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beiîig brolien slaouild always bu very carefully anade nnd positive proof
sent in to the National office. Il alone lias a riglit ta (tuai witlî trade
relations which have been <lecided Iby the conventionî."

lle new officcrselectecl are :-Prsident, josephi \Vright. Toronto:
vice-president. W. Smitha, Londlon ; vicc.prcsidenit for Ontario, John
MýclKiniey. Ottawa. vice-president for Quebec. P. J. Carroli. :\ontreal :
vice presîdent for Newv Brunswick, J. Il. I)oody . vice.president fcr
Nova Scotia, John Bortan, Ilali!a, ; vice-president for 'Manitoba.-
lrwin, \V'înnipeg .secrctary. - Manseli -. treastirer, W. Briggs. Mon-
treal . execut:ve committee. one (roin each Province -Ontario. J. 13.
Fitzsimons, Toronto. Qucbec. Arcli. Plicard, Quebec; New Bruns.
wick. Thomas Campbell, Sc. John; Nova Scotia, Geo. A. Plerracr:
Manitoba. -. Stevenson, Winnipeg.

'l'le social features of t12e convention inc.uded a drive givtn the
members by the city. a banqtuet and a trip ta Ni agara Falls. The
banquet was a magnificent affair. and wvas held in the Ilarry Webba
Co.'s building. Yonge and 'Melinda sireets. About î.o niembers and
guests sat down ta a <Vnner which was beautif ully served and in whiach
every dish wvas weli worth the serving. Chairman i3urroughes opened
the toast list and a couple of Itours were spent in speeches and sang.

DETERMIINATION 0F THE IIEATING POWER AND
STEAM-PRODUCINO VALUE 0F COALS FR011 A

PRELIMINARY EXAAMINATION.»

liV WILLIANI TIIO%18-,o. 5zaSTiUAI. WVEST.

rThe praîaciplc of ge:tiiiaîs the best returats and ntost ellictent
service slaould uinderlie our systein of purciiasîing our fuel, as of
anytaiag cisc. It is flot îny intentiona to discuss the mieras
or dezierits of aaiy îaartcular varicty of coal, but t,) try to estab-
lisi a aaatlaod wliareby tilt licating poawer, anad conseîîucntly, the
valuec of ail>- fuel, cati rcadily bc dcturiiaaaaicd, anad wlaeii the
kiîowlcdge of conaditionas undcr wviaicl comtbustion iiaîast cake
place are tisiderstood, wc shall, an soltic iaaeasure at lcast, Lac able
to îitelihgeîîtiv clilose bcttvcîa aniv aaaiabcr of sautiles anad
varictics of coals tchat ar. aîîost satitu our pu Uoc.Ladotil.t
cdiy tielt ost correct miatlaad oi det,.a iîiiiuiig the ztcttiztl liating
jbUwcer of aaîy substanace à:> b) tîte aid oi the caloriicier, bt
wiieaa wc conNider tlic higi cubt aaad dclitate maanipulationi ne-
quircd iaî ait instrumaenat oi titis kuid, %%: f. ind it as practacally de-
barred fronta use, cxcept. La> tilt <.ert chuie it lais laburatory.
Efforts have beeza maadc La> sii titlu cuaasîrîat a turiila
w-Itcncby tilt acttîal hecatiîag p)ower <af coals cuuld lac accuratcly
ascertaitncd by> compîiatîiona. Tlî;t 1aîîlîslttd b>- Dualong and<
idlsu 1a3 N.ltiulr, as îîcrltaîî. tilt l.st. Ih a-, Las-cd tapoal ait le-
mt-niany aaa:îlysas ol tîte cuai utader Ce\au iiati n ona anad ttc t4et
chat tilt laeatixag poutcrs of c.ails o! a lahe cunastuareiiaaaancd
conastant. The>- alsou ef:alisi thie iact tchat tilt iicatiaag îaoiver
ai faxed canhoat reinlaiis couatî, as does also clhat oi hydrogza
%viici iii co:atbiaaatioîa uitla tilt. saint: propurtionis uf U.> geîa andi
atitrogeni. Duliong acclîts as tîte lie.at-p)ruîltàciug lcinclnts. of
coal, carbon and hydrogcni, gi% iag cac a .1co.tant. caionafic vaîlue,
antt at the sainec tinte decnîîaincd chat tilt ox> gemi oi the coal
reiders ia:aavailiaag ior Ilaeatiiag 1atanlPuNt.s vint. cighatia of its ouil
%veiglit oi ilt liydru)gcta. andl una liN basîsý cunsa.rnct% the foi-
iowiîîg formtula

Q 14.544 C + 02. 1o (1il-O0.
w.iaicli for convcnience maight Lac writtcn:

Q = 14 534 C+6z,zoo H- 7 762.5 0
Whcre Q equals calanifac value of fuel.

z4.544 =constant hicating poter af carban
6--.aoo= . hydrogen

7.45 = ncutralizing paofoxygen
Mahier, at marc rccnt date, and aftcn a scries of icngthy

cxperintents, amcnded Dulvng's iutnula slîgltiy b3 icc£ljtsng
Bentlaict*s marc recelat dctcrmnal.tmia ui the lacatisag puner oî
carbon as 14.52 B.T.U., and using thac cmpirkcal constant, 5.400.
ail the samce time taking note of the <-«cci of nîtrogza as a%-cli
as titat of the oxygen. Ni.iiaL<r' forunnla tlien Iaec.itac

L) - 1.652 C + Gz. &oo H 53,400 (0 + N)
Wbene Q eqtaals calanafic value af coal,

t4.052 constant value of carbon
Gz. 8oo = .hydrogcn
5.jaa=- neutralizing cifect of axygen. lms hleat

formcd by formation of nitrie acid.
(N, 0. + 1 0) t

*Absiract ol a pape trad tclonc te Canadian EJeauicstl Association.
' N 0.+11,.2 Il N 0.. Ttaec.,oritc value or i a.naiîncacidequais as7-.g

IL T. U.

Balla ai tiiese formuatlas arc bas-cl îipoii %il cleiicîtary aamaly-
sis, %-hici is diflictult to aaaake. anad wtili give ait iîaacctirate rc-
sutîl, taîîless eoîadtcted La> a1 clicîaist. exîaerieiîed iii titis class
o! wark. Coiisequeiitl), wc must ook for a formuatla coaastructcd
oî lthe basis oi a prox:iinate aîîa>sis. Ait ceettry aitahysis
of coal is a deflîxitioa tised wiîen it is uîaderstood Iliat the wiaole
of tlae ements coiapasîing tue coal arc deteriaaiiaed antd separ-
ateiy eraîiaacrated. A proxiale analysis deterniîaiies tac moais-
itare, volatile combtustible itatter, fixed caraoia. aiid asît. The
volatile comabtustible ittay calasisi ai several eleieets, Latt is
clîiefly coinposed of carboti and Itydrogaa in caitbisiatiaîa as

iavdra- carboris." Thais carbaît is iiereaftcî- tistaliy referrcd to
as volatile carbaa, andt the c.triuaa rcîaaising in titi frct or
solid state is referredl to, as fixed cirbota. For txti it
coke frona gas works coîttailas fixcd carboat plus asia.

Ma. E. Goital publiicd iit Progressie Age. Jan. 15. 1897.
the iollowtaag formula

Q i4ûo7o 1- C +- A s. volatile ma.ter
when C. equals caiorific valise of coal

14670 = constant hcating power of fascd carbon.
* = 23400 w~hen volatile malter equals frnm 2 percent.

ta 15 per cent. of total combustible.
* = a Sooo when volatile mal ter eq unis fromn 15 per cen t.

t0 30 per cent of total combustible
*A 17100 wvhin volatile malter etuals froma 30 percent.

ta 35 per cent. of tatal combustible.
A= i6zoo when ..olatile matterequals froni 35 percent.

ta 4n' per cent of total combustible.

Tihis formuaala ltna> bac taikci as tîsetil for tue caloriaaetnic
v-aille frot a proxiaaîale aîal>-sis ali coals oi ait anthrtacite, sciit.
bittuntiious anad Litutiituîs nlattare, l>t slauld îot bac ttsed ait
cases wlate tilt volalilaj iatter cxcccds 35 pucr ccett. of total
comtbustible.

Up) to titis paoint 1 liasc de:tht eîatirelyv ss,îh the csîiîaaatioîî of
tîte actual caioriîaaetric vaîtte oi cuais. Tii ltowvcs ar, ducs nt
gis-c tas tue iîaiornîatton we reluairc as cllgitters. 1E-xlaeraeaacc
teaches us îi.at there as olten a %tide clitterence between the indus-
trial valute of bittîmiatous aîad anthracite coals, owtng alalar-
ettl ta tîte iaicreased Ipercceitage ui sulatale ia:a.ttcr iii Laîîîîaatîaa-
(lts saricties. A res ivc of iars c.iloriinetric tests shaos
the aîaîercstiîg fact chiat the total calurnietrie values of cotais
vary Latt litîle, anîd chiat a decrense oi fixed carboît docs nut
reduace thlcîaîiig power of tite cual ita propbortion t< tle iii-
Creaset Ot volatile comtbutiîble naaatcr. whilc oa thac otîter linîl
rtc.eatd tests prove chatî tîte istdtaslrial saltie uf coals decreases
al:aaost ini tite saiute: propoartiona chat volatile comtbutaimble tat-
ercases.

%Vc cati safel) take ai as an ealliadfact tit tiae liating
pou er of fi.\ed carbuat usil i nfaii t)iistaiit. The saint calic lac
s.aid of la>drugcn t tl absence ui cx)gczl an flac conibtiastable.
anti tlîc lacating valuae ui tlae lydrugcta ii the cuaaitîstilblc vei1
decrcasc it projajrtaoîa tt, the încrrascd jacrccntagc ai oxygen
%s<tîliî the cutilbntblç. Bsu.is )ui u attd 'Mlalr reçuglize
tItis fact, and caîtstruct iacir formuîtla accondingiy. The acitial
calarifie value ai coals dccrcases in neariy the samc proptortion
as tîte nctîtraliziîag cficct of thac oxygeta oaa te itydrageit iii-
crenses, anad tlaat lthe izadtstrial lacaiîag vaitte of flac coals tinier
tîte boilcr decreases as tlac piaipartion af volatil.: carboat an-
creases. W'eac titi- strongly cxcalplafacd iii aur daaly prac-
tice. It reiluires batt ordinary obsenvationa for us ta, rcadîly
sec chtat anthlracite coails pradtacc practically no sm<îkc, sertit-
bitunmnous co.uls %cri, latt-., Mville Latuaninoas, coals pnodîîcc
dense, Llack cliids of sntokc, varyang in dcrsaty anad vuluitte
accondaaag tu tlae tlttt anad cuiiusation ai te solatalt cuit-
blatstible Ilaatcr iaa otr futel.

lu lias Lacen m-id ftant ute andustrial vaitle of a Coli or steain-
înalzing piarposes% is practically faxed by tile percentaige ai ta.\ed
carboa ait tlac fial, but ttc c.t:ainot takc liais nactlaad ai dctcraaaaaa-
tian as a pcrinancaat basis for caîctalation svitiî any dcgrcc a.
acctaracy. It lias Lacen cstablislacd firly satisfactorily. lîawvcver.
tîtat volatile rnattcr of similar composition wviii give aif like
<îtantitcs ai ient. Thte adoption ai the principles tanilcrlystag
Goutal's formuala, nild mtîitiplying by thte average pcncent-age ai
cffacicitcy ai tlac varioas clascs of coals for industrial stcamn-
maaking pairpass as dctcranined by Sclttrcr-Kcstncr on Eura-

utean coals and Jolinstan on Amcrican cc.als, Icads crc ta lte
blic h aat a formuila constrîictcd as follaws ivili bc ai cspeci.il


