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garlie or phousphiorus. When exposed to air in lumps il absorbs
moisture, and the surface becomes coatcd with a layer of hydrate
of lime, wvhich to a certain catent proteu.s the rest of the substance
from furthcr dcterioration. It is nul inflamimablc and niay bc ex
posed to the temperature uf a blast furnace %,itliuut taking fire, the
exterior only bcing converted into lime. 'Vhen brought int con-
tact wvith %vatcr or its vapurs at ordinary temperatures, il r.îpidly
dccomposcs. one puaint %%,len pure gencrating 5.8yz cubic. feet of
acctylcne gas at a temperature of 64' F. It is mantifactured from
powdered lime anîl carbon in the shape of ground coal, coke, peat
or charcoal, these two substances being fuscd together in an elec-
tric furnace The lime and carbon, having been ground to a fine
powder. is intimately miixed in a certain proportion andi fed into a
crucible or furnace, the lower part of wvhich lias a carbon plate
wvhich is attached to one of the dynamo terminais; the other ter-
minal is connected to an upright carbion resembling the upper car-
bon0 of ani arc lamp, but much larger. being about three fect long
anîl 12 by 8 inches in cross section. An altcrnating current is
delivered by means of transformers to the carbons at about z00
volts and î,ooo amperes. A small portion of the mixture is ted
into the furnace, the upper carbon is raîsed about îhree inches to
form an arc. and the mixture is fused by tlae intense hient which
ranges (rom 3.500 to .1.000 dcg. C., while that of the ordinary smelt-
ing furnac2 is Qnly 1.2oo to 1,500 dcg. C. The carbon is gradually
raised andi fresh mixture fed in till a mass of molten carbide about
thrce (eet higbi as mide. wlaen tlae current is turneti off andi the car-
bide allowyed to cool. 'rle noise of the arc is said to be very pecu-
liar, espccially when the supply of mixture begins to (ail.

To positively ascertain the cost of this product, the P>ro-
gressiveAge, of N.Y.. sent thre commissioners to T. L. lVillson's
aluminum factory at Spray. N.C.. in March last, to investigate
thoroughly. anti their report is published in that journal under date
of x6th April. 189G. The commission consisteti of Messrs. H-ouston
andi Kennelly. well-I<nown electricians, and Dr. Leonard P. Kinnî-
cutt. director of tlîe Departmnn of Chemistry at WVorcester Paly-
technic Institute, who investigatedti horoughly and took full charge
of the factory during two separate days, making two runs of the
substance and taking samples with them for testing in their own
laboratories. Notwithstanding that the factory at Spray wvas only
an experimental one, andi the greatest possible output only one ton
per 24 heurs, andi the fact that transportation o! tnaterial was
excessive. costing $3.05 per ton for coke anti $..55 per ton for limie,
andi estimating $ri per day for labor. including a superintendezat
at $4 per day, they figure tîxe cost at $32.76 per ton. Messrs.
Huston andi hennelly add a separate estimate for the production
of five tons daily under more favorable circumstances. but wvath
waîer power at $s per year as at Spray. andi figure the cost at
$20.04 per ton. They add, -the cost of producing calcium carb.
electrically. is evidently limited by the cost of lime, coke and
electric power. no aater what the scale upon which the process is
conducted. If we assume a perfect electric furnace. in 'vhich
neitlier material nor energy is wasted, we know that one ton of
carbide would require for its production 1.750 lbs. of lime
andi 1.125 pountis of pure coke. It has also been cal-
culateti from thermo.chemical data that zî34 electrical h.p.
hours will be aimosi precisely the right amount of energy
te produce one Poundi of carbide, or 3.o00 h.p. heurs per short ton
o! carbide. Consequently. if L is the cost of lime in dollars per
ton, C the cost of coke per ton, and P the cost of an electrical h.p.
liaur. a theoretically perfect plant would yield carbide at a cost per
ton. exclusive of labor and flxed charges, of o.875 L+.5625
C +3.000 P. For example. if lime (assumced pure) costs $2.5o per
short ton, coke (assumed Pure) cost $2 75 per short ton. andi
an electrical horse-power Of 300 working days o! 24 laours each
costs $12 nt furnace terminais (o 1667 cent per working
horse-power hour), the limiting cost of carbide in a perfect (urnace
would be $S.73 per short ton. WVc may therefore summarize as
follows: Calcium carbide by the clectric furnace cannot be manu-
factured checaper than $8.73 per short ton-for material and power-
exclusive of electrode carbons, labor, depreciation, interest andi
other fixed charges. Owving to impurity of malerials antidcparture
(rom theoretical perfection in the clectric furnaces, we found at
Spray the actual cost of material and power. irrespective of dlec-
trode cartbons, labor, etc., is 1,335 L+ 1.125 C +5122 P. IJoder
favorable conditions such as wve believe can be realizeti in particular
localiuies, the total cost per short gross ton on a plant whose output
is five tons daily. Might bU $20. Under the actual conditions exist-
ing at Spray during our tests, wc finti the total cost to bc $32.76
per short gross ton, if the plant were worked continuously."

In the above lowest estimate of Messrs. Houston andi Lennelly
they place horse-power at $z2. wvhereas Mr. WVillson bas secured

waler-power at Spray. and also in Canada, at a cost not excecdlng
$5 per hà.p. On tlals basis, and assuaning L at 2.50. C at 2.75, and
P 350o, the figures wvould amouant to z. i8+ j..%% 2.c-3, or a total of
$5.81. Tlae cost of lime and coke, lîowever, îo placed nit a î.ery low
figure, but it is evident that the tr uc theurotical minimum price as
between $5.8x and $8.73.

1 have also the folloving estimates us ..ost at the Niagara Falls
establishment. lu protluce one tun of carbade, at rate o! zo tons
per day :
It requireS 200 electrical h1p.. 24 hours at $20 paqr year, $io.95

1.440 lbs. coke. at $3-50 Per ton ............... 2.52
1,8oo lbs. lime, at $4.50 per ton ............... 4 05
Labor, depreciation, etc.. etc .................. 6.18

$23-70

It is noticeable that this estimate is somewhat in excess of the
tiacoretical values as laid dowvn by Messrs. Houston and Ken-
nelly, andi may bc improveti on as experience is gained. I
wvas informeti that tlae first rtin o! c.arbide manufaclureti

at Niagara Falls early in 'May gave about 25 per cent. better
results than their estimate, andi that they hoped to improve still
more as th,, gained experience and the men got useti to their work.

Mr. WVillson commenced to erect a factory at Mferritton, Ont..
in April. on the old Wrelland canal, where lie has secured i ,5oo-
horse power at locks 8. 9 andti o, andi expects t0 turn out carbide
ait Ile rate Of 734_ tons daily at the lowçest possible cost. He has
also secured a very large amount of power in the Province of Que-
bec. where he intentis to manufacture net only for Canada, but for
export to foreign countries. It is quite evident (romn the report of
the Progressive Âge commissioners andi from the experience of the
Niagara Falls Company. that calcium carbide can bc rmate and
sold at a price 10 compote wiîh ordinary gas andi electric light.

It lakes te produce zoo hbs. carbide. as showai theoretically
87 '4 lbs. lime andi _56g lbs. of carbon: cf the latter W74 hbs. com-
bine wvith the metal calcium and iBU8 lbs. combine Nvith the 2.5 Ibs.
of oxygen of the lime, and escapes from the furnace as carbon
monoxide, in accordanze wvith the following formul.m:

Cao +3 C = CaC2 +00o.
8734 lbs. + 56 lbs. = zoo lbs. + 433 Ibs.
Ca C2 = Ca +0C2.

zoo lbs. = 623ý4 lbs. + 37394 lbs.
C = C +0.
4334 lbs. - î83'& lbs. + 25 lbs.

Calcium carbide conlains 62 5 Parts Of calçium and 37.5 Parts
carbon in zoo, and Mihen brought into contact wvith water acetylene
is generated to the extent of 5 8q cubic (cet of gas tu each pound of
carbide used ; or by weight zoo Ibs. of carbide and 563.< lbs. of
waler evolve 40.63 lbs. of acetylene gas and forml 11_5.62 lbs. of
calcic hydrate (slaclied lime) in accordance wvith the following
formula

Ca C2 + 2 H2 O0 Ca 0 H2 0 + Ca 2 H2.
100 + 56.25 - 15.62 + 40.625.

The acelylene gas s0 generateti conlains in zoo parts 92.3 parts
of carbon andt 7.7 parts of hydrogen. or in the 4o.625 pounds gene-
rateti (rom zoo hbs of carbide we have 3734ý hbs..of -carbon and 3.%
hbs. of hydrogen.

Acetylene can be produceti (romn carbide by the addition of
water and distribuied andi storeti in a gasomecter, or the gas may be
compresseti into a liquiti andi kept in a suitable cylinder and drawn
off as required for consomrption, a reducing valve being adjusted t0
gave the necessry pressure for burning. One cubic foot of liquid
expands mbt 400 cubic (cet of illuminating gas, so that a large supply
may be storeti in a very small space, but for experimental purposes
andi for a limiteti supply it is preferable to make thegais direct from
carbide and store il in a gasometer. The pressure necessnry 10

liquefy acetylene depends tapon the temperature. At 67> it requires
a pressure of nearly 60o lbs., and 320 323 lbs,. at 28.6' below zero
135 lbs., and at i.i6o' bilow zero 15 lbs. WVe sec that there is no
danger of freezing it in amy habitable place. As an illuminânt
acetylene surpasses in brilliancy ail other known illuminants.
WVhen burned ai the rate of ive cubic (cet per hour il gives 240 to

250 c.p., whercas*thc best coal or wvater gas rarely excectis 22
candles for each five cubic feet burned per hleur. Acetylene gas
Ihus gives 10 to 1234 limes the light of ordinary gas, or i,ooo feet
is equivalent to 10.000 to 12,5oo of ordinary gas. Acetylene is a
commercially pure gas. containing 98 per cent. acetylene and 2 Per
cent. of air. the latter having slight traces o! other substances. It
is clear anti colorless. with specific gravity o! 0 91. WVhen a light.
is applied te it in open air, if burns with a bright Yel'ewv but very
smoky flame, on accounit o! ils extremne richness in carbon, but
whcn confineti andi delivered under suitable pressure il gives an
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