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fect command of the suhject to which lie has given so mucis
attention, went over many of the points of his invention. Tise
Conversaion i.nfnllranl as follows

1ýF10RTii-W erewere the experiments made
Mr. MlAiLLETT-A forty.horse steama houer, equipped witis

thse required appliances, has heen in operation for several
xanths in this city, and was snhjected to ail of the tests tisat
8'ienitifie and practised experts couid suggest. Tise results
demnOnstrated a fuel saving of over forty.five per cent.

l{El'ORTEiI.Can yon exliain te me isow you effect sucis a
savilng?

,Ir. MALLE'T-I miay, perhaps, be more concise by giving
YOn extracts from a paper which 1 am prepariug for tise Royal
1cadey of Sciences of Turin, in view of that body offering
12,000 lire for thse most important discovery made within tise

Past two years. Tise system whicit 1 termesi ",outri-tled com-
islItioni" is based on certain experiential, funidamental princi.
T'les whicis have as yet remainuod nndeveloped in practice.
Fuel loss arises, firat, frorn înperfect combustion evinced by
tise Production of carbonic oxide, often seen irning witis a
bIne flame on a coal fire snd on thse top of ciiiwys ; second
sy iseat lost in produciug chiminey draugist; tisird, by insuffi-
cleeit absorption of iseat in tise houler itseèlf.

EXI'I-AL'IENTIAI, IRINCI!'LES,

lýEPGREp,-Will yon mention tîsese principles
Mm.- MIAI,11TT-They may hc formnlatedt as follows
l<rst-Iiydro-carhon fuel tends to burn witis less carbonic

0 xide and amoke proportionately as its envîreiing atmosphere
dimlinisises in tension.
a eecnc-lydro-carbon fuel, tends to evolve carbonic oxide

a nd t5lso smoke if buned in a furnace until tise temperature of
tise fuel reaches a certain elevation.

2'ltird-The tension of tise fuel gases within a furnace is
"eyer leas tisan that prosluced by tise burning of tise fuel îtself
isY n latural dranghit, andi is tiever suficieutty iow, wtseu com-
1"Id with tise rate of combustion, to prevent tise origination
Of earbonie oxide or smoke.

FOurth- What was cousidered probable by iRankin, Peclet
aud others is demonstrated in controiled combustion-viz.,
tisat air for dilution in furnace combustion wonid he combus-
tion, reudered unecessary previded chimuney drauglit conid
be disPensed witis; and provided aiso tisat withont sucis
drangist a snpply of suficientiy heated air in divided currents
P-o1l Pentér thse combustion cham ber in regniabie quantities.

Fi1th..To maintain an atmosphere of tise desired tension
Witii a firebox an air exisasster must supplaut the chimney,
anld tise influx of air into tise ashisît muiist be throttled.

Sixth-Wisen corrbnstion is urged by a hlast fan causing tise
furnace air tension to be greater tisan normal barometric pres-
Sure botis physicai aud cisemical actions resuit, differ from

tose created by a draugist or flue fan incompatible witis perfect
combsustio
SeVeth._Hydrû.carbon fuel freshly cisargedi into a furnace
tea't flot be supplied with air to iniitiate its burning until tise
trnperature of tise fuel is suficiently elevated. Tise fuel must

begin te distil befoie it begîns to burn.
.Bgt-ocompel a rapid sud intimate mixtute of hsot air

wsltl' Combustible fuel gases geuerated witlsin a houler fire-box
iee gass must niot be allewed to ascend or envelop tise

0~lrutlafter they enter tise combustion chamber througs
Cannejls il, close proxiniity to those couducting fresisly iseated

air 5Into tise combustion chamber.
y 'lih....Tis ieat from, escaping furnace Rasae, after leaving

ateQa boiter is, more completely radiated for additionat
eatinlg sud boiling of water i f sncb gales be rendered atiser-

rrs1s hy being kept et their dew point.
enith -- It il possible in practice to superiseat ail tise feed

thte r equired by a steaml generator from tise waste iseat cf
Wite ecaPun1g gases to a temperature equal to tisat of tise water
ù~islu tise generator, and also to snpply a portion cf tise feed

Itise som fteam.
.2eventh-The potential power cf a steamn generator may

o5 5cesdt a greater limit tissu bittserto witisoutdii.
lflng tise economie resuit.

î iefi.T b umn fuel rapidty witisout creating a toc higis

ait te isur it rature, it sisould not be snpplied witis sufficient
cari..ui at once to carisonir acid ouly, but considerable
tis hnle Oxide sisould be prodnced te be afterward bumned in

lb ustion cisamber.
eR'E0nPoIE does diminished air tension tend to pre-

"' "t Baxok is

Mr. MALLETT-If we take a tallow candie thet burus with a
amoky fiame at sea level to a summit as high as Mount Blanc
we shall find that the candle flot only cesses to smoke before
tise summit is reached, but burns ai sucis an elevation with a
barely luminous fiame, resembling that of alcohol. Conversely
if an alcohol fiame is burned in compressed air it becomes very
luminous, and by furtiser compression of the air tise flame will
actually smoke. To burn fuel we know that it must mix with
air, and we know also tisat thse more rapidly we mix thse more
rapidly we burn smail particles. Now, air, when compressedi,
is approaching the solid form, and possesses iu a leas degree
that molecular mobility of more diluted air. It thus occurs
that such compressed air canuot enter and mix with flame and
oxidize the carbon quickly enougis to produce perfect combus-
tion. On a mountain top, however, thse lesa dense condition
of tise air permits so rapid an admixtuse with the candie
flame tisat the candie not only cesses to smoke, but does flot
even diffuse liglit.

CHIMNEY DRAUGET NOT NEEDED.

REPORTEB-HOW cau you dispense with a chimaney 1
Mr. MALLETT-AII exhaust fan replaces the cisimney and

produces draugist hy drawing tise gases of combustion from
the furnace iustead of forcing air into the asispit as is custom-
ary. 1 eau assiat my explanation by making you a sketch of
a boiler furnace as modified for co]ltrolled combustion. In fig.
1 yuu notice that tise furuace under thse boiler is divided into
tihe fire-box proper andi the combustion charuber by a division
or septum wall, which replaceg the ordinary bridge wall,
having openings, as shown, through which thse fiames sud
fuel gases enter tise combustion chamber. Thse air necessary
for the combustion of the fuel gases enters the combustion
chamber through the grate bars, wisich. are tubular, isaving one
end in communication witis thse external air sud thse other end
opening into the combuistion chamber juat below thse apertures
in the septum wall. To respond to the demands of principle
1, just cited, provision is made to throttle tise air tisat enters
thse asipit, and thus compel. the desired arnount to pasa
througs the isollow bars by the exhausting action of the fan.
As the fan constantly tends to void the fire-box of air. and as
the entrance of air fromn the ashpit can be restricted to any
degree, a curions pisenomenon results--viz., an air tension of
tise fire-box very much below that which could possible resuit
fromt chimdey draught and independent of the rate of com-.
b5ustion.

BEFPORTERt-Wisy could you not thrnttle the air tisat enters
thse asispit, if chimney drauglit instead of mechanical draught
was used?

Mr. MÂLLET r-lt M11st be obVious to vonI tiat when
draugist is created by tise burning of thse fuel itself, if we
attempt to diminisis tise amount of air entering the asispit the
draught will stop. In controlled combustion it il necessary
to prevent any air gaining access to the fuel fromn tise asispit
each time tise furnace is charged with bituminous coal or
wood, so tisat the fuel will rapidly distil before it begins to
buru.

1IEPORTER-HOW can yon possibly prevent fuel freshly
cisarged into a furnace from beginning, to burn until you want
it to?

Mr. MALLE VT-JnSt look st fig. 2, wvhicis shows a view of a
houler front. You see that the ashpit door lias a slicliug regis.
ter wlsich admits of any desired opening or eau be entirely
closed. You notice, alqo, tisat tise open ends of the- grate bars
corne througis tise houler front, and are also provided with a
sliding regi.qter. The lever handie actuates botis sets of air
registers. On charging fresh ceai into the furnace the lever
is caused to shut off ail air entering the asispit et the same
tinie that it increases the ares of tise openings of tise tuhular
bars. The iseat of tise furnace begins rapidly to raise tise tem.
perature of tise fresis fuel, and tise gases that at once begin te
distil from tise fuel are burned by tise air passing tisrough the tu.
buter bars. At tise proper time air is allowedýto enter tise ashpit
sud tisen tise fuel really begins to burn. Thesuappty of air,
however, is always reâtricted, so as to maintain a low tension
in tise fire-box.

WHY FUEL IS NOW WÂSTED.

RyPorTE-What do you mean, in principle 4, by air for
dilution ?

Mr. MALLETT-Fuei, when bnrning witis sueis excessive
velocity ini a furnace, requires more air to corne in contact
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