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ilium'll; Inn it will make thvsv notvs too long to go into the 
iliivstmn of tin- iliflforviH vonihlning power* of each hasv with 
silica, iiml wlivii each shovhl hv added or reduced on nccoimt 
of thv *|M‘vitiv gravity of thv proper slag to Im- niitilv for inattv 
settling purposes.

I'll» lirst hv.it rcquireil is for livatiiig tin air Mast up to thv 
tviii|*»nitiirv win n the oxygvn will coinhinv with vlthvr thv 
carbon of the i*okv or thv sulphur vontainvil in pyrites; then 
thv nvevsHiiry hvat for smelting ores ami tlnxw so that they 
will combine to form thv proper silivntvs for tliiiil and vlvan 
slag is produced by thv oxidizing of the fuel added to thv
charge by thv ......... xygvn contained in thv blast. If cold Want
is used, any free oxygvr going in with it is mptirvil to oxidize 
the extra fuel required to hvat thv blast, thus leaving none for 
thv sulphur. 11 more cold blast is used so as to get still more 
free oxygvn, it drives the hvat siill further away from thv 
tuyere openings into thv furnace and rvdnvcs thv smelting area 
of the furnace in that proportion, driving the heat higher up in 
the furnace, burning the fuel and smelting the ore so near the 
top of the furnace tltn* and metals volatilixvil have no chance 
to get caught. It keeps |tic fuel burning so high above the 
tuyeres that it lcav«** very little for the blast to encounter as 
it enters, unless a large quantity has been used.

W In-n the cold blast eiitcis the furnace from the tuyere op«*n- 
mgs, and encounters th • hot mat -rial without fuel mixed with 
it to generate the heat, a crusted furnace is soon the result, 
starting at the tuyere nozzle and reducing the capacity of the 
furnace until it closes it. This is the ri*stilt when ton much 
void blast is used, or too little fuel is used with the co!d blast. 
By the use ol tilt* hot blast tills trouble is greatly decreased, 
and tlie hotter thv blast is the liettvr it is. up to a point where 
al! tin» ivillaining heat necessary lor *iii>>!tiiig van be produced 
by tlie combination of the oxygen in the blast with easily oxi
dized elements in the ore, such as sulphur, annule, etc. When 
these elements are not in sullleii-ni quantity to produce an ox
idization thv balance of thv hea* with.nit making too high a cou- 
oentrution; that is, when there is not enough sulphur to make 
matte for the regular clean working of the furnace; then suffi- 
cicnt fuel should be used in order to save the necessary sul
phur for making a proper grade of matte. With a hut blast, 
a cool t« p. and careful feeding, a more uniform grade of matte 
is niade than it lias ever been possible to make by the use of 
tlie cold blast. At thv same time, there is less loss of pre
cious metals by volatilization.

The advantage* of a lmt blast over a cold blast are in the 
improved chemical conditions, economy of fuel, and the greater 
capacity of tlie furnace. When tlie Idast is heated withoiP 
any expens<\ every degree of heat so obtained is a saving of a 
percentage of coke needed for fuel in the working of the fur
nace. As a matter of fact, tlie saving goes beyond that point 
of conitnct in tlie furnace fiom each one of tuyeres, thus reduc
ing the activity of the coke furnished, and imposing an increas
ed demand on it.

This chilling action reduces the capacity of tlie furnace in 
pro|Hiition to the area occupied by the chilled portions, and 
near tin* nozzle of each tuyere will he found a large surface of 
the charge chilled below the fusing point iiy the action of the 
cold blast, which, witli lud Mast, would lie kept active. This 
portion cuts a material ligure, so that the use of the hot blast 
in that direction alone is a decided advantage. As a matter 
of fact, it lias been found in the practical working of furnaces 
on a large scale that it is advantageous to heat the Mast by 
separate ovens, where the expense for fuel in operating these 
ovens was more than double the saving of the fuel in tin» fur
nace charge. It was found that the increased capacity of the 
furnace, and the improved chemical conditions which resulted 
in bringing about a more thorough fusion of the ore, more 
than coni|iensntpd for the extra cast of the fuel to heat the air. 
This fact having been demonstrated on a large scale, one can 
sis* how much advantage it will be in the cost of operating any 
furnace if the air can be heated automatically without cost. 
Realizing the Held for improvement in this direction several In
ventions have been brought out t> accomplish that end. Most of 
those I have seen utilized the heat escaping from the fume* 
of the furnace by means of coils of pipe, at some distance

above the feed floor of the furnace. W livre a furnace is pro
perly fed ami properly operand so as to prevent volatilization 
of the precious metals, there should lie very little heat above 
the fet'd flisir, mi that to utilize the Invention it is necessary to 
keep a strong blast running through the entire charge of the 
furnace, igniting thv free atoms of sulphur and the coke on the 
top of the charge. This causes a heavy loss by volatilization* 
where the ore contains tolliirides, lead, or other volatile sub
stances, mid destroys a great portion of the fuel heat, before 
the charge reaches the oxidizing portion of the furnace. In 
other eases, attempts have been made t-i use the was e heat 
«•scaping from tin* slag, lmt this has been taken in such a way 
that tin fumes from the slag were driven bai'k into the fur
nace again, furnishing an impure Mast with a great portion of 
the free oxygen already removed.

'Hie object of m.v researches has been to secure a hot Idas? 
which would furnish tiic air heap'd to a sutlivient degree of 
heat to prevent «•hilling, at tlie same time increasing tin* enpa- 
city of the furnace and inininiiziiig the use of fuel; and to ae 
eomplish this without any additional <*ost for operation. This 
l have liven aide to do by what \< known as the Bretherton 
hot-blast apparatus. In constructing this apparatus I have 
k«‘pt in mind the prim-ipul f«*ntiir«*s required for its successful 
operation, doing a.vay witli tlie hack pressure on the blower so 
that the volume of air would not be minimized; taking tlie limit 
of the hot slag by building an oven around the forehearth, the 
oven having flues passing through it for the «‘sniping fumes of 
the hot slag; and augmenting the heat acquired in that man
ner somewhat Iiy using a set of air jackets around the furnace, 
tlie air having » continuous passage from tin- Mower to the tu- 
yervs. In this way I have M'en aide to kv«*p the top of the 
furnace cool, so as to prevent volatilization.

Tin* first and most important it«-m to consider when Malting 
the air ldast is to see that it in no way interferes with the regu
lar working of the blower, ns the blast passes through the blow
er cold. All calculations as to the amount of blast required and 
can Im* based on the regular volume hnndl'-d by the blower, 
the same as when using cold blast. It is «Mistomary to calculate 
tin* amoiiiP of blast furnished by th * tnMes sent out Iiy tin* 
manu fact tirer* of the different Mmvcis. In this way. the 
amount of free oxygen sent Into the ldast furnace, whether 
hente«l or «‘old, can lie calculated, provided there is no obstruc
tion to the free passage of the air through the heating appa
ratus. It is th«*n»fore. necessary that the area of tin* heating 
box shall lie larger than the inh-t where the cold ldast «'titers, 
so that no hack pressure is created. Hie outlet of this heating 
box should li«‘ made with manly double the capacity «if thv 
Inlet.

By our latest arraiigenviit at Silvertoii. Colorado, we not 
only utilize what little heat there is to be saved practically 
above the feed fl mr, but utilize the beat which would other
wise go to waste through a much iicmlcd. large enclosed mutte- 
settling arrangement, excepting that all the h«*at in that ease 
was obtained Iron* the slag and the woo«1 burned on thv set
tler’s surface, as in the one we fimt started with. With that 
we reduced our fuel to one third, and dispensed with nil pre
liminary roasting, where we had been roasting two-thirds of 
the ore imd concentrates Mnelt«»d.

The matter of the transmission of power from Niagara Falls 
to Toronto, (hit., has been taken up by two local corporations, 
the Toronto Stmd Railway and the Toronto Electric Light 
Company. Although no decisive action has yet Imnmi taken by 
either of the companies, at least one of the concerns engaged 
in the development of power at the Falls is confident of selling 
n large quantity in Toronto. While three power companies in- 
ti'iid to operate at the Falls, the Ontario Power Company has 
Men tin- most active in endeavouring t«> find its market away 
from that district. This company is utilizing the natural ad- 
va lit ages offered it, by which it secures its water power from 
the Welland river, the water being carried over the cliff into 
Queen Victoria Park, will it is estimated, be able to produce 
as iimrh power with an expenditure of $0,000,000 as tlie Ameri
can company has secured at on expenditure of $15,000,000.


