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necessary to state that different kinds cf fire-arme
r .equire pewder of a diffeèrent grain. Thus for fewl-
ing.pieces a fine-grained qnick*powder, i8 reqnired ;
fer.rifles, a Much coarser powder, and for can.non
a very lag-ganedl powder. Every variety of

f-arrn, whethrr the variation be as to iength,
twist of grooves or calibre, involves a special sîze
in the grains of powdcr te obtain the best resulte.
Gun cotton pessesses noesncb variable qualities.
It aise expledes so0 rapidly that it could net be used
in common fire-arins, because cf its bureting effeots;
tbe beet steel barrels of rifles havn be htterd
by common charges. aigbe r

There are quite a number cf fulminating agents,
'which it weuld be couvenient te use lu place cf
gunpewder, were it met that they are violently ex-
plosive, witbout predueing great projeotile resuits ;
that is, they will shatter etrong steel barrels te
pieces with a emaîl charge, but they cannot projeet
missiles te sucb great distances as gunpowder.
This is the case with the fuliminates of niercury,
silver, and gold. The propulsive ferce cf any ma-
terial, snch as gunpowder or the fulminate cf mer-
cury, depends on two qualities, namely, the volume
cf gas 'which iL lîberates when it expilodes, an& the
time invelved in the liberation cf this gas. Theae
are important distinctions. If the substance liber-
ates its g as ab once, or in a space cf time infinitely
short, like the fulminates cf mercury and sîlver, it
le mct suitable cf application for discharging pro-
jectiles, because the bursting or shattering effeet
cf those is prodigious, while their projectile effect
is email, as the volume cf gas liberated by these
fulminates i8 less in-volume than the gas cf gun-
powder, hence the latter is a superior projectile
agent. As watcr expanda into 1,700 volumes cf
steam, ir, le evident that it must be a superier ex-
pansive motive agent te alcohol, which dees net
expand in vapor te more than 640 cf ite original
volume. Gunpowder and the fulminates are gev-
erned by the saine law. Gun-cetton, cwing te its
complete ignition, and leaving very littIe residue,
was held te b. superier te, gunpewder in projectile
effect; but its want cf granular construction, its
rapidity cf combustion and its affinity for moisture
were defeets which bill now have prevented its
adaptation te fire-arme and artillery. All these de-
feots have been overcomne (it isestated in the .Àustrian
Glazelle) by Baron Lenk, and it is ncw used la the
Austrian armny. The method employred te prevent
il from absorbing moisture ie by immeraing it,
when being manufactured and before iL le dried, in
dilute soluble glass, which acte tbe part cf a var-
uisb, withont injuring the ign iting qualities cf the
guin cotten. Tbe saine quality as granulation in
gunpowder is ebtained by forming t% e cetton into
twisted strands cf different Bizes, and making iL
into cords, wbich are eut te formn charges for cart-
ridges. Batteries in which gun cetton is used new
form'n part cf tbe .Austrian military qnient.
The guns are shorter and lighter than these cof tb.
sanie calibre for which gunpowder is eimployed. A
xnilitary commission appointed te examine into this
subjeethbas reported that the weight of BarcnLenk'ls
gun cotten, te produce effects either ia heavy ord-
nance or in amaîl guns, is te the weighit cf gunpew-
der as 1 te 3. in 1860), trials were made with it
in a bronze 4-pounder, and after firing 2,000 rounds
the gun was netinthb.least injured. lu .1861, flft.Y

tL1uns of this substande were made 'witbout the oc-
currence cf any accident. IL leaves but a very
slight residuum in firing, and thé semoke which
resuîts from iL le net se disagrecable as that cf
gunpowder. Some of this gun cottou, was sunk
under water fer six week8, tben it was lifted and
dricd, and was found te be as powcrfnl in projec-
til, force as before it was submerged. These
advantages stated te have been obtained fromn the
improved Austrian gun cotten deserve general
attention, for if this explosive agent eau be substi-
tuýted for gunpcwder, cf course saltpetre may be
dispensed wîth, as the nitrate ef soda is used te,
manufacture Lb. nitrie acid that is empleyed in
making g un cotton. Flax wiIl answer as welI as
cetton, if the latter cannot be obtained.-Scentific
A4merican.

DESTRUCTIVE EFFECTS 0F [RON RUST.
The laet publisbed report cf the Smitbsonian

Institution centaine a translation fromn a German
publication on the above subjeet, whieh affords con-
sîderable information cf a useful, and interesting.
eharacter, -some cf which we shall present lu a con-
densed formn. It etates that it bas been frequent-
ly ebserved that in the tîmber cf old sbipe Lbe wood
ln the preximity cf iren boîte is entirely altered iu
its character. Aroudeaehbolt fer aspace exceed-
ing ene incb, part cf the wood is dsclved away,
and Lb. remaînder le quite brittle and easily breken.
The appearance cf such weod is sncb as if it were
preduced by driving iu red-hot iron boîte. This.
injurions effeet cf iron rnst is eue cf the principal
causes cf the want cf durability lin iron-fastened
shipq. Ruet net only originaLes where the lion je
alternately exposed te water and the air, but also
where tbe iron is perznanently submerged under
water. It is generally known that mest is an oznde
cf iron, but as sccu as it cernes int contact with
wood it gives off p art cf its oxygen, and becemnes
the protoxide. Thbe latter takes.up a new portion
cf exygen aud transfers it te tbe wood, andby the
nninterrupted répétition cf this procees, a slow
decay of the wood is cffected. The pretexide of
iron in bis case pisysa part similar tenitric ozide -

in the manufacture cf sulphurie acid.
.In erder te, demonstrate tb. feet that oxide cf iren

le reduced by more contact ith organie substances
( such as wood) not yet in a etate cf putrefaction,

M.Kubîman, cf Lille, bas instituted different ex-
perimieuts, the results cf which ccnfirmn the correct-
noes cf this assertion. Wben hydrated oxide cf
iron, for example, was mixed with cold solutions cf
logweed, cochineal, cercuma and mahcgny, they
were deeelorized, and tb. iren was fennd iu a state
cf protexide, the oxide bavîng lest a portion cf ils
oxygen by the action cf the coloring mnatter. In
every-day 11fe the dfestructive effecte cf the oxide cf
ircu bave been notieed. For example, linen or
cetten cloth conlaining ink siains becemes tender
in its texture lu the stained spots, afler repeated
washings, and the spots ultimalely fail out, leaving
holes in the fabrie. Wheu cloth that is colored
wilh copperas te forma a black, le submitted te an
aikaline ley,. the protoxide cf iron le cbanged jute
an oxide, and the cloth becomes feeble lu the tex-
ture ; and lhe usual saylng lu sncb cases is, IlIt le
burut lu dyeing. According te Kuhîman, the
oxide cf iron trasfèe oxygen direeîly te th. eloth


