
JOURNAL 0F THE BOARD 0F ARTS AND MANUFACTURES FORt ONTARIO. 808

and that ha left thie to be done bv the Englishmen.
lu any case, Reauniur seems to have preferred the
use of a mixture of cbalk or of calcined bones, and
not red ore, for decarboniziing 'the metal.

The pig iron used in the manufacture of malleable
caet iron muet be free frorn phosphorus and sul-
phur. The beat materiale are hence Swedisb a ud
Styrian pige, made with charcoal from the pure8t

ores. The laet kind is ueed in the soutbern parts
of Germany, but its price makes it impossible to
cmploy it in England or even in northern Germany.
The rnoet usual material is bience pig iron made
with coke fromn the hematite ores of the Cumberland
districts. A small proportion of Swedieh pig is
sometimes, but probably very rarely, added. The
pige with the wbitest fractures are preferably cm-
ployed for larger castings, and those with a grayer
fracture for smaller articles. As is usual in these
cases, the proportions of the mixtures uscd are
made a myetery by the different makers, but there
can be littie in this, as different establishments
use pige with different brande and varying mix-
tures. The principal thing je evidently to have as
littie phosphorus as possible. Some yeas ago a
patent was taken out in France for mixing in the
crucible fromn two per cent to eeven per cent. of red
copper with the cast iron intended to be made -
malleable, in order to give it more fusibility, and
to obtain castings with a botter surface. We are
mot aware, bowcver, whethor this plan bas boen
mncb adopted.

The pig. je usually mnelted, in crucibles,.smre-
tîrnes of plumbago, and holding about flfty or even
sixty pounde-the usual size of steel crucibles-
wbich, ini the ordinary method of pouring out by
band, is determined by what an ordinary man can
lift. The crucibles are covered up, in order to
prevent the access of impurities from the coke,
withi a conseqýtent waste ini skirnming the fluid
nietal. As with the crucibles, the furnaces used
are generally those employed in rnelting pot steel,
bcing from two -to three feot square, tind holding
four crucibles. No blaet is used, as the reeulting
saving irn time would be counterbalanced by the
incregsed coneumption of coke In this part of the
process the principal -point je to attain as bigh a
temperature as possible for pouring the metal into
the mold. The melter mostly telle thie by dipping
a red hot iron bar into the crucible,-on withdrawing
which the fluid iron should spring off in aparke.
The crucible is then taken up by a pair of tonge,
and, after skirnring the surface of its contents, it
is ernptied as quicly ne possible.

The molde are made in greea or in dry sand1 in
the usual manner, but great care bas been taken
with the ernall and cornplicated detaile, the molding
of which forme the moat economical application -of
malleable cast iron. These are beet cast tother
and broken off when cold. With heavier and mare
cornplicated castings it is very important carefully
to determine wbere te place the feeders for formý
ing, so to speak, re@ervoire for holding the extra
fluid metal intended to follow up the shrinkage.
If this hae neglected, ernail cracks are produced,
which are cornpletely visible under the subsequent
operation of annealing. Such feedera muet not be
placed at any Buddea changes in shape of the caet-
ing, suob as at any corners-e, g., at the pins caet
on levers, and so on. Trhe castings produced are

rernarkably brittle, and many wasters are prodnced
in cleauing thern. This 'operation je haest donc
iwhen they are thorougbly coooled down. To delay
this titi after the anraealing procoas would of course
be attended c'ith the obvions difficulty of having
te deal with a tongh, mealleable vmaterjal. It je
also important to take the castings ont of the molde
as soon as possible, in order te avoid the production
of cracks, as the ebrinkage in cooling je consider-
able. In fact, almoet double the nsual allowance
for sbrinkage must be made in the patterns, thongh
this somatimes varies, as migbt be expected, with
the mixtures emaployed. The molding boxes are
cither set quite vertical or at a coneiderable in-
clination. The firet position is always oinployad
with emaller castings. The rnoulding should bo
donc very aeatly, ia order te save as rnuch as pos-
sible any cleaning after annealing.

The last and the moet important, difficuit, and
expeneive process je decarbonizing or annealing
the castings. Tbey are placed, together with pow-
dered hematite or red ore, in caet iron cases or
muffies, and kept at a high temperature for a long
time. These boxes, cast with sides about an inch
thick, either have covers or are piled in the fur-
nace one aboya anothor, any oeninge or cracks
being luted with dlay. Oaly round muffles wore
used at one time, but square boxes are now em-
ployed. The castings are packed in these boxes
with alternate layers of hernatite ore, which je
placed so as to form both tho bottom and the top
layer. In packing the boxes with hematite care
muet be takein that thin and thick casting@ do net
corne together. Tbe boxes containing the larger
one muet also be set in the furnace neareet to the
fire, and thoso with the emallor articles in the
binder Plrt f this je not doue, in the firet case
the emaller castings are burnt, and in the second
the larger once get only haif decarbonized.

The decarbonizing furnace je simply conetructed;
the grate je in fron~t, and the fire gases are induced
bctween the boxes placed in the binder part of the
furnace. Or they may conest of square chambers
with an inlt at the aide from a door for charging
and dischàrging; and with a bottom divided into
longitudinal rows, between wbich are placcd two
or three narrow gratinge extending the wbole
length of the furnace. The flues open fromn two
places in the roof. A damper at the sida serves te
watch the firing, which muest be donc vîth great
care and any accoes of air to the castings prevent-
cd. on lighting the fires the temperature je raieed
to a bright red at the end of twenty-four houre ;
thie heat is thon regularly kept up for three, four,
or aven five daya, according te the aise of the eust&
inge and the amount cf annealing it je wi8ed te

give them. At the end of that time tha fire is
allowed to faîl and the temperature to diminish
dnring twenty-fonr hourea; wben the furnace can
be opened and diacharged. The boxes are then
unpacked and their contents cleaned. The anneal-
ing operationisea very delicateoe. Witb too high
a temperature, abould the hematite ha net mixed
with a sufficient proportion of previously uaed ore,
or ahould the air maka its way in, the castings
are moat likely burnt. An unequal or a too low
temperature bas for resait an imperfect decarbon-
iztaion and brittie castings. The most coneider-
able expon8e in this manufacture consiste in the


