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bog ore appears to be of better quality than much of
that used at the St. Maurice Forges, and yields in the
furnace an average of 44 15 por cent. of iron. Some
of it is rich in manganese, and is only employed when
it is desired to produce white won. Tho limestone
used as flux is a slaty argillaceous variety, apparently

; derived from the Levis furmiation. Analyses of samples

made 1 the laburatory of McGill College, by Mossrs,
W, H. Howard (I), and L. H. Hatmlton (1I), gave:

1 11

Caleium carbonate ..vvvens.. 49.20 52,12
Magnesium ¢ tereassss 1,36 3.86
Ferrous b cerecseess 5,03 4.82
Alumiua cesessasss OU1 2,93
Insoluble matter R 1 R 141 $5.50
Copper seesseeass traces  traces

98.10 99,43

The charcoal is chiefly ubtained from soft wood and
wexghs about thirteen pounds to the bushel (the minot.)
It is made entirely in brick kilns or charring ovens,
of which there are fourteen, the internal dimensions
being .

Length .......... veenessss 5O feet

Width.. .. c.oviieens v 16 ¢
Hoight ...... ...

From thirty-five to fifty bushels of charcoal are ub-
tamed from a cord of wood, soft wood giving a larger
yield by measurement than hard wood. From seventy
to eighty men are coustantly employed at the works,
while, at certain seasons of the year, in addition to
these, from 20U to 300 men are engaged in cutting
wood and obtaining ore,
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ELECTRICITY APPLIED TO EXPLOSIVE PURPOSES
BY PROF. ¥. A, ABEL, C B, F.R.8, ETC
(Concluded from Page 151.)

The conductivity of very fine wues could therefore be bat
slightly aftected by physical ditlerences in the metal, and
the considerable dulerence 1 conductivaty observed i dif-
terent samples ot platinum were therclore clucfly asenbable to
vartations e the degree of 1ts punity. It appeared likely that
defimte alloys nnght funmsh mere umform results than com-
mercial platinum ; expetiments were thetefure mads with fine
wires of German-stlver, aud of the allor of 66 of silver with 33
of platuum cmployed by Mattiuessen for the reproduction of
B. A. Standards of electiical 1esistance.  Both were greatly
superior to ordinary plavium ue nogard to the resistance
opposed 10 the passage of w cutient ; German suver Was iu ats
turh supcrior to the platinum-silver alloy , although the differ-
ence was only trithng in the small length of the fine wire used
i a fuse (U 25 inchy, while the comparatively ready fusibility
of the platinum-siver wire contiibuted, with othier physical
peculianities of the two alluy s, to reduce the fine Germanssilver
wire to about a level with at.  Moreover, the latter did not
testst the tendeney to cottusive action, exlubited by ganpow-
der, amd vther moie readily eaplosive agents, which had to be
placed 1 cluse cuntact with the wire-brudge tn the construction
of a fuze, while the piatinum-silver was found to raudin unal-
teted wider corropunding conditivns. Experiments having
alsu been miade \\'u}. «lloys of plativum with dehnite propoi-
tions of ierdian, the metal witli which 1t 1s chiefly associated,
very fine wates of the alloy contaiming 10 per cent. of irndiun
were eventually seloetad as deadedly the best materials for the
production of wire-fuzes of comparatively Jugh resistance and
uniformity, thas alluy bang found deadedly superior in the
latrer respct, s well as i poant of stcogth wnd therefore of
wmanagableness 1 the state of & very hine wire, 00Ul 1n. in
diawretery, to the plotinumesileer wire. The fuzes now used iu
wnhitary and stbtuatine services were made wath bridges of
indio-platinum wire, containing U per cent. of the first-
named metal.

The eleetnical gun-tubes in the navy wo ¢ fired by neans of
a specaally arrmgd Leclanchd battory, anl branch eircuits
worked to the dillerent guns, in b oadside firing, it was im.
portaut that the wite-bridge of any one of the gun-tubes whick
was first fired should be instantancously fused on the paseage
of the current, so as to cut this branch out of the circuit;
this respect the comparatively fusible platinum-silver alloy
nppcnm} to present an advantage, henee the naval electrical
fuses were made with Lridges of that alloy.
clectrical resstanco had become a mallor of such high fipor-
tanco mn the delicate arrangements connected with the system
of submarine mines, a8 now perfected, that the very greatest
care was bestowed upon the manufacture of service electric
fuzes aud detonators, which were in fact made, in all their
details, with almost the precision bestowed upon  delicato
sciontific instruments, and t‘m suceessful praduction of which
involved an attention to minute which would surprise a super-
ficial observer.

One of the earliest applications of cleetricity to the explo-
sion of gunpowder was tlhc firing of guns upon proof at Wool.
wich by means of 2 Grove battery and a gun-tube, which was
ficed by o platinum wive bridgs, o shunt arrangement being
used for directing the current successively into the distinet
ciremits comxecteﬁ with the guns tv be proved  When the
high-tension fuze had been devised, gun-tubes were made to
which it was applied, and an exploder was arranged by Wheat.
stone, having a large number of shunts, so that as many as
twenty-four guns might be brought into counection with the
wstrument, and successively fired by the depression of separate
keys connected with each.

The firing of cannon, as time-signals, was an ancient prac-
tico in garrison-towns, but the regulation of the time of firing
the gun, by clectnieal agency frows a distance, appears first to
have been accomplished in Ediuburgh, where, since 1861, the
time.gan had been fired by a mechanical arrangement, actu.
ated by a clock, the time ot which 1s controlled electireally by
thenmean time cluch, at the Royal Observatory ou Calton
Hill. .

Shortly alter the establishinent of the Edinburgh time-gun,
others were introduced at Newcastle, Sunderland, Shields,
Glasgow, and Greenock. The firing of the gun was arranged
for in various ways ; in some instances it was eflected cither
direct from the Observatory at Edinburgh, or from shorter
distances, by means of Wheatstone's magueto-clectric explo-
ders. At present thore were time-guns at West Hartlepool,
Swansea, Tynemouth, Kendal, and Aldershot, which were
fired electrically, either by currents direct from Lo dom, or
by local batteries, which were thrown into circnit at the right
nmoment by meaus of reluys, cuntrolled fro St. Martin's-le-
Grand.

About thirteen years ago the electrical firing of guns, espe-
cially tur broadsides, was first intioduce 1 into the Navy, with
the employment of the Abel high-tension gan-tabe and vol
taic piles. The gun-tubes then used were manufactured
sunply for the proof of caunon and for (ap rimental aitillery
operations, aud wero of very simple and Jhieap constiuction.
Experience proved them to be unfitted to w.thstand exposure
to the very ve~ 18 chmatic influences which they had to en-
counter in Her Majesty's ships, aud in store in diffcrent parts
of the wourld. The low-tension gui tulis, huving a bri lge of
vory fine platinumesilver wire, surrounded by re.dilvignitable
priming composition, was therefore adopted as wmuch moro
suitable for our naval requircments.

The arrangements for broadsides ur indepr nudeut firing, and
also fur the fiung of guns in turret-ships, Jiad Leen vy care-
fully and successfully elabiorated in every detail, including the
provision of & su-called dedl or dumituy electrical gua-tube,
which was used for practice, and refitted by wdl-dustructed
sailors.  The firing-heys, and all other wniangewents connected
with clectriceal gun-firing, were specially designed to cusure
safety and eflicieney at the night wmoment.

The electric detonators for fiting vut-rigged torpedoes, or for
other vperations to Le perfurmud from open boats, correspond-
ed, s0 far as the bndge was cuncerned, with the naval electric
gun tubes, and were fired with a specially-fitted Leclauché
battery.  These electnic appliances were now  distributed
throughout the navy, aud the men were kept, by instruction
and periodical practice, well versed in their use.

The application of electrcity to the explosion of submarine
mines, for purpuses of defence and attack, received somo
aitenuon frum the Russiaus during the Crimrean War nunder
the dircction of Jacobi; thus a torpedo, arranged to be ex-
ploded electrically when coming into collision with a vessel,
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