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per cent. lapon thc ainotint expe:adcd thereoit, not excceding
$33,750.

To the Great Northern R.ailivay Colllp.any towa.rdts the
coilstrtictioiaLof a bridge across lthe St. .Mauarice river, 15 per
cent. ilpon the amotint expended tliereoià, riot cxcceding $16,425.

Also towvards the construction of a bridge acrose the
Rivierc du Loup, is per ccent. uipon tlte atioiîaît c\.petided
thercon, nlot cxcceding $15,o00.

Aiso towards the conistrtctia'n of a bridge across the Lac
river, 15 per cent. uiponi the ainount cxpcnidcd thcreon, not
eceecditig $is,ooo.

Resolved, Tîtat the sîabsidies granted to the Ontario and
Rainy River Railiviy Co.. lthe Caniadian Norîherît Railway Coin-
painy and thc Edmnonton, Yukonî anad Pici6ce Railway Coti-
parly, arc granted, upon the condition, and if rcceived and
paid uîîdcr the authority of tItis Act, to the tbove-stcintioned
coripanics, respectively, shail be received upon tic condition,
that tce said comipanies shal flot, nor shal! any of thcm, at
any timie namalgainatc with any other railway conipany, or Icase
ils ie to any railîway coînpany; ator shall any of the said

riîasbe leascd to or operated by any ollier conîpanly; nor
shahl any of lthe said companics nake ant agreement for a
commuttn funid or for pooling ils receipt witlî any other railway
ce.mpany, and illy suicl lease, amalgamation or agicement
shail bc absohîîtely void, excepting ini so far as stich agreemtent
mia> extend to traffic or running arrangements, wvhich have
been approved by the Governor-in-Council. Resolved, That
the stibsidies bercin before nmentioncd, as te be granted te
conîpanics nimcd for thant purpose, shah!, if grantcd te coin-
Paues nanîed for thtat purpose, shall, if granîcci by the Gov-
ernor-in-Council. be granted to sucli companies respectivcly;
Uic other subsidies may be granted te sucli companies as
shali bc approvedl by the Governor-in-Coincil, as having
establislicd to bis satisfaction their ability to construct and
cc'mpiete the said railways respcctiveiy; ail the lines for Uic
construction of ivhicli subsidies are granted, uniess bhcy are
alrcady comnîenced, shail be comnaenced %vithin two years
front the first day o! August next, and contpleied within a
reasonabie lime, flot to cxceed four ycars front the said first
day o! August, to be flxed by ordcr-in-couneil, and shial aiso
bc consîructcd according to description and specifications, and
tipon conditions to bc approvcd by te Governor-in-Council.
on the report of Uie ?Ainister o!f Raiîways and Canais, and
specified in an agreement to bc made in cacli case by the
contpany with the Goverunîcut, whichi agreement Uic Gov-
erniment is lîcrcby empowercd to make; thé location aiso o!
every such lune «f railwvays sitai bc subject to the approval
o! the Governor-in-Council. Resolved, That the granting of
Snucb subsidies, and the reccipt thereof by the respective com-
panties, shaîl be subject to condition that the Governor-in-
Council may at aIl t-rnes provide and secure to other com-
panies running powers, trafac: arrangements and ail] othier
rights as wvili afford to ail raiiways connecting wvith thost;
subsidized, reasonable and propcr facilities in exercising such
running powers. fair and reasonable traflic arrangements witia
cOnnecting companies, and equal mileage rates betwccn ail
sucli connccting raiiways, and tbe Governor-in-Council shall
have absolute control at ail tintes over thc rates and tolis to
bc ievied, and imposed by any of te companies, or upon any
of Uie railivays hercby subsidized. Rcsolved, That the said
subsidies rcspectivcly shaîl bc payable out of the~ consolidazý!d
revenue fund of Canada by instalments, on the completion
of ecdi section of tiae railway of flot less than ten miles, pro-
porbionale te the value o! the Portion s0 conapleted in comt-
parisori iitla that of the whaohc iork undertaken, to be estab-
lished by the report of thc said MNinister, or upon the com-
pletion o! tie work, subsidized, exccpt as te subsidies %vith re-
spccî to Nvlicbi il is hcrcinbefore oîiîcrwisc prov'ided. Resohvcd.
TVint cvcry companty receiving a subsidy under tbis Act shail
ench ycar ftirnisli to tue Government of Canada transporta-
lion for mnen, supplies, matcrial and mails over the portion o!
its uine in respect of îvhici it Mtay have rectived sucb subsidy,
and wlaenevcr requircd siai !trnish mail car propcrly equip-
pcd for sucia mail service, and such transportationt and ser-
vice shall bc performcd at sucb rates as may bc agrced upon
bct'.,ccn tic .iuistcr of tic cleparinient of the Governnient for
wvhicla sucb service is being rendered, and the company per-

formîiîîg tie saint, and iii case of disagrecinetit, thien at sucli
rates as luiay bc ipproi'ed by tlîe Govcrtior-iii-Counicil, and in
or îowards paynicnt for sîtcl charges the' Goveraienctt ot
Caia shahl bc crcdited >' te coaipainy ivitî a stîlît cqttai
ta tlirce p>er ceilluni lier anniun on the amont of sîîbsidy re-
ceived by the Companîy uinder titis Act.

THEa INFLUENCE OF flECIIANICAL DRAFT tJPON TIuE
ULTIMATE IEFFICIENCY OF .STEAM BOILERS.*

(Coîîcludcd frontî Julie issue).
R1ELAT3VF COSTS.

2,8W0 N0:iiNAL Il.3'. PLANT, %wtTIL clt.%NEY DRAPT.
2 additionah boilers .............................. $ 6,167
Settings, etc., fbr two boilcrs ....................... 1,Z50
Addition te building, etc........................... 2,700

$10.117
2,400 NO011NAL 13.1'. i'LANT, %VITII IMECHItACAL DtlAFr.

Fani, dampers and ducts ....................... ...... $ 1,50o,
Saving by using taieclianical draft.................... 8,617

$10,1 17
Considering tic matter of irîcreascd Output SolcîY in the

liglitî of comparative cost betweeîî the introduction of more
boilers or lthe introduction o! nicclianical draft, aîad disreigard-
ing any possible cost Q! change in tue cbimney, %ve aa again
take for illustration the plant Of 2,400 ratcd lî.p. Suppose it is
desired to increase its capacity to 2,800 li.p. or by 16 2-3 per
cent. Thlaci thn relative costs under te two conditions Nvili
aplicar as liere itndicated.

We May notv turn te blat portion of our discussion wlaich
relates to the quantitative erniciency of a boler plant. No
greater ivaste occurs in modern stcam boiler practice thtan that
whicbi is inhîierent in the emphoymient of a ciaimney for the pro-
duction of draft, ina:iely, tîxe los% o! licat in the escapinig gases.
As the claimney dcpends for its action upon the mnainîtenance of
a temperature difference bet,.ecni the internai gases and the -
tce-nal air, it is nîani!cst thiat with a clîimncy titis ivaste can
ntyer bc eiiminated. It nîay bea pailiated, it is truc, by the
building of hligher ciiicys; so that the sarne intcnsity o! drafft
mn)' bc obtained îvith a lawer stack temperature. But such,
means o! providing for the utihization of the othertvisc %vaste
hcat is expenisive. In the case o! a fan, howevcr, thc powver'
c'xpended as mncasurcd in heat units necessary to produce the
sanie resuhîs, Mîay, utîder ordinary conditions, bc only abolit
oit-servtnty-fiftlî of thtat nccssary with , chimney. In other
words the fait renders available for utilization, practicalhy aIl o!
the lient %wastcd by lte chimney, whiilc it possesses the further
advaaîtage o! readily crcating the additional draft requircd wliert
lieat abslracting devices arc introduced. Donkin and Kennedy
iii seventeeti independent boiler tests found the heat iost up the
stack-, whicn no econontizer ivas uscd, to range betweeti 9.4 Pt'
cunt. and 31.8 Per cent, of the total litat o! combustion. As it
is itot practicable t0 cool the gases te atmospheric temperattire
it is evidentiy impossible t0 utilize ail o! the hear, but the
ordinary ecomiomizer should, îvith mechanical draft, show a
saî'ing of betweeni io and 20 per cent.

Thc imnportance of mechaîtical draft in the adoption o!
mnus for utilizing the %vaste tieat, is %vell exemplificd in the
introduction of retarders and o! ribbcd tubes. Both o! thiese
incrcase the resistance and ainiost in'ariably require fan draft
te cnabic thcm t0 create the saving of 5 te ro per cenît., whicla
niay bc thus sccurcd. Tîte faciiity wvitli whicb Uic iîatensity of
the draft, and the v'oluntc o! air sîîpplied can bc regulated whien
a fan is cniployed for draft production, bans aiways been recog-
rized as one o! te monî valtiable characteristics o! Ibis method.
S'jch regrilations makes possible tic most perfect distribution of
the air, and ils reduction to the minimum antount whicb wiil
produce satisfactory combustion. For the nc chemical re-
quirernents o! the combustion of one pound of ordinary coal.
about 12 pouisis or i50 cubic feet o! air is rcquircd. But under
tbc conditions of chimncy draft titis amtouint is greatly cx-
cckdcd. Ponkini and Kennedy slaowcd in the resuits o! t6 tests
tat the aif supply rangcd from 16.1 pounds te 40.7 pounds.

*Fîoi a tlepture by W'alter 13. Snow, belte tbe Apptted Science Graduate
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