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Blocks, sheets and articles of other shapes
were hitherto produced in such a manner that
{he molten smelt from the furnace or the
crucible was cast into a suitably selected

< monld and allowed to solidify therein. In
'this method there is always observed the dis-
advantage that the cast articles which are
-obtained,. in spite of the casting methods
which have been modified a considerable num-
i ber of times, are never obtained free from
pipes and blow-holes. so that a considerable
waste occurs by reason of the lost head.
There will now he described a method of pro-
ducing such articles in a_convenient manner

16 and free from pipes and blow-holes.
© " The fundamental idea of the invention is

not to pour the molten metal into a separate.

mould. hut to allow it to solidify in the cru-
cible itself, and to so select the cooling condi-
2¢ tions that no pipes or blow-holes can be
formed. - On the same principle is also based
for example, the production of the single
crvstals of salt and metal smelts hut the
~ use of such a method of operation for the pro-
% dnetion of blocks free from pipes and blow-
holes was not known hitherto. The problem
_under consideration can be solved by causing
the smelt to solidify from the bottom up-
wards. This can be effected by mounting the
i crneible on a_vertically movable support.
After the termination of the smelting process
~ this support is lowered, and the crucible is
/¢ -thus brought with the bottom first gradually
" into colder zones, in such a manner that the
%I bottom. of the crucible first comes into the
lower temperature, and the cooling of the
cerucible proceeds from the bottom upwards.
In order to enable the cooling to be better
_controlled it is preferable to provide in the
4 lower partof the furnace, or under the bottom
thereof stationary copper tubes, which pass
round the support in circles and through
whieh cooling water flows. ’
_ _The same result can be obtained for exam-
13 ple. in an electrically heated furnace by sub-
viding the heating'coil, and after the com-
..p.letlon of the fusion cutting this out in sec-
tions. beginning at the hottom at suitably
selected periods of time. In an inductively

result can he obtained by switching off the
windings of the indnetion coil gradually. sep-
arately. or in groups, from the bottom, until
finally the whole coil has been cut out. The
action can also be supported or controlled by
increasing the thickness of layer from the bot-
tem upwards, of the refractory material be-
tween the smelt and the oven coil, which,
for example. is water-cooled. In order to
prevent a too early freezing of the upper
lavers of the smelt. there is preferably sup-
plied to the upper coils. which still remain
i operation. somewhat more energy than is
actunlly required by them for participating
in the complete ‘operation of the furnace.
Finally, such control may also be obtained
by slowly raising the complete induction coil
or the furnace casing.

A constructional example for an induction
furnace, free from iron. is illustrated in Figs.
1.to 8. In these, @ indicates the crucible
which is mounted on the support b. which is
passed through an opening e in the bottom of
the furnace. and for example can be moved
vertically by toothed wheel gear d, so that

“after the completion of the smelting the sup-

poit b, together with the crucible @ can gra du-
ally be lowered from the top dewnwardly.
# indicates the windings of the primary coil.
Underncath this may be provided a cooling
device in the form of copper pipes e, through
which water circulated. Tn the form of con-
stroction aceording to Fig. 2 the primary
coil. after completion of the smelting, is
raised at a suitably selected speed by a suita-
ble device. for example hy weights guided
over rollers.  According to Fig, 3 the coil £
is provided with tapping points g. g, which
enable sections of the coil to be cut out in
stages.  In the example of the circuit illus-
trated in the drawing the two lowermost
windings are disconnected by moving the
switch & from the segment 1 to the segment 2,
on movement to segment 3 the next two wind-
ings and so forth. The production of the
desired action may, if necessary. also be pro-
moted by allowing a sufliciently thick plate
of refractory and heating insnlating material
to float on the surface of the smelt or by plac-
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Lo obtain monlded
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of granular, ref aclory material. A suffi-
ciently thick layer of slag of suitable com-
position may also act in this respect.

For this method of operation, the stielting
vesye], particularly when high-frcquom-)_'
furnace is need as the smelting frnace, may
be of any suitable shape, so that it is possible
' articles of any suitable
character, The Leating winding or primary
coil i preferably o rranged {o suit the monld-
ed article to Le produced.  1n thix manner it
i possible (o obtain With *full certainty.
monlded eastings free from Dlow-holes. A
Particularly cuitable applieation is the direct
production” of <1l Llooms free from blow-
holes, whiel directly have the most suitable
shape for rolling plates, : '

It may be mentioned that a very advanta-
geous method of operation is obtained when
the above method is combined with the pre-
paring method aceording to British specifica-
tion No. 226.801.  For thix purpase it is ad-
visabie (o adapt the method of operation
according to British specifieation No. 226.801
in the manner Hlustrated in Fig. 4 in aeconl-
ance with the requirements.of the new methaod
of operation.  Fop example. in induction fur-
naces, free from iron, the lower opening of
the somewhat evhindrieal induetion coj] i is
closed by a chamotie plate 2. % formed of one
o more parts. Ouio this chamotte plate. iy
fitstly charged up to a pre-determine| depth
of the layer a granular or sandy materin] 7
steh as ground bauxite which st {he tempera-
tures oceitriing during the operation is not

capable of sintering.  There ix then placed

inside the coil o this layer g thin-walled
: <heet<metal exlindor
space Letween the sheet-metal eylinder m

Ztsand the intermeddjate

1 and
the fidiietion coll £ s filled with the samwe
granular or sandy material whicel, does not
sinter at the temperatires which oceur.  Indo
the interior of the sheet-metal evlinder there

- 15 then placed Tor example, a sheet-meta] ens:

-addition, if Aesived, of powdered

g of which the onter shape corresponds
with the surface of the casting to be stibse-
quently produced. according to British Pat-
ent 226801 and in the interior of which s
Pliaced the material 10 be fused,
mediate space Letwoen this sheet-metal tem-
plate 4 and the sheet-metal evlinder . js
filled with a granylay or sandy materia] suely
as ground. magnesite, o alumina, with the

glass or
borie acid which at the temperatures oecur-
ring . during the JOperation, is apaile of
sintering ang retaining its shape.  After the
charging of the furnace has been completed
in_the manner indicated, the sheet-mety]
evlinder iy withdrawn, whereby the two
layers of non-sintering granulap or sandy
material 7, and the sintering materia] o are
not intermixed, It simply put in cantac
with ne another, Thix material o, by rea-
suit of the fact that it sinters at temperatures

-

The inter-
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which are comewhat below the fusion point
of the metal to be fused. or of the alloy to be
fused, thus forms to some extent. a shape-
retaining erueilile,
ubper opening of the indnction coil i the tem-
perature nmder the circmmstances will not Le
suﬂicivn{}.\' high in arder to effeet a suflicient
sintering of the shape retaining material o,
It iy consequiently he advisable when set-
ting up the furnace to Insert at thispomt_u
tuluilur coction of refraciory material as ju
indicated in the drawing of the furnace at .
Inorder to obtain 5 sufficient increase i
temperature in thege Upper zones it may e
advisable {e cover the lpper opening of the
fusion chinmber by a thick relractory plate ¢
or to apply a layer of granular or sandy re-
iractory material,
Daring the fusion
will still be capable
massis ot adupted to

process the materia] 7
of crumbling, as this
siter at the tempera-

tures which oeciy during operation. 'The
mass o -however, will sinter together irto a

sh:ape-re('uinin;r crucible of like body at tem-
bertnres which are helow the temperature at
which the fusion commences., After the
cempletion of the fusjon the separate sections
of the induetion coil, commencing from the
Lottom. are disconnected in stages at suitable
intervals of time and thus the smelt. is cansed
to solidify from the bottom upwards, free
from biow-holes and bipes.  After the com-
bletion of the smelting and solidification the
chamotte plate I js partly or wholly drawn to
one side and the materin] 7. which'is still ca-
xable of crumbling, is allowed to run ont
downwardly, A« soen as this has been déne
the easting whiel has heen produced i, the
interior of the indnetion coil, with its sur-

rounding sinterad layer o is freely exposed, -
and can he readily

removed. either upwardly
or du\\'m\'nrd!‘\' from - the induction coil,
whereupon the furnace can be re-chargeid,
The layer 7, which has not sintered and which
has remained capable of crumbling, and g
between the sintered part o angd the coil or
the heating clemont., also serves as a protec-
tion. acainst furnace breakaes, Should a
erack ovenr in tha sintered laver o fop any
reason. this conld not he continned througl
the laver 7 as thix laver remains erambly and
would thus preven the passage of inetal to
the coil, Finally it is advisable also to com.
bine the method of operation with that ge.
cording to which the outer space between the
coil or the heating element and the furnace
casing is filled wit]y 4 crumbly. sandy nate.
rial.  If in the case of an accident there
should be such coliapse of the Materialy 7
and o that the molten smelt should come jp
vontact with the indoction coil or the hent-
ing element they the smelt conlid not s into
the space outside the induction coj] or the
heating clement, an( consequently could not

In the zone adjacent the -
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come into contact with the furnace casing and
thus damage this.

Finally it is possible to work a furnace op-
erated in accordance with the construction
above deseribed readily in a gas-tight casing
s (see Wig. 4) and to allow the fusion opera-
{ion to take place in a protecting atmosphere
or in a vacuum. As in accordance with the
invention. the bLiock, free from pipes and
blow-holes, is produced at the place of fusion
without casting, it is not necessary fo provide
soparaie devices for carrying ont the casting
in a protecting atmospliere or a vacuam, or
to arrange the furnace together with the cas-
ing =0 as to be capable of heing tilted for this
purpose.  This is of considerable importance
in the case of induction furnaces free from

iron as in such cases, as is well known, the -

casing must either consist of a non-conduet-
ing material (for example, earthenware) or
of a poor-conducting metallic material which
in addition must also be subdivided in a suit-
able manner so as {o be electrically non-con-
dueting.” Doth in the case of carthenware
casings and subdivided metal casings the de-
vice Tor tilting canses considerable difficul-
ties by reason of the mechanical strains to
whiceh the furnace is subjected, and it is there-
fore to be regarded as a technical improve-
ment that the «bove described constrietion
methods of operation enable blocks zulnl

3141

and
exrtings free from pipes and blow-holes to
produced in a constantly stationary furnace.

While 1 have shown and deseribed my im-
provedpreeess anl the means for producing
castings free from blow-holes and pipes as
pointed out above, T do not wish to Tmit my=
w0l to the exact steps and mieans deseribed]
as T am awgre that two or more of the steps
deacribied may be combined and many minor
chauges may be made in them without de-
parting from the spirit of my invention.and
T ¢laim such equivalents as may suggest them-
selves to those skilled in the art.

I claim: :

1. The method of producing castings free
from pipes and blow-holes in smelting fur-

“maces, which consist in melting the metal in

the furnace. particularly in electrically heat-
od furnaces such as resistance furnaces or in-
duction and high-frequency furnaces and
eradually solidifying the entirely molten
metal from the bottom upwards in the smelt-
ing vessel.

2. The method of producing castings free
from pipes and blow-holes in electrically
Leated smelting furnaces which consists in
thoroughly melting the material in the fur-
nace and then successively eliminating at an
adjustable speed the action of the heating de-
vide from the bottom of the smelting vessel
upwards.

3. The method of producing castings of a
determined shape free from pipes and blow-
holes such as slab blooms for rolling plates

3

“whicli consists in smelting the metal or the

alloy in a ceramic smelting vessel which has
the =ame shape as the desired article to be
produced, and graduaily solidifying the en-
tirely molten metal from the bottom upwards
in the smelting vessel.

4. The method of producing castings free
from pipes and blow holes in smelting fur-
naces, particnlarly in electrically heated fur-
naces such as resistance or induction and
high-frequency furnaces which consists in
excluding oxvgen from the neighborhood of
the smelting vessel during the smelting op-
erafion, smeltine the metal and gradually

‘solidifving the thoroughly liquefied metal

from the bottom upwardly in the smelting
vessel. ‘ )

5. The method of producing ferrous metal .
-astings free from pipes and blow holes in a |

coramie lined smelting furnace particularly
in electrically heated furnaces such as resist-
ance furnaces or induction and high fre-

queney Turnaces which consists in melting the
metal in the furnace and gradually solidify-

ing the entirely molten metal from the bottom
upwardly in the smelting vessel.

6. The method of producing castings free,
from pipes and blow-holes in electrically
heated smelting furnaces such as resistance
or induction and high-frequence furnaces
which consists in first forming a sheet-metal

casing of which the outer shape corresponds

with the surface of the casting to be pro-
duced, swrrounding the said casing with a

layer of a granular material capable of

sintering close below the melting temperature
of the material to be smelted, surrounding
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the said layer with a'layer of a granular ma- -

terial not sintering at the said temperature,
then introdncing the metal to be smelted into
the interior of the metal casing, heating the

‘metal by means of an electric current up to

the molten state and gradually solidifying
the molten metal, after completing the melt,
from the bottom upwards in the smelting
vessel.

7. The method of producing castings free
from pipes and blow-holes in electrically
heated smelting furnaces such as resistance
or induc¢tion and high-frequency furnaces.
which consists in first forming a sheet metal
casing of which the outer shape corresponds
with the surface of the casting to be pro-
duced, surrounding the said casing with a
layer of a granular refractory material ca-
pable of sintering close helow the melting
temperature of the material to be smelte(i

surrounding the said layer with a further

layer of a granular material not sintering at
the temperature produced between the layer
being capable of sintering and the heating
devices, then introducing the metal to be
smelted into the interior of the metal casing,
heating the metal by means of an electric cur-
rent up to the molten state, gradually solidi-
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fying the molten metal, after completing the
melt, from the bottom Upwards in the smelt.
in,«z_ vesse], thep allowing the not sintereq ma-

from Pipes and blow-holes in electrically
heated Sielting Turnaces syep, as resistance op
induction ang igh-frequency furnaces which

10 COmsists in firgt forming 5 sheet meta] casing
of which the outer shape corresponds with
the surface of the casting to he Produced, syy.-

- rounding the lower, greater part of the said
Casing with g layer of 5 granular refractory

$ Material capahle of sintering close below the
melting temperature of the material to pe
smelted, and gy upper, smallap bart with g
tube of refractory materia], surrounding the
said layer and the tubulap element witp a
50 layer o granular material, not sintering gt
: . the said temperatyra, then introdncing the
B9 Mietal to be smolteq into the interior of the
i o Meta] casing, heating the metq] by means of
o .An electrie current up tq molten state, ang
25 gradually sOIidifying the molten nietal) aft.
8T completing the melt, from the bottom up-

wards in the smelting vesga].

; _ he method of producing castings frep
e : from pPipes ang blow-holes in electricn]l_\'
3 heated Smelting furnaceg such ag resistance

i Or induction and high-frequency furna.ces_
- which consists in fipst orming 4 sheet-meta]

[
e

35 duced, Surrounding the said casing with g

tires pProduced between the first layer ang
. the lirnace.\va}ls. then z:ntmgiucin;r the metga]

urnace wals, not sintering at the tempers.
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