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being broken should always be very carefully made and positive proof
sent in to the National office. 1t alone has a right to deal with trade
relations which have been decided by the convention,

The new officers elected are :—President, Joseph \Wright, Toronto:
vice-president, W. Smuth, London ; vice-president for Ontario, John
McKinley, Ottawa ; vice-president for Quebec, . J. Carroll, Montreal ;
vice president for New Brunswick, J. . Doody. vice-president fer
Nova Scotia, John Borton, Halfax ; vice-president for Mamutoba, —.
lewin, Winmpeg ; secretary, —. Mansell ; treasurer, W. Bniggs, Mon.
treal ; executive committee, one from each Province - Ontaro, ]. B.
Fitzsimons, Toronto; (luebec, Arch. Picard, Quebec: New DBruns.
wick, Thomas Campbell, St. John; Nova Scotia, Geo. A. Perner;
Manitoba, —. Stevenson, \Vinnipeg.

‘The social features of the convention included a drive given the
members by the city, a banquet and a trip to Nisgara Falls. The
banquet was a magnificent affur, and was held in the Harry Webb
Co.'s building, Yonge and Meclinda streets. About 140 members and
guests sat down to a dinner which was beautifully served and in which
every dish was well worth the serving. Chairman Burroughes opened
the toast list and a couple of hours were spent in speeches and song.

DETERMINATION OF THE HEATING POWER AND
STEAM-PRODUCING VALUE OF COALS FROIM A
PRELIMINARY EXAMINATION.*

BY WILLIAM THOMPSON, MONTREAL WEST.

The principle of getting thie best returns and most cthcient
service should underlie our system of purchasing our fuel, as of
anything else. It is not my intention to discuss the ments
or demerits of any particular variety of coal, but t» try to estab-
lish a method whereby the heating power, and conscquently, the
value of any fuel, can readily be deternuned, and when the
knowledge of condittans under which combustton must take
place are understood, we shall, 1in some nieasure at least, be able
to intelligently choose between any number of samples and
varicties of coals that arc most stted o our purpose.  Undoubt-
cdly the most correct method of detcnmmmng the actual heating
power of any substance 15 by the awd of the caloruneter, but
when we consider the high cost and delicate mampulation re-
quired in an instrument oi this kind, wz find 1t s pracuically de-
barred from use, except by the eapert chennst in his laboratory.
Efforts have been made by scientists to construct a formula
whereby the actual heaung power oi coals could be accurately
ascertained by computatton.  That published by Dulong and
tlso by Mahler, 1s perhaps the Leste Itas based upon an dle-
memary analysis of the coal under eaamunation, and the tuct
that the heating powers of coals of &t lthe composition rematned
constant.  They also cestablish the fact that the heating power
of fixed carbon remains constant, as docs also that of hydrogen
when in combination with the same propurtions of vaygen and
nitrogen.  Dulong accepts as the heat-producing clements of
coal, carbon and hydrogen, giving cach a coastant calorific value,
and at the same time determined that the oaygen oi the cval
renders unavailing for heating purpuses unc -cighth of its own
weight of the hydrogen. and on thiy basis constructs the fol-
lowing formula :

Q2= 14.544 C +62,100 (HH -0))
which for convenicnce might be written :
Q = 13 543 C 4+ 62,100 H—7.762.50
Where () equals calorific value of fuel,
14.344 = constant heating power of carbon
6z,100= ** . . hydrogen
7oh25= ° neutralizing power of uxygen

Mabhler, at morc recent date, and after a series of lengthy
experiments, amended Duleng’s furmula shightiy by accepting
Berthelet's more recent determination of the heating power ot
carbon as 14.52 B.T.U,, and using tlic empirical constant, 5.400,
at the same time taking note of the cffect of nitrogen as well
as that of the oxygen.  Mahlur'< formula then became .

Q- 140652C 406200 H 540 (04N,
Where Q equals calonfic value of coal,
14.652 = constant value of carbon
62,100=  ** ** hydrogen
§q00==  *  neutralizing cffect of oxygen, less heat
formed by formation of nitric acid.
(N,O0,+H,0) ¢

*Abstract of a paper read before the C—anadian Elcctrical Association.
N, 0,+H "0-2H N O, Thecaloritic value of 1 ob. nitnicacid equals 157 7y
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Both of these formulas are based upon an clementary analy-
sis, which is diflicult to make, and will give an inaccurate re-
sult, unless conducted by a chemist, experienced in this class
of work. Consequently we muct jook for a formula constructed
on the basis of a proximate analysis.  An clementary analysis
of coal 1s a definition used when it is understood that the whole
of the elements composing the coal are determined and separ-
ately enumerated. A proximate analysis determines the mols-
ture, volatile combustible matter, fixed carbon, and ash.  ‘U'he
volatile combustible may consist of several elements, but 1s
chiefly composed of carbon and hydrogen in combination as
“hydro-earbons.”  This carbon is herealter usually referred to
as volatile carbon, and the carbon remaining in the free or
solid state is referred to as fixed carbon.  For example, the
coke from gas works contains fixed carbon plus ash,

M. E. Goutal published in Progressive Age, Jan, 13, 1897,
the following formula:

Q= 14070 I¥ C + A x volatile m .tter
when ) equals calorific value of coal
14670 = constant heating power of fixed carbon,

A == 23400 when volatile matter equals from 2 per cent,
to 15 per cent. of total combustibie.

A = 15000 when volatile matter equals from 15 per cent.
to 30 per cent of total combustible

A = 17100 when volatile matter equals from 30 per cent.
10 35 per cent. of 101al combustible.

A = 16200 when volatile matter equals from 35 per cent.
to 40 per cent of total combustible.

‘This formula may be taken as useciul for the calorimetric
value from a proximate analysis oi coals of an anthracite, senn-
bituminous and bituminous nature, but should not be used m
cases where the volatily matter exceeds 35 per cent. of total
combustible.

Up to this point I have dealt entirely with the estimation of
the actual calorimetric value of coals.  Thig, however, does not
give us the information we require as engineers.  lExpenence
teaches us tlat there is often a wide aditterence between the indus-
trial valuc of bituminous and anthracite coals, owing appar-
ently to the increased percentage of volatile matter in bitunun-
ous varieties. .\ review of Mahler's calornuetric tests shows
the mteresting fact that the total calorimetric values of coals
vary but little, and that a decrease of fixed carbon does not
reduce the heating power of the coal in proportion to the -
crease of volatile combustible matter, while on the other hand
repeated tests prove that the industrial value of coals decreases
almost in the sane proportion that volatile combustible -
creascs.

We can safcly take it as an established fact that the beating
power of fiaed carbon will remam constant.  The same can be
said of hydrogen i the absence oi exygen in the combustible,
and the heating value of the hydrogen in the combustibic wall
decrcase in propurtiun to the mncreased percemtage of oxygen
within the combustible.  Bath Dutoag and Maller recogmize
this fact, and construct their formula accordingly.  The actual
calorific value of coals decreases in nearly the same proportion
as the ncutralizing cficct of the oxygen on the hydrogen in-
creases, and that the industrial heating value of the coals under
the boiler decreases as the proportion of volatile carbon n-
creases. We have this strongly exemplified in our daly prac-
tice. It requires but ordinary obscrvation for us to rcadily
sce that anthracite coals produce practically no smoke, senn-
bLituminous coals very hittls, winle bituminous coals producce
dense, black clouds of smoke, varying in density and volume
accurding to the quantity and cumposiion oi the volatile com.
bustible matter in our fucl.

1t has been said that the industrial valuc of a coal for stcam-
making purposcs 1s practically fixed by the percentage ot fixed
carbon in the fucl, but we cannot take this method of detcrmmna-
tion as a permancnt basis for calculation with any degree o
accuracy. It has been established fairly satisfactorily, however,
that volatilc matter of similar composition will give off like
quantitics of heat.  The adoption of the principles underlying
Goutal's formula, and multiplying by the average percentage of
cfficiency of the various classes of coals for industrial steam-
making purposcs, as dctermined by Schurcr-Kestner on Euro-
pean coals and Johnston on Amcrican ccals, leads me to the
belief that a formula constructed as follows will be of especial




