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to bounties to ahips carrying colil from Nova Scotia ta Ontario
lako ports. The revenue derlved from Ontario manuifacturera
froas the coal duties ,vould, the Association tolas us, hc
aufflcient, to pay interest on the cost of extending the Inter-
colonial te Ontario as weil as to provide bounties for water
transportation on coal. lu other words, Ontario man ufacturers
must contribute $2,000,000 a year lu the way of duty on their
fuel wlth wvhich te psy interest ou $66,666,0 *00 to bo oxpended
by the Govornment in raiiway extension, improvements iu
waterways, and boutities to ateaniahip frelght carriers.

Ont.ario manufacturera wili no doubt ho delightcd with the
proposition. _______

DR. HIAANEL'S REPORT.

In a recent issue of this journal allusion was made te the
fact that Dr. Haanel sud the Commission sont te Europe by
the Dominion Government to investigato the manufacture
of steel by electricity bas rcturncd te Canada and would report
the result of their investigations te the Governinent. Dr.
Haanal-lhas handed bis report te the Minister of the Interlor,
which has not yet beon publisbed, but some of the more
important facts contaiuied lu it are knowvn, from whch. 'wo cou-
dense as follows:

By far the most important experiments wituessed by the
commission were those made by Mr. Keller, of Keller, Lelcux
& Company of Livet France. Some 90 tons of iron-ore -were
uaed te, demonstrate the economie production of pig iron
by the electric process. The furnacea employed for these
experiments were the furnaces used iu the regîtiar work of
the comûpauy of making by tihe electrie proccss the varioivi
ferros, sncb ns ferro-sillcon, ferro-chronme and Sa forth. The
company at the tume of the visit of the commission were undcr
contract te furnish ferro-silicon to the Russian Government,
but geuerously iutorrupted their pressing regular wvork to
undertake the making of experimeuts for the commission.
The furnacO employed is of the resistance type, and consists
of two iron castings of square cross section, formi.ng two shaftsI
commnnicating with each other at their lower end by menus
of a lateral canal. The cases are liued with rofractory mna-
tonlal. The base of eacli sbaft la formed by a carbon block.These blocka are lu electnic communication ou the extcrior of
*the furnaco by mens of copper bars. The carbon electrodes
to wvbich electric current la distributed pass two-thirds of their
length into the abaft. The electrades are prisuis 72 ceutimetres
in diameter and 135 centimetres long. Three sets of experi-
ments were made as follows:-(1). Electrio roduction of iron cre
and obtaining different classes of pig gray, whiten'admottled.
(2). Electrie reduction of iron ore containing a definite amounit
of -carbon lu the charge, with a view of ascertaining the
amount of electrie energy absorhcd lu the production of one
ton of pig irou. (3). The manufacture of 4rdiuary steel of good
quality frein tho pig manufact-urcd in the preceding experi-
ments.

The different classes of pig iron wero oht.aiid without
difficulty, and tho turnaces throughout the experiments
worked quietly and îvithont, the slightest accident, the gas dis-
charging on top la fiickering flames, showiug that thea gas re-
sulting froni the-reduction of the ore escaped at low pressure.
The workman employed -vera ordiuary Italian laborers with-
ont any special training. A number of castings, such u3
columna, pulley8, geur wheels, plates and sa forth wcre made
the ocetal drawn directly from, the furnace. The custinge
showed sharp cages, a comparatively srnooth surface, and
weore sound tbrongb ont. For the detenmination of thqelectric
energy absorhed- the volt inetre And ammeter employcd to
mensure the volts and ampere were calibrated in the labora-
tory of -the director of the electrical- departinent of the 'Uni-
versity of Grenoblo, who also ascortaincdl the p.ower factor of
the alternator fnrnisbing the electrie cnergy. 'The electrlo
ener-gy ahsorbed per ton 'of pig was found te o :-226 homse
power yeurs.

SThe following are tho figures whiols go-to make up the ap-
proximate cosL of producing a ton of pig iron:-(1). Oro
(hematito) metalllc Iron 55 per cent., 1,842 tons at $1.50 per
te7n,$2.76. (2). Coke fdr.reduction 3 touas st $7 per Wun, $2.81.

(3). Conauraption of electrodos at $5 per 220 pou nds, 77 cents.
(4). Lime 30 cents. (5). Electnic energy 226 horse power yeara
nt $10 -. r e.b.y., $2.26. (6). Labor at $1.130 per day, 90 cents.
(7). Different'materiala, 20 cents. (8). Gonoral expenses, 40
cents. (9). Repaira, maintenance, etc., 20 cents. (10). Amort-
ization (machlnery and building), 530 cents. Exclusive of
royalty, $10. 60.

To satisfy the commission Mr. Xelier made experimotnts te
illustrato bis processof making steel. The detail o et oapera-
tion aud the figures relating to bis experlinent8 are lu the
hands of Prof. Riarbord, tho Engliali metallurgiat, wvho acconi-
panied the commission.

In regard te other processes it wvas fouud that Mr. Harmot,
of St Etienne, who publiahed papers and obtaiued patents ou
the electrie process for smelting iron and making of steel, and
3Û. Gin, of Paria, whohbas obtained a patent for the production
of steel frora scrap, have as yet no plant in operation by whith
their methods might be tt4sted. Photographs of the furnaces
employed, except tho Stessano furnace ut Turin, have lu ecdi
case been ohtskued, aise detailed working drawings of the
furnaces examined.

lu bis general conclusion Dr. Ilaanel says:1 "It must ho
pointed ont that the resulta obtained at Livet were the results
of experiments iu furnace not specially adapted te the work
required ta ho donc. WVith tlîo inxprovcd furnaces of whieh
the oimission bas secured detaUieçl drawings, permitting on
accout of higher colunin of charge a more effective use of the
reducing power of the carbon monoxido evolved, and the
employment of machinery for cbarging the furnace te reduce
tho coat of lahor, a muchi better figure than the one given will
resuit.

The processes of electnie smelting must yet be rcgarded as
lu the experimental stage, no plant existing ut prescrnt whert
iran ore la cammercially reduced te pig by the clectrie process.
The more remarkable thereforo it appeas.r that experiments
made off-baud, so te say, lu furnaces not at aIl designed te ho
used for the production of pig, should give a figure cf cost
wvhich wvould enable au electrie plant properly dcsigned and
managed te compote witb the bat furnace. It is, mareover,
reasonablo te oxpeot thot as experience lu electrie smelting
accumulates, the design of the electrie furnace hast suited te
the conditions of the high temperatures with îvhich the metal-
lurgist bas te deal will undergo changes which wîll reduce
the absorption of eleutrir, energy te a minimum. The élertrie
engineer ivill also ho called upon by the new indnstry to
desiga cecdtric plants specially suited te the conditions of
electio smelting. WVben it la considered that tho electrie
procem s applicable te the smelting of ail other ores, suob as
copper, nickel, silver and so forth, that the furuaces are of
simple construction and the regulation of tho heat snpply un-
der perfect contrai, we may expect that the application of
electric cnergy to the extraction of metals tram their ores will
not be long delayed, snd that familiarity Nvith haudling large
currents, aud experience galned lu cectric smelting wiIl result
lu dispflacing some oftthe costly amd complicatedl me liods by
comparatively simple and economic processes. Theiinmedinte
effect of a plant erected for tle smelting of iron ores 'wbiclh
will demonstrate the economic production of pig and the
makisîg ofasteel wvill arouse the faith of tbe industritil world ia
the ucu metallurgy, and other industries dependent upon
.electricity as the agent or. te vb ich electricity eau ho applicd
wvill follov as a consequence lut the. wake et this power
plant.

At <iysang, Swvoden, steol of supenior quality la made by the
smeltlng tegether of charcoal, pig and sae iu an clectrie
furiace of the induction type, that la te say, a firnace witbcnt
electrodes. This pracess corresponds te the cruciblo ateel
ýrocess, but iL lias certain advautages over tlie latter ln that
the melted materials at no tinie during the operation are
exposed te gases, sanie cf which wben absorbed deleteriously
affettiraquality oftLb.product. The furnaceworked qniet1y
and regularly, producipg on the average four tous cf steel lun.
24 hours. "Tapping" occurring every six bonis, .116
electric hors. power yean: woerer reqnired per ton of produet.
The coat ut the rate cf $10 prelectrie boise power a year
Nvould bc $1.16 per ton of produet. At Kortfors, SÏèden,
the Heronît process of making steel la la operation,.but the
furnaco la at present employed lu the niaking cf ferro-silicon.

.AfLaprah, France, stepl la also niado3 frcma melted acrap.
The procesa differs from -that at Gysang1ai that it perTaits of


