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':iz glani.a Werke and Siemens. We are indebted to:day to
electlrlama Werke. ‘for the moulded screw, which enables
oy odes to be meed together, thus doing away with the
i i'ind machmmg' of the electrode .and the trouble of
appliimg e.lectrﬂodes in the furnace. This screwed electrode
i steslmamly to furnaces .for the manufacture and refining
- el. At t.he present time mearly all manufacturers are
trodeg anthracite coal as the carbon base, and while elec-
madesbmade by some man'ufacturers are 'superior to those
of y‘oth‘ers, this is mainly due to the different methods

Moulding the electrodes and preparing the coal employed.

the ',lsaosthCh progress has been made in thi.s industry in
e rutwo or t}lrewe years that p_e‘rfec_tly satisfactory elec-
T )Dl to 24 inches (6_0 cm.) in d}ameter and 7 feet
ago n;th‘ong are now being made, whilst only a few years
¥ilv ) llng over 12 1_nche‘s (30 cm.) square and five feet
oo, .c ong was satlsfact‘ory. No d-ou'bt still larger elec-
Erowin an an@ will be bu}lt, as electric furnaces are still
urnacei n size, an’d the time is not far distant when steel
three f, tof 30 tons’ capacity, and operating with electrodes
our et (0.9 m.) in diameter, will be as common as are
mall s-ton furnaces of- to-day.
fe::re closing this paper, I would like to give a few
Order 1, LO the best manner of employing an electrode in
Which e rlllsure the best service and avoid the losses of
S lie, ave heard so much. Carbon, unlike n?‘et‘als, is
etter c-ocdnduCto-T hot than cold, and the hotter it is, the
ery 13 l? }lllctor it bgcomes. Carbon, however, even at a
sible ing eat, is still a poor conductor, and it is impos-
itsels, ;Ctual practice to avoid some loss in the electrode
8reate, thn lall conductf)rs, the longer the cond}m&or, the
Rl off: 0ss, but this loss can be lessened by. increasing
i the conductor. 'Thxs same Tule applies to elec-
17 in order to avoid all losses to the greatest ex-
int 5q 5 e the current should enter the .elec.trode at a
% quitfe:ar,as possible tp the point where it will lt?ave 1t
Uctor 1, 4 common practice to conmect the metallic con-
i e head.of the el.ectrode, but this is a.grave mis-
410 6, g e loss in volts in a long electrode will be from
a furnace p_elfdlng on the furrent den51.ty employed, and in
Woulq 1 where the operating voltage is 5o volts, this loss
COngy GQEM to from 8 to 12 per cent. of the total energy
Ong would j lectrodes sho.uld be held in the same manner as
be ¢, ¥y old a bar vertically in the hand, so that they can
Raceg % at any point on their length, and in smelting fur-
LT ane }{Older giving contact to the electrode should not
As the ely time more than 1 foot (30 cm.) above the charge.
d ectrode wears away it is slipped through the holder,
by 3 ~npr°f:e55 goes on until it is finally taken by the head,
Crrep y t{me should the part of the electrode carrying the
the ho]dle)ro?ect more than 2 to 6 inches (5. to 15 cm.) from
ecrer itself. The losses, both of heat and energy, can
thig o ased by increasing the size of the. electrode, but
?'Currel;tbe Car_ried too far. The writer would recommend
Inch 4 d?nsuy of from 30 to 35 amperes to the square
Clect section (5 to 6 per sq. cm.) in order to keep the
tiop ang is cool as possible and thereby prevent side oxida-
DErceeat losses. With too large an electrode, quite a
Woy ntage of the total energy supplied to the furnace
€ Tequired to keep the electrode warm.
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?veﬂorol Important point, the value of which is sometimes
At ig afte wh_f?n considering the size of electrodes, is that
thap, ele; advisable to use electrodes of greater cross-'section
Teasg ; Incal necessity demands, but for a totally different
o orki 8‘. ‘I some processes, for instance, the electrode when
Is surrounded to a certain depth by charge mix-
'Sotnzhs- surface of such cha_rge mixture, and there-
Mmap), istance froxy the working end of the elec.trod?,
gases are given off, and these burning in aif
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tend to attack and consume the electrode.  Thus there is
a tendency to reduce cross-section at this point with conse-
quent increased current density, followed by rise of tem-
perature, which further aggravates the condition described.
It is, therefore, wise, for convenience sake, to use a larger
cross-section so that the burning away does not result in
eating the electrode through, letting a large piece of elec-
rode into the charge and disturbing conditions generally
This is one of the exigencies imposed by practice.
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FERRO-SILICON, FERRO-CHROME AND FERRO-
PHOSPHORUS.

Ferro-silicon, ferro-chrome, ferro-phosphorus,  etc.,
have been made in electric furnaces at Buckingham, Que.,
by the Electric Reduction Company, Limited. The furnaces
were not in operation during I19IO. Ferro-silicon has also
been made in electric furnaces at Sault Ste. Marie, and at
Welland, Ont. The electric furnaces operated by the Elec-
tric Metals Company were in operation during 1910. These
furnaces, constructed some three years ago, consist of four
furnaces of from 1,000 to 1,500 horse-power each, the daily
production being from 5 to 8 tons.

The imports of ferro-silicon, manganese, €tc., during
1910 were 18,000 tons valued at $464,741, or an average of
$24.59 per ton. The imports during 1910 were 17,699 tons
valued at $411,536, an average of $23.25 per ton.

Returns of steel production received direct from the
producers showed a total production of ingots and castings
for 1910 of 822,284 tons, as compared with 754,719 tons in
1909, and 588,763 tons in 1908. In 1910 the production of
open-hearth ingots was reported as 580,032 tons, Bessemer
ingots 222,668 tons, direct open-hearth castings 18,085 tons,
and other steels 500 tons; compared with 1909 there was an
increase in total production of 67,565 tons, or nearly g per
cent,

Statistics showing the quantities of the principal mat-
erials used in steel furnaces have been obtained for the
first time for the year 1910, and it may be of interest to
refer to these here. The total quantity of pig iron used
in steel furnaces during 1910 was 600,013 tons: of which
601,219 tons were produced by firms reporting, and 80,604
tons purchased. The quantity of ferro-alloys used was 8,-
143 tons purchased. Scrap, etc., was used to the extent of
211,453 tons, being 140,013 toms produced by the firms re-
porting, and 70,540 tons purchased. Ores used included
1,317 tons of manganese ore and 39,332 tons of iron ore,
while 144,110 tons of limestone or dolomite flux were used
7,461 tons of fluorspar. In Ontario a little over 600 mil-
lion cubic feet of natural gas were used, while in Nova
Scotia, coke oven gas was used at Sydney, of which a re-
cord of quantity is not obtained.

Complete Statistics of the production of rolled products
and of manufactured steel have not been received. Returns
from seven of the largest producers show a production of
blooms, billets, slabs, etc., of 628,100 tons, of which 580,-
533 tons were ‘used by the producer for further manufac-
ture, and 47,567 tons sold to other rolling mills.

The. production of rails was 300,762 tons, of rods 88,-
456 tons, of bars 125,778 tons, of other rolled products 31,-
516 tons.  The production of steel rails in 1909 wag return-
ed as 377,642 tons, and in 1908, 300,035 tons.
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CHEMISTRY IN SWEDEN.

Chemistry has played an important part in the industrial
history of Sweden. No less than twenty of the known
chemical elements have been discovered by Swedes.



