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with copper, iron and zinc, as a conimon nietai, and
silice the discovery o! the fused bath process, no pro.
gress lias been made, althoughi a great many muen have
struggled with the problein.

Clay is popularly supposed to, be the great source
of supply for mailing the inetal chcaply, but its unde-
sirable qualifies cause it to be kept in the back<ground,
wvhile cryolite (AI., Na8 F,,> frout Iceland and bauxite
(AI, 03, 1-12) from France, Ireland and the gotithern
States, can be obtained so cheapiy. Clay is liard to
treat to remnove the silica, lime, and especiaily iron, and
as the fattest clays (kaolin) contain no more than 20

per cent. o! met, as conîpared %vitli bauxite at 5o per
cent., no comparison as to cheapness exists.

To Chas. M. Hall, inventor of the fused bath pro-
cess, nowv vice-presudent of the Pittsbuirg Reduction Co.,
ivhich operates his process at Niagara, is due the honor
o! being the one tvho, at lcast in Amierica, bias broighit
the price down and quality up, so as to render it coni-
mnercially useful. M. Herouit, of France, invented the
saine process at the same time, and developed it at Men-
hausen, Switzerland, whiere severai thousand horse-
power is in operation. The British Aiuminum Co. is
iising the saine process at the faits of the Foyer in
Scfnland. It lias been in operation but twvo monthls, but
even noîv is miaking mouey. J. B.

5MOKE PREVENTION PROM A MECIIANICAL
.5TAN DPOIN T.*

BV PROF. C. Il. BtENJAMIN.

Quite a uiumber of cxpernieuîs ivere made several
years ago on very black, dense smnoke. .It tvas aIl col-
lected, and the amount of solid niatter wvas determnined
by weighit. Lt wvas found to be lu aIl one-third of one
per ce.t , Or 1-300 Of the weiglit of coal burned at that
uie. Probably one-half of this solid matter wvas car-
bon, showiug that the amlount of coal wvhicli is actually
tvasted in soot is x-6oo part o! the coal. This showvs
that there is no economy lu burning sinoke, as far as the
manufacturer is concerned. It is bis neighbor that
îvould profit by the change.

Iu preventing sînoke the principal requiremeuts
seeni to be--

i. That the coal shall be evenly heated.
2. That there shall be a free supply of hot air

raised to the temuperature o! combustion.
3. That the volatile inatters distilled from the coal

shall pass through gases of such temperature that they
shaîl be burned, so it shall be impossible for these gases
which distill fromn the coal to*escape by the chimney,
or to become cooled after once having been iguited.

The great mistake that many manufacturers have
made in trying to invent a smoke-preventing device by
the introduction of air about the fuel or at the bridge
tvall, is that they have flot made their air bot enough.
The introduction of cold air is a disadvantage rather
than au advantage, as far as preventing smoke is cou-
cerned. It ivili produce smoke wvhere none existed be-
fore. There are a number of stokers on the nmarket
which, under ordinary conditions, with uniform firing
by a careful fireutan, %vill operate to prevent smoke suc-
cessfully and with good economny. These differeut
types o! stokers ail have a comnion principle, that o!
maintaiuing the tbickness of the fire uniform, and of!sup-
plying the air either by means o! steam jets or otheruvise
at a high temperature above the coal, and insuring that
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ail the volatile uiatter should pass througli a hot place
on the way to thc chimney.

One of the more common forms of stokcrs consists
of the inclined grates, ail the gases being obliged to pass
ovcr the incandescent coal before escaping into the
chiminey, and the clinkers being deposited on the bottom.

Anothcr type lias a cooking plate at the upper.end,
and one inclined grate ruinning lengthwise of the boiler.
Both have shaking grates.

Stili another device consists of a traveling grate
îvith an endless chain over two puillys and a coking
course at the front end, the gas passing over the incan-
descent coal on the way to the boiter.

There is an underfed stoker, wvhere thc coal is placed
in the ashi pit and forced up through the grate, this
being the saine as our ordinary baseburner, only the
other side Up.

One other type is the so-called down draft fürnace,
wvhich is flot a inechanical stoker, in one sense of the
word, but consists of a wvater grate connected to the
botton of the boiter by risers, at the rear usually having
a drumn at the connecting point and a supplementary
grate tinderneath on which the half-burnt coal is drop.
ped and the combustion completed. Most of the air is
obliged to pass over the grate doîvu through the fuel, a
sinall amouint of air being adnîitted underneath. 'l'le
principle of ail tiiese is the saine, that of supplying air
at a high teînperature aind forcing the volatile matter to
pass over incandescent fuel.

I presumne there are other varieties that %vilI wvork
under ordinary circumstances, %vith good resuits, and
give good economy. Tlîe steam jet is applicable to ail
these, and is used in many of them as a means of in-
troducing air at a high pressure.

The great dificulty with ail mechanical stokers is
the fact that in nîany establishments there are inany
sudden derqands for steamn pressure, and there is a possi-
billity of ils being necessary to double the amount of
steamn used inside of fifteen minutes or haîf an hour.
Many stokers are not adapted to that kind of treat-
ment. This is one reason îvhy they have failed of
adoption. A stoker caunot respond so readily to a sud-
den demand for more steam. 1 %will say, wvithout preju.
dicing any of the other stokers, that the down-draft
furnace is the most successful stoker for ail sucli emer-
gencies. It involves the use of band firirig, the coal
being fed to the grate the same as to auy grate. It
allows the saine treatnîent as the ordinary open grate,
and the fireman has the sanie liberty that lie îvould
have on any grate. Iu a paper read by twvo experts, of
St. Louis, last year, it wvas stated thar in theix- opinion
this form of grate wvas best adapted to cases wvhere there
ivere sudden deinands for large amounts of steam, and
graeat fluctuation of the pressure and consumption of
steani. They said that this fotrm of grate had done a great
deal to diminish the amnount of smoke made in St;* Louis,
where they are more uufavorably situated than we be.
cause they do not get as good coal.

I wil mention ivhat seemns to me to be the require.
ments of a good smoke preventing device:

Iu the first place, variable feed. -It is uecessary
that it should be possible to vary the feed of the stoker
quickly and conveniently. Iii -the second place. it is
necessary that the spacing of the grate bars should 'be
variable; that the air spaces betwecn the bars ruay
be varied, and the coarseness and fineuess o! the grate
nîay be quickly adapted to the particular.kind of coal
used. Third, it is nécessary that the grate bars should


