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fuel-fired furnaces. These are only some of the most 
important branches of steel production where the elec
tric furnace is firmly established. 

It has always been recognised that the most serious 
competitor the electric furnace had to meet was the 
blast furnace. In this case the coke performs two 
functions. It has to supply not only the necessary 
heat, but also the carbon for the reduction of the ore 
and the carburisation of the metal. It is only the 
former which can be replaced by electric heat, and 
the horse-power year would have to be supplied at the 
extraordinarily low figure of about Il. if it is to com
pete with the modern coke-fired blast furnace. It is 
not surprising, therefore, that there are few localities 
which have been found to provide the necessary con
ditions for electrothermic iron-ore smelting. In fact, 
there are only two countries where the conditions 
have permitted headway in this direction to be made, 
viz., Sweden and California, and of these Sweden is 
in a much stronger position. Of unusual interest, 
therefore, is the recent publication of Bulletin No. 344 
of the Canadian Department of Mines, entitled "The 
Electrothermic Smelting of Iron Ores in Sweden," by 
Dr. Alfred Stansfield, who visited Sweden in I9I4, 
inspected the principal smelting works, and made a 
careful study of the economic operation of the 
furnaces, reporting on the general position as it affected 
the possibility of establishing a similar industry in 
Canada. 

Two main types of furnace exist: (I) the Elektro
metall furnace, in which the ore is preheated and 
partially reduced in a shaft before it reaches the smelt
ing chamber ; the heating of the ore in the shaft and 
the chemical reduction of the iron in the ore being 
materially assisted by the circulation of the furnace 
gases, which is characteristic of this furnace; (2) 
furnaces of the Helfenstein, Californian, and Tinfos 
type, in which there is no provision for preheating the 
ore. Any shafts. employed are merely for the purpose 
of introducing the ore charge conveniently, and the 
main object of the design is to obtain a large and 
substantial furnace for smelting iron ores by electrical 
heat. 

In Sweden the Elektrometall furnace has been 
largely used, and is in regular commercial operation 
at Domnarfvet, Hagfors, and Trollhattan, but experi
ments are being made with a modified Helfenstein 
furnace. In Norway, which Dr. Stansfield also 
visited, the Tinfos furnace is in operation on a mode
rate scale at Notodden. At Domnarfvet there is one 
4000-h.p. furnace, producing about 30 tons of charcoal 
iron daily, and the output of the furnaces at the other 
places mentioned varies for the most part between 
20 and 25 tons per diem. A considerable variety of 
irons, open-hearth and Bessemer, acid and basic, are 
produced. On June 4, I9I5, seven furnaces were in 
operation and ten others in course of construction. 
The output of the furnaces is not large--compared 
with the 400 to 500 tons daily output of the hard
driven American coke blast furnace it is small-but it 
is as large as that of the charcoal blast furnaces which 
they replace. Dr. Stansfield concludes (p. 7) :-"The 
electric furnace has now become a dependable and 
economic appliance for regular commercial use. The 
iron obtained from it is even better than that from the 
charcoal-iron blast furnace using the same ores and 
fuel. The cost of making the iron, using cheap 
Swedish water-power, is somewhat less than in the 
charcoal blast furnace. The amount of iron that can 
be made with a definite supply of charcoal is three 
times as much in the electric furnace as in the blast 
furnace. These considerations appear to represent the 
foundation of the present electric iron-smelting indus
try in Sweden." In fact, in this country the electric 
furnace is ousting the blast furnace. 
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That section of Dr. Stansfield's report which deals 
with the heat distribution and technical efficiency of 
the Trollhattan Elektrometall furnace is of particular 
importance. The large shaft of furnaces of this type 
depends for its effectiveness on the circulation of the 
gases which ascend from the hearth, as otherwise the 
contents would not be sufficiently heated, so that the 
question to be investigated resolves itself into the 
desirability of the gas circulation system. Does the 
circulation of the gases cause a large enough economy 
to justify the expense and inconvenience of the large 
stack and the circulation apparatus? From calcula
tions made by Messrs. Leffler and Mystrom, as well 
as himself, Dr. Stansfield draws the following con
clusions. 

"(1) The heat· utilised in the reduction of the iron, 
melting the pig-iron and slag, and in other necessary 
parts of the smelting operation, amounts to from 63 to 
74 per cent. of the whole electrical supply, this figure 
increasing in the later periods. 

"(2) The principal source of loss is the radiation 
of heat from the roof and other parts of the furnace 
and the heat lost in the cooling water supplied to elec
trode holders, collars, and other parts. These losses 
varied from 3I to 19 per cent. in these tests, decreas
ing in the later periods. 

"(3) The amount of the potential energy or calorific 
power of the gases escaping from the furnace top 
varies from 84 to 74 per cent. of the heat equivalent 
of the electrical supply, and is in each case more than 
the whole heat utilised in the smelting operation. The 
object of the gas circulation is to utilise as far as 
possible, in the furnace stack, the reducing and heat
ing power of the carbon monoxide in the furnace gases ; 
but even when this has been done to the greatest 
extent that is practicable, the remaining gas has a 
heat value greater than the net heat requirements of 
the smelting operation, or about 75 per cent. of the
whole electrical supply. 

"(4) The sensible heat carried out of the furnace 
by the escaping gases is unimportant ••• and no con
siderable loss of heat is occasioned in the same manner 
by the gas circulation system." 

Collecting the results of all the calculations it 
appears:-" (1) That without circulation the escaping 
gases have a heat value about equal to the net heat 
requirements of the furnace; (2) that with the gas 
circulation about one-fourth the value of the escaping 
gases is utilised in the furnace, thus saving about 
I I per cent. of the coke and 7 per cent. of the electrical 
energy." It is evident, therefore, that if the calorific 
power of the escaping gases could be perfectly utilised 
the furnace could be run with a small fraction of the 
power that is needed at present, and that the circulat
ing system only effects about one-fourth of the large 
saving that is theoretically possible. At present it 
scarcely looks as though this increased the efficiency 
of the smelting furnace to an extent commensurate 
with the complication and expense entailed, particu
larly when it is remembered that the escaping gases 
could be utilised for converting the pig-iron into steel. 
Dr. Stansfield's calculation leads him to conclude that 
the gas produced in making one ton of pig-iron in the 
electric furnace would almost suffice for the produc
tion of one ton of steel in the open-hearth furnace. 

H. c. H. CARPENTER. 

GEOLOGICAL WORK IN CANADA. 
THE Museum Bulletins of the Geological Survey of 

Canada include a number of papers on natural 
history and anthropology, and afford a rapid means 
for the publication of scientific work. No. 4 ("The 
Crowsnest Volcanics," by J. D. MacKenzie, 19I4) 
describes igneous rocks from south-west Alberta, and 
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establishes, under C. W. Knight's name of "blair
morite," a trachytic type consisting of analcite crystals 
up to an inch in diameter, embedded in a green and 
sometimes aphanitic matrix. Orthoclase (sanidine), 
pyroxene, and melanite also occur. The analcite arose 
at an early stage in the consolidation of the rock, and 
may amount to 7S per cent. by volume. No. IS is 
also a petrographic paper, on "The Gay Gulch and 
Skookum Meteorites," by R. A. A. Johnston, describ
ing and illustrating two specimens, probably from the 
same fall, which contain about So per cent. of iron 
and an unusual proportion of nickel, from IS to I8 per 
cent. 

In both Nos. 17 and 18, attention is directed to the 
relics of early Palreozoic strata that occur within the 
broad pre-Cambrian area of Ontario and Quebec. In 
some cases (Bull. 18, p. 22) patches of Palreozoic lime
stone have been preserved by down-faulting, and 
E. M. Kindle and L. D. Burling show that the sea in 
which they were formed spread very widely over the 
Laurentian upland south-east and east of Hudson 
Bay. The scarp-like southern fa,ce of the Laurentian 
plateau, which is so marked a feature of eastern 
Canada, is attributed to post-Cambrian faulting. The 
Palreozoic rocks have been dropped about woo ft. over 
a stretch of 300 miles, forming the lowland fringe 
along which the Canadian Pacific Railway runs from 
Ottawa to Quebec. No feature of such magnitude has 
been traced in the topography of the old undulating 
plateau on which the Cambrian strata were laid down. 
In Bull. 17 M. Y. Williams describes an outlier of 
Lower Ordovician dolomite, containing pebbles worn 
from the Huronian, near Haileybury, on Lake Timis
kaming. Patches of Niagara strata also occur farther 
north, and the pre-Cambrian surface was evidently 
"washed by both Trenton and Niagaran seas." 

In Memoir 39 of the Geological Survey of Canada 
M. E. Wilson describes the "Kewagama Lake Map
Area , Quebec," which lies north of Lake Timiskaming, 
on the watershed between the Ottawa system and 
Hudson Bay. Pillow-structure, the origin of which 
is once more reviewed, occurs very commonly in the 
Abitibi (Keewatin?) volcanic series. The name Laur
entian is wisely rejected for the granite and gneiss of 
the district, since they are intrusive in the Abitibi 
rocks, though older than the Cobalt series. A great 
Quaternary lake, named Lake Ojibway by A. P. Cole
man (p. Io4), occupied the region during the retreat 
of the Labradorian ice-sheet, and laid down season
ally stratified beds of clay and "calcium carbonate," 
which are well illustrated on plate xxvi. The clay is 
assigned to the summer, and the calcium carbonate 
to the winter seasons. It would be interesting to have 
an explanation of the deposit of the latter material. 
From remarks on p. 1os we may be led to infer that 
the spring, when water flowed abundantly from the 
melting snows, was followed by a season of drouflht 
and evaporation; but was this dry season necessarily 
postponed until the winter? 

Several memoirs have been recently issued dealing 
with British Columbia. Their photographic illustra
tions emphasise the frequency of great uplifted plains, 
in which post-Glacial streams have cut deep V-shaped 
notches. The Cretaceous sea, and the Eocene sea 
which continued it in places, were driven out of the 
region by an uplift accompanied by folding, after 
which, probably during Miocene times, "a long period 
of crustal stability ensued, durinll which what is now 
the Yukon plateau, as well, possibly, as the coast 
range and other adjoining tracts, were reduced to a 
nearly featureless plain" (D. D . Cairnes, Mem. 37, 

p. 45). The same author (Mem. 67, 1914, on 
"The Yukon-Alaska International Boundary, p. 27) 
states that the elevation of this plain took place 
"during late Miocene, Pliocene, or early Pleistocene 
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time." The steep excavations made in the peneplane 
of the Keele Mountains, shown in plates iv. and v. of 
this memoir, and the continuity or much of the up
land, suggest a late date for the elevation. In opposi
tion to the older views of R. A. Daly, C. W. Drysdale 
(Mem. s6, 191s, "Geology of Franklin Mining Camp," 

, p. 44) recognises the peneplane well within the Cor
dillera of British Columbia, and attributes its develop
ment to the Pliocene rather than to earlier epochs of 
denudation. On the other hand, L. Reinecke (Museum 
Bull. , No. II, 1915, p. 39) finds no evidence of the 
formation of peneplanes in the southern part of the 
interior plateaus of British Columbia since the Oligo
cene lavas were poured out. "Differences of elevation 
of 2000 ft. are of constant occurrence within 10 miles 
of each other"; the average slopes of the plateau-sur
faces measure between 16o and 300 ft. to the mile; and 
the author states that the country before its uplift 
reached a stage of late maturity rather than old 
age. He sustains this position by a number of interest
ing sections. 

An important petrographic detail occurs in C. W. 
Drysdale's memoir on Franklin Camp (No. s6). In
trusive alkalic rocks of Miocene age have penetrated 
at the Kettle River a conglomerate that is either Eocene 
or Oligocene. This was unconsolidated at the time of 
the intrusion, and (p. 82) "the syenite has permeated 
and saturated the and fine grit for at 
least 50 ft. from the main contact .•.. Pseudomorphs 
of syenite after the more permeable pebbles and matrix 
occur." Even quartzite pebbles show "the presence of 
minute alkalic feldspars with characteristic trachytic 
structure." This replacement of the Kettle River 
pebbles has been tested by microscopic sections, and no 
original pebbles of alkalic rocks occur in the con
glomerate. The syenite has elsewhere given rise to 
trachytic flows at the surface, and the trachyte, 
where it overlies the Kettle River formation, has pene
trated at least 5 ft. down into the grit. On plate xi. 
a junction of trachyte and sediment is shown, where 
contorted films of silt are seen included in the lava as 
portions of a composite rock. 

R. A. Daly, in Memoir 68 (191s), describes "a geo
logical reconnaissance between Golden and Kamloops, 
B.C., along the Canadian Pacific Railway." He finds 
that the oldest known rocks of British Columbia are 
the Shuswap sediments, which were originally muds 
and sands, with some gravels, washed from a lost 
land-surface of quartzose, granitic, or gneissose char
acter. The existing gneisses result from the intrusion 
of granitoid magmas, also pre-Cambrian, into the 
Shuswap series. The composite mass became uplifted 
and denuded, and a geosynclinal was then developed 
(p. 1S4) in the eastern belt of the present Cordilleran 
region. In this hollow accumulations went on from 
late pre-Cambrian (Beltian) to Lower Carboniferous 
(Mississippian) times. The sea, however, did not 
reach the western belt untrl the Upper Carboniferous 
epoch. The Canadian Cordillera attained its full 
length and breadth as a result of folding at the end 
of the Cretaceous period. The author (p. 157) hesitates 
to refer the final uplift to late Pliocene times, in face 
of the deformation of the Lower Miocene and older 
strata that took place before the Pliocene period 
opened. One of his most important conclusions is the 
continuity of deposition (p. 93) in the Beltian and 
Cambrian sediments of the Selkirks. The schistose 
nature of the Shuswap sediments leads the author 
(p. 44) to a useful discussion of "statical meta
morphism," as recognised by Judd. The sediments 
were affected by the superincumbent load before their 
further metamorphism by lit par lit injections of 
granite. Dynamic metamorphism further modified 
them, and the composite gneisses associated with them, 
in post-Cambrian time (p. 5o). The mountain-land-
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scapes that illustrate this memoir are of wide interest 
and considerable beauty. 

C. H. Clapp has described the south-east of Van
couver Island in Memoir 36 (1913). The interest of 
the metamorphosed volcanic and sedimentary rocks in 
this region lies in the fact that they are largely of 
Lower Mesozoic age, and have been invaded and 
altered, and in part replaced, by granitic batholites in 
Upper Jurassic and possibly Lower Cretaceous times. 
The gneisses thus produced finally offered a denuded 
surface on which Upper Cretaceous conglomerates 
have been laid down. The drowned valleys of the 
Vancouver region are shown to have become elevated 
by some 250 ft. since a maximum of submergence in 
early Glacial or Interglacial times (pp. 109 and 127). 
The topographical and geological maps required for 
use with this memoir are folded in a pocket at the 
-end, in accordance with the present very useful custom 
-of the survey. 

The beautiful country of fjords and islands that 
results from the subsidence of the Cordilleran coast 
is dealt with by J. A. Bancroft in Memoir 23 (1913), 
on "The Coast between the Strait of Georgia and 
Queen Charlotte Sound, B.C." The Upper Mesozoic 
intrusions again play a large part, and the relations 
of the batholites to the roofs above them, and the pro
duction of "roof-pendants," like those studied by C. 
Darwin in South Africa, can be well seen in the deep 
sections provided by the fjords (p. 105). An orbicular 
" hornblende gabbro," which might well be called a 
diorite, occurs in Midsummer Island (p. 94), and is 
regarded as a product of spherulitic crystallisation 
during the consolidation of the invading magma. 

The remarkable discoveries of silver-cobalt ores at 
a railway-cutting in Ontario only thirteen years ago 
led to the rise of the great mining centre of Cobalt. 
The mineral veins are associated with sills of dolerite 
(diabase), and the tracing out of the sheets 
has greatly widened the mining area. W. H. Collins 
describes the "Gowganda Mining Division," west of 
Lake Timiskaming, in Memoir 33 (1913). at 
Cobalt, the principal ores are native silver, smaltine, 
nickeline, and copper pyrites. The silver illls been 
deposited as a fine network through the other minerals 
after their formation. Other memoirs of economic 
importance are Nos. 47 (1914) and 65 and 66 (1915), 
on the "Clay and Shale Deposits of the Western 
Provinces." In these references are required from the 
plates to the pages of the text. Plate iv. in Memoir 
6.'i• showing suspended clay in jars, is without any 
obvious explanation. 

Prof. R. C. Wallace, of the University of Mani
toba, issues a pamphlet through the editorial depart
ment of the Winnipeg Industrial Bureau on "The 
'Geological Formations and Mineral Resources of 
Manitoba," accompanied by a geological sketch-map. 

Among the separate sheets issued by the 
Survey of Canada we may note Map .'i3A, described in 
Memoir 20, covering south-eastern Nova Scotia, on 
the scale of I : 250,000. The foundation-sheet and the 
colouring may serve as types of the beautiful work 
produced by the Government departments of the 
Dominion. 

J. B. Tyrrell (Trans. Royal Soc. Canada, vol. ix., 
1915, p. 89) interestingly connects all the gold-bearing 
veins in the pre-Cambrian rocks of central Canada 
with the Algoman epoch of igneous intrusion. The 
albite-diorites which then invaded the pre-Animikiean 
series seem to have been especially associated with 
" chrysog-enesis." It should be noted that the Algo
man batholites of gneiss and granite are not them
selves rich in gold. The term Huronian is relegated 
in this paper to rocks above the great unconformity 
recognised by Logan and Lawson alike. Hence the 
Algoman epoch is pre-Huronian; but its rocks are 
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intrusive in the Timiskaming and the 
gold veins may occur, therefore, m the older 
" Laurentian" gneisses and in the Keewatin Series 
invaded by these masses. Mr. Tyrrell points out that 
the presence of gold veins in central Canada will now 
serve to mark the rocks in which they are found as 
"pre-Huronian," that is, older than the great uncon-
formity. G. A. J. C. 

CHEMISTS AND 1HANUFACTURERS.l 
AMONG the many lessons which we are learnincr 
. as the result of war, n_ot the least important 
1s th: fact. that sc1ence in general, and 

m partlc!flar, is not merely an interesting 
Intellectual occupatwn, but one of the foundation

on which national progress rests, and that its 
neglect could only lead to disaster, and end 

m _our defeat by more progressive and far
seemg natwns. 

The ignorance of the value of scientific knowled<>e 
shown by our people is very great, and, unfortunateJy, 
many of our rulers are little, if at all, better informed. 
As a consequence, much inertia still remains to be over
come,_ and .a great deal of has to be made up. 
Happ1ly, s1gns are not wantmg that we are at last 
directing our footsteps on the right path, and those 
of us who know, and who have the real interests of 
their country truly at heart, will ea rnestly pray that 
our progress along that parh may be certa in and rapid. 

At the outbreak of war, the authorities were seem
ingly unaware of the vast and multifa rious services 
rendered to the State by professional chemists and of 
the extent to which the welfare of the nation depended 
upon the adequate utilisation of their services. As a 
result, many hundreds of highly-trained chemists were 
to a great extent wasted by being put to military duties 
which could ea sily have been performed by men whose 
normal activities were of no special value to a nation 
at war. 

This state of affairs lasted until a few months ago, 
when the authorities apparently began to appreciate 
the facts of the situation , and the Board of Trade 
issued a circular of instructions to local tribunals under 
Lord Derby's scheme, together with a " list of occupa
tions (reserved occupations) of cardinal importance for 
the m a intenance of some other bra nches of trade and 
industry." Since then the B-oard of Trade has issued 
a further schedule of "reserved occupations," in which 
oc·curs the following important paragraph :-" Chem
ists : Ana lytical, Consulting R esearch Chemists (not 
to be accepted for immediate enlistment or called up 
for service with the Colours without the consent of 
the Royal Society); Chemical Laboratories: Head 
Labora tory Attendants." 

It will have been noticed that chemists are not only 
not to be enlisted, but are not allowed to enlist with
out the express permission of a recognised body, the 
only other persons in the schedule who are treated 
similarly being "licensed pilots, officers, and crews of 
vessels belonging to the General Lighthouse Authori
ties and lighthouse-keepers "-that is to say, men 
whose services are absolutely essential for the public 
safety. 

During the past eighteen months the columns of 
the technical and of the general Press have been in
undated with letters and with articles bewailing the 
neglect of chemical science in this country, and de
ploring the want of appreciation of the services of 
chemists so often shown by manufacturers. That we 
have sha mefully neglected the claims of science is a 

1 From the presidential arldres<:.delivereG to the Society of Pub'ic Analysts 
and otl,er Analytical on •February 2, by Mr. A. Chasten 
Chapman. 
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