
TH-ICANADIAN ENG1N1EEU

bcnc6rt in cîabling Cliginers to arrive at tlic ste.ami-liakiig
capacity of alicir coals

%Vlierc A cqitt-Ils 23,400 Whcen volatile combu>îstible is equal to
froi 2 toi 15 pur cent of total Combhustible,

" c qutals -M,000 wlien volatlle cOlIIlI)tstilîle e<îuaý-ls fr>m' 15-30 per
cent. of total combustible.

" cqtials 17,100 %vie" vol-'t'le en>uihe citals troul 3d.35 per
cenit. of total combustible.

" cilluals %6,20o whien volatile combuhîstiblec quals frontî 35-40 lier
cent. of total combustible.

\Vlterc: Q ectuals îuuhustrial vaitte (if cuai for stcauui-maizkitg pur-
poses, andc wlierc

Il etiltals .04 whien fix,!tl carbon equals 4.-0 lier cent. of total

1; equals .65 >vlîcî fi\ed carbon cquals 74-82 lier cenlt. of total
comubustible,

B; cquals .662 Miencî fixeil carbon i equals 6&.74 per cent. of total
conmblistible,

Il cquals .551 wlîen fixcd carbon copiais So-Go lier cent. of total
combustible.
111 revictwing titis formula I îlny Say I was guided in ils

conîstruction by tile fact finat flic lieating value oflflic volatile
comuistible is a coîîstanitly chliging qualitiîy. but remins
conustanit iii accordan:c-- witlî its Composition of tile clemients,
and tlint tliese: elenients occur in practically fixed proportions,
dleterinet)d by flic total volatile combustible miatcer in the coat.
Witî titis formula zind the pro\iiniate analysis before us, Nvc are
reaclily cnalblcd to determiine whiclî of twa coats arc likely ta bc
the inost econiomiical and best suites] ta flic conditions under
wlîiclî combustion m>ust take place, and uvîll, I hotte, bc latnd

tictlby muy lîearcrs fi cnabling tîtein to arrive ai the real
valuse of nny saiîplc ai conl placcd beforc tlieîn for thecir examuîî-
ilion and opinion.

In preseîîtiîîg iks palier Mr. Tlîoipsoîi saut tlie precnt
mode of îleieriinling tlic cflicielncy of bolcrs and furnnces Wvas
,nuIicwliatt crtide \Vc caiis witlî a little îîracticc determîlne flic
lîeat-producing valuse ai flic coal ivc arc usmng. but wve want
to trace tlint hieat. Wec. as cnigisccrs. get flic quantity ai wvater
finat ive hlave cvaporatcdl and made ino stealii, and WC cati tîtat
eiien:.', buit it docs ilot give us flic information tliat WC actu-
ally requlire. WC want ta 1k110W. if tiere is a1 loss. whiere tîtat
loss occurs. Let us trace if out iii titis .vay : Ve start by
Lannwing flic mlaximumin quantity a1 i ent tit tlic coat %vill give
wc tisen collcî a sanîipte oi our filel gases and ascertain tlic
couipoçition ai tlîcmi, and front tlîat composition ive arc ei'abted
t0 know tie exact quantity of air that lias been aidmîîtcd ta
tile furnaces. Wc are thciî enabled ta dcît'iiîc flic exact
£uantity oi carboîîic o\ide tîtat lias beco formcd during cons-
l)sitii. and if ive takec and examine our ash and still continue
ur anal-lvsiç ivr arc cinbtcd toi detcrmiine tlic exact quantity oi

comblustible, iinatr that çtill remanins in the ash, bccausse none
ai mir fnrnacc or grate bars are periect cnough ta givc nottiîng
butt pure asti WV have first tlic composition ai the gases, ivc
have tdicuîftic qiîantity of air adnîittcd, We have tre lieat lasî
ilirougli flic ioriîatioîî ai carbonic oxide, or lient lost througlî
inîjî)crfcct Comtbustion.

'Mr. Mimie : Tht dcîern>inatian ai the lient value in coal
is gcncrally donc by thrc mcthods; first, cliemicat analysis;
%econd. by combustion in a coal caloriunctcr ; and third, by
actual hîurning tinder the boiter. Therc is somec daubt as ta
flic carrcîness ai chemical analysis. The coal calorimeter is
ceiiainly. 1 think, tlic most correct method of arriving nt it,
but if flic twol c\perimnents arc propcrly condîîéecd-tbec chenu-
Cal analysis and the combustion in> the coîsl caloriniter-the rc-
<nîits do nat vary vcry intuch ; but at the saine lime, wvhcn you
test a saxnple ai coal. or take a varicty ai ranîples tram the
coal pile and inix tîti ail up and burn theni in the coal cabori-
fieter, dit docs not say flic Col tlîat ivc irc going ta gel for
tîtat day is ai the s.nmc quality. bcrausc, althougli you arc
gcting coal fronit the saie mine. yau uvil] gel good and bad
cars af coal. 1 do flot sec, evcn if ive dctermine the exact
value ai tlic lîeating propertics ai thuat çxmple or set ai samples,
thant il is going ta bc ai vcr mut> %-aluie ta ns. Mthre ià an
instrumicnt-probably my fricnd NMr. Tlionpson is acquainted
wvilî it il s invcntcd by a Mir. Thîompson and is uscd by the
Northi Bu-itiçli nnd sortie ai the leading raitwvays in the <Jld
Country-iliîctî 1 îlîînk il miglît be aidviý:.ble ta describc. Il
givcs you thtc hîcating valise ai con] at once, almost uvittiaut

aiîy calculatiomi. You take a grammne or twol grammes ai cuitl
alter you have powdcred it up, put it in a vessel and put ii a1
certainu anioumit Ai oxygen, yoîî iiîmcrse titis little comîbuistion
cliatuber iii 96 graîuin.s of water, or double fint quamîîity if you
arc uîsiig twol grammîes of coal, and if tliat atîtoîmt ai water is
raised ance dcgrcc Fahrenheîit, tlîeî t*int votild iîîdicatc tinit ive
have aile pound ai water cvaporated or boited off intu stcain
for flic r.sising af tlic watcr anle degrec Fait. If yoîî rasse tliat
10 degrecs, il is equivalcut ta ta lbs. of water boiled aff. Il
you %vaut to find tîme thîermîal value ai flic colal you arc tesimîg
yau woîîld smmply take your 1,934 granincs-tliat is tlic aitioltiit
of .vater--nultil)ly tlint by thme rise iii temnperature, anid (tividc
by tîme î'uniber ai grammes of coal youi arc burniiîmg ; tfiat woluld
give yotu tlic exact lient vainc iii file coa. 1 thlîîî tlat îs tîxe
siniptlest metliool, aiîd it is accurate ciîostigh for l practical pur-
poses.

M\r. Tliomipson satid lic kncw tlîe instrumnt rcferred ta,
but did flot consider il reliable. li dualing wvitlî sa suiaîl a
quaîîtity ai fuel tlîe metal itself absorbed enouglienît ta lcad oile
astray. Ile did flot sny tlic inîstrumnit wvas uscless, but flic
average cîîgiîîeer is îlot able ta use it. As ta tlic valise ai a
calorinîcter, lie hecard îlîat during last ycar thc Royal Electric
Company saved soisi" ,ooo tants ai coat, anti the Street Rait-
way Company saveti a large aniaunt. Now, %vauldiî't il pay
large conzerns likec those, wliere thicy arc turning aver thîou-
sands ai dollars' wvortlî af coal every ycar, ta give tlîeir cîlga-
oicer tie apparatus .viiereby lie coutd intelligemîîly determnine the
value ai tlic fuel, amîd also dcternîinc how ta use flint fuel ? Tme
use ai a calarimeter is a dehicate aperatian, and is hiable, cveîî
i',ith the Thonipsan caloriînecr, ta give a great dcal ai errar.
Ht tdien dcscribcd luis own metluod as fallows :I take a large
quaîutity ai coal andi grind if up, and sa intcrîîîixz il tiat 1 gel
as tiîarly an average sample as possible ; tlicn 1 go ta tluc otlier
side ai flie pile aîîd inakeo bronit is ta 25 analyses andi gel as necarty
as possible a fair average asialysis ai flie coat in question, and
it is surprising tîow these anîalyses will vary. No intelligent
ctîgincer would go andi take tlic best coal lue could sec;
lie wouhid mah-e auî effort ta gel as sicarly as passible ant average
sinmple, then the nîaking ai flic proxiniante analysis bccois an
easy miatter. Thcy art more hiable ta gel correct results irons
a checnjeal anatysîs lisait the average cenginecr is front flic use
ai a Tlinpsaîî calorinicter.

Mr. Wickeuiis saiti tticse idecas wce righît for a large plantî,
but tlic average chîgiîneer us rot expert criougli at sucb delicate
tests 10 get correct resuits. A fiin burniiîg say S2-,ooo wortlî
ai conl a ycar, liardly pays cnougli for ani cngineer ai snch
ability. The arditnry czigincr gaes a.i il in a îlîunîib-lia.ncd

vabut lie is offert as acar riglit as the scicuîtific marn. lie
douibted i licthcr tliere tvas a,> expert lis anc ai our colleges wtîa
coulti declare Iliat lie was absolutely corrct. He fiods lic lias
ta allow for titis anid fliat, and i ut s partly gucss-twork.

Mr. Wriglit Saisi il uvas nuce ta be ablc ta dctcrnistc the
exact uatne ai a Simple ai col, but bfiotre îîat Cils bc of value
ta flie large colal tiser it will bc neccessary ta concoct a %cliente
ta campcl the nîining conipanicS ta Senid iii the sanie kinti of
coal tluat ive gel in flic sanmple.

TtIE NATIONAL ELECTIRIC, LIGIIT ASSOCIATION.

At the convention ai the National Electrie Light Association aI
NiagaraFalls. N.Y., lin june. there werc a numuber af Canadians well-
knowri in elecîrical circles an bath sidles of the îUne. Amnang thcm
wxcre naiiced F C. Armstrong, Taronto. T. A. Badger. jr.. Quebec.
B B. Biggar ÇTr CAtNAnîA Etoiss F. A. Bawmnakn. Nev~ Glas-
gaw. N S : John Carroll. Mon trent. Prof. C. A. Carus.-Vilson, Mon-
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