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POSSIBLE ECONOMIKS IN PRODUCTION OF MINERALS
OF CANADA

There ia this difference f^tween mineral resources and other naturaJ

So.?t oni; 1 .

" "'" °' '"'^'^ '^"P'«*«' "^ ^'"f'- 'Stocked, an on,deposit once worked out ran never h-j recovered

this or'th7r"^l'''^ f^"*
'"'''"''" °^ '""8"»«« «'hon we npeak ofthis or that deposit as being inexhaustible. The economic mineral

Irl etplof^""'"°"
"'''*"'^ '"'^'^ "'"" *•'« '"P'd'ty -ith which th^y

The immense pressure exerted by the acquired needs of moderncm ization reinforced by the commercial spiri? of the ^e. w 11 r^nSer
futile any effort that might be made t'o curtail the exploTtation of tl"mmeral resources of the world. We can pass no laws for aTse ^aaon

' ftThinH p T '""'\^' *°'''^ °"*= °°tWng valuable must

invent? tfenir^' '"'?°^' '*'^"'"' ^'^ ^'« P^^^'^t*^' <"• "«- ont
rJ2» '* , \ ^ "' ^ '^'*^°^" "«^ -"ineral deposits at oresentbuned out of sight. The problem of successfully substituting foTTertarn vanishing resources others which are still abundant and .",abTe

look arl^i!!'" ^'"v T *""^™'"'«" °» this continent would hardlylook at an iron ore if ,t contained less than 62% of metallic Jn^Tni.now an ore 50% is gladly accepted.
^"*'

port^TeTLMr?"'::™j'^ Tr''^,
"?P'^ "^ '""'

'« °^ -^^^ «-ve im-

estimates of their respective iron ore resou^l;
*^''* °""'^^'-to prepare

meeting at StockholrHext ZJeT Tws a tin 7^??" '* *''"

G.l^,.l^Congr^ is an indication ofl^^Z:L^^:^
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ncM fronted by tin- i'n..riii<.u.s .lon.an.l ..(.<>ii this rrHoiiirp. fur wWu-U

them \n no ftnlistH.-ti'. aii'l without whi.h iiKHlftii civii'iation rtitiiiot

continue.

Hut.whatovi rthc fears rcKanliii« the worl.ln future buiii.Iv of iron

ore, this pessirnixtic outlook <loc» not apply to < anada, for at the pti'fOiit

time, we are dopeti.ieut upon othc countriM to KUppleinent our own

product by Importini? of their iron in the crude and niannfuctured

state to the value (.f ai.out 8«)2.()(K»,(KK) annually. In I'.Mis it wa>.

161,819,698. We thusi see that ronwrvation of CanadaH own iron ore

rerources has, unfortunately, I'c. •, pia. u.^ed »u\\ Um Hti(<'e,'<sfully. We

are. and will continue to I*, in ustrially handicupiMMl until our iron

industry is developed suflicientiv to meet the .lemands of our own

country and render us independent of outside souires fni this ail-im-

portn' ' metal.

\ t we neeil is not conservation of our in.u ore resourees. hut

vigorous development of our iron industry. The very fact that the

Government has been, and is, giving a bontis on piit iron .aid steel

produced in this country shows how great is the need for such an

industry. . .

By the methods hitherto employed in the production of pig iron

and steel, cheap metallurgical fuel was a necessity; hence blast furnaces

could only lie ereci:e<l and do a successful business where iron ore. coal

und flux could l)e cheaply assembled. This is possible, however, only

in the extreme east and west of the Dominion.

The middle provinces, though possessing iron ore deposit- and

fluxes, lack the needed metallurgical fuel. The development of a viu-

orous'iron industry, with coke at $5.00 to »6.00 per ton, could not be

looked for in these provinces, if it was necessary to depend on l^last

furnace methods.

The comparatively recent investigations of the electro-thermic

process for the smelting of iron ores have demonstrated that only

one-third of the carbon ne^-essury in the blast furnace is needed in elec-

tric furnaces. This brinr -s cost of the metallurgical fuel required

for smelting down to a reasonable figure. The adoption, therefore, of

this process would lead, not alone to the utilization of our domestic

iron ores in the provinces of Ontario and Quebec, but would greatly

conserve our fuel supply by substituting hydro-electric energy for the

heat energy of two-thirds of the cari)on required in the blast furnace.

It may be interesting to state briefly what has been accomplii hed

up to the p'resent time in the development of electric smelting proceises.

It is only five vears since the Commission appointed by the Domnion

Government to investigate the different electro-thermic processes for
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the sineltiriK of irf>n ..ms iiml tl..' making „< st.fl. wl.i.-h w.,,. ,„ „pera.
tion in i;ur()|«., prrM-i.t.-i its report. Tl.-ie u.r.. fh^n ..tilv livi. ;,miill
elp-tric MiiH.| fu.n.i.-oj in oxistotiPf.. an.j only two of itu;>«j were net-n in
a.tuai operation. To-.jay s..ventv-«5vcn ar.. - o,K.rati..n in Kurorns
an.l a nunil-.-r have recently I.eeii ereite.l in the Tnite.l States, some
of whieh are of liffeen tons .apa.ify In.h.vl. el..,tnr ste«-l is ini)i(llv
puMhinK .TiiriMe -twl out of the market. Italv and France have the
I' Mour oi having l,een fir.-t in the fiel.j to aj.plv ..|e.-trieitv to the com-
•I'-rnal pro.hirtion of .steel. (Irrnianv. wlii.-h h.ni no [nrt in th
"MKiriai invention of the eh-tiic steel furnace, has recently l,e«
espcciallv energetic in the a.h.f.tion of tie elcctro-tlienmc process fo.
the pro-luction of Htcel an.l in the mo.lihcation an.l i.np.ovement of
e.xistiii}; p.atent"

While en-a^.'u in superintcn.liii« the electric .st.c.lti,,;; experimentH
;it .saull >t. ,\|.„ie in l!)(hi, I notice,! that the vanl a,|j.,cent to the
rc ,ini? null u;,.> coveivJ nith many tori-; of the w .ste en.l.s of the Me.s-
semer ste.-l ,n«ots used ,„ the manufacture of rails. No „..« wa^ made
of them at the tune, and ihey were alluw..d to accumulate and eat up
interest. An elecfri.' steel furnace si-t up in the work, of the Lake
>uper..,r Corporati .n-for which every facility existci -couhl prof.t-
aMy have converted this waste into hi«h pri. e.l tool steel. I understand
thai these waste ends are at present l.ein^ i.ulized in the open hearth
lurnaces lately erected.

A proce.ss that removes from sieel, m.ue r-erf v than anv other
tho.e .leletenous i„;.re.lients which n-ndi-r ;f fr.«. under shuck amidopnve It of ,ts la..tin« .jualitic, i.s man7c ;;u -lie more econou.ic pro-
cess. Ihis puriheationis more efTe.-tixely

. eompli.shed l.v the electric
stee furnace than hy any nthe- metallur, .n orocess; its introduction
in .-teel plants ,s, therefore, ii. i h, intere.-^ts , economv

It h.is, within recent vear... ,,.en .lem,m.>t rated that, in .tcei manu-
nu•tu^^carHml.snut the only sui-stance which iiuparts valuable prop-
ertie.. o the iron; l,ut th,.t tun,..ten, chromium, vanadium, nickelmo.v .denum and manRane.se add special econ.unic qualities ,o iion^and for .some purjmses, either .sepaiatelv or u, co-ihinattou .are .,r
superior to carlion alone.

A tool made from these alloy steels, which will hold its ed^e lon-^erunder .severe stress and do a j;reater amount of work than another"is
the more economical tool. .\ rail which can staml u,. longer under
severe shock a.M resist better than another the constant wear and teirof heavy trafhc IS undoubtedly the more, onomical rail. It is mani-
estly m the intei-est.s of economy. n.)t alone t.) emplov the^e allov ^tMslor the purposes for which they are best fitte.l, but to ma,iufa..ture
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them in furnaces best adapted for their production, namely, the elec-

tric steel furnace.

The progress made in the application of electricity to the produc-

tion of pig iron has been muck slower than in the manufacture of steel,

since it was feasible only in countries possessing water-powers which

could be developed at a reasonable figure. The central provinces of

Canada are in this position because they possess the ore, the fluxes and

the needed water-powers.

With a view of testing the feasibility of introducing the electric

smelting of iron ores into these Provinces, the Dominion Government

authorized the making of experiments with Canadian ores. It was

not alone proven by these experiments that excellent pig iron could be

produced in the electric furnace, but the remarkable discovery was

made that, from a refractory ore high in sulphur, a pig iron containing

only 005 % of sulphur could be produced. This is an exceedingly

important result, since, by this new process, the large number of sul-

phurous magnetite deposits which abound in Canada, and which have

hitherto been useless, are now rendered available for the production

of high grade pig iron and steel. The world's supply of useful iron ores

will thus be greatly increased by this electro-thermic process of smelting.

The experimentw made under the auspices of the Dominion Government

at Sault Ste. Marie have been productive of another important result.

Roasted nickeliferous pyrrhotite, carrying 2% of sulphur, has been

smelted in the electric furnace into a pig iron virtually free from sul-

phur and containing from 3 to 4% of nickel. About 165 tons of this

nickel iron were produced. This is the first instance in the history of

metallurgy where the iron content of the pyrrhotite has been saved.

Iron pyrites cinders—the sulphurous iron residue of the roasting of

iron pyrites in the manufacture of sulphuric acid—which so far have

been useless, may now be smelted by the electric process into excellent

pig iron. These two instances are brilliant illustrations of the conser-

vation of our iron ore resources.

Immediately after the publication of the results of our experiments

at Sault Ste. Marie, Sweden—which has abundance of excellent iron

ore and numerous water-powers, but, Uke Ontario and Quebec, lacks

metallurgical fuel—was not slow to perceive ihe advantage which the

introduction of electric smelting would prove in the development of

its iron industry. Hence, without hesitation, it proceeded to take an active

part in perfecting this method by the invention of a commercial furnace.

In the report on the experiments at Sault Ste. Marie, definite suggestions

were made as to the lines upon which a commercial furnace should be

constructed; and these ideas were incorporated in a furnace designed
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by three young engineers of the Aktiebolaget Elektrometall of Ludvika,
Sweden, who succeeded, after repeated trial constructions and an
expenditure of $102,000 in building a furnace which has proved
satisfactory. To anyone who has seen a blast furnace, the construction
of this furnace will easily be comprehended. The general design is
similar to that of a blast furnace, with the tuyeres replaced by electrodes.

The fact that the output per electric horse-power year with the
Swedish furnace did not reach our l)est results at Sault Ste. Marie is
not due to faulty construction, but to want of the proper amount of
energy. The capacity of the furnace was at least 1,200 H.P., whereas
only about half that amount was available.

Several very important facts have been demonstrated during the
summer run with this Swedish furnace. It has been found that it
was possible to make an iron containing only 2% of carbon. The es-
sential difference between pig iron and steel is that the former contains
up to 4Vo of carbou, while any iron classed as steel contains from 0-6%
to 2-3% of carbon. It will be seen, therefore, that the Swedes have
succeeded m producing in the Domnarfvet furnace a high carbon steel
direct from iron ore. It has, moreover, been demonstrated that, in the
electric furnace, the process for producing iron of different compositions
is under more exact control than in other processes. Mr. Yngstrom
Vice-President of the Copparbergs Aktiebolag of Falun, and a distin-
guished ironmaster, in his report on the performance of the Swedish
furnace after a three month's run, declaresthat, judging from the tests
made at Domnarfvet, the production of iron from iron ore in electric
furnaces is successfully accomplished, both technicallv and econom-
ically.

Shortly after the publication of my report on the investigation of
an electnc shaft furnace at Domnarfvet, Sweden, in December 1908
I was informed that, at Tysse, Norway, a contract was let for the es-
tablishment, on a commercial scale, of an electric smelting plant consist-
ing of two electric shaft furna.es of 2,500 H.P. capacity each, two steel
furnaces of 600 H.P. capacity, and a rolling mill. This plant is to be
increased by two additional shaft furnaces and two steel furnaces

Some two months ago the Jemkontorets, an association of the
ironmasters of Sweden, acquired the patents for the electric shaft
furnace of the Domnarfvet type, and are erecting a 2.500 H.P. furnace
of similar design, with a probable output of 7,500 tons annuallv, at
Trollhatten, Sweden, for the purpose of demonstrating to the iron ore
ownere and ironmasters the class of iron which can be produced from
the difterent Swedish ores, and at what cost.
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Mr. Boholm, of Trondhjem, Norway, writes me that he is desirous

of erecting iron and steel works in Norway, and asks my Department
to furnish him with an electro-metallurgist to take charge of the plant.

Canada has done all the pioneer work in connection with the pro-

cess of electric smelting of iron ores, only, however, to benefit other

countries, who have not been slow to perceive the advantages of this

process. Italy, Hungary, Russia, Brazil, India, South Africa, Mexico
and California—conditioned similarly to Ontario and Quebec as regards

the iron industry—are becoming increasingly interested in the subject

of electric smelting, judging from the persistent applications made to

my Branch for reports and information.

Before leaving this subject, I would like to call your attention to

a special method capable of wide application in the delimitation of

magnetic ore bodies, which constitute our most abundant iron ore de-

posits. This method is described and explained in my report upon
the location and examination of magnetic ore bodies by magneto-
metric measurements, published in 1904. By means of this system
we are enabled to locate magnetic ore bodies buried out of sight by
soil and to determine their general extent and inclination to the horizon.

This latter information is especially valuable, since it enables the mining
engineers to locate accurately their bore holes for the purpose of prov-
ing the deposit. Under favorable circumstances, if the ore body
consists of compact magnetite and the surface is fairly level, it is also

possible by this method to determine the extent of the ore body beneath
the surface and the depth to which it descends into the earth.

This method has been applied by members of my staff for the past
seven years, and has been of great service in determining the extent
and probable value of the magnetite deposits examined. In one in-

stance a deposit which had lieen condemned as of no value, proved, on
examination by the magnetometric method, to be lonsiderable ex-

tent. Bore holes were located by our engineer, and t was found that
the deposits, on the most conservative estimate, contained some eight

million tons of ore.

The publication of our magnetometric survey maps has attracted

the attention of iron ore experts in other countries, notably Dr. Leith,

of the United States Geological Survey, and Dr. Phillips, of the Bureau
of Mines of the University of Texas. Both these gentlemen have made
application to the Department for the services of one of our experts

to instruct members of their staff in the application of the magneto-
metric method. As this system becomes more generally known and
practised, valuable magnetite deposits, which now lie hidden beneath

iii_
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the 80U and forests, will be added to those already known, and will
thus tangibly increase the general stock of this all-important metallic
mineral.

When in the vicinity of magnetic ore deposits, the magnetic needle
of surveyors' compasses is always disturbed, and its action becomes
erratic. Such occurrences, whenever met with by the surveying staffs
of the Government, should be reported to the Department of Mines,
for there magnetometric surveys might be advantageously made.

Zinc—For some years the zinc ores mined in British Columbia found
a ready market in the United States. The recently erected tariff of the
United States has, however, virtually closed this market. If the ore
mmetl is not to lie profitless on the dump, some method requires to be
devised which will successfully treat these ores and enable the mine
owners to export the output of their mines as a finished product either
as siJelter or zinc oxide. In the hope of accomplishing this much desired
result, a zinc smeltery was erected in Alberta, but proved unsuccessful
This failure was not altogether due to the character of the ores treated
but was due to inherent defects in the plant, introduced by the designerm an endeavour to improve upon the Belgian model. Prior to the
erection of this plant, Mr. F. T. Snyder obtained a patent for an elec-
tric process and a furnace designed to treat these zinc ores. The first
electric furnace was erected in Vancouver, but proved unsuccessful
The matter was not allowed to drop, however, for with commendable
pertinacity a furnace of new design was erected in Nelson, B C and
the experiments recommencefl, but, up to the present time, they'have
been without success. While the partie.. -.terested in these experiments
deserve much praise for their perseverance in trj-ing to overcome a
real difficulty, consuming valuable time and costing much money it
IS to be regretted that the parties interested did not.fii-stof all investi-
gate the electric process invented by Dr. de Laval, which has' been =n
operation for some years in TroUhatten, Sweden. The onlv proper
course m experimentation, the only one likely to lead to success,' requires
that information be obtained not by reading patents, but by investi-
gation and actual observation on the spot of all that has been accom-
plished in the direction in which improvement is sought to be intro-

There are, at pref nt, four processes invented in Europe for the
production of metallic zinc or zinc oxide from complex zinc ores, which
promise economic results:

(1) The De Laval process, in operation at TrOllhatten, Sweden
already mentioned

;

'
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(2) The improved De Laval process, a demonstration plant for

the operation of which is being erected in London, England;

(3) The Cdte-Pierron process, invented in France, and

(4) The bisulphite process. A demonstration plant to operate

this process is being erected in Wales, Great Britain.

The first three systems are electric smelting processes; the last is

a wet chemical process with a final product of zinc oxide.

Arrangements have been made by the Department of Mines for

the investigation of these processes in the interests of the zinc miners

of British Columbia.

If any one of the first three processes proves successful and can be

introduced in Canada, the interests of economy will be serveu in a

double sense: (1) because the electric process saves fuel, and (2) be-

cause the exportation of raw material and reimportation of finished

product increases its ultimate cost. This unnecessary expense would

also be saved.

Nickel—Whenever we speak of our mineral wealth we grow eloquent

in describing our vast nickel resources, and we may well be proud

of possessing the deposits of the Sudbury region. But really, of what

particular and special benefit are these deposits to our countr}-? We
mine the ore, smelt it into matte and send it as such out of the country.

If we want nickel or nickel steel we have to import it. The emplo}'-

ment of an inconsiderable number of men is all we get out of these

splendid deposits. Not alone are they of little material benefit to the

country, as at present exploited, but the method pr .ntised is exceed-

ingly wasteful. Anyone who has been in that region and examined

the method of heap-roasting employed must have been struck with

the wastefulness of this method. Part of the oxides of copper and

nickel of the ore are, during roasting, converted into sulphates, and

when rain falls some of these valuable contents are leached out. I

have seen large pools, greenish-bl":» with dissolved sulphate of copper

and nickel, which finds its way mto the soil and is lost; while the

valuable sulphur dioxide destroys all vegetation in the vicinity. In

addition to these losses, the iron contained in the ore is slagged off and

lost also.

A more rational process, saving all the contents, would be crushing

and concentration of the iron and magnetic nickel contents by mag-
netic separation. The tailings would contain the copper, non-magnetic

nickel compounds and all the precious metals contained in the ore.

Roast the iron concentrates; save the sulphur dioxide as sulphuric acid;

smelt the roasted niukeliferous pyrrhotite into nickel pig in the electric

!i_ i
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furnace; treat the tailings after roasting by the electrolytic method
as it is practised at present in dealing with the matte; convert the
nickel pig into nickel steel in the electric furnace; dilute with pig iron,

if necessary, to bring the nickel content down to the required per-
centage, and add nickel, if required, to raise it.

Experiments are now beiiij^ conducted for the Mines Branch to
determine how much of the nickel remains in the oncentrates and how
much passes into tailings.

The introduction of such a process, which would treat tailings con-
taining the copper and part of the nickel by the electrolytic process
in operation at Fredericktown, Missouri, U.S A., and i)atented by .Mr.

N. V. Hybinette, would lie in the interests of economy. A refinery
established in the Sudbury region on the plan outlined, would enable
Canada to export finishcl products instead of the matte, as is now
done.

Cobalt-Silver Ores—In the case of our Cobalt-silver ores, the
miners receive little more than the values of the silver contents in the
high grade ore (small allowances are made on cobalt over 6%), and
only a percentage of the silver contents in the low grade ore.

All low grade ore is shipped to the United States, where it is used as
a silicious flux in the large lead smelters. The lead acts a.s a collector of
the silver, and the cobalt and nickel is slagged off. It is impossible to
treat economically the low grade ore in Canada, on account of the
absence of large lead smelters in the vicinity of Cobalt.

T'te mine owners at Cobalt are handicapped by the following con-
ditions:

—

1. The smelters being situated some distance from the mines, iiigh
freight rates are charged by the railways for the transportation of the
ore from the mines to the smelters.

2. The freight rate on coal is high. Coal costs .S6.00 per ton at
Cobalt. Of this, $.3.25 represents freight rates from Black Rouk to
Cobalt, a distance of 448 miles. The cost of the coal, with freight rates
from Pittsburg to Black Rock, a distance of 270 miles, is $2.25 per ton.
This shows that the freight rates from Black Rock to Cobalt are dis-
proportionately high.

3. Small payments are made for the col>aIt contents of the ore, on
account of the limited demand for that mineral.

4. The arsenic is of little value after being refined, on account of its
being producetl some distance from the market (the market is east of
Chicago in the United States), and the Jnited States railways give a
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very much lower rate on arsenic produced in the Western states than
the rates obtainable in Canada. Arsenic shipped from Canada is

charged a fourth-class rate, while arsenic from Utah and Montana is

charged H'.i.'S'.i'/'c of the sixth-class rate. The latter rate is about one-

half of the former.

I might say in this connection,, that, if the miner approached the

Dominion (iovernment and asked {••r assistance, much might I)e dono
to solve these difficulties and to help the mining indu.stry in general. It

would be of great benefit to Canada if the government would install a

fully equipped metallurgical and ore-dre.ssing plant, liy means of which
new methods could be devised for a more economical treatment of our

ores. Each ore is practically a study in itself, and much money is lost

animally l)y the installation of unsuitable plants, and \>y the necessary

change in equipment brought about by the experience gained i)y the

company after operating for a time. This could be avoided by having

the government do the primary ex{)erimenting.

In the case of complex ores, much could lie done towards the

economiciil saving of two or more of the valuai)lo minerals present.

I do not think that there would be any doubt but that the mine
owners, as a matter of l)usiness, woukl utilize the methods devised by
such a department after they had been shown to i)e successful.

Peat—In the central provinces of Canada the high price of imported
coal, on tiie one hand, and the depletion of our forests, on the other, with

consequent rise in the value of wood, due to its increasing scarcity for

constructional purposes, together with the po^siljle suffering which
would i)e entailed in the event of the supply of coal being diminished,

or even cut off, by a coal strike, or some other cau.se, in the United

States, makes the question of sulistituting peat for imported coal one
of supreme importance.

The cost in Winnipeg of the poorest quality of wood (spruce and
tamarack) is from i6 00 to 08.00 a cord; while coal is $10.50 a ton.

In Ontario, Quebec and Xew Brunswick, wood and coal are somewhat
ciicaper, but still too dear for l)0th domestic use and economic manu-
factu' ig purposes. And considering the fact that we imported, during

the year 1908, coal to the value of §28,500,000, constituting an enor-

mous and increasing drain on the wealth of the country, every effort

should be made to retain a portion of this money at home, not only

to give employment to our own people, but also to lessen our depend-
ence upon outside sources. This much-desired economj' may ije largely

effected by the establi.shment of n pent industry nn a sound basis.
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It has been estimated tliat the known jieut hogs of C'ana(hi cover

approximately an extent of 36,000 square miles. This area would

produce about twenty-eight billion tons of air-dried jieat, which woulil

be equal in fuel value to about fourteen bili.oa tons of coal. The com-

parative fuel value of (leat. coal and wood is: 1 ton of the bc^t coal

is equal to 1.8 tons of peat or 2.5 tons of wood.

The attempts Uiude so far in Canada to manufncture a commercial

peat fuel have been failures, .-md very little peat-fuel is at present

available. The chief cau.se of most of these failures has been in the

if^norance of the nature of j)eat on the pr.rt of those who have engaged

in the production of peat-fuel. In several insta ices the bogs chosen

for the work have been unsuitable for the purpose in view. A pru])er

investigation of the bog previous to the conmiencement of operations

was seldom made; consequently, methods entirely unsuitable for the

utilization of the bog in question have been employed, and the result

has been failure. These failures, involvl;-^ as tlvy did considerable loss

of cajntid, have created a profound distrust <if everything connected

with peat and the utilization of peat bogs, with the result that, at the

present time, the peat industry in Canada is practically dead. With
a view to a.ssiating Canadian manufacturers of peat pixjducts, a member
of iriy staff was commissioneii to proceed tu Europe to investigate and
report upon the peat industry in mse countries in which it is in success-

ful operation, .\rmed with the practical knowledge thus gained, the

Mines Branch is attacking the jicat problem in this country, and a

systematic investigation i>i the Canadian bog.s has already been started

with a view to ascertaining the quantity and quality of peat cDntained
in them.

V\t to date about twelve bogs have been examined, mapped and
reported iqjon. .Any person desiring to start a peat plant can, upon
application, have his bog investigated, and it is hoped that such failures

as have been due to the choosing of l)ogs unsuitable for the purpose
to which the product was to bo applied, will, in future, be avoided.

.Another object of this investigation is to protect the public, as far

as possible, liy preventing the expenditure of cajiital in the exploitation
of worthless bogs.

It was conceived that the most practical manner in which to awaken
pulilic interest in the utilization of our peat resources would be the es-

tablishment of an experimental plant w' ere peat-fuel could l)e manu-
factured on ; ommercial scale and by aiethods which have already
provetl successful in European practice. .At such a plant, interested
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parties would have an opportunity of ascertaining for themselves the
working of the bog, as well as the suitability of the peat-fuel produced.

With this object in view, the Government has acquired a peat bog
of 300 acres, located at Alfred, near Caledonia Springs, Ontario, having
an average depth of eight feet. Actual wori< was begun during l'- 3t

summer in surveying, levelling and draining the bog. About five miles

of ditches have been dug; a storage shed to hold 300 tons of air-dried

|)cnt, a blacksmith's shop and an office have l)een built, and the neces-

sary tracks and auxiliary machinery for supplying the Anrep peat
machine have been installed. It is the intention to begin work in the
manufacture of peat at the end of next April.

The recent improvement in gas producers and gas engines has
opened up a new field for the use of peat and lignite. It is a well estal)-

lished fact that the most eflicicnt steam plant utilizes only about 15%
of the calorific value of the fuel, while a gas producer-plant utilizes

aijout 18 to 22%. The saving in fuel effected b" the gas producer has
not, hitherto, been duly appreciated in Canada A power plant located

at the peat bog and using producer gas derived from peat can furnish

electric energy which may be transmitted to the market in the same
way as electric energy generated by watei^power.

A Government fuel-testing station has already been built in Ottawa
by the Department of Mines, with the object of testing the efficiency

of the various classes of fossil fuel and to determine their adaptability

for the different uses to which fuel is applied.

The first use to be made of this plant will be to demonstrate that
peat containing up to 35% of moisture may be economically employed
in a producer to furnish power gas for gas engines.

The machinery which is being installed consists of a gas producer
and a 50 H.P. gas engine of the Korting type, a dynamo of 50 H.P.
capacity, and a wire rheostat to absorb the power developed. About
70 tons of air-dried peat are in the shed adjacent to the power plant.

It is expected that the plant will be in working order by the end of

February next, when interested parties may inspect the plant and
inform themselves with regard to its operation, efficiency and the cost

of the power produced.

Many applications have already been received from parties de-
sirous of visiting the power plant at Ottawa and the peat plant at
Alfred.

The transportation to great distances of low grade fuel such as
air-dried peat, is not recommended, either for dome.stic or power pur-
iwses. But, inasmuch as the -expense for the erection of a peat plant

tM
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of 30 tons daily capacity would not excecl $7,000, anil, aincu workable

()eut bogs are scattered throughout the farming re^ons of Ontario and

Quebec, the most economical plan for utilizing this fuel would be the

erection of a number of plants at strategic points, to be operated in the

interests of the neighbouring communities.

Further, peat-fuel is not only a valuable as^et as a substitute for

roal, but those classes of peat which are practically useless for fuel are

extensively utilized by European farmers as moss litter. In fact, the

iiiunufacture of this litter and its by-pro<luct, " peat mull," has become

a well-established industry in Sweden, Germany and Holland.

I'eut mull, obtained as a by-product in the manufacture of nios)*

litter, is an excellent material for packing fruit and plants and for

storage and shipping. Its antiseptic properties and great affinity for

njoisture render it invaluable as a preventive of decay in fruit.

In Norway some 200, and in Sweden between 300 and 400, small

plants are manufacturing this material: \ hile in Germany and Holland,

where there are a number of large plants, the manufacture of moss

litter has become a flourishing industry. Most of the smaller plants

are owned by groups of farmers, who work the bogs themselves.

Inasmuch as moss litter is, in many cases, a by-product in the

making of peat fuel, its exploitation would materially reduce the cost

of manufacturing peat-fuel if placed on the market commercially in

conjunction with peat mull. Several shipments of moss litter from

Holland have been made to the United States—at $16-00 per ton.

The different Departments of Agriculture in European countries

very strongly urge farmers to use moss litter. Seeing that Canada is

fast becoming an important fruit exporting country, it is evident that

the use of peat nmll as a packing material would be a great economic

advantage.

Before passing imally to the important question of coal mining,

I would conclude my plea for the economical exploitation of our abun-

dant peat-fuel resources, the importance of which cannot be over-

estimated, by warning my hearers that the introduction of a fuel like

peat is an undertaking that cannot be accomplished in a year or two, but

will require an aggressive educational campaign in order to demon-
strate the value of the products as well as the manner of manufacture.

Coal—In England and Germany every effort is made to prolong the

life of the coal mines by the adoption of mining methods whichjnsure a

more complet* extraction of the coal than do the methods practised

in the United States and Canada.
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The •yitem employed in England ia known as tbe longwall method.*
By this method practically the entire coal in a seam is extracted, leav-

behind no pillars and barriers; only the coal of pillars and barriers in

the air and passage ways " '?ft behind and sacrificed. The percentage
of available coal left in these pillars and barriers is about 2 8%; the
amount lost through faults and bad coal, 3%; making a total of irre-

coverable coal equal to, say, 6%. Although, by the use of this method,
the actual cost of e.xtraction per ton of coal is increased, the productive
life of the mine is greatly prolonged.

The method en.ployed in the United States is less expensive and
permits the extraction of the largest tonnage at the lowest possible
cost, irrespective of the loss of life entailed, or the amount of coal left

behind. This affirmation applies also to the methods of coal mining
practised in Canada. By this system—the room-and-pillar method-
only 50% of the original coal is extracte<l, leaving 50% to be taken out
afterwards by the removal of pillars, which is a dangerous operation
and which, both [. quality and quantity, entails great loss of coal,

amounting, at least, to 15% and sometimes double this figure. If the
companies operating the coal mines of North .\merica were forced to
pay compensation for loss of life and accidents, as under the English law,
they would have incurred an expenditure of $7,656,000 during 1908.t
If this amount of money had been expended in more economic and safer

methods of mining, the number of lives lost would have been greatly
decreased and the available fuel supply greatly increa.sed.

But while the conservation of coal by economic methods of mining
is of great national importance, the conservation of human life is of
still greater importance. The lamentable loss of life and the occur-
rence of accidents in our coal and metalliferous mines reflects seriously
upon mining conditions in Canada.

• "Our investigations and recommendations relate primarily to questions of
safety in mmmg, but in this connection we have been greatly impressed with an-
other closely associated phase of the industry, vi».: the large and permanent lo$t of
coal m mining operations in many portions of the United States.

Tlus is a teriou», permanent and national loss. It seems to be a natural out-
come of the ease with which coal has been mined in the United States, and the
enormously rapid growth of the industry.

The active competition among the operators and the constant resulting effort
to produce cheaper coal has often naturally led to the mining of only that part of
the coal which could be brought to the surface most easily and cheaply, leaving
underground, in such condition as to be permanently lost, a considerable percentage
of the total possible product.

Certainly, much of this loss can be prevented through the introduction of
more efficient mining methods, such as the Longwall system, more or less modified
and the flushing method." Extract from report of "Foreign Experts" to the
United states Government.

t See report by Frederick L. Hoffman, statistician of the Prudential Ins iranceCompany of America, Newark, New Jersey.
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In England the averaRe lou of life per 1,UUU men employeil during

the yeara 10(K) to 1907 was

Coal minea 1 I'Q

Metalliferous mines 1 . OS

Contrast with this the average men employed in Cana<lu, per 1,000,

for the ten years, 1899-1908:—

British Columbia: coal iniuea 9.21

Novu Scotia: coal mines 2.07

British Columbia, 1908: metalliferous minen.

.

o.03

Ontario, 1907: copper and nickel 2. 19

silver and iron 7 .'3ii

The actual death rate per 1,000 men employed ut Colmit in 190S

is difficult to obtain, on account of many mines not sending in retunis

of the numi)er of men employed, Ijut it is safe to say that the death

rate was alxjut 12 per 1,000 men employed underground, Mii jwrcent.

of which was due to explosives.

If, therefore, stringent laws have been enacted for the protection

of even the low type of labour employed in the South Airiean mines,

.surely Canada should lose no time in giving its sanction to u code of

laws and regulations that will effectually conserve and preserve the

valuable lives of its citizens. Canada at the present time, is without

such laws and, in this respect, stands unique, for in every other mining

country, laws relating to explosives have been enacted. Legislation

on these lines would manifestly be in the direction of the highest econ-

omy.

Such is a brief generalized view of some of the possible economies

in the production of the mineral resources of Canada I have set forth

the economic advantages to be gained U) by the adoption of the elec-

tric furnace in the smelting of our immense deposits of refractory iron

ores; (2) by the introduction of more effective metallurgical processes

for the treatment of zinc, nickel, and silver-cobalt ores; (3) by the

utilization of peat and lignite as substitutes for coal fuel, especially in

gas prc^'-^ers; (4) by the manufacture of peat by-products into moss
litter and peat mull, in the interests of farmers and fruit growers; (.5)

by the adoption of the longwall system in coal mining in order to avoid

unnecessarj' waste; and finally, in the conservation and safeguarding

of human life by the adoption of a stringent code of laws regulating

the use of explosives.
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When theM eeonomiM have been trenelkted into actual foct.

doing away with waatefulneae on the one hand, and conaerving our
national raw>ureea on the other: when we shall have aucceeded in
•ending out to the foreign marketa finished product* inatead of raw
material, aa at present, then, not only will the industrial progress of
the countr>' be accelerated, but Canada will have taken its place among
the great commercial nml industrial nutions of the world.

ilk
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