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)îowevor, with euch rapidily hiît îlîey Nwerc coîîîpelletd to retreilt,
anti iero uucar lueiîg jamned i gitinst tlie erown cf the tunnel.
For a considermîbie liane nill the punliping app:îralils appeared inla
stiufieint; se match Rn that th l)irceturs alinost tleteinie te
bandon il, liait the uîeiseverrîmco of Siojlhelsonl j>n.vvaile , and lie

laid fat leng-tli tho satisfactionî cf reein- the ivater recedo before
the Iloter of laiselins

'flic tiuîîel is 2,.100 yardâ iu lenguthl, or ileally a mîile ani .1
liai1; il la 25 feot, \Vide ail 2S feet it li ud k, veîliiited, Il% L'au
laIrge shafns, omwlî beiîîg, 60 icei ili dinc b-î e biug 120 fect

doil, 11nti timc ciler 90 feed ; thuov efiket s4o perfeet a1 ventilation,
that witlîiî :î feu% iintte.iaimlier tic jsUfaot tnuin ii o lie
andi vupour is varriedi; sa1 si.> dt tlie itîoîe end i nay bo distinct-
'y seci.

The tinte einpjloyeti l îin ogttiîugi <lis %îu'îdu vork %vas
tlîirty rimaillas; tlieré wec 36,000,000 ut bu icks uaod iii it, anti it
cost £300,000-îemxrlv thnve Liliuts N% bait it olild lth difl-
çttlties beeon of fin ordfliamry elarattr. h;s liue of r:îilvav lias
cîglît tuînnels cf miinihir (linioiis, tlî:î i,, 25 fcet Iby 28 fctt.

Thei niost important bridge oux the lisse is~ lte Wolvertou
Vimîduet, it is erecteti over the OîsnIeir Stnv Sti-itfordL, anti

oî~s. f six semni Eliptie.il Archues, ocd 66 fcet spati; the
t idm-ay beiîîg elevattI abot t50 fvet aboN e iflie ordînary level
(f the 4Jouiriv. Tlîiâ V'iiudîîct (except, tle copiug %% lochl is cf
stone) is eutirâl coîluo:t1 of brick. Th)e, mggreg:îîe .1moiînut of
excavation oi tule idîcle lisse auuuîî:ui1ed to :uou 5,000,000 of
cubie yards, hein« c(Iumd to fins mî org f 142,000 enhbie yards
Po*le , muid Nias coxuipleto i l) due short space cf four yeaxs
frein its coencementî.

The :xboe fignresq- inicate auf exjiuuîisix e line, anid iccordiiagly
we findtilat tue fivoiurable grades ai ctes l1a1%e beln oblaind
at a ceat cf -about £4 2,000 per wuile!

Dur:ng the construcetioni of the Lonidon laid Birîiiiîughuun lisse,
the Belgian Geverrinîcut consititet Me î-n;. Georg-e auid Bobert
Stephensonl, «as tel the bo%.t systeni cf rallways te be adiopteti li
th-it ceoutry. O:n iîcir ativice a crQss cf 'ruîuk liinos, extWiuding
fromul Ostoul- te Lw ge on the coe : 1nd,1mitso the ther, frilàu
Antiwerp) illroughI lirtussels, to bcx conuxcetoti witlh Mus and
V:îlen-eiens (tui:îing ini &Il .34 nulle.i) m as zadopted, and

:uiii is 'i b.v law ini 1834. Thle Niîî 0i eare both dcor-
atoti by the Kinig of the Bulgi:îii-; %villa the ltibbvuu anid Cross cf
tie Lgioui of liouior. Tiiese lises 'acre comiplett anid opeucti

ini 1844.

.AfIer e.uripleting tue London and Biiiirmuuiuulisuuhu, Robert
S'epielnsouil, int cnuictioîi N ith bis l'alir, nîertook thîo cou-

strut.ion of varions linos cf railw:îy, euibraciiig aleingtî of abot
1800 iiiileç, anid fur test yemîrs viacre iîesutvcggei ii tîje
Pariaineentary Coiitestt, originu:tiug the groat tact vorm of linoes
exteidiig o% er I parts of iiie lCittgd,(oit

The Birmuingham and Derlby, the XNoitluM<lu Yvouk nmmd
Ncîtli ï'tfidlauud (te wliich thie eIdetr Siejlhinsoî cluieflv devcîtd

hitise7f). tie Mauuester anied , and tue \ oudtieiii aII East-
cut, iero ail coiisirnicted tînder Robeort Stepîeusoui audt bis
F:îtber ; atd duritg thie &aie 1 crioti the formuer as Chief Engi-

xvýer, construicteti tue greit Iroxi Cross cf Ronds whlich conineet
L.onidonî wiîl Berwick- on tIse one buand, aînd Yarmuthîl xviîl
lolvboaid ou tîmo olior.

'fli York, Nelve.sLde and Bertick lise is oute cf the greaîost
cf SLlesu' vorks, anti in its letigti is the xuagnificeunt }ligh
Level Bridge ovor tlic Tyne aî Noîvue, auud tle beautifull

Viaduet of to't-ihtace f 125 foot iii licigbit, aiud 61
fcel 6 huiches gpmut th~ le Brir Valley of the Tweed at

Berwick, cotinectittg the North Britislissne %itl the York, New-
c-Lstie and Berwick, anîd conqdcting a continueous railway route
fronm London to Aberdeen.

Thonigh noi personfally âtnperîitending bis engino mnnfactory
fat Ne*wcitstl, M1Nr. Stephenson still continucid to design and initre-
disco varions iîîpo iiît ui the locomîotives there m:tnuifac-
titrcd; aliiongst thein the inosi. important is te Il I4iîk Motion?"
It is probable tlîitt lie îas flot the origmtator of this lîcauitiful
pieceo f incehaisînli, îholigh it %%-as first applied to bis engîtuest.
VTariotis arrngemcuents of the vlve.geering hall bIen uEed for in-
trodutciiL cloxpnsive fiction of wtm, and for reversing the
engrise- while tue Nvorkiuig of the simple slidn.îialvc wua etkcted
il, alost as iavîuu difirent modes ms tliero itere nuakErs of
cis-gieo.. Giencrally, tlieir plans were so comuplicnted a4 to cause
vory serinets expeuse in inainitaning thein iii rcpuur, annd the ordi-
niry Nvear ii so in.any %vorking parts preduccd a deraugcmont in
the valves, tecccssarily resnhiuîng in a serious ioss of power. It was
therefore au'1 important nuattor to, siunplifyl theso0 partii, and stili
more iiportaîît to îîrésene aid improve thoe menus of adjusting

as îcitinstaxîces requireti. thc ainount, of expansive action given
te the stea.1

Te 'Mr. Johni Gray is dite the ment of the finit application of
tia expanusive prisiciple by vitrying, the travel of tho valve, a prin-
ciple of priuuuary imiportance,«thouglIi originadly eînbodied in a
conîplicated :înd incenvonient piece of gcering.

Mr. Cabrov, of the North Midland Railway, accomlplihed the
sa-me effect in a more conveuuient foru, andi following up, the rame
iMent Mr. Williauuis, uit one lime of Newcastle, suggested, the germ
of the link motion in a forru, îîithl, tluotigh rude and impracti-
cabie, stili enibodied tho principle: anti that principle, when fur-
her perfccted, bocame ini conjunction 'with the -"lap" of the valve,
the moist important acquisition te the locomotive since tbe.intro-
duction of tlic blast.)ipe_ aund the mnultitubular flue.*

Situce tlic applicationt f thliin< motion te Stephenson's En-.
gin<s ini 18483, by Mr. Iloie, but lilo blas been dons te improve
its . etii-qîbstittutes for tia " litîk" have been proposed with
n very tangible elbject except the saving of an eecentric-and

thiotgli fronu; not havinig been properly in%*estigamted, the correct-
noss of ils action bas been ilenieti by soe; iL has been gradu.
ally adopteti by ncarly ail Englisx mantifacturcrs, and la now
gentelally uiset bY nuanufficturers iu Anrica.

No iînprovcîîîent bis donc more te econoumiso the cost of
worl<iiîî a railwav thaxi the introduction of lthe expansive prin.

ciple iiit the Locomotive, anud ne contrivanco se perfectly acen-
plishcs tluut ohiject.as'the l iîîk motion:'

q Ill oïrdvr ta cxltiUl 11 Illît Au 01 h lap or UIl valvre, voe intiodutce a
inuluar etlnet tift1 h ue t tviî'f experinîrns aillm e tir. the Liveip.ýol and
m.a,,î luier ltbîi!'wny, in 18i42-'3, wîi, aview su îeuî the value ut the changes
iindu ai, i le vîiivce*,-ft« nililng the cunumpîioa ofSue!.

<iromts onImptio>i of Cote
per Mile.
49 tbe. averagme tuîîfl'imltiofl of Company's Euugirues in the suîrner of 1839pw'ith v1d Valve.
40 lus. average cunu.umpsiün of Companvls Enginti. lifter the intreduction

of the rîcw mode of Ctkc dcl;viUcsy-old Valve.
36 ibs. new Vnlves wiih 9 inchî rap.
32 ILs. new Valves wjglh 2 inch calp.
2s lus. uîew Valves wîîlî I inch cap, as applind to old eilenam lnd exluausuiug

pasaages.
Q2 lbs. $aille Valves and saine Euugines, wiili inecssed rare in iring, s0 ne

la htoid uIl iinsircez-sary wnas'e of flic].
15 ilis. Valves %vih 1i nchu cap, ne applied to the new Engunes, withenlargel

exiîautîing pesilaes, largertubes, and closter fie bany, iundgreaîer
accuracy c ccnmmruution.
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