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temperatuee. It was deduced from the tests that stee}
ot iias ha permanent damage from subjection to severe
colds.  As to the effects of very low tewmperatures in
respect of the resistance to transverse shock, the conclu-
oons arrived at were:—(1) The, fragility of the steel
increases as the temperature decreases.  The untem.
pered bars withstood, on an average, 14-6 blows
at ordinary tewperature, and 5.9 Llows at the low
temperature, he tempered Dbars withstood, on an
average, 17 Llows at ordinary tempsrature, and 12,6 m
the low lcu:lwralum. (2) A comparison between the
tempered and untem pered bass shows that under the ac
tion of the cold the fragility of the untempered bars in.
creases ina large proportion,  (3) The stifiness increases
as the temperature dimlm§hcs. The lgroad results of the
experiments are set forth in the following terms i—Uunder
the influence of severe cold the molecular state of steel is
maditied temporarily as follows :=—=The elastic limit, the
Lreakimg load, the har_dncss and thq _su!Tncss increase as
the temperature diminishes, the fragility under shock also
increases, aud the clongation decreases.  These modificas
cations have not a permanent character, and the metal
returns to its original state under the ordinary tempera-
re.

The cost of making Tin-plates.—According to a
o Retired Ironmaster,” who says he has followed the
corse of the tin-plate industry in England and America
fur the Jast twenty years, tin-plates could be profitably
made even now in the United States.  He gives the fol-
Jowing figures as to the prime cost :

Cal ulation showing at svhat cost tin-plates can be many-
Jactured at various points in the United States.

2,240 Ibs. of steel billets, freight paid..... $26.00
5 per cent. waste in heating the same. ..., t.30
7 percent, cropeends s ienoriieeaee .. $1.82
Less available serap cooeeceiaiiiiiania., 1.40

0.42
Labor in bar-mill, heating and rolling. ... 2.25
Fuel (coal at .25 perton).eeeeeveneenans 0.7%
2,240l tineplate barocoeeieenniiiall, $30.72
Sheet serap, 13 percemteeiieenieaeeas. $1.68
Less available scrap ......... cvesseenes L53

. — 3n
Tonnage labor in sheet-mill, Amalgamated

ASSOCIALION 1A eveeiianaane . 14.40
Towalioioaaiens Ceeeenans et $48.2
60 [bs. acid for black pickling at 14c..... 0.90
Waste in pickling, 2 per cent...... ..., 0.97
Pickler, perton....... cevens veeeeeaaeas 1.50
Anncaler, per tOn. ..oviaceicecas ciann 1.00
Fuel for shect-mill and annealing (1 ton
Lo ) 1.25
Cold-rolling (smoothing plates)........... 1.00
Totale et tiincianancnironsne $54.83

Wear and tear, repairs and maintenance. .. 3
Day labor and salarieS.iieevecanaianans. 9.50
Current aud incidental expenses.ooa.o.., 3

2,240 1bs. black plate ready for, tinning. ...
(Cost per 1b. 3.16¢.)
Hence the following estimate of the cost of one box of
tinned plate 1—
100 lbs. of [.C. short-weight plates per box....... $3.16
2 Wbs. acid for white pickling at s%c............ o0
Pickler’s wages..oviviviieiiiiiiiiciiiiaiiiis. O
LI 1 0 P - X
2 lbs. flux (muriatic acid and zinc)at 2¢......... 0.04

2% Mos, PIgtin At 21C. 0000t covieiiinnninns .. 0.53
Bran or middhings. ... e iiaae .. 0.03
Tin-house labor..ooeienieeenans ceveas 0.30
DT Y o X 2 X
Incidentals.c.oovutiriiiiiieiiereiiieees vaes 010
T T T - 8 ¥ 3

Loss on one box wasted out of every ten=8$1..... o0.10

Totale soiniireeronnianarsanans Ceeeeas $4.58
10 per cent. profitadded.. ...o..... ceesiaianis 040
Average freight tomarket . ccovvviiiiii i, 0.2

Cost of one box of coke tin............ $5.20
This is the cost, he says, of plates about equal to Penlan
grade, which is now quoted at New York at $5.40, For
plates cqual to Melyn the cost is put down at $6.25.
tle  estunates that it would cost about $160,000
to build and equip the works nccessary to pro-
duce the plates, and on a production of 65,000 boxes a
year he figures out that the profits ought to be $32,500
per annum, at an average gain of 5oc. per box. In con-
ncction with this subject it may be of intcrest to Jook at
the following statement of the cost of making good com-
mon sheet iton of No, 27 gauge at the American works :—

2,240 Ibs. muck bar.......ieiiienaiene. $27.00
7 per cent. waste in reheating ... ... 1.89
7 percent. cropeends. covevaeeiiias .0 $ 189
Lessavailable sciap oo veneen oenn sees LgO
. 0.49
Bar-mill labour cooiovieiiniiiiiecianns 2.25
Fuehiiiiie veveiiiaannenns tesesseanes 0.75
Cost of 2,240 1bs. finished sheet bar...... $32.38
15 per cent. scrap in sheet-mill. ... ..., . $4
Available aticoiiiiiiiiiiiiiaiiian cees L350
3.36
Sheetomitl fabour, per ton. ..., ....o.LL. 10.30
Anncaling ... C eieiees sesena aee 1.00
Fusl for mill and anncaling........ R 1.25
Totaleevuiinnnienevaacanns $48.29
Repairs and manufacturing expenses ... ... 3.00
Day labour and salaries....... « vee tenee 8.50
Current and incidental expenses. .ouo.... 3.00

Cost of 2,240 Ihs. No. 27 gange .. $62.79
This is cqual to about £12 11s. per ton, or 2 good deal
more than the cquivalent prime costs in England.

Wages of Scotch Furnacemen,—The following are
the ratesof furnacemen in Govan Ironworks, Scotland :—
Hematite brands—Keepers (in charge of furnace), 434d
per ton ; shift wﬁm, §s 1od 3 assistanis, 334d per ton;
shift wages, 4s 6d; fillers, 43¢ for Nos. 1, 2 and 3
brands, 4%4d for No. 4 brand ; shift wages, 55 6d ; pig
lifiers, §id per ton, with no shift wages. Ordinary
brands—Keepers, for No. 1 brand §24d, for No. 3 hraud
3744 ; shift wages, g§s 6d; assistants, for No, 1 brand
3344, for No. 3 brand 23§d; shift wages, 3s 10d 5 fillers,
for No. 1 brand 4744, for No. 3 brand 374d ; shift wages,
§s 1d ; pig lifters’ shift wages, 55 1d ; scale men, 4s 7d.
The masters also make an all round deduction of 734 per
cent. for sand, and when selling off allow 2}4 per cent.,
Leing @ general deduction of the above rates of § per
cent.  Dixon’s furnace men state that these rates are from
5 10 10 per cent. fower than those allowed at Coltness.
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The Basic Process as Applied to Copper Smelting.

At a meeting of the English Socicty of Chemical In-
dustry, Mr. Percy C. Gilchrist read'a paper on basic
copper smelting.  Arguing from the great advantages
which cnsue from the replacement of the ordinary siliceous
linings of steet swmelting furnaces by a lining composed of
basic material, when phosphoric pig iron has to be con-
verted, the author thought it might reasonably be expected
that the substitution of a basic lining for the siliceous
lining hitherto employed in copper smelting furnaces
should also be followed by similarly advantageous results,
especially when the cupriferous waterial to be treated
contains any notable percentage of arsenic or antimony.

In the case of steel manufacture, the result aimed at in
substituting a basic lining for the acid was well defined—
viz., the removal of phosphorus, a problem incapable of
solution in acid lined furnaces, owing to the acid nature
of the slags necessarily formed with such linings, but
which was readily accomplished so soon as the presence
of a basic lining in the furnace allowed of a basic slag
being formed and maintained.  No such direct improve-
ment, however, was to be looked for in the case of copper
smelting, as the only deleterious clement occuring with
any frequency in crude copper, viz., arsenic, can be very
perfecily climinated in the acid lining at present made use
of. A carcful study, however, of the composition of
copper roaster and refinery slag reveals the fact that, un-
like stecl slags from acid practice, the copper slags formed
during the removal of the arsenic are basicand not acid in
chamcter, the basicity being chiefly duce to the presence of
copper onide in quantity more than sufficient to neutralise
the silica, which latter, in the roaster and refinery furnace,
originates almost wholly from the sand or clay used to:
form the furnace bath. ~ Lime or lime and soda ash are
used very generally in the ordinary sand lined refinery,
but the quantity which can be added without detriment to-
the lining is not large,"and docs not compensate for the
large amount of siliccous material which is dissolved away
from the sides of the furnace. It was therefore rather in
the dircction of lessened oxidation, and therefore in.
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HE ABOVE CUT illustrates our DUPLEX AIR COMPRESSOR, which in the United States has hecome
the Standard Machine for permanent plants where cconomy of fuel is sought.

" We also build Straight Linc Compressors—the Lost of their class—for Contractors® use and for Explo-
ration work where low first cost and semi-portability outweigh considerations of economy of fael,

All eur Compressors are now fitted with our positive-motion Air-Valves, the only real improvement
thut has ever been made over the old Spring Valves. '



