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IRON INTO FINE STEEL WITHOUT FUSION.

Various processes are at present known for converting cast-
iron into steel ; those most in use being the Bessemer process,
which consists in refining by contact with the oxygen of the
air, and that known as Reaumur's process, which acts by
means of reaction, and which has been greatly improved by
Siemens, Pierre, Martin and others. Ingenious as all these pro-
cesses are, none of them have yet yielded—nor can they ever
yield—anything but imperfect results ; the products in all cases
consisting of compounds which are intermediate between true
pig-iron, cast-iron and stesl. For the purpose of getting rid of
these defects, and of improving the quality of the metals, they
are maintained for some hours at a red heat, in the middle of
a mass of cbarcoal, uver which is slowly passed a current of
nitrogen, carbonic oxide, and various gaseous hydrocarburets.
Wood, charcoal, peat, coke or any kind of vegetable matter,
well dried and heated to a temperature of about 122° Fahr,
is_plunged into some hydrocarbon, such, for instance, as
sclist oil, which has heen heated to the same temperature.
Under these conditions, the liquid is absorbed by the carbon-
aceous substance in the proportion of from 12% to 15%. A pile
is then formed of alternate layers of bars of Bessemer metal,
Martin iron or other product resulting from the refining of pig-
iron, according to one or other of the processes above referred
to; the whole is placed in the receiving apparatus, which con-
sists of a kind of retort of any shape, heat being applied
ﬂadually until the iron reaches a red heat. By these means,

o excess of oxygen contained in the vegetable substances forms
an oxide of carbon, by combining with the vaporized hydro-
carbon, and the nitrogen assists in the formation of ammonis, so
that the metals are surrounded by the gaseous compound which
is recognized as being the best for their conversion into finished
steel or cementation steel.

PrLaviNG BALts.—India-rubber has been very largely em.-
ployed of late in the manufacture of glaying balls, These are
made either solid, inflated, or self-inflating, and are used for a
variety of games. The majority of the solid india-rubber balls,
until very recently, were manufactured in Germany, but an
English firm having acquired the secret of their success, a very
large portion of the trade has reverted to this country. All
description of india-rubber balls, with the exception of foot-
balls, are vulcanized in strong iron molds, cast in two sections,
snd turned perfectly true on the inside ; a number of these
molds, when the rubber has been inserted, are usually secured
together by one pair of clumps. The secret of the German
method of manufacturing solid india-rubber balls consists in
rendering the interior of the rubber porous, while the outside
is perfectly uniform and smooth. The object of this is not only
to make the ball much lighter, but to make it appear more
elastic, and thus impress the uninitiated with an idea that they
are manufactured from a better quality of india-rubber than
they actually are. To produce this effect, the following ingre.
dients are mixed together : 20 lbs. of African ball rubber ;
114§ 1bs. red lead ; 46 lbs. vulcanized (best rubber) crumbs;
48 1ba. vulcanized dark compound crumbe ; 6 lbs. salt, wet saw-
dust, or other substances capable of rendering the material
}Eorom by expansion when subjected to a high temperature.

otal, 1204 1bs. The mixture is placed in crumbs in the raolds,

a solid wooden ball being used as a sort of kernel or center for
each ball. .

_ UTILIZATION oF Exmaust STEAM.—According to the inven.
tion of Mr. N. W. Ericson, of Stockholm, he lets steam of higher
pressure, or higher temperature, or both higher pressure and
temperature than the pressure or temperature, or both, of the
steam which is to be used in a steam-engine or for any other pur-
pose, pass into an apparatus for the suction and coupression of
elastic fluids, in order that the said higher or stronger steam
‘may in such apparatus act as the suction fluid to the said spent
steam ; this suction and compression apparatus is further con-
nected with the apparatus wherein steam is to be used in order
that the spent steam msy to a great or leas extent be drawn into
the suction and compression apparatus when the actingor higher
steam passes through it. The mixture of the scting or drawing
steam and the spent steam pusses through the delivery pipe of
the suction and eompression apparatus (and its continuation, as

to

uired) either to the place where the thus compressed steam is
used, or else first through an apparatus containing saturated

at te

steam, or water, or in 80 near connection with water th d o
steam if in a superheated state becomes more or less saturat tho
lowered in temperature, or else into an apparatus wherell.
steam, by cooling, is rendered liquid, and the heat thereby &'
out is used for generation of fresh steam. This latter appare .y
may be the steam boiler in which the acting superheated ste® 1
generated, or another steam boiler or vessel. The suctiod 2
compression apparatus may be any suitable section and co®
sion apparatus, such as an annular or other jet apparatus.

SPONTANEOUS GENERATION.—Another contribution 0 trl;:
spontaneous generationy controversy, faioring the germ thed y‘l
has just been published by Prof. Tyndall, in a paper to the R".n‘
Society. He reports that he took with him to the Alps d““i
the pust summer one hundred flasks of infusions, 50 of tur™®
and 50 of cucumber, that had been prepared in the mboratowe”
the Royal Institution, and carefully sealed. Of these 20 we
broken in transportation, and were found to be swarming .,
ganisms. Another lot was opened in an atmosphere in WO
saw-dust had been shaken up, and was soou turhid with o
isms ; others were found to be infected by the proximity oh.g
cascade of water derived trom melting snow ; while others 07
were opened in the pure air of the mountains were found to re™® Iy
clear and uninfected. These results of Prof. Tyndall are entiré
confirmatory of his previous experiments and announcementss -
which he has always taken strong ground against the hypoth®® 3
of spontar.eous generation advocated by Bastian and others, ";,
has muintained the view that the origin of the swarms of 0
isins that make their appearance in decomposable animd .
vegetable matter must be explained upon the supposition © lb'
fection from without, through the direct instrumentality .Of th'
air bearing the germ of these organisms in contact with b y
medium suited for their development. Tyndall, in the PSP
ahove referred to, places himselfp again on record as an oppoP
of spontaneous or non-parental generation.

SILICICRET OF IRON.—The London Engincer reports tht, tl:;
French Société &’ Encouragement has undertaken to examine 1%
the uses that can be made of the new compound, ¢ siliciur®
iron.” An ingot, weighing about 3 kilogs. (6.6 pounds) ‘t'h‘
sent to the Society by Prof. J. Lawrence Smith, having it
following properties : Color, like platinum ; specific gﬂ‘"’.{f
8.5 ; easily broken with the hammer; does not rust in the 87/
is not corroded by ecuncentrated nitric acid, and is sca!'cf’on
attacked Ly any reagents except finohydric acid and by fust 3
with alkalies at & red heat. As a substitute for the rough"‘?n‘
ready mode of testing iror: and steel with the hammer, Mr. HeT! 16
proposes an electro-magnetic test. The pieces to be tested (W
rods, bars, etc.) are passed through a magnetizing helix, ¥ né
if any bresk in the continuity of the fiber exists, the "wd
may be detected by means of a magnetic needle suitably mou?
:)ln a block above the helix through which the test piece®

1awWn.

DrawING IN ScHooLs.—The report of the judges on the 5¢
drawings lately exhibited at Boston, from varioua towns ,Of
State, says.that there is no feature of the exhibition this Yo
so pronounced as the *‘systematic educational treatme®
drawing in public schools, to make it useful as a preparatio? 1o
the practical duties of life, as well as to employ it as an i®
ment of education whereby knowledge of other studies mey 19,
au1uired, rather than to consider it as an ornamental study 2
of little practical importance. 1t is a triumph for drawing ”iﬂﬂ
elementary bianch of education, that all mere picture@“k.m.
has been abolished, and & thing of work having industl:ml "”4
an% means substituted for the thing of play that drswing ¥
to be.”
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A New PROCESS OF GLAZING.—A mnew process of .8]"’:’
has been introduced by which putty may be aﬁogether dlsl’”: tho
with. Vulcanite is the substance that is to take the place 0! "oy
old material. The window sashes under the new system &%
be s0 arrauged that the glass may be fixed into the grooves giﬂ
pared for it, and, coming into contact with a strip of °'3n,d
attached to the frame, the glazing is complete. Any ﬂnﬁk: 1Y)
werkman can fix the glass, and, when fixed, there is no potty

perish under the action of the atmosphere.

THE electrieal resistance of pure water, aceording to ?mmfl‘,
periments of Messrs. Exner anf Goldschmidt, decreases l{“‘,f" al
&8 the temperature rises. At 99° C. ( = 210.2° Fahr.) it 18 oug
one-third of what it isat 2° C. ( = 68° Fahr.). A similar 7

is observed with water acidulated with sulphuric acid.
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