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The efficiency of the coul is increascd by placing in
shunt %vith the sccondary circutit a condenser composed
ai 16 pieces ordinary io-inch by 12.inch window glass,

louble strcngth." Eighitshieetsoaitiiafil,S8incies by
12 inches, are pasted on sevcn shects ai glass, allowing
ane inch as niargin an three sidcs; on the fourth
(long) side the tinfoil projccts over the edge of the
glass; assemble the slheets of glass together, first a
blan< shect, theti ane with foul on, leaving the pro-
jecting edgc lapping aver on the righit.hand side,
then anotlier blank sheet, then one with foul on wvith the
projecting edge lapping over an the left-hand skie ;
continue ta build the pile, and wvhen camplete there wil
be four sheets of foul projecting on the righit side and
three on the left. Solder those an eacli side fogedher
and wvircs ta thenm, keeping the wvircs and foil always
more than six inches away from each ather outside af
the condenser; inount the condenser in a box made af
red fibre sa as ta keep the plates iramn being disturbed ;
înake the box ail proof and fill it with rasin ail (this
last can be dispensed with wvhere moisture is flot preva.
lent.) The condenser is ta be placed in shunt between
the termiinaIs ai the coil.

Celîs ai storage battery hiaving a capacity ai 5o
volts and ia aniperes, or current direct from a lighiting
circuit throughi 5 ta 6J ohims resistance, should be used
ta excite the coul ; the circuit breaker niotor invari-
ably using a single storage celI ta operate it. \Vith the
above mentioned current the secandary circuit with
condenser in circuit wvill spark five inches throughi air,
its pawer being sufficient ta excite vacuunm tubes for
radiography.

Instead af a coil for producing high potentials a
"static " machine such as a Il Toepeler-Holtz " glass

disc, or a "Jacobi" tube machine, may he used ; the
only abjection ta a "static " machine being the liability
af its lasing its charge froin condensed maisture an its
standards.

V'acuum <X.ray) tubes are produced and sold very
cheaply by the varions incandescent lanmp inanuifactur-
ing comfpatiies.

The above described arrangement pravides a cheap
but efficient induction coil wvhichi will stand ardinary
usage.

ALUMINUM.

SONIL Or ITS cHARAcTERISTIcs.

\Vhen acted an by attrition wvith sand or hard clay
rock contaîning silica, alumninum corrodes. An inter-
est.ng proaf of that is ta draw linEs upon glass wvith
a piece of the mnetal, using a heavy, steady pressure;
the result af wvhich is ta leave a groove in the glass
wvhich may be seen and icît. When meltcd in an at-
masphere af steam or ",carbonic acid " gas, the metal
decampases those campotinds and iormis axide; a thin
film o! fluor-spar, or even common saIt, wvill act as a
protection. Eventually Ilblack lcad " crucibles are
attacked by the metal, and whien used for a consider-
able length ai time hecome honey.cambed, dissolving
the dlay and leaving the black lead intact. Aluminum
is attacked superficially by sait or sea wvater ; but the
corrosion is prohably due ta a small percentage ai
sodium, wvhich is deposited from the electrolyte simul-
taneausly wvith aluminum. Newly fractured aluminum
bas a grain hardly distinguishable from the best steel
exccpt by its color.

The metal is not readily attacked by vegetable
acids, and therelore is enîincntly suitable for culinary

purposes, Wlhen in use for a time it assumes a Iighit
gray bhIe colqr, wvhich is lxardly pleasing ta the eyc, and
therefore spoans, forks, etc., nmade ai the nietal are not
very desirable.

It is well nigh impossible ta plate othcr metals on
aluinumiiiii. The wvriter, wvho is a practical plater,
attemipted ta capper, gild and silverplate saine sînaîl
articles, but met wvith (lire failuire. AIl sorts ai baths,
with greater or less voltage, acted the sanie. The
nearest satisiactary result wvas ahtained with capper,
using a tyanide bath, wvith a patential Of 7 volts. The
copper wvas deposited in an even, adherent film, but
after a few minutes it began ta scale off, and finally, in
less than two days, the copper hiad aIl disappeared,
leaving the surface of thealuminum in its natural state.
The uther mietals wvould flot adhere. Aluniinumi cannae
be used ta plate ather metals wvith, in a satisfactary
nianner, eveq as an alîay, althaugh a Philadeîphia con-,
cern claimed and published a descriptian af what thty
cansidered a wvorkable pracess, but the proportion af
alumintim ta tin in the allay wvas - ta 9.

As a conductor oi electricity, aluminum is less valu-
able than capper, area being considered, but wveight for
wveight, aluminum is twice as good as copper.

At present there is only one 'vurkable process for
the production ai aluminum, it being the reduction of
alumnina (oxide) dissalved in a fuised bath compased
ai calcic, sodic, and alumninic fluorides by electro-
lysis. The axide may be reduced directly by electri-
City, but uinfortunately it rises ta the surface ai the
fused oxide and volatilizes. The action ai the bath ai
fused saîts is ta serve as an intermediary substance,
wvhich is deconiposed by the current and the more elec.
trapasitive metals. Calcium and sodium deposit alum-
inuin, in turn combining wvith the fluorine, and the freed
fluorine combines with the metal in the alumnina, replac.
ing the axygen, which combines with the carbon ai the
anode, forniing carbonic oxide wvhicli escapes inta the
air. The flux or solvent bath is practically constant,
anly requiring renewal in several wveeks aperatian.
Calcic carbide* is farmed as a secondary product wvhich
deposits an the bottam ai the reduction pots, and
evcntually, by its resistance, increases the working
volts until the bath must be renewed. The removal ai
the aluminum by a duct iram the bottomi ai the pot
is rendered impracticable by the farmation ofithe calcic
carbide, and carbon ladIes are provided wvhichi are
dipped down through the iused bath, and remaove the
metal in a mare or less crude wvay. Owing ta the
decomposition ai the bath and the presence of silica in
the carbon anodes (caused by grinding the cake used in
their making with buhr stones), the nietal seldaîn is
over 98.5 per cent. pure, the impuritics bcing carbon
(as carbide of aJuminum, and graphite), sodium, silica
and accasionally iran. Chemically-pure metal can only
be obtained by enormous expenses, and then flot alwvays
wvhen desired.

The horse-power consumned wvas given some years
ago by Capt. A. E. Hunt, pres. ai the Pittsburg Reduc.
tion Ca., at the enormous expenditure ai 22 E. hl.-p.
per haur. No daubt by this time that figure bas been
cut in two, but even then it is 33 per cent. greater than
the thearetical ; for the voltage required is 4.32, and
current is 1,394 (roughly> ampere hours, and the watt.
hours expended iS 6022.08 against 16412 watt-haurs
ini 22 E. b.-p. hours. Until a process ai direct re-
duction is faund aluminum can hardly expect ta rank

*Calciccarbidois tho canîpaunduscdfn inakingaetyicac.
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