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steel, remains still suspended near thf* surfnc.e
of the metal, in a pasty or semi-fluid condi-
tion, until it has either imbibed a sufﬁcwnqy
of carbon from the circumnatant steel, or till
the temperature shall have been rmsed‘ suffi-
ciently to effect its fusion. \Ylncll this has
taken place, and the metal is poured, 1.I1c
ingot will be as perfectly sound as any ordin-
ary casting, but slightly porous at the cen-
tre, from the shrinkage of the ﬂuul., Whll."l,
of course, sets first at the outside ot the in-
got, in contact with the cmnpnrnuvcl‘y. cold
iron of the moud. If any particles of infus-
ed, or imperfeetly fused iron remain in the
steel, when poured, the mwot will be found
fall of littde cells or caviues, num('rous.mnl
large, in proportion to the quantity of inius}'d
iron present; and as ivon of the best qu:nln)f
is the most infusible, it fullows that the steei
prepared from it is more liable to the dlnom—
i.e., full of cells or cavities—than cast-steel
from an inferior kind of iron.  In all cases
with a sufficient heat, a perfeet degree of
sharparss and «olidity may be given to castings
from fused steel; but the intense temperature
required to effiet this, with fine cast steel, ren-
ders it a matter of experiment more than of
practical unlity.  For the common uses for
which cast steel is manufactured, the fusion
is suflicient to adapt the ingot for tilting into
bars, but insufficicnt to produce a  fine and
perfeet casting.  In the emmmon refinery, or
funning out fire, an analogous phenomena is
observable. A portion of the charge is mal-
leabilised during the operation to a certain ¢x-
tent 3 and, Joating to the surfice of the denser
and more carbonised metal, it forms the cellu-
lar fuce, so strongly developed in very high
blown fine metal.  In the blast furnace, where
portions of the materials arrive at the zone of
the fusion in a state of nialleable iron, this
iron mingles with the more carbonated pig-ivon
and when present in excess, it floats to the sur-
fuce of cach pig of iron, occasioning honey-
combs, of a depth proportioned to the amount
of malleable alloy contained in the pig-iron.
When cast-steel is prepared direct tfrom the ore,
the cellular strieture is never developed, be-
cause the fusion is always homogenous, and
there can be no particles of malleable iron pre-
sent to disturh the consolidation of the fuid
steel.  'When a piece of blistered steel is first
fused, or liquified, in a small clay crucible, and
then allowed to cool down, the surface of the
cold metal will he found finely radiated, like a
fan, with delieate ridges of steel; whilst the
lower side of the ingot will be found full of deep
hollows, scalloped out like skulls, and covered
with a net-work of arborescent crystalization.
When #« much higher temperature is applied,
and the fusion has become perfect and the divi-
sion of the metallic particles more complete, the
ingot will be found, when cooled down in the

crucible, smooth upon its surfice and sides, und
exhibiting merely the lincar edges of us crys-
talline swucture.

From this it isclear, that without a full fusion
the steel will not il up cven a heated mould with
solidity ; and, when perfealy fused and ren-
deced liquid, it wil!, as fur as Ihave seen, fill a
mould with perfect sohduy, even if the muold
be only lukewarm. Of course, where fusion
has barely taken place, and there 1s now great
exeess of spare temperatare above the point of
that fusion, the wctal =ts so spevdily as to ren-
der it possible t eacenie any fine castungs with
1t; and [ may observe, theet unless cast ron be
heated very much beyond its sucitmg point, it
i not,more thai cast steel, exhibit any de-
gree of sharpness in the mould.

If cast-steel be puured o a <hallow mould
of cast-iron, and tiw jet of wetad be made to
fall continuous1y i wne pitce, 1t will be found
that the steel has pencuatad the iron at tha
place, and a junction is forraed, caliiinung the
steel passing throusi every fatermedite state
into the cast-iron mould.  Wheis the mould is
deep, the bottor is protected siom the et of
steel by depth of the aud mass; so that the
moulds are uningnied 5 but, on the supposition
that the moulds ~hwald be made previously red
hot, Lam of opinion inat the stec] would pen -
tate and unite with the 1ron of the moulds.
This, however. would uot present the adoption
of red-hot moulds of a wore mfusible substance
than cast-iron ; but I do net think that the
heating of the mould wouid at ail miluence the
stahility of the ingot.

Pig “iron is an ailoy of mallcable iron,
white cast-iron, steel, and ey cast-rron ; for
it is produced on the Luge soale by a simultane-
ous fusion of a multiiade of preces of 1ron-stone,
whose metallic coutents ane existing in all
those various states wlLen they arnve at the
zone of fusion above the Lisi ; and of all the
pig-irons of commeree, that which contains the
greatest proportion o gy ca=t-non wili be the
best suited for fine castings 3 but st will be also
the weakest 5 whilst dedpiy honey-combed iron,
coutaining a large aliuy of maieable and steely
iron, will prove switabie ouly for large castings,
and where great streagth ts reguired.

‘The Scotchi iron 154 stro.e mstance of the
correctness of these vicws; for the ron-stene
is rich, homogenvus, and cusily carbonated ;
the furnaces nre eupacious aud iofty ; and the
hot-blast stoves are very effietive and power-
ful ; hence, the materials are nearly all carbon-
ated before fusion, and a weak, but fluid cast-
iron is prodaced, free, or almwost free, from
malleable alloy.—[New York Fammer and Me-
chanie.

Mirg CLEaN.~The first drawn milk contains
only 5, the second 8, and the fifth 17 per cent.
of milk.




