient, by a laite dIwelier8. Fourbis, nt tlie true ot tIse ( mpre Lotît ,tî.fltîît r

Riiltînliorff's coil. flux anti winter flax weru, cuitivateit In Itaiy, îîe non', liat in
Lnergy sti indestructiblec. If it dîsiappears In one tonm, it la whsit tomn IL wau grown in lancicit Egyî.t is not titt riitittl.

îIiuîi lu rtapscîr agitln. A Laminer d nail on ananvii become8 Tt 18 thotîglut probable tIsat the narrow.I..aveit %ari, ty wvt,,

lt.iC, tîte entrgy witcî moves bte Isansmaer la transtormcd firast lntroîluced, anti atler tsat ltse Roman, anti tIti n the
loto> ittat tri te nait , it is nlot lost. Friction appeari; to eomnmon variettea followcd. 'l'lie common plaînt lias dî,ubtl-..s

cîl~UAi At rg3, t'lt titis i' flot 130, fur if proptr applianteus risera froni tue cîtivation of the narrow-lcavcîi, ivitAle tiii
art uà. J ttfnilt.snt lient (.an Lc coliectud to boit cier ore evun Roinan ivinler fiax anti the Lînî,rn ambiyuuir- cîîiitittt, litse
natîr. S.1arl'8 al)laratus is another instance, tIse kint-., intermé,diate stages. l'he original borne of Sthe tuitîivatuti flux

turg) of a .otating toothis viseel being by it transformcd wva, thercfore along tIse shorts of tise M. dsltcrratisan. Thei
into cotinui. Egyptians lsad probably cîsitivated it, and froint ltin ils îAso

P.urpttl motion is impossible, Lecatsse sonme energy is wall tioîbtleri; tismemninatc'd. It as possible thaît the '.'.lt
alva>s î~i m I.sl3 exjt.iidtd in friction in tvery machine, anti vaticty aitt tise irter fli.i were grown cii.e¶viitre at lthe l*aine
tiierg) canîtot Le c.reAted. No water-i-,Ieei could pump cap time, i'hen tIse culbuvatud varicty badl long siiicu ditci. i.làtni
sifficient ivater to supply itself. eut ot use in Egypt.-Nîiur..

It lias lîetn (fillaciotisly) proposed to work s magneto--____
electric' macine Ly a steam.engine ; to decompese %vater
ivitt lte clectricily, and sustain tIse action of the steain- i".3Oe<t tho rarer and more lntereating romains fOI1Anti in thse
englue Ly tue litent developed lsy leurning tIse oxygen and mnoîtiad of the ivest ot Amnerica, arc piates oftraita tut iAito
ltytrn,.rcn jîretuceti b>* the tiecomîunsitîîsn. It woiAid Le difLb.rent sapell, anti eviiteAtly preservti( Ais tihiji cI tsf gret
impog.ible for tIse steam-engint. te decompose enough ivater ratit>' anti vaille; ns, in tise absaence of tit nîint rai iii tue
ter the puirpose. carycno eMisstissippi Valley', lthe quAestion lias fre-qîtently iiiie 5wAtiii'it'

Silice, titerefore, dnrycno c(eutroycd, antI cannot Le the snatu inl coîsit hîave' betc i drivuti. A ret. lit .. oîntîîîmt:.aîtos
crealeul, tîte quAintiiy of energy in thse uîniverse mnuat remain frein P>rof. W. C'. Kerr, tue SIaute (Geoiogii4 of Norlth L'aroiîii,
constant. 'his iii tise principie et the conservation of energy. tende te throvv ro'ne liit oit this suibjeCt, anti te opt. n ant ai-

Ait tise different forma; of energy in thse carth, whether tereting chaptur iii regarud to tise Assîtricara preitistuîrîi. alt.
îlerivcd frein footi, Yuel, wind, or water, can Le traced to, tIse Tite work et coilecting mica AS nt prtbeit c arricul on lapn !!.-
lieat radiateul froin lie suni 'rite liteat is sustained in tIse sai largeat scale ini tise hîgli anti rîîggcd regien tîuîwt''i lthe lîLi k
b>' tIse transfusrmal on ot liotertial encrgy mb Iseout dise te Meuanhîin, tise Roanoke anît the )Aeati waters of the Noiluslîèy,
lthe sua's contraction. if tise diameter et tIse suin diminislsed plincîipaily in Niitchîel Ceunty, Northt Carulitia. The -' gion gi
1-10,OOtls part, lient suficient te supiîi3 tise present lors Ly jquestion lins long been knowvn for the exi>ti' et o nauin, rouis
radliations for 2000 ycara -vould Le produccul. opsen works anti tunnels, wlsich at first siglil, nere stilsiîoe(,ti te

'lTe lient et lthe stars represena a prdigioîss qîsantit>' et have Leen matie in lthe searcit tor silver or sorte litier %aliaiile
enry Ts assla~asor tpeetatccgvtnP1 l nichai. Prof Kerr, in bis capacttîy of Stite (icologist, %%as luit

tiAstasAce troin tte ain ; this energy is cqîi'.aIent te as much ta inveatigate titis question, anti ver> sooi foisii, is ( vt ru' i s-
hient as ivouid Le produced Ly tise combusation et 6000 globes stance, tuaI tIse excavations ri-ferredt te wuru nitiis euh,( titan
ef ceai, ecliî as large as tile cartîs. Beyond tis, il bas an lise elîrlicat discover' et lthe coutsry' is lte S1,aiiai ds, aidu abtat
ine *st of cnergy diAc te ils velocit>' ini ils orbit, eqîsal te in ail cises îlsey ivere fotoid in letiges of coasse graAnite, wivîtti

Ilînt wicls %visld Le produced b>' the conmbustion et 14 globes containîct nollîing Lîtt large palcîtus ot miea. Pr. f K( rr lials
of ceai ot ils own size. Te tis luit Le aduied a quantit>' et been 6ati8fied for souse lime tieat in tîsese mnies wce have lthe
energy dise te its rotation on ils axis. wos'k of centenspoiisries of the saoulîl bul1deri, ant lthe loc--

A îserîed et rest, hoivever, must at length corne. Tho tics wiience tise> deriveti tIse mica. Wlîat use lIe>' matie et it
plancha, silice tse>' are net rigid bodies, must ulimately fai .ec cannot aay; butI it ila sîsggestct hat it mnlay have survufi the
inbolite sain. Heat diiffuses itscif, Luit lient cannot Le tnmned plurpose et inirrera, or possib' hsave Leen uset as wiidos, uis
inte mecîsanicai tnergy, eceept ivhen tranaterred freont a bot iveli asn for emnansunt. Tise numnber and sizuet fi thte hmes is
body le a cotd Lody'. WVien, tisercore, by tIse diffusion et remarluabie, reome efthlie open cîsts Leîng more tIlait 00t. in
lient, lthe tensiperaisme is unifom throusehout tise unîverse, diamneter, and 2Oft. or 30ft in deplîs, evîn after lthe ca' iii,, in
miecîsanucal 'okms eae-rn and filiîng up et centurmies et svealiiering. 'ite tusnneîls ofhcn

werkmustccae.-Ioa.extessd inwasds severni yardis, but are said te Le tvo -mail fora
mans of erdinary aize te %vork in. '1'ics -sho ii hîc nai is

PnE-îîîsTORIc CULTURIS OF FLAX.-Dr. Oswald Heer, tLe et tIse tol in tIse gransite ivail, ns if rndte by a cluise -iliitiud
cramnent botanist, anti one wh isu devotcd se much attention instriinsent about an inci broati. Numerotis plat.>, ut Inita s..'c
le lise sîruelîse aînd lîiatory et fossil plants, publishes an fln]in tisese tunnels a.,.dexcavations, sorme ot titni trimera d
article upon fiax and il. culture asnong the ancient8, capeciali>' te luarticular sFarsus. Nature observes bIsaI tut se tacti~t Pt A(i up
thse prc-iîistoric races ot Europe. lus auemaoir may Le sumimar- a ui% cisapter in thse sistor>' ot tIse Amuaricaîs etbor.igiiut J., illus-
id as tollows - Firat, fiax Isas Leen cultivated in Egypt for ti inr tIse character et tue commecc,, cRrr ed on a( a v..ry et-

five lhouaand yearas, and that it ivas and is one of the motmolo periedl, s'Dd ahowing tise magnitusdeof th(.t op,-rtiout, att
gesseraiiy diffsed plants et that country. It occupied tise exîcnded period of tume o'.er %eluici tIse> nsîsist laive Le ni
sintîlar position in ancient Babylonia, in Palestine, and prorcuited, te enable a people tirni..lseti with nothitig Lullur
thse Black Sca. It occurrcd in Grecce during thse prc-historicthniednadsoetlseprucexatosetogrt
pu riod, and at an early date ivas carried into lIaI>', ivhilo its magnitude.
cullivalion in Spain %vas probabi>' originated by tIse Phoeni-
clans and Carthngîmans. Second. it is aise met with in the AL1.XM\IDE1A, Egypt, May 20.-The proscrit party of the
oldcttt bwibs lacutttrint villages, while, at the rame timo, no Oriental Topographîlcal Corps from New York, fur the ex-
hctnip nr fabrits mnanufactutred from wv ol are there to bo ploration of the Bible Lands, have gons trom Egypt to, bi ria
fourid. This 18 tonsidered a remarkable fact, si.nce tho sbeep and Asia 31inor. A scale photograph of the Niu, ttevi#3d by
watt one ut the oldest donse6tic anilmais, andi ias known one of the corps, bar, been talien, whikh it as claîmed Waîll
disring the stone pcriud. Thse inspossibility of sbcaring the deflrsitely sottie the vexed cubît quaestion. A plan ot rapidiy
bavce by means of gtonc or bons implenients is snpposed te taking altitudes of muns, pyramids, &c., invuuttd by ou of

haebotn the reaison why ivoollca fabrica ivere nlot used. It the party, a saaid to work iidnsirably.
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TIIE OIÛ WuK F TUE PHR A011oîs

By ('juAs %. tcs

Coppevr antil its atloyi; werc eiI in ltigh fa~vour with the
earlieàit riviliscd nations of tite worid long aftr the dliscnvcry
of iraot, andi ccci after it begftn to b.- rvally litilised --- of. tit
titre can bua no douht. 'l'lie bîittie tige inI every piart of tito
nid woî 1. prccedtcd the iran agi-. Then change %vas uot,
lîow.tvvr, a rapiti one ; titi replacement %if cojpp-r by irait wat
graduiai, and inl titis country did nlot taku place for >uatîy
centturie, pi-rhapr ecadets, after its introduction and gi-llerai
uise in the Es-the birth-jîiace of material civilisation, as
ueli as te starting-point front whence lias swvept ove;r thu
world, as wvitlî a zuiglity vrav., thaose aspirations fur butiter and
more Iofty things, front wich will proeed al! that is mtoral,
inteictual, or ntoble- in mats as lie noîv is, in wiijtever part
of the globe, or nates wbntever condition,; of life lie nay be.

1 think, liowevcr, tint we art- apt ta date the use' of Irait at
to Jate a teriod , ive sar. ton reacly tu take thc tardy civilisa-
tion of tbc nortli of Europe as bu'ing the origin of ail our
lîresent knowicdige. and to ignore theo tact abat in the EastIantd South werc nations pos:sntbonsands of yvars beforc
titat tinte, an intellect'îal vigour, it nay u eveil iii exe55,
of the average of ont age. True comparative endurance or lthe
metais iron andi ca)p-'r tuay a'-t bave lit-Ipeui titis utistzke.
As soon as itL caine juta genera issu iran wvouId liiii-cli1 lués
costly titan colîher, anti, consequeiitly., wouid flot Ut- îrcserved
with so mccli Gare, 8a dits beirig very resadiiy oxidizable, fewv
itnplcmetits or wcapous eau rematin ta nas, except tvlcre tii-y
bave been kupt front accss of air. hience the comparativo
abundance of copper andi bronze articlesý, and the patîeity of
iran rnay bave bcen inuel misconstrued. Stone chaisce, tools

ifor wood cutting of ail kinds, k-nives, t~c., wcro ruade of an
alloy of cojîper anti tin.

Ona the t4cstiniony of Ibiner, T)mrasyllus andi atiters. iron
a-as ai use long bf.ethe Troj &ni war lua the Bibile, 'rubal
Cain ai; namt!d as - the instruector of every artilicer in brai
and iron." bat, nievcrtlicecss, no mention is ruiade elsewlhcru of
iran wenpoîîs or imîlementr, till aftcr the- t-satIs. ]rais ringo
bave aiso heeti frcqueiîtiy diecoverti iu Egyîîtian tombs.
.%taes compares Egyît ta -.nr iron furniaco (Dent- iv. 20>, andi
Job speakit of suieltiîg processer, (xxviii. 2)>: 41 Iran ia taken
out of thei eartît, and brasa is moiten out of the stoue.1" Froin
t) a foregoing if appeurg, in spiteo f the argumtents oftlhe
diflicuity ofsminling it, andi rctering it malicable, addnccui
tigainst tha cas-iy tise of thli8 Meta], tlat it watt largely ini use
nt a very eariy pmtriod

Ia 1822 Mr. Burton dit3eavcred aii irait initie at
Ilitininami, betweea the Nle cand the RIed Suit
wlîich lied been worked by the Egyptians. KZenrick,
states rilat in the suipuleltres of 'l'hvubes ho0 hai
remarked butcliergshiarpenaing tîteir kuives on a
rouind bar of meta allilied tu tîteir aprous. 'l'iea
bloc colant of titi biatIes, andi the distint-tion Uv-
tween the bronze an steel wcapoiiu iu the tonib
of Ilaneses Ill., une licing paittd nid andt the.
other bine, Icaves no (tulut Lot that tih,, igy ptts

of an cari>' Plîaraonik atig uer.- at qiant -d
witli tite use of iran.

The. i..'nnittenes andi finish %itti wrht là tho
hier(àglyPii u aru b. uljîtur. t1 vit vl,.iti.b tînt
allier granîtic monuments, nîcy also be ait-

-duccul as strong arguments that titc- %îîrknî,-n
F -b.- ust bav-e bein posseubud ut ,t.iL )iub, 1.,

qulte asi flnciy b.niup..r(t as alky W.. ut piri el
van manufacture.

The amount nf mettalluirgital tilt tit lît,
smeit-rs; l>assetïsed wats net, very grent ; treli

ably mueli mor- pains werc e lctowed ait the
Manipulatin ufL tii ttbl aftî r tii- bcLd ul-tattti
ib ln a crude state, titan tîpunit gt-tît1n,ý a sit rt-ttirii
fromthei ore smelted At, ain titit; cuiitr3 at ta
beginnîîtg of the pist ut k.t-nttîrv. t he wast. hlt.p
et the nitouth ut lçad muinus wuru v.atgerly rewvorkt
ta obtain the lead andi silver wvhieit aur anmccestors
had faicti to cxtract; so tue Egyptian ilties of
silver, golti, andi itou, mnay proably, cr0 long, but

huttoti for, and thte d,.brts front ttetin provo a treasire treve tu
thosmo wbo art) se fortitnate as tu litl ullon tlien.

An intimation thest sometliing of titis kind i s even nowr
bcing clone was made at a recont itctiuîg of lthe Society, of
Atiiqitaries. Mr. Hnrtland describetî lait; vit-lt te thew~ells of
Mostes by tii,, lIed Sea, tue Wilîierîes of Sin and the
inonoîtttoiis titre. lays' îarch acroFit thue sanduy desert, itîtter
a vertical tiui, ta tite tieficiatus, i.amm-trec graves of Wady

At t tigliuhi genlematnt, wiîose ntaine i-; witield, travellinîg
in tîtese partsi, as éîtrutk wilh tlie suntîl b1tte sltcs ho
discovereti iin the tirn-i) watercoturscs.,. wlîiî- in tue rainy
eeasott colivey lthe titouetnul streains that lîurry te lte se-a,
and, iîaving the ctîruosit>- ta bring sonte homne, lie secau,
di6covcrot tÉtat tItiy wur-e turquoises of tao contntoiî or<ler.

Tiisdctermincdbitit taakefurtier rt-st-arclhes Ev(entually
lie lias built a hoîuse i-an the jonction of the Wtdy Kt-nuch,
te WVady Mokatttb, or te WVritt,.n Valley, anti the Watt>
Megliat. lue, aided by the frieiidi>' tribt-s lie lins taken
into bis; pay, lie linas dilscovercd tii.- <it ttt..uotsc int. of
thu amient Egypttns, thc rotks titat t-ey a-orked 'or the
stoites, tite ver>' tools tlîey itsed, aud thi-r polishing andi
grindiug platces.

Beîîtg si, niait of mnucl cnergy, bu ita lîroiiglit ta becar upan
tits furtunatc diitcovery, titi ativance-d h:itawieulgc of aur
tutus -sd tlie is oblnining antd sending over ta tlîis coutntry
santie of lthe finest specimeris of turquoises tîtat exist.

lio stich a ionely spot, hli nttrally lia-s saut confitîcti bitz
atte-ntion ta titis sibp.-ct oli>', but liat trnce<l otut tlie s>'stcns,
of forlilications by which titi Itiiaraoiis jirotccteul thuir works
anti workuien, andu, a-bat is stâIl more iranderful, iue conta
upon lthe reinains of vast iran wvorkr, so vatit indeeti. titat
maîîy titousanti piepic mont have bei-n î-niîloyed upoît thut,
unless the plant tîseti was oit quite as grand a ieale ab that of
aur langesb furitaces in tite ucanti of Eugland.

Tîtesît works stand etij-te-ut ta te miner., on sne buili; et
a itlaeeid calleti Stîrabit-ci Khital, andI a-etc uideuttly
conduect on the Catalani systen (ati titi- opinion of thrir dis-
cuvcet). 'l'iîe are a-as ver>' irmperfc.ctiy extrceted-.eiag
brotiglît oven ta this country, froin bte imincnso hcap& titat,
hike ineuntains, ara piieti ara.tnd, cantaineti as attclî a
fifty-titree pet cent. of mron.

,ritesc %çorks wcre coniniuced in very early titnes . ch
Phamob, as lie continitetben, addcd a laigc cengraveti Etonc,
net urilike aur tomb-slanes, ta stato bais work. It is to bc
liope-t tîtat rubbaings af tbcsc Mtnes rnay bce scent ta sortie of
ont skillcd Tenders of biceroglyphicia, since mucli valuablo
haistorie-aI information ruspccting the Egyptiau înetallurgy
may have beun by thomprcservcd for our enliglitenincut, anti

June, 1s7.3.1
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to show hiow little file ind of civiliFed man lias really hcliod appeared to hîave been mandc froym burrit lime (Inlh ptizziio.
dt*velc1îcd dttriiîg 3000 year.. lanat, or whlat, if; callcd by gcologists volécanie ash. Dr. Wallace

Iii Ille rntil i Iauii snitil temOple %vasS t-j t tt fu fr tt tti1 tlient lie baiul iad Isite ti% si ,tî .I ilal&i iu.

îîst of file %%orkîili il, auat lîirt. alsu wns a liarratk.1 fur thet ILiaua Snui f]î rtg.adilig tilt: taiartitr tf tilt U rtaî P% rnioid, bcui&
Ftildlicis iwlu iItd,itl r Let ittri i ordeîi. jrîal' 1,yi tà ioacfi laiét lic i ait, and bc gae flic f~ utii. 111

Thisdi.tlit, as emaiiedproabl, 01 oa spet mlien whichl lie liaitci ltl xaîo iîcd
ie, otto t of ifs, Ile i îg qli te out t(if (llt.htttan t rat k . andina l 'a iiateil su I phatt. of Hite...... ............ ..... 9283

h O kloii t it try f here is 11o ttialit atioît t<, stray, 1îarticuîlarly t iîrb illie of lim iî.....................................1 6;3
as flic gîîiit s and ilîriigoint n di.-tourage aîîy exîiloiatiurn8 Caiàiîate (f iiîlgiît-sia ............................... i 1 cf,

arih ilt réélV it I f ii î ribk of filac- jouîriiey. I t is, lîowcver, AI ttu iaii %net trat -ti f tîxite of iron.................. 2 .
ITili f0I tic îirt tiat IOow flint attenîtion is ulircfed f0 fl-- Siliconi................... ...................... 88
Ioi-ality, aloI tîorcovtr, rinice thî*- thoroîigh investigationi of ifs, W~atcr (Iiy rosco)ic> ............................. .17

jsites tis likely to prove exccîdiiîgly profitable, flintfthc enter-
prise suîd ilesirc for kîîowletlgc of otir scientific explorers »Tay u3
finit latlp1 froitt fil, itady lanît (if roit of otîr ccîîimercial l'li fiîllowing art itnly.t of tivo Ijcitm( iias t.iaufa fi'
inagliafes, andl flu, that a past book in flic world's; îi.story vears ago :
may, b>' iEngIisli perseverahîci, bic re-op)eiel.-lroii. liv(Iiratued sttlîhîate of line ............... 8150 82 'Il

________________caîrbonafe of lime ...................... 947."
-Carbionafe cf inagnesia....... ............ '-591

'ltE ASsSéIIASN isîo.-r George Smîith, of fhli rifish Oxidc' of irozi..........................'-25 .... 2
31tis. iir., %v ho lias tihirt Ah>vri4L a> f lic s1ecial icîr.liîiei AI utoitua.............................2i 3 (if,
O f flic JJai!y1 ''dqrajî/î, for fiatle"rîts of iligt îilîri .Sil.ca ............................... ,fi.... .1 ,If
lias sent IL filtgraui fruotte >Iosîîi, iii 'a'aich lie sas a . Water <lîygroscopic) ..........................
hapy fia iîaforîii yoiî flint iii>' rv.starces lit f0 fte ý-,'lîrese,tf f15.

tfjoie iii M.,esiîtinia ]lave bien crowneod wvitl i toeli gîîcd 115 .. f011141
tort uic, and ttat I i t olifatittil ràisual t.. tof rt aI s aI e andt I n re ll. to a qiestiia. 'Di liVallat t sfaftdc éiat lie' it lit 't il
iritfîrest. . . . 1I la' i. t Lti ié. il pîart tîf tit. s rat., Of fatbifts tilt. .l11late tif litie, %% li(ih i, abidtd jitar filti P.% r.iiih.l, Laii

Lulataitiig il îîî à. iiil. .îaî i ai lit Diii> lii.tit h gitas as bct o art 1% calcîiaiti te drive ofi flt 'iatt tuf la dratio î In tilit
W(tIl Ls $~ " (.l.Iiisf gi t:ut tlit i*i, IL liii tugital ttIUiclîi tOf rulii nerai bi-foini bà ing uitîl inm iiaki iig flic oic it.r. Thlii.ru %%a,

aniîtrîs .1011tithîgti andî mnvîlological talels. . . .~ '.cri litfle colicsis'ellss iii filc PaOlllVS liltt-Jou
I excatvie( fil M \ o d fieî tr iseveievi'i days, andî t'xîliîrtîed_______ -

dtie thfli Nuirtli-avt'st Palace cf lartil',the Tel'el <if
Nibo, andtill' 'NiOne e'.Iir(ily îtîlît lhiprtions cf filt- Soth- ToE following accouînt, of flic first nîcerrchaun pipe lias

cast lialact .I fiîîii smatiTt ilîialls and fille t latinbers, flic Ili îil îîhbllslited bv Mi ssrs. Pollak, aîid Soit, pîipe maîiufattr*rs,
'arails cfi'lujtli v% ru ta alt ac ithl ands cf plaiîn i liirs n New-York :-in 1723 tîtere lived in Iîesth, tht capital ol
Otiecofiesil'ot s'it i lscos trii s is fluat Of a jî rfi (f13 tit-w Hunîgary, Karol Kowîtiî.s, a shot'maher, whlose ittgenhtt ini
fext f flic atitlis of TJiglafl-illcr. 1 ai -ef iirescit, t <ggingi cliting aîîd carving oit sîood, &c., liroiiglit huai itîto contact
liard fo olit:uii. if piossible, file retiaiîidr of fhIs lliugilv 'arifli Cotint Attîrassy, atîcesior cf flic pirescrit Primet binister
imtportatnt Itiece of Iii.fîîra2' of Atisfria1 wifl ivwloî le becamet a favotite. 'l'ie Cotil, on

lus retiirn front a iissict f Tirkey, brotîglît %vitît li a
large picce cf whlitish cIa>', wlîicii Iad been îirccented to lîjî

~IîlF MOIl'AI <l" T ~ PflAMli. as a ettriosit>', on accottf of ifs exfraor<iinnrily liglît shîctifitTIIý M RTA ele HE.GRET PRMM ). gravify. If sfriick the shoeniakcr flinf, bciîîg « porotîs, if niîîst

At tlie- I s nirin'.lg tif tlt-~ Cliitats S.,lcfuon cf fle Pl'îo- nafurally bt well adapfed for pilles, as if woiilî ahîsorb flic
sîlîlîtîal Sict,à cf i. flic Dr. Walae F..tiii oiiii'- The e.xperimetnt 'aas fnied, and Karol uit, ut pipe for
t'. E_. t'ad % i.Iv l'ar lasgow lrAî.sa iuint, ofiae fite C<îîtf and one for hiiaseîf. Blut iii flic pursii of lus

chtisre dn i( mrtlar emplovî' li building fli Gva tradli lie coiîlul not keep lus biands cIta'., anîl tiaiy a piet' cf
11%' raoîîîî, andîî îieneta 11v f'rtilt filt CotIIîI)Oeifiîn of soime 1 qltcemaker's waax bucame atfacltid f0 flihe pipe. 'l'e çlas,

iioriars tli.htu liq- aitalysiîl ;- fîîv vî'arf; agr. iiieluiitg twr< frot liqsrcs'ir, insfcad cf assumiog a dirfy alîîîtaratict', as was
fite iiteiror andi g'xt--ruor (If tIi( (ireat 1', îaîtid, fro lîetitomis iafttrally f0 bc' cxpctfc, wltcn Karol tvil)ctl if OIT, receirc,

Of verv licientpli(enican morttr froni. fit(- srandeo flicI wa. ltlvd foevicflic waxaadcîtared, r cear îrlw p lti hinfi aa
cvf iront àiitsiiît ie ia itronui i I ad hr1ccf q n o'~ f flic dlîtl whiîtef if pres'iously liait A ttrilut in îtfhis ch.iatzu

li lv If %%as iîst litr nfigf oli: r firetrkbedflin flic tint fo fle proper source, lie 'araxel flic wltole stirf.itt',
fi'retic s bef'arîei tilt- aci tars (if filt- sartos aitçieit îîtciiles. aiplolislting flic pîipe agaîn, staoki'd if, anl ot iced low

I> goiiîg fi i Bal le, à andiî <it lr l iii mîtî cil its of 'l'irkiy inAsa adrnîratuly anîl beati fîtlly it coloîtreil ; also, lîow itîtch inor'
biiiitigs iii.glit bcfun itti ov.strztecl of immen~îse ll s a, svrei.tly flic pipe snîoked aifler beiîîg tv«tx(-<. Karol hll strtttk

a jetik;zit ctîlîl luit li'. lîîslii eit I w. îî îitn, but %iitl:ottt a lîî'ariîg of flic wondtiltrfitl propert u-s cf fthis sinigîilar slit., of
vesig cfîîîîrar liitIi 'ii. tucscf i ateluitEgjitan Clay, itiporti'd it iii consî<ltralile q1uanifies for flie m:ain.

uit Ii' ii lar la ui. tk iig lii'G r aI î~niu * Ifacture of pipes. 'hlitaftral scar<ity cf tlais mtil estctiiltçiî(it. otr ba nd itîli g ileiat Itis.ii l asi ail cxaitli ufie in. , cc as imorat ia. emloii3i.but altit<st crftirely of aril, talt flic grcat, rosi of itîtporfu'fioo iii fisedso
tutulîr I lltat cflute. Aspii mt tuOasexatii eilfi liniitiiI facilifies for fransporfaf ion rsiudereîî ils tise exî.liisi velv

g-1. i uu11i.< tan tempijle. fi'( h)Iiigit ,toile <if wiiici %v, cen filéecil to tîsi richiest. Ettropien tiobietitit, maitil 183t, 'adieul
anf-vV . a ité iefe e-o illero i( if becane a more' general article offrade. Tl'u first r.mtrsluaîtm

a fsi3*nsag, îv î~î li'l'a ficlei' c ficground nfti f uiile us) Karol Kowates lias heurt prtescucl iii flic
fintie lie wîîîîîî aas tak.'iT. It 'aas sonîcfitîig liki'ha flaf 'ad
foîtîtî iii suinti oif hei haroîui.il castiis iii fuis Coi ititri, andl wiis niustuni of Pestlt, wlîicli 13 fltic aa>' xaras flic native Cily cf
liki' aL îîiîî <if sol&Il rock. 'lie g(tleuiutan 'ali., brotiglit it if 'la.so
licair i tî~î il in lii' filc v-rv oldest oI otar iii existece. If
if 'arere "o, lir. 1% alla, t. saiil flit if iras îîîosf eiarac itn-
t iià-l as. if %a'at- .1 pe fi qLiii roni (tf (lit a- il toiil jic'asuill 1J-sANIFEu.so Bucs-Worls arc noirs hieittg erccted ii rPtt.ç

Ilu. , hn la . a, Il. i té joa à i a îiîl i, of bill lt itte, fille tilà, bîîrg fo îîanîtfactisrc prscd riL. %vifth etiamelled fat ing5.
i 0tia -aý*t9it I, auuî grai il If otigit b- .t ild cîîiturtî , rallier l'lie etianiel is mando of varins colotirrs ln Izuit tlic fastîs cf
thaOi ilOt talit 1.f att> tat.i, (t iig 'as itran-m iefInt arc liitects or liuiideit,, aid rés if fis inilurvions fc sratî r or
fia.. li iii iif i.il 4it ... i qoile(ti IV 011 Iuuiiated ; atad at;ittieur ne icI,, ias'iiig a surfa.ce thuit dan lie tliraîd h ke glsif it
.%Iit-i nirti cf tii- 'i1ta .i li itî flac saxo Illa uiî'îa'îiot, situlucsed 'ascII atlapf d for buiiildling liirlict; int' fle ilitîoky
tiieus jmat isfât tiirél '. iîtliqog a poiînt 'tu hl Ir as long Ini disputte. tifits cf the West. Thli advintatge ciaiuiied for flic enataîl
'flue niit tif Gri î k nui-rtaýs fioxo unitîs in flic vicitf of is f0 intese flic strcngtli anîd dtirahîiiy cf flic wii hill

.%fiaciir we.t alsi 'att', Ptrftti. -ii, cotîtatii'd more lune fliati givtiig aIl flic beatut> of tiirfacu fo bc obtaincd froxo stone or
fint failli] Indru* nauo gcasl 'Thée mî.rtatrs fom Vallons marbie. Tîte cosf i-, :-id fo bc firent>' dollars rer flîiti!and
ruincd bolildiligh tii He.rt1il neuxo, RiQit, aîîd ités neiglhbour- àos'er thu con'mcn prcssed brick of fhxo Unifcd Staftes.
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~'aISCELLANEA. 'l'fi c animual i ilqiîiry for a g-r. %vl.itt vaih lias t ouauîLenced,

'Pîair Piflrot.<f pig-iron in thlinLiitCiI States in lp72 is un', lie folloi'ing rnny be folind usduýfil .- laktî hli a bilsiel
cs;timatecd nt 2,38~8,250i ton8 SOf 2,MI10 11.5. citelt), and Uic( ' of freslalv butrncd liraie' stale, hill it iliîin itater . covt r ît

litmbe ufnewfumsts bilttilrin th sme earis t-lürttidurîug tile î>rocCsr, to iceep in the teaint. Stralu the iiqîuild
jiamer t nw farnaushuat uraaa th saie caris epoted througa a fille sieve, and neld i) it "s Ilig. of Fait, previotisly

0.5 100i. well iis nc Nçntiiin water; 3 Ib.s of grouîadf rice, boiledl to
£j bll las passc onae lanch if the leeisintîîre of 'Michaiganl, a thin paste, an(I stirred lin Iloiliîîg blot , 1 1b. of ;îo%çduIrcd

tcstabl i.si i g a Coiaaîaaîssioil of Fsri .and approibriataitg teti Spniisla wh:iti ng, and 1 11a oif i1, al glt es wli ic b las been pre-
îboaasaaal dollars fur two (er or plarposes Coiaiaecteal titli lts'O ioigly (lifsolvetl by soakiaag il, wadi anl thbm bxaagiug it over
tilt 1 a>f. - s t.. L în titue.~ a slow i res in a sinal I k-entelù rllui a lin ge oane fil lad- wlt b

A V.RIRvltable iluis)it <if l.icrni i, said to ha~ve beii water. Add five gallons of flot welter to Ille maixtuîre, M-ir it
il.ata. n tbe %vicati ty of $-ai I.aiw- City. Little reliance, wvcll, andl let it stand a few d.iys covered froua dirt. It niiist

ilnawevra, vau le pdaeed 01a repoi:' froia tile iiîaig districts oif blu aî on quille flot. For this plirîose il cnaa li kt-Pt li a
UTta):. A reiporfedl discovere oif li i l' Nlissouîri itairus out to Le, kettie on a portable fuince. A liotit a plut oif titis nlxture
in rcality, a deposit of Cadiniumin. 1wlli cover a square yar<î.

Vitîoptris; Street L;iiips arc- slowe phliaeea i t advaaîtage oh -

ilac. IeTrate ilu Trafalgar SqaeLondobn, opsposite tlic N'atioaal
airV 'flac aavelator, 'r. ski cton, bias ais-o uacre exîiuîîiteni lis: Mý ErUIX PLA.T'rs Its-Crile. ia Lee Mlonde, ail iugeuioits

i.,zte Silapoiemnei ii oî-l and g the botroins Aofsrc' lmps-,. proces-s, oif lais own inventlions, for drawîng on paper white

aalaisita uth ciaia panal vs fî as laow ii use. lises on a blnck grouiud-a mntbod -o freqtlî*ntly aased for

1,aî,-îîeaatIliita ht' rdiaaar pla 1wlia se.s-cicntific illustrationiz-y nltaau oif wlaiel Lotlî atlaaar and

'Ut Uited States Nav'al Obqcrtator)y iill shortly ir;sue file' artist wiIl lac able to judge of tht' effvet <if snicb an illustration
laIrgt-st bi alailoglle of trsyet publlislieal iii Ainerîca The' work liefore ptittitig it jaîto file bands oif tilt-eira'' A picce oif

,bi t..- ti resilît of îaaore tban ifla'eui vc.'rs' lallnuir oif Piros tbickish palser, à-, saraooth us poissîbla', a lîttle larg' r than te
V.s.a itiaall anl as;-bstailts, anda aili lie baseaf en mnora' tlain intended illustration ts hcateal, say bv lavilne il, with proper

Ub. .,- rv.tèvîspl. of oiuras<f ioMiaaa stars. niant- of irliie-l precaiîouas ligainst being injiirtalI, on fic-' ltp of a etove, anal
.sr. iý titurst iuO fals 'oltil foi oia<i'ra'atioui ia latittill's more a piea.e of he-wax as rulbbvd over il tantil the Jiaper Ir
ivillis il. Ibian Walt>iiîgt(bi. Complctely covereal wîth a tlain Coaliiag. A pla-Ce oif glass, the

ls )tcý,tine actieaci lb sythei.,M. iiýiýa(i laccd n ize oif the iper, is bîackeaaed by leing hael<t ova'r a caracle,
a]ls prepnacti a itreo laysrbi ail C0. la a d placcl a anad wheiî tboroîigbly cooleal it is lida oaa tit wîixed'alier anal

a las ecplîce i uitare<f arouicacdC0, inl roo ruibicî tavly Nvitia the fiugert;, the' restait laciig tlaat a
.a nu uat of hydrogen, C'II! tlarotigl wlicla tbe clectrie current bluekeneal surface is proalizced out thae pa;aer out %v'hia ban3'

,srola a, litnmk<rff coii was ailowcd to pass. t'uder the designi cala bc tracel iib a neraile for the fluer lines, oir fie(
iatlaueni( af ilt-ai eiectririly, thù- absorptiona of tile gage., coin- b'îei <f it s.ta'a-pcil for the' tilîker Uniea.
aneuiceal îai:ost iinediately, hecainei.'ors' aind more- markeai,
aiid fils-ally gave rir-e to a colonrfless liqalia wlîich cotila li'
noue otiier tlîan acetie: acid, (':0:»

WATEa:otsnC:Orî, &C.--A solutiona<fahtmninm acetatc a,,:-<i.i that:i innshs, espcill of ndiîu onre
i., pr 'pareil by disolving tquîal waeiglats oif aluns anal leac anda uvli'ua, iclal nie alcoliol adien traeil vilh Snlîlallrotl.s

;afier seîttingz. Tis solaution is adaica to aia afut-ots "Iiiatioia ilie Brolhiers Flisrcînnuni, oif Oliiiiitz-, Anstria, anal was ia'
of isiiaglass. antilt articles b lac waterprooféd 51'in< l the ina 186nl l'he' -arca granules ia thegiaia are, as is wllknaawn,
iaxture for twa'la'v ous after wlaicl tlaey Tire drical andl eiaclosa'.i l iia)tcgaiiiit. w laicl aieu oily paatiatly larohken

j-'a'.Ciotia Iis prepaireal, tlaough bnîacrvilis to wvater, lv iiljg oitolvrhaî lato h tn ii ý itns ùex-oseai
dtsc iot iitîifci. waith Perspirationa. In, fr - o Il;ei-nl 1 î;ar g fl v hi iavi 1-e tugstdt

becrng e.ýlalf at ord-er fi(1011 ovn-i ta lîih îall çtý hain fl'a int sIig lo to
Sciws IN, Pl.ASTt.-lt Soanletmme. ccuasaeiul't teati'tna-iiaaar itaaîr lwa oai ui tipa

insert $ci ets ini pliater %valise %'ithlot a.tlachuiag Ilieni ta aaay fb.iir s:non ia iit-lus soîar, esp. i.ally iii waril ia'atlîer, sa tlaat iii

wtoodttork , lbitliî'u îîe tirn thlcnl, flic plaster gii'cs aay tia'îi'cs- a anasla>Iiag les'. saigal Naa foraa i dtiailar'afre
ani (mit t ffc.rt is vaiu. 'l't'imah sîggesi«ld li to a'large tl lie,' Ii .. 5-'ai uît . alîîrusea ugsclls
blle ta abouit tvice tue( diaraîcter of flic serrai, fl] it %villes Il aa faaîiii lIat it actl; ly dis'a.Ivi iig th ha'luskay a:ovi'ngs (,f
plister <if Paris, siacl as is iisca for falteuiug thei tops cf tht'ganls andhal ima l alla r. tii% fe'raaentation oaf Ime coalis ii
lampls, -%tat beal tute scrcw ira the soft pinster. W'iera flae suc: a manaer fliat lIa.' niastie. iea- a-r flow ni er iii fernmenta-I

Illarsfcr fias Me, fla s-. ra'aa wil! be fief(] vcry sît1ilgîy. tion. )Iibreovùtr, tht' forînalia. s f Iac-tir a ni well aclal, whiicli
alanys cai,'s a lois cf tlîc.IsllI iK a'îirely preventeil bha ei

A practical trial recccutiy took place ii) Blrooklyn oif Eciatal o <f >taapîaarrola u ai uas. Atiai tIat i.s aIsoan imnportantl
I'. Miorlozi's macine trorua'a ly tlae riss-a' nd fal of tle tidt(, itrin, fils.' gyla' In niea naît Le ,a çiatitiy î'oaarcal andl

tha' poer thugî derived tb lai aiillm'.cd for meclaanial aroas t'id ýsljaîaarolls ncîd gas i.;a :aiI Laroi-lxcl laa' ta fers
','î a.oitrîî'amcC aras triedali ah lai foot oif salata 'lenla etrect, acilibla1 raictttiligly ilaîcases la i <Iltile gr.îvîly, ,0o Ilat ils

nsR Iivear, beffore a large atuniler of persoms interi-6teil. T1he sl1igla 1în .. 1,,t'nina l'y lIt, .ac- n.aee Foi aaerîy
manaeia tiorIl ly uînam of a i Iloat,'' tvlicia aus il- ris-es iia salî: n is-a id wws l)Iin s la liy lia ati ag a nibi\t:re oif elaatrcoaîl

tlIt %%ili Ill e araIvas- or tit- fleIt, Inoîes the, naaclinery t<i , xi ('i f Vitriol 'I'lia latta-r ia»"t.'s tbî'rî ha]lart of ils O\ygeaa,
tvi il il naa la' atlaaclîdý At Ille tialit IL as gearcal ho a sait' ta flic Il colnili. s arlîl tlar C rbaîam, m :1 alaras :aa'lal sc es
aîîai worka'a willi tlic fail rpiahity oif a circaiar zaw rmura ly ia a gs'aîafoni:. ýl*iî-i il- (A lin aitiiicrls, il tam. prej';ar- il

s-iain paa', tiltlioiiazlc, prlmaps, not quite ,;o anifrmny- imi a v'assei lini di w'jti icad anda cuai-ia'ul thIle contelnts a-f
'eI-lititze .11ae.rin. fil Uia-asl atil ; baut m, Ille M-ri5a'as -. Xiehmlsit' anda trouille-

I'l.ATMS'.ii Co[iSAE.-% a linle 'wheu golal 1', slii folieisiuîg s-oine, il aras s-igs ta-a t il,.- gas- le 1axofltaca'a by buniag
m a-alua', anda ai-ei: nick<el lias coine 1 ac lui great deana«Inal four roll Çaalpliiir aaaa jaas-sîrg flic' sîîike ialo avatar. Thîe .lourivil

iclmlingi', ti laim oif platimnni.ni;a a ims'faal muateniai for file ofi ,Znpla l xc, savq Iuat ahi nI'l'aIrattlxs lan- bla- i prepar'< for
'mi parpoe, as fainly l'e ra'conczidered. fl nmaany oaf ils Is luarlasa' avtîair kq iiiw Ai. tilt "aiian For .53-10 Ils.
ijzliisI is filli) -ilia gioua- andî silver. It is scarca', -of tt'lact fînuar, aboutt r) Tics of ral tiliîlitir aira n quira'd. Iliati

ai.rt fgîrf. ati sinsirall a:aîaial, ar' il i, qîlile as refi-na toxs' x.% god com n'quirea oae.iti(Ii mon', I 1 i 1l1a. i,, slxia'uçi-t for 540 lbs.
t.. --itl % a lai'nmjeali ;î*a'andaia far Ic.-' fiisilil(e . il standas q f î'aatl<ve lRa' or %b'rat 'r 'l are la've.) ai %%ilei lIa. suai!-

tau'aaara tai-Il- aaîîa il.< Ilalg -pier fie zi'aa-it retialer.s il t i''ci plîiiromu-s tr1r is r'aldî oad, nild fi fI fior itac It- laaaur. ; ben j

11.1 ilia' llan golail la imîitatinaia l aa' aali A ;.arl frout slrauia i., inirodlai'ca alibi tia' 11hai1ilig inaubli iu , 1'C mc mo ationm.
aI îtta'aaeîv ra'aýon*. ixowa'aer, i- tIie fai t biaaat îaatintsi u - a idiaut curn rtqtlineq tarcialy-fqalaar IQt-' s-tC% 1-ilg. 1lit ritatacs

.isaaia I nsia i Ruçbzia for a oinîing laroseanal -Is aisc at-as umai' Ila inneaa-laa'tiirsa, Il i, pa'.i 1  r la. itlaun front polalo
aa-'idiicl 1.15 ofialv lacenaisi'- of flica, diilais of arorlsiiig irans-lis a porfino <f flic, sall laîrous ualcr ti filic cooling t'at.

atiaia la'aî i'ximtad. NAw, linai'î Pr trIera crnm-arbvi large 1 lundia m il Vuii vca 24% iaer cent , ry. anal arrit 15 POT ca-nb.,
ii~l-are annaapualaa'al ly snna i linaroi-d nia-tîîoals-, stial: an aamd potito<e.s 10 per cenit. ilaoreiclolol, if t.-, Iblv thé process

vI'J- a lion tanl îo longer lc iirgcdt. b c cihîd
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GRIASSEHOPPR LOCOMOTIVE round tril) of eiushty miles war 16 d ols , wlaich ineludcd ont

A lettea wlaach appettrci lately in thec Aineriear Railroad er, 3dois. 5cetoland patking, So cenîts ; cetiniatcd w
Oazelle, froua %Ir. li3cjaaitt Il. Latrolie coatailia an intercstig tand ofar.acit neeoost lols.; eineo ttioin apn ab,

accouant o! thae Isacouotive whlicli wu' illustrate abovo. Thei i dol. 'tlie engive did the work of forty-two laorses, thc dailî
Baltiniorci andi Ohaio Ratiiwa.y C'ompany haialug :uIvc'rtiscd in cxpensc of which was cstiniateid at 33 dols., so tliet tie cost o.

1 831 4ujr aut vegine whiciî wouald, lapoia ï. level gradie, draw at couvcyang fiasaceugtzb by steain, aiot including track rpar, wa.,
grosq tond of fifica toits :1t a speed of fiftce-n utiles lier hour but hait tient of animcal power, aithougit the speed was; ner!y
upon tlîaar aoad as tlcaa coiistiict4:ti with a strate rail and fre- double. Tefla rst co1t of thec ngine is uot stated in thc reponu.
qucut , carves of -ioraft. radius, tupin iviaiela the rucccsiftui tl but is believtud to ha\ c en about 4,5o0 dols., ut finit pCrîý
lecriluesitýh of thae previous vear %vitia tlae P-,tcr Cooper ioconio- of low pricc.'t of labour.
tive liait satjafacd tiîcaai tient steaTin I(lver coulaI bu' cniploycd. The boiter acquaires littlc descrip)tionl. It was of tiae well-

Focur eugiauca csf v'arioles inodces, aaaaoag tlàc'ru a rotary, Cuttr- iunown vertical tube typit and it is wortit notice thaat ansîtai1
cdl iuto Uic u'oaaîi.itioia ; but tlac only unle of tlu fouar whaicla of duposit .setting on tlac i-.bes, tbcy becaune polisfiacd t I
prtwvd cquaI (c tii naodeCr.LtO pcrfornatitc was that of Davis ,action of thea iater on filent. Th'lis %vas no doubit due ira ni
aad <ùaittar, tiwo w:uî'liiists ot Yorih, ilcuîasyl"'snia. I"rolz sinall dcgrce to the jîauapiug tel) anad clown of the u'cginst
thc'ar laubours grg,'w tilt .ul,îat 1836 thc Çautislaed 41grassliopper bigla s'ed, tlt, icaurtl of whlccl babc lscia!g but *ift 'l'bc cylit-
trsgiaic," u'l,î..ls wVt siiîasAita Iltu %li bh SuCi thtI a aclparatc;. d,,r;%vwc. i .iii. aaam,'ter, 22a1n. htroke ;Uth wciglat aboti
exilh as îI.la (j <s tiat fianîmas. a laisîs arratudl, Ise Ul [ ahÀua 1% ' ! i l touts; tlia' gross tond wsas about 1a i. tous tel grades of ?Olt
as tlc ;Ipr %% là. <.1, &til tlas:3 (flle, workî'u bauotliy iith tathla tý tîae tellle, lit tcîa mitex ail hour.

oftuier; anud, tltcre I.s.'iaag cranks (lau tihe end ofth axic ul, a.ud,
counectiag. roula coapliuig tfacana %vitla tla, diravitig ivlacul crauks, !
as Sbowil, tite eliticuilty caucouiit4rtt ire tilt, tart engoule, an1 Pauo,:aazs or vr, lloosAc TuNNzea. 1.1 ArRIL, 1873.-Uesd'whicbi tilt sieur iwhccl was un tue alaiviag ruxît. ausd ho coul i hag frotaa enstadivancedl westuvard, 163 feot ; heading fromweEtI

tot, lac kcjît îuroperly iaa gtar wvith t4ic 1sjoit 'vas oliviltei adv'anced eastvard, 136 fect ; total penetration during Aprej,
:altogetacu A fan driven b>' flic cxliaaust sienne, 'di la Osi o.li- 299 fcct. Length opuned fro ut ens cd westuvard, 13,7'J8 ferd
cil on Vattel; upuali tilt 'sme axIe %Vitte tl-ý" eru, inciosuel 111 a lenigtu opcncd front west caud castward, 9,294 fect. 1u
tiaétiltîcI cîsalsuIr. .JS.: c a,îstiitsstng tia a kitttit au.&I %Pf ,try ,ng opî'ned to Mlay Ist, 21t,092 ect. Lcflgtti of the, tUnnel

k aunen ut;ajacd t. tise L&adt of tht: botter, tu' c u alitiiataa ,,03 f tt. I.caviiig rock to tue psurforatcd, 1,939 teet, beasZ
the cirauaght. i 7!) fcct uncare tlusn j mile.

'Thie presiure ut ietcao was ordiîîariiy 5011)s. to the' ïquarc
jinch. about Ille sariac as tlaat gasuale 1-Eagil locomotives al, IIATENTS have 1-ren t.'skcn out by Mons. Thuillier, of
Ithat tSc. t.li.s .s uflicu;t tu hlip tl.s' dri'ts, alacîs uvi Desvera, iicat Liousiugne, aud Mons. Emilo (icrard, eligineer,

I alsju~iîwcsoie-~i:ltiof the uveiglît iapon taeaî. Thcç.tl,.cs of Boulognse, fur us *icrit#3 of ujau.hius, jointly injvcntîed W~
weare worked l'y as ,ars ait slirspud as to cat lS l lieu a-.tan at therre, for thc mnufactuare of every description of CaEka &DJ

aboout twuo4bhirds ofth Uic troku. Thei dauily cxpuase of the barrel by machi-ncry. --- -
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PATE~NT COMBIXED PU.ES-
SURE AND VACUUM GAIUE

- vThe gaugo wu bure illustrato lias
'51 - ~ beon dealgned to aL*curtt convenlen-

- -ce, coin ptttuuss, .1î'i ecunomsy in

/1',/ \ -P. able to have indications both of

,it '1' pressure andi vacuum ini one sit.là-
I tien, or In connection witb ono

/'xl plece of apparatus. A single caslng
lR usod, of the ordinary circulat foriny but It la madeo stightiy deeper, gr as to contain two Bourdon gauge

I/I tubes, whlh arc In commiunication

.~, 'wlth suparate stop cocks and pipes

paratus, the internai condition of
- - which as re.gards pressure and

vacuum, la to bu indicated
Tho movement ofthu innermost

gauge tube, whicb is that showing
~ //,,,~pressure, la communicatud in the

ordinary way to an index turning
about a centre, and with Its point
sweeplng over an enter circular
scalo on the diai. An index, the
point of which aweep8 over an inner
circular scaie, i8 flzed on a tubular
spindie turning on the spindlo of
the other index, and recuiving its
motion by means of a pinion and
augmentai rack fromn the front gauge

i tubo, wlich iu, of course, adaptcd
to 8how Ilvacuum"I or dcficicncy cf
pressure bolow that of the atmos-
phore, witen the other gauge tube
Ia adaptuti to show il Ipressire," or
pressure above that of the atmos-

pliere. The difforenco botwccn thia gauge and otheis f the saine
description is that thia onu as thu drawving shows, indicates
ipressure and vacuum 'botil gt once, if necessary ; Il vacuum,"I

of course, to the ordinary thirty Inchus, whilo Ilpressure" Ilan
indicate as high as rqre.In Other coxnpound gaugeR,
whoro only one tiho iti tised, tint vacuumn must bu shut off
whiio the pressure i lteimîg ruad, anrd vice vesa. Tiiercs is no
.confusion in reading tho indication, as pressure pointer aîîd
gcale arc painted Mlark, anti indicate froin left to) riglit,
vacuum being painteci red, and lndicating frein right to Ieft.

ýBfPROVED MTIALLIC STIIFFING.130X.

Thc acconipanying illustration, reitresents an improved m,--
N *y ~talli stuffing-box recently patentenI kly Alr Watteauî,of Nfddle-

brougi. Thits invenition hat bcen appi ied iii France toaeariy ou
thousand locomotive enginco, anti stationary enginea of every
description arc daily boing fitted ui) on tii àystem. la forge
hammcrs, which soon burn timair ptackiiîg, the invention bas
been appliea r'ith great advaiitage. The ui(ttlic packing %,
coniposcd of an anti-friction metai, lias a diouble contical shape ,
by meaus cf tho coiled 8pring B Ia the bottoin of the btox, It
will alway8 lie forced against the utiston rad, as it ia made in
haives. lu locomotive engineg the, ltiitli packing lias been
found to ]ast a year withn,ît ielug reîîewed, whist the co.Nt of
maintenance la insiguiilicant. Aftter that time the mutai can
be rcmeltetd. It i8 at.at'd titat there is; ntcit Is8 friction titan
%vith any other piwking. After It lias liteti ait wt>rk fotr sonîe
time, both pistou-rod anti packing nt qtîire a smutoth anîd glas8y
appeaance ,andin 11t0ii basU t1i d ait 1 talEit jathlàu, ILCI
found te daiage) the roda iii any at.iu.
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Ml LLEI1'S PATENT CAII-('OUPJJNG'ý. TELEGRAPII WVIIES.
WeC notice tient Messrs. C. J. A. Dick, of I>ittxlurgh, l'a., U. .

(see- page 85,) S. A., anad G. A. Pick, of Cannon Street, Londlon, have recesitly
ilotrxdlxe f and patentud an invention for ioîprovet'oxî'ts in

There il, probxtlly iio portion i u x nfire 1-iilwily train the( mnuxfature of vwires applicable f0 telegraphie ui po'se8
which bha., heue flic sîxbj.ct of ,0 maxiy diffécrent, inîventions which appeart; to proinise ruaterial iîdi'aotages.
and patenits as tient ivlxiuli etlect, file coxulilîg of flic cars. 'Fief. inve'nturs state tient ilb titi! .uff du.lîxle ilaifiir 0f cuppei
Our illustration represtiots a lieu arranxgemnt whilit liy ail iî"rxnifi, of its ntet fui ti:ltgrztplîi'. Pux'î>loses (excCl.t iii sfîîat
accounts i, a greaf imfxroveine>L on flic oixlixary coxxplixîg. jegil 1 for e0feting olxnetu is)<,iy %%lieui suppiforte'd I.V
One of thic gretticît arguments in ifs favour ini the. filet tlntaS. e îx irnaterials oif grenie*r stieiîgt loi , lsi fic%- lav-.
it lias 1,îexî tlkî'il (11p ly (lit! Pl ui' Cier Comnxy axî'l in lieen Ici to xek for mollixe iicalxu& of ilitibitrtiiig a(ilitionial

biig applied f0, flic caih utsud by ttin sfr.ogtlt anîd tenacity flietetoi îund hu have dihcos'ered fîcu.,
F'igîxre 1 is ail efevatioxi , Figelie '-, lotîiitidiia sec'tion ; %opras v ille tii i lixniited ioportiofis 2, a îaluxale

and Figure 3, a plani of an etid ut at car to vwfxîcli le arrange- 5lbit1ite o ile etj ctri coallti hithert> ;i~< an lh
ment lias beeli apphienf. thiat by addiiîg et cotinx qxxanitf of p)Iîosî,fîurxxts to sxilil ailtoy.

'llie letters refer to the saxine parts ni ail tlic figures 1 i fîîl ni opper anid titxi flic ri'suf ltiiîg îîroîfîxt acqu o s a4kfxfiuaxîf
"1 ('011pliiîg [look B to ti'l Bitter Q C ille Il litop; ', 1) flic fisiercît axis lfsiait b: airîtxu t iti ýijl proptî in of

dLcvei-; I t fli 'lrubs Beangx G titi- tg Sp~rinîg Bin -î Il " Or otr ofoxctii tlet vith aîl.iîîg ae fau tlî, îr.to 0ftlie " Suspender Iteaxa ; " 1 tixe *' T.îîm lrisses1 à ficlii îîî~irn,~ ~~W~~ '~~~ >~iP~Main~~~~~~~~ flrici %vonadat ht ~rtu ~ire drawen front sxxch pliospliori.sed( alIo's Catie bt îîsed witfîMan pin LfxeI tht' %v( 'Irusses; n .1fl Ca dvititage for telegrapliic parposes ab at ntliport for copeur ani(l
Boister;"<fbnglatdllo th'ctr oflîcr good coxîdîxtors uof iiifliçientt tenxile strength, miel il'o

'lie lîfafforss insfead (i en oatdblwfl etefor file IIIaîîufllcttre of per-oxjianoforte-wire, IbelI-wiri'
l ine of file maixn sifis of tile ~'nare pfîccd in tient Unfe, anid nnuil for. Oiffer plirilom. 4< foix v hiLik xi bfiulig aitil îuxlsfewî'
hîeld figure by tii- trits,".- I an~d L, hoî tluat tu luoiit, of countact il .. ieihle.
(in Biiffei's B) is iniflic said centri:fuît' andi niot beloiv if. 'l'lie objecf <.f this invenionui i.., tiîcrefore, tu prodixce vic lix

Phie cotliing " 1100h ' A il uufta.Lucxt:l tu filce rwsro fic 'flluyîd ieteil whiâch lias greatcr cunîdutt.iig fipenty te tine
saie ais flic oruîxnary draw-iuud, aîîd litiflic saine lieiglit above ironî-wire DîOW ia u8e, %viie fiusscssixng great tclt>ile streligi,
thse track, but. iii sxch et mnuer txa fithe outcr (-1.1 is fre tu elle(] elnsticitv, anid l.cing therefor'elfsnjriîg aiîd ot il
iaovc latceiily anid vertxcaify at Siitlitielt distance. T'ite oupîîig lhable to corrosion andf deterioratioi a.; iron-ivxre , filîlis, il$ fat t,
book projecfs beyondi the' plaiflorin. Tite esf01 C i.. ta î.revext olflring il tw. advantxiges of a uood anti periiiîanîcîît cooiduco>
accideix ullcoîîpliiîg. XVlen. tua lits are lirougliS. tugeffer, lîaving gieat strcîîgtfî andi toxîglîxess
tige counîjxg bîooks, front flîeir shapiie, pînsîx cîicf otlier aside, In tlic treatineut, of initaîs coînpoixîg the; aI loy ofcopieur anti
Until file bIux0erS B Ure coxaplreB-Ctl hal n flic butter springsi tin, tile prevention of ftic presoee of oxide8 iii tinge I)orft'î't.'îI
flica, flic poinîts of tlic huoks hiaving passeti carte otlier :tlloyiv efie-cteti l'y pr't'efting tlic mîoltca îîxate'xials front
suiliciently t, fliv liauki ar. carricil foriaad by fln'ir inain- cuniatae vithf air îlnnritig tlic sxncitiieg upena-tioti, ni lev the.
Springs, anîd filles tile -COIIIplîng '' axle( -, Compre'-sioxî '' are atditioni fu thSe niitexi alloy of a reduciîîg agent, sud,, fui
botfi effeeteti aîîîuniaticafly nt the saie finie, andI %uthxoul flic inistanice. lis î.lîosplxurus %vire drax'xi frotte sud>i alIoy ivill fa

tiuse of links anif pins Wlien fao cars are fIils couplIe fogetfît'r, fonaitl to lie to>xghiti, amore rigiti, andx eluistic, tîxan %vics loronivi
tfilefîcat of tlic hook of tue' fi t ai i-, ixidter tfier lîxlfer levain of afloys la wvlich oxides arc prebexif.

of ifs opposite ci, ati fixc 1izfforitns itrt close togethur (abot lFor ftii'se puirptises ailoyi. of copper cunftauiing Étoîie 2 tuo
41 miches ajxai t) 'l'lie' effecf of thi'. 1', une plarfoui cauîiet lixer c'ent oîf titi, anda fre'e fronî o .iiies aru ie , lueixxg casf, iii
forceti over tige otlîtr, n't cau a Llilî fail but%% Uen tlic plat- chihl-înoufldb, ab titi- hunîogenity andi oflîci qualifies of tii.
forais ; tile dtxst and< nain are xiearlY' ail sliit out flic *' Colle.- nîstal are tlicrelIy iixproveti 'l'ey zire tiien rolicti anad tIravt o
cression"l ixakes the' train rien tadils', antd preitbexts u juikiiig ito ivire iii fic ii-uîil ivay.
it startiiig andt htopixg. Thie adiiaxtages gaixiet fy flic oise of t'asio i lîoyi, of Cuppxer anid titi arc stroxîiger anxd mîure
thesu iiîîi)os'exneiîî ilnay lie sxxionicd up) lrieify as fulous. . eliîtic fliax thost: coxitaixixg xit) phlospuhoraxs, andt althonighlicu

coiduîctiiig calpacity of file alioy lx -Sollleliit ilillpaireîl by flie
DFscitiri'os. presexice of pliosphorui;, if lias bex fonxi' t fiat valîxaf 'le

I 'llîcpfatorm xir hut in pîîne ifhflieilî oftecann. tiillutitsIt fur eleufrical seircs iîav be madsue on fusfrid
1'lie canarsiivbel nt a brlae byi au odinaso, cacet alîcys of .. npieer4xî,ulti fc nacti withi fi,.e fol loNixg lxo-
2 lleplat forni anotb rle yaodii ciet porfionis.-I. M lien xîot muore thai 2 lier t'ew o tii isusi

1'relescoping is impossible tile (;lt'oiofnft qtl.Liitity of io'uplortes Ina> axoxinf fo ait
aci.nt A y rosilleti oin.'eso nsylcatsnt 0Prevexît mxure filaxit otit-xxîlf lier rent.; 2. When noS. mioxe tixan *1 114-1

I accdexîf by ocillaioxi.cenît. of fin lx uîsel ile coxaepoinexit qunitity ni lifîosllOrx' oxla'
5 No liuks*nuid pins lire ruiquircîl, and xno one iii iequired f0 eîxixoulit tu îut, mxore Iliaxi 2-luths per cent; xand 3t Wliîit 1ý

go lietw'een cars tu couplte tîxeii. pv en ueto titi ii, txsed flic coxiioxieii quanîtity of phlosphloi li-,
8. Trite plat forais xnay blie ldt as close togethler as mfvîed ist noS. exced j lier' cexnt.
7. ii' close coupling flic train is bliorteae<l. For tlic mnîiufactuire of ie iii tfil applicatioxio u hikil
8. '1'ley Nvill Dlot aceidexîtally ixîcoxîple coidxxcfiîig caphleity in at less imiportant Coniierativxx Élimex
9. They iaay lbu îîxcoupid tg vwifout slîutting off" f0 to iake great ssfrtciigti andi rchistelîice, fronti 3 f0l <ý fier cenit. of titi

îlyixsg svrilci. '.vit l amîaximumnx quantity of frontî 6-ltts to 2-i Ofhs puer cenit.
10, 'I'ley are stroxîg; flic train viiU no,ýt Il brealk in 17.5" «it Of litosliforus respecctivel,. decrî'aig ix>ut r. ratio tu Élit

starfiag or %vigile runixîg' quaxiiy of titi, sIl lin'b îisî'd Theliî' n xiaixixli ut tlic ai fi'>
1l. 'rhe> cause flic train f0 mfovi' î;taduly aînd not jerk in cotisiit'4 ofecoppex.-ron.

startin.gr and stoppixig.
12. 'J'ley svork Wveil aS. great variatioxîs of fîciglif. M. BO-',O umttn ueoye ln]anopelà. 'Ihey ulill coupîle vxlle xîl leinds of dxwleî, îd M oîxoo ilmitigpr xgn xiiaxixpx'i

le coîxplers." oxigen alfernatcfy f0 flic action of flic electrie currexit, ha~s
14. 'rhey atre chenip and dtxnîilfe. dliscoveictifltntf i8 culic inçhes of pure oxygen yield fiut oc-
15. Iiijury to mcn whien coiphixig cairs is cntirefy fireveati il. t'ightli of il gîxîla of ozo.ne, vvhxife flic saine nrgentent of afixins.
16. lnjury fo pesonsa ly fatttng lietweel cars ln enfîrely plxeric oxygen gives oie-fourfis of at grain. Oxygexg i miigit'dI

provented. in tlie air is tlîcrefore ta al condition tre favouralf foi' its
17. Injury to persoxîs nnd te, cars l'y nu felescopriag" la tr'ansformationi inteo ozoneu.

eatircly p)revcrlifcd. IT in proîîosed foi econotîsisc flic caffeine aoiv wasfed dfxrtng
18. Injcry f0, persoas nand fo cxirsbv "oscillation"I in exifirely flic process of ro--stitig flic bexmn. A îîuîxxîc of coffee %wilt

prevexstcd. yield on the average 75 grainis of caffein.', axîd a: titi- axniua
l'à. Tite great sfeadîness of file cars, prodxxced by coxnpres- cuosîxirption la Exigiatîd aunotnts f0 l351Jt0 totiç. flie amniit

siou, routiers sleepig-cars uux.i more- dersirble. of caticine f h4. la wasted is 140 toîus B3y atfachixig a Coli-
20. Il Train Brake lic;I re rendereti more: valuall liy flic non- deascr fo the ruvolving drit.n il' in flonglît tient a grenf part,

existence of Il slac]k"' in flige train. of tfii t'ai>li xsa$:Vked.



Julie, 1873.1 AND MECIIANIOS' MAGAZINE. 95

AAIECASTING. DOMINION.

It il; PrOPOsed to e8talîli8sh shoitly at Hialifax, N S . a School
j At flic Southî Brooklyn Steaui Eîîgiîe Works, in Blîoolyn, of Applîed Scienîce %ith special relationt tui illiling nuit
the second immzense athlor plate for tlic East Bfiver bridg-, engineering.
ivîs recelntly cast. Pour %veeks %vere oceupiud in forilling tlic The Air Linv Brani of tlic Great "%e8ttrti ltailway %vas
11,o111d atullu. A tirtulir Cefttiavait iis lirht miade, t eiiy- 1re.olpuîsed for titrougis businevss un 2Tth tit , ivi th iv trains
live feet in diaubuieî ansd tlircu fc-t delp, it tile bottous (if a acahwy
ivhiclî %vas placed a rnpte plthsa courbe of brick, aycc
Sglit intlses anck %na la i apî tliotro ine sd altiire " A valuablo coppitr mne is sýaid tu liia% e ti di.stuvered

fl ,ict ulîlur surfate wîivs tiien Ilvulted offi ansd bakei %itti Nvithin flic last fuiv dayh b> Mr. Pindlîunîu, lt Uaiitly, ia le%
clatrcoal. ThiL. àturfac.- served lis the base of tlic mould, mIRL tiles above Chelsea.
ivs. of loran, securud by bricliwuri, and irvit jisdtrt; built iii A ailves wvorks comîîany lits tiially 8ettvdl upois whlaia as
sections. its place of buineîss. Plarns anîd specificatioîis are being

The alîchor Illate is Of ON-al sluIJ, suvenltecl fuet six jîilesý preparcil for the work8 to bu erec'ted.
b; sixteen fuelt in dIiîiieti-iotis, %vit l i ilî kliesa it tlic ribs of A coal seam lias but-il discovered crojlîiig out of tlic balik
tîtrue feet. It wveig1îs t7,(l00 polinids WhIli ttlai, anid its of Ulsilliwliaçk river, Blritishs C2olumbia, Iii qssality it i-8 saill
cost is $3,200. Abolit 60,000 liotiîds ofiin %vtre iiielteud, trans- to bc quitu cqual to the. best Nanizno.
ferrt'd tu a ltige tantk, and tienie alloNved to 110%v illtO th'- A BIO STOIE.-A grindstonu %vlîiclî %ciý,lId :,&b ls. was,

Tind he castiîig, touk place %vithîoit a. cident and %Mas rùcently siiipped fiot»i Grindstoîue City, on Like Iluiroît eu
aliowued one ivcek to cool -Scetijic tAmerica. tlie largest ever slîipped front tîjat place. It ivas got up for

___________________ firia iis Akron, Oblo.

E~î~îsrs~s O T15 IMUhNL Oi MAN1U~515 ~îIEI<îS i first instalment of 800 Frun.h tîîigrantts tront Alsace,ETi-iIM.IT Gîîw Nî Tilt OFn.- suie of bueiset asbt ernployed oit the. Glasgowv and Cape Bretonî coal anid
TUaE GRItH dOtFtu WNu~ oint, suis ofct refrinent a s to lour railway works, arrivcd lit S>dncy last ivcl. 'l'Ju rubt of flic

It -,,as fotnnd that mliseu the land wvas; totally tiînatussrd( tie iîibraeepcc i uut
weeds formeîd 57lir cent. of te entire vieilli. Nitroguitous 'l'lie Qiiebeç itoui works, for thte manuiitfactuire of car wlwels,
nianures etTccted but little iniprovement, pliobphatic ixtures railsvay geat, steit eiigiiiîs and guttural itou %worl; lire to bu t
souwhat greater, ishilst gypsuin reduct'd thie proportion of e stabliblied i Levis. 'l'lu comî,any btarts ivitti a captital of
wcrds to 1 9 pur cent. only. But befote any une kisssîîîiie8 froio slou,000 and uXxlts to do an ttiisive anti paying businiess

tbis resuit that gypsun is a gellerai antidote to weveds, and with the various raiIlvays abont to centru il% Quebe. and! with
aplicis it accordiîigly on all soils and to aIl crops, lic iuisit lil stuii craft of theR port.
reineînber fliat gypsuni is a 5l)uCitsc inantire for clover, andt A gentleman arrived oitftic l'rince lUfreId to exainîe thte
gives it power tu struggle sîîccessfully witlî tlic weuds and benelses of l'raser River wjitlt a view to erîgagîixi in Itydraulic
crowd thiiun out. Secotidly, it was evident tlîat tl(! soil Wft5 mninîg. lie represents al large Company ini Califoillia, wvlo
riot îîaturaliy gypsiférous. liente flic peculiar weeds thtere art! eacouragvd by the liberal îlîaraIt i of tlic niiiiing léivs
presuent îad an advantage over tie clover. But agypsutît soul %wlîiclî weeforcedflîroligilli t iouse last 5essi0iisspitu of
lias ils own assortiîent of iveudst wlii liare as mucli t homn.e ithie Opposition of the Governmnent.-B'rilish Qo!o,îîst.

tllîcre as clover. 1uIecte flic otily legitimate coneitîsioni
this .- Give a plant its favorite inanuru, and it; will wiaster Tiie ainouînt of tituber of ail descriptions thati o
weeds tiiat do flot relist, sneh inanure. passing down the Galt railway fron the Nipper country is very

larire, licavily loaded trains passing the towîsi coninually.
Uc aTil îîLooFosi -Miîy ursos 'vuld Squared tituber, luniber, tics aund rails cotîstitutu flic chîluf

KILI.N,»AIMýLS VIT CILOI0FO31 MaU peson ivuldpor-tion of freigltoit 01tlieso trains. It iS also said fitlîhis
bglad to kiîow low to kili ais animal witiiout suîffering, aîndl description of freiglît will bu largely incrcased iwlteî fliowe veittire to givu tht beîiefit of otîrexpeurience. WVeaieccii- Soutisera extension ils opcnud.

btantly being calicd upon to destroy horses, dogs and cuits, Tefn rdekovia h aanoLtiebigbjlaiîd bave little dîfficulty it doiîîg it. For liorres ive use a 1'cfiebdg nwsaUiNainoLtcerdebîl
large sponige, say six iiicliesýk iii diameter, tlîoroughîly saturated last Ytat lit a cOst Of abolit Sokrel,Ortedl as badly
alîli clurofoini, whili i-4 slroppd into it bag, large cnouglu tu wrccked during the receîit gaies. 'l'lie Guovt.rîiniuîii age*nt it
bu drawin ovur the iiorsq'à Dose. Iti k not desirable to have Nanaiino has talken prompt mnsuires to seuu tî, luit it is
te bag Il tit-tigilt , "l for, if so, suffocationî is iikt'ly to etibte stil i li a very preariolis jobitioiî, aud Mr. Farweil, C E., of
lit two or tbre minutes the horse is tinciik;cioiîs, and la ciglit the Lands and Works Dtî,alirtiîîîeiî, hiaves lier flic steaînier ,,zrj
or teitmniutes dcad, %vithit suifferilig. Jaines Dougli's tlîis nioritiiig to aueit iidis rulmair. Il is t

Fordogband citis,ai sinsilar process, tisingasasaîll slbotige ard jsitid tlîat slioîld tlic lâie gales recur, tîte biîdge msust i
bag -. or thlese aimiaIs, aiti tlic saturated sponge, may bu puts ine;viiably bc bluian iîsto the river.
issto a box adsnitting soine air, wvhîet they soon Ilgo to siepl." F ions at examuiîatioîs of tlic undergrounid %vorkzs at Lingaîs,
Seventy.five cenîts %wortii of ebloroforni wilI hilI a horse, and Ç. B , colliery thte lire is ascertititiî to )lave bîeit of al mor*e
tweniy..five ceissadogorcat. Ifoîte saturîsitîoîîofticspotîgc serions cîsaracter tliai îîrevioiîsly rejortcêl. 'hl ire? is noa
deus not cotnplue the %vorl, repent it.-Uur Dun& Aiîlllas. snpposedl to have origiiîatud froîs flic iluesof Ille iiid(eigrotiiiîd

- -engine, iish ln situateil abolit fsftteia Illssdrti fet doNwss the
At the recent session of the Nationial Acadetny of Science msain 8hopes and Nvas îscid for puitnîiig. It iis i hîresnt cois-

at ambidg, Mssahineit, Pof.~îaer avesom iitt.est iOed to tie soutî s ide of tie i.lope anîd rieur thie bottoin.
iîîg informaîîtion as to thte effucis prociuced by magnetisis on ciwr nigdu oMîdy fls cktyîgt unl
irout. nt: bulles tîtat Il(e lias discotred, by mens of the the lire, but the apusuaralice of carboii atd gas c"îiipelled
Saxtoîs comîsiarator, liat, rodab of iron suffercul a permnent tiumn to leavu. The smines have beîs seisied it alla it ls to 1
clotîgation by magnetitiatioii of onc lîundred andi fifty
inillionthîsofan iîîcl. Englishi refined iron give tîteinaxiruminsl b in lsoiu nthat WriitN a e lyst utr i! buciiig ivislied
of elolîgation, r.-irozi the mnimum. Wlietlier tlic cuîrreîît cotnpletudl thie survuy of tlie nortlî-westerit Uouitdary b!twecn
wvas gradsially iscre sud in interîsitY, or iviether its full f ile United States assd tic Britishs possesbics. 'T'he eitzrur il
strength Nvas deveicpuîl ait once,' tise degre of elongation vias cf the American expeditiors depari, frozs St lPaul duiîîng flic
tlie fanie. With one ccll, thse eloîîgatioîî took place is six- pirescrit vek for their labors. Last yeîsr tle burvey %vas
tsilis of a1 second ;with twenty-five cecls it look place ini coiipetcd with lict aid of theu British expeditîcîs fioa lFort
tvo-tun)tiis of a second. Prof. Pierce thought that if thie Peaiato the L.ake of tile Woods, itnd it Ils lioped to tinîishî
elongation of iron uîsider nsagnetisatson acre insvariable, it ht to thse ItOtky Mouintztissa duritig the rensois. 'lte %vork of
nsiglit produce ais effeet lipon flic earth is a maniîsr whish deterînining the foriy-tiinth parasluel, autels is declared by

day. This coiuld bc rcadily dueteettuI by astronomy, fur our neuss anid labour, oaitig to i being prosecutud aliiiost whlly
m nodern instrumîents aould readily enable us tu deterinine a til, a wiidertscss, yet is one that iuut bu coînpletud to vd
Ichange in t. day of seven-iindredths of a second. entanglumesits betwcen the. two couaitrius.t
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BOLLARI)'S IMPROVE-) COOKER.
WVe illmsur:11v onl tIts pagre -a

iew~ altd m;n..) o% o apparallus

H rst iiit ,ndimeed lyv (apiaill
Warrenl. ùi the Eî~ihNavy
ami waIs ilntpi)(1Ie to he pre-

paru'lti-otof fond Hlr solfl jersalid

sailors Tho e~ xvhxchh

att eji<ed its introduction waz,

so great tbat it wao, siihts--

qiiuewtty laiccu up 1)3 the trade

tutboîtrided satisfaction.

The cîlacliit-offi 1W paau uîisvo ihyro e'ssei coîutaining the muent
to lie cookç'd This, veseI is suirrouadedt(.( ]?v ,t aill exep it flie bottoin. w hieli rermains iii boiling,
w.lter. aid alt a suai portion oi'the sides \w idi is expo(bed k). the air. The meat rests on a fà1iSe

ioftnAin. whiech pi eveuîls ils coming it ont-jet withli that iortio i ofthe vebse1 xvhich is in contact
%v'jtl tlii %vator i 2121(. The exposuire ol iae that ai. I- ot t-team-jacketedl causes a lass of? Ieai
1 hut rediic-s Ili-~ teînperaturt, of* the cIosevd ve~Iteoult 211,0, being twno degreces mess titan b)oilhîg

w'afa'r Asý Luhtlas demionstrated, thlis la tho 1hast cookifig heai, and thus, whîil the full hent
(Il i)oiIing. water eoa11rIluti's i lie albiiinei Ouf the taceat in silha -way as to render il. Iard, lough and
%, rIng tiis lower tm rtuecooks, if comîpletely, asud No làr froni rnakigih-Éh sesr

inalze II mnore tender The elloct ntay 1>. iIIlusî,ratted by sayilig that the whole mass, alier il huis
i .,niaiuîe(d lonag onong lu nc the sei, is ini the tender and juiey condition of the iterior of a ioinit
ttlli'af bakvd li the ordinary way, or of weat that lias licou enoked by simmering at the baci ol
thie stovo

Th, miea is cooked w'ihlout te aa*css oU air, m vr, oir steam, the juices and fiavor beinz al
~ar'~rvcISol Ihr asthé, ('ookzeris concerined itl. inot ateainer, but a istcaming chamnberisadded for

v egetabies. pudding, &e.. &cr. Tt iq made of heax y titi plate, with copper botitoin and can be used
()Ji any cook siove, range, box stove or -as burner.

ThI'l -. eoioiN' oi, Ili,- Systeli of cooliig l: N. .ry important C00oh111 tulent
prodtiveath. Inlowut. 'tiias .

t-. (,Z :o Ile 1Igtý

mi the ordixîary wvay

INhea' lk~ h.\ Ill u1Illproied Sîýstet mai Ioosvus .îd' -2ý i. Io Ille pouid fl addition Lo tiis it
ha-)m,11~' hv i'aae riais thal inea.t. L,1 and puilfry, wheni cooked In Bllr

In * dVýN Il .k. 'etaîn tiJoset nlouiniig iiicés, wN bnch, if it had cookeci m thi- ordinary mel hod
M 0!qId luî'v&, h"'uhrowni oit' ii) vapor, but lty this mode becomi!eodne and are retaliied iij
tnoistuve 11 71 ivrnperiture ,,Illfieient ln cook in thei nobi perièc.t nier Thuis mm IW che

uaitritious iW .ffr w- the% wvhoIe is redaiined iii the inost diUp-stible au(d italatubie r,
aindevoii iliv 1n~ ''e <. fi-4-. 'n ci pounIlld ol, ujezt. rernain r.temio ust(ei.oSjie

Iý1 aDwi


