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% 1325 | MPROVEMENTS | N ELECTRI C FURNACES Thi s invention relates to
i’npr ovements it the method of fusing, in an electric furnace, those
rete fusible oxide conpounds of netats/nonnetals,(for exanpleg,

L becone el ectri
further relates to

|.aq) )
i cal |y conductive when-nol ten. 5. The @ ﬂélﬁﬁ(ﬂ‘us
| mprovenents in electric furnaces which are useful for

the fusing of those cOIMPROVEMENTS INCEEBNPREC (FURNACEY the formation of

i nsulating fibres.
for the production

BACKGROUND OF THE I'NVENTI ON Sl ag which is sonetines used ¢
of 10. fibrous insulating material is a waste product

from bl ast fur naceThpsr anventioantdedarkesorteeximptevenents nigoth€atetiad of
Si 2, 18% Al 203, 4% MyO, and sonme small quantity of [err] besides traces of
other materi afasispechinnasr pAectricofummaces hege (diserete afusibiennride

the refractory 15.

bricks are made, and will actually dissolve or wash away

the refractor9°EP?BR§s|Pfgﬁétﬁéﬁﬂépﬁﬂﬁﬁéﬁ%;%ﬁﬁ#l?ﬁ%ﬂﬁl?o 242G e VRACHt he

slag is free yunning
normal |y not %%Eﬁm?
20. spi ing wheel

reason i¥ the diffrl

invention to Mfﬁ&@

appl i cati on. ecaus
in a coke firggrfaﬁ

Thi'S,i s_Qne of twg .reasqns why. el ectric furnaces-are
ne}ﬁgtﬁéFF}ig 89“&@%}*%3 fﬂggﬁﬁﬁ is poured onto a

rhe| 1BBREEbRO2Bent .rbrr%g%%%s Y5 g opLiEhR. e 18k

t
g8 bHEEROLBE udllebiiculdy dife | B] 62! chbod %@“Bﬁgé‘?é“‘
Biipte Bﬁﬂoﬁstbh%ﬁﬂiibfﬂﬂﬂfbn of insulating fibres.

BACKGROUND OF THE INVENTION

S

10. fibrou
furnac

37% Si

Fe203

lag which is sométimes used for the production of
s insulating.material'is a waste product from b;ast
e'operations, and can.for example contain 39% Cao,

0, 18%'A1203, 4% MgO, and some small quaqtity_gf

'~
besides traces of other materlals. Such material

is somewhat similar to material from which the refractory

15. bricks
the re
‘ensure

two re

in the

20. spinni
The ot

an out
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25. heated

are made, and will actually-dissolve or wash away
fractory bricks if the temperature is ‘sufficient to
that the slag is free running. This is one of
asons why electric furhaceS'are norm&lly not used
melting of slag before the.slag is poured onto a
ng wheel for production of fibrous insulating material.
her reason is the difficulty of preventihg clogging of
let, and an invention to ove;come that other difficulty
subject of a companion application.

ecause of those two difficulties, slag is usually

in a coke fired furnace, and as the slag melts



It percolates t hrough the coke bed and runs out an aperture in the base o(z%)
the.furnace. The tenperature at which the furnace runs can be as nuch as
[erxi (usual'ly between 1,450 and [err]) and 5. at this tenperature, the
steel’ walls of the furnace can be serioyspy_damaged. Consequently, it is
‘usual practice in a * coke fired furnacé to surround the furnace with a

LFehi 111 ng. Che SpEdelRHER PRRbOH TLhd, 8088 Saq "Mla; AGUTORE AR ebORcELCC

chllllng orns~ i medi a Jacent

the surface, §p {ﬂ@lbggg gfaghétfggﬁaéglldlfles and forns its own

refractory insul ation. h age and the continual use, the steel wall of

the furnace graduathy Qéﬁﬁérﬁt@fésatbﬁﬁlmeﬁhétf@?ﬁ&éé%&ﬁ@sc&ﬁ bleagoi nt
where water fromthe surroundlng j acket can 15. enter:the furnace, the

water will eniech aaé Ul peee°COaSaLlDY Petweahi Ypi50 sand! 1 25007¢) okndol t en
‘dTag, and a relatively | ange anount of burning coke, the water then merely
t.endi ng 30 queticthisntemperatunrel, cthé | stegel walbst efit thef fuimatear canebeand
t hose. contents nust be then separgtely renoved and the 20. walls separately
repl aced. ThisexiouslendenagedeycConseqeently) yitintatustattpryctbeeain a
glectric furnace. If a wal | of an electric furnace deteriorates to the

poi nt where veeke fived afurmacente ngurrewed the Fwreacenwitheatiaeketrnace,

explosion is.likely 25. to occur because of the relatively large anDunt of
mol t en through which water continually passes, and the water has

‘the efféct of chilling the slag which forms immediately

10. adjacent the inner wall of the surface, so that the slag
itself solidifies and forms its own refractory insulation.
ﬁith age and the continual use, the steel wall of the
furnace gradually deteriorates, but when it deteriorates
to the point where water from the surrcundlng Jacket can

15. enterx the furnace, the watex will- enter a furnace containing
a4 relatively small amount of molten slag, and a relatively
large amount of burning coke, the water then merely tending
‘to quench combustion and chilling the conténtn‘cf the'furnace,
and those contents must be then separately removed and the

¢ 20. walls separately replaced.

This arrangement however, is entirely unsatisfactory
for an electric furnace. "If a wall of an electric furnace
deteriorates to the point where water from a surrounding

" jacket can enter the electric furnace, explosion is likely

25. to occur because of the relatively large amount of molten



]2 slag wthin that furnace, and the absence of |arge © . -- anpunts of

jcoke. = For---this reason, heretofore electric furnaces used i'n the -
fusi ng-of slag have utilised linings of refractory bricks which-are
-frequently 5 replaced. Inthe US. Patent 1,946,083 of LAMBIE there was

"~ described a flux wall having tuck stones arranged to--be air-cooled, ina
gas fired gl ass furnace. The U.S. Patent 2,042,660 HULTON al so descri bed
an air cooling 10 arrangenent for furnace wal I's. U S. Patent 2,686, 821 _‘J
McMULLEN described an electric furnace for nelting inorganic refractory
oxidic -- material which utilised a water cooling jacket: --The
danger of explosion referred to above does not exist in-- 15 this
arrangenent , however, since the nmelt s confined to the upper portion of the
container, and is decanted by tilténg the container. U S. Patent 2,790.019
STALEQO expl ains the difficulty encountered in the freezing of the nelt 20
adj acent a pouring spout, and uses the overflow principle in a refractory
| i ned fuisdage wifthinugiaBERIZNAISK) akmdctheedbsanbesof. SarBat ent 3, 612, 501

an annul g Wahes -§Pokd JaC$6¥ Eé;%SE#@QOH ﬁL?EO%@E@reEQQQEQQ a

refracto&y I ning, an salrd gs are unsatrsfactory
in the f&NrRpcEs mged kﬂ(%ﬁ% fupingerf %b?GCbaﬁe ukidisedention is to

provi de ilARMMETERSE s:emear@éwuarb@iaeérwﬁlt:uraaeefsaauaﬁtm§ed for -
5 replaced. _

In the U.S. Patent 1,946,083 of LAMBIE there was
described a flux wall having tuck stones arranged to--be
air-cooled, in a gas fired glass furhace. The U.S.

Patent 2,042,660 HULTON also described an air-cooling
10 arrangement for furnace walls.

U.S. Patent 2,686,821 McMULLEN described an -
electric furnace for melting inorganic refractory oxidic -
material which utilised a water cooling jacket, - The |
danger of explosion referred to @above does not exist in--

15 this*arrangement,-however, since the melt is confined to -
the upper portion of the contalner, and is decanted by -
tilting the container.
. U.S. Patent 2,790.019 STALEGO explains the
difficulty encountered in the freezing of the melt
20 adjacent a pouring spout, and uses the overflow -- s
principle in a refractory lined furnace. _

Although BERCZYNSKI described in his U.S. Patent
3,612,501 an annular water-cooling jacket, this was used
for water-cooling a refractory lining, and, as said --

25 above, such linings are unsatlsfactory in the fusing of -
metal oxides. -

The main object of this-invention is to provide
improvements whereby an electric furnace can be used for-
production of fused oxide compounds for example, such as

30 are used in the production -of mineral fibre insulating
batts,



production of. fused: oxi de conpounds for éxanple such as 30 are used in _?7

t he- pTodUctlon'of mneral fibre insulating batts, 4 and can be used for\
~a continuous production for a much I'onger period of tinme than in the
"overfl ow' t ype furnaces of McMJULLEN or STALEGO af oresai d. BRI EF SUMVARY OF
THE | NVENTI ON 5. An el ectric furnace” has a side wall of steel, and

when the sl agabd @anebefused| fosxadeonbipvandsprodustibs/ fion- aemath ioager
mel'ted within the furnace, .the outer: Iay r- of the nelt which is. in contact
with the i nnePeElPfaeE Bimenthan, inckhei fevasflov! typecfuspaces PENYCMHBLEN
out er surfaCe of é& furnac side wall with a stream of water flomqng
over the wall® §%A§E aﬁf@§e?ﬁ t9sl ag to becone its own "refractory lining"

e el © ¢ S”L%ﬂﬁﬁ‘h%@@ﬁﬂ%oﬁ#bﬁﬁﬂ iﬁﬁ?&ﬁwief’éﬁi ocal i tyiin E Eiesf arnace,
teruptt an of o iaredfriqrEvERERe) A5d, L RIAE Kol PPoe BHRY Y apghen
[ nace can bensh kgl afobies K1 081 40°c SHBORAES L e ALY 8 BbL a1

condi tions, but sinceé ere 1s no wat er as eX|s S ‘af oun

furnace, det CAT@TRé] 083 Ofithen Vehé £QrhkGe 20the PORLEY M érvﬁkeﬁnéaﬁefeter'

the furnace is. of no consequence. Any such wat av mhlch ends to enter the

furnace will igichmbs- in abGhitadenwith Selle ainé P esuAPASé So£XERe | £drhsed
within the : | :

side wall is frozen by chilling.thé,outer surface.of.the
10. furnace side wall withﬁa.stream of water flowingrovér the
wall. This enables the.siag to become its own{”refraétory
jiining“ which is continuously replenished as it is depleted.
In turn this enables the melt to be withdrawn'continuously
from a low locality in thelfuinacei_go thét theafu;nace can
15. be recharged from the top, wifhout interruption of production;
| ?he slag layer adjaceng the walléqu the.furnace can |
. be maintained by always using the-furﬂace.ﬁnde:;éhilled wall
‘conditions, but since there is no naadfof'water'aa exists
around a jécketed furnace, deterioratiqn-of ‘the wall to the

. 20. point where water can enter the furnace  is of no consequence.

Any such water which tends to enter the furnace will be im@ed%hf

iately vapourised and the vapours expelled from within the
furnace back into the stream of water flowing over the
outside. Thus the risk of explosign is greatly reduced.

. 25, More specifically, the method'oi this invention consists



nace back into the streamof water flow ng over the outside. Thus.the
sk of- explosion is greatly reduced. 25. More specifically, the
thod of- this invention consists of charging said furnace confainer
W.th at |east sonme of said fusible OX|de5conpounds establishing-a melt of
sone of said oxide conpounds in said furnace and passing electric current
bet ween said el ectrodes and through said nelt to thereby fuse further of ;;
sai d oxi.de conpounds, passing a free flow ng continuous film of water over ™

the outer supfagq, ggiggn@,aiad%u%%a BnktRAEhelY wikd adndchseezemd bayer of

said fused conmpoun tiguous wth the inner surface of the side wall,

di schargi ng gaid 2usd®1e0BRAMRIoRbbYNAETYeEabReBhinged mea® bife sbhienace
contai ner as a continuous streamthrough a di scharge sl eeve whi ch extends

t hrough sai dofi daidablkided compduhdszdn lsajdr furhacehandephssingaelleckiricy

bet ween the upper and | ower ends of the container, and controlling the rate
of di schar ge cufrreaitd betseenosadd @dﬁp@Gndssbynddesphsg safidomed &nttool .
val ve on the outer end of said sleeve. An electric furnace in this

i nventi on coftpereby £usesLuxihen: of saide oxddes COBPONNAS 1o PRSSHAGe 2

container,. a plurality of electrodeslﬁﬂpendln into the_container, a

cool ant di st £FB8t EAGWEHEd FrR tdpuesgnFild Ofe YaGRrarVer S OWtET pper end,
and 2 furnace SeseRLe palieeus it gl P e s YRl iereen 1o
contai ner layer of said fused compounds contiguous with the inner
surface of the side wall, discharging said oxide compounds
after haviné been fused from the furnace container as a
continuous stream through a discharge sleeve which extends
through said side wall and said frozen layer into the melt,
at a locality between the upper and lower ends of the
container, and controlling the rate of discharge of said
fused oxide compounds by adjusting a flow control valve
on the ou;er.end of said sleeve.

An electric furnace in this inventioﬁ comprises a
base and steel side walls defining a fﬁrnace_container,.
a plurality of electrodes depending into the containe;, . »
a c§olant distributing conduit.surfoundigé the container
near its upper end, énd a furnace discharge sleeve extending-
through said side wall bétween its upper and lower ends,
the inner end of said sleeve terminating in the container
a sufficient distance inward from the side wall that, when

‘the furnace is in use by any said method, the sleeve extends



a suff|0|ent distance inward fromthe side wall that, when the furnace i
in use by any 'sai d net hod, the sl eeve extends into nelt within the
furance, the outer end of said discharge sleeve term nating a distance
outward fromthe side wall, and further conprising a flow control valve
co-operating with said outer end. In a preferred arrangenent, a further
dj scharge sl eeve extending through the side wall is provided but |ocated
.aﬁﬁroxinately in the plane of. the furnace base. This second sl eeve
constitutes a {QppiMEl¥YNyYEheAdLRE! PUBaheO) £RE S%EEP! enahbehslipg been
reduced to the netallic formand which settles at the [ ower nost part in the
furnace, to bedisphpefgeflsleevei tepmbhytingpardbstanted yodtwarg fpemathen of
t he furnace. BRI EF SUMVARY OF THE DRAW NGS An enbodi nent of the

i nvention is detdeiwaﬂlhean@nﬂerthersounpdesnng ai fbowetenenck valwed as
illustrated in the acconpanying drawings in which Fig. 1 is a diagrammtic
| .ayout shomﬁngCQWPPQE@binQIWthSSaldwmﬂbﬁr|ﬁndudes an electric furnace in:
accordance with this invention, Fig. 2 is a diagrammtic sectibn show ng
the electric furnac%naﬁdP¥ﬂ€eﬁﬁﬂﬂe?r¥%n$ﬁm%%trtal%uﬁ¥h¢¥séﬁs°harge

o sleeve extending through the side wall is provided but

located'approximately in the plane of the furnéce base.

This second sleeve constitutes a topping valve and allows
iron for example which has been reduced to the metallic
form and which settles at the lowermost part in-the furnace,
to be tapped off continuouslj or pefiodically during |

operafion’of the furnace.

BRIEF. SUMMARY OF THE DRAWINGS



: 3 is a cgonstructional section through the furnace, 10. and Fig. 4 is a
Frggnentary section taken on line 4-4 of Fig. 3.. In this enbodinent the:-

snace described. is intended for the nelting of slag, and the furnace 10
conprises a refractory lined steel floor.ll, a side wall 12 and a charging
wal | 13 sur- 15. nounting the side wakl 12. Although the floor 11 and
the charging wall 13 can be made fromother nmaterials, the side wall 12 is ~ =
of necessity nadanf embodimeht olfe thpadaventionndeddeyscirlided trevindeal |

12 is a furnace container and contains .the nmelt of fused material ,

desi gnat ed if, sam@0dethd}ewith cefergncestwo thdt s idiestsatkedcdnofthe
the-side wall 12 of nelt which has been frozen, and, for starting purposes,

a layer 17 sfcomranyingt AsawdngSodacwbdchnaterial. The furnace 10 has a
plurality of electrodes 20 depending into_it, the el ectr.odes 20 being

“tarbon rods whi cBigeselcdgnactdagrgmmagicedayoutoshoyingoag ¢ n

power transforngr K 22 Located a little above and radially qutwardly from
Phe upber oHBLOR iREludgs ARl PLpstricy TRFPaGRain. docRRCaRCS! PR CHGS
conduit 24 which,.s provided with a plurality of depending tubes 25 each .
conpri si ng 3AVEBELEP/for cool ant, and arranged to direct 5. cool ant flow
over -the outer syrfac hg.si < 1 ' . s 12 I:f f ened
by a plurality o?igfi?fg%i%gsﬁgbggﬁggkgﬁd%?ﬁglggpghgsﬁggi&gééeiéégﬁgé

di rect ed ag%ﬁ?ﬁﬁcéhﬁnﬁukﬁé fdhneka4h 9&&5&51@?&5 belivegaglhe bars 27 and so

spaced that, excepting ere Interrupte the bars 27, a continuous
Fig. 3 is a constructional section through the furnace,

&

10. énd
| ; Fig. 4 is a fragmentary section taken on iine 4-4 of Fig. 3.
In_this embodiment the furnace described is intended for
the melting of slag, and the furnace 10 comp?ises a refractory
lined steel floor 1ll, a side wall 12 and a chérging wall 13 éur-
15. mounting the side wall 12. Although the floor 1l and
the charging wall 13_can be made from other materials, the
Pide.Wall 12 is of nécessity made from steel. The space
surrounded by the steel side wall 12 is a fu;nace container
and contains thé melt of fused material designated 15, a
20. layer 16 contiguous with the inner surface of the side wall
12 of melt Which‘has been frozen, and, for startihg purposes,
a layer 17 df coke or other carbonaceous materi;l.
The furnace 10 has a plurality of electrodes.zo depending

into it, the electrodes 20 being carbon rods which are connected

25. by conductors 21 to a three-phase power transformer 22.



10. filmof coal ant water passes over the outer surface of the side wall
12. The coolant runs into a sunp 28, and is. punped upwardly by a punp 29
driyen by notor 30 to be recirculated. The side wall 12 has extending
through it an annul ar water jacket sleeve 31 which is formed fromthick
stainl ess 15. steel, and which also has §ater passing through it for

G Pt ond aRRARRE R LB A0 Wl ik ) Rk, fSm, e

its inner e I St ance rom the

vall 12, and @bdels Adl & AL 3at Wait312° 1@ ANQR hdialile hsiss%gég’ﬁﬁ?ng

of that wall. | eeve 31 cont al ns car bon ner i

repl aced. Theggndnidl 2@ Rhavhied drblidged valewe a”ﬁm%rg}ﬁ:%@;g?gi %n?it-g,g tubes

formed from stainless steel and al'so water-cool ed, an era

wi;th the aper 26r eachr evgbribény aar oatlee E@&tE@blhh%,OQEHEEIQ%hng?t%nﬁirect
thereby control- the rate aof discharge 25. of fused oxi de conpounds of '
net al s* f 5om t keodahnt filowi ovelre the oated sarfackt ofn the hidef Walaca2. The
Located at floor level, is a second. tapping valve 37 conprising jacket

sl eeve 37", asdde wadBod2| isestiffeneddbysaopluiraility ofnstiffendagt baral 2T,
31, the valve 37 being 5. _used to tap and control iron which may settle
to.the bottonRBf the g@?ﬁaééngRéﬂbﬁén@é arendiregted: ogRiinst thenduerwisugir
between themi_llustrate the_use of the furnace 10 in _an installation. There
is provided af@fBsREr B8 WaildhPetwWerBss theebasspainasdige spacedathaitiabl e

4 and for the fusing,of granular sl
St ze, exceptgng %hereglnterrupteggby the bars 27, a continuous

10. film of coolant_water passes over the outer $urface of the
side wall 12, The coolant runslinto a sump 28, and is pumped
épwardly by a pﬁmp 29 driven by motor 30 to be recirculated.

The side wall 12 has extending through it an annular
water jacket sleeve 31 which is formed from thick stainleés

15. steel, and which also has wéter'passing-through-it.for cooling
purposeé. The sleeve 31 exﬁends through the wallllz to ter-
‘'surface of the side wall 12, and at its outer end 33 a distance

'outward'from the outer'surfade of that wall. The sleeve 31
+ 20. contains a carbon liner 34 which is readily replaced. There
is also provided a hinged valve member 36 which is alsc
formed from stainless steel and also water-cooled, and this
- co-operates with the aperture throﬁgh the liner 34 to control
the outlet orifice and thereby control the rate of-discharge

25. of fused oxide_cbmpounds of metals from the melt within the



"size usually lies between 1/4 and 1/2 inch nmesh. The discrete slag 39

}3. el evat ed by el evator 40 and di scharged into a weigh- ing ho_ppér 41 -(i'f-
\required). -The discrete slag 39 is the&;t'ransported by a belt ‘42 (Wwhen ‘
equired) to be charged into 15. the-charging space of the furnace 10

t hrough chutes 43. The invention is necessarily linted to those fusible

oxi de corrpouggﬁt f:. e'; gloijt'l%%' gt Q:Ih% \@(‘}}r%tghc%rg conductive when in their ;{

nolten state, an are Sone USEs e 'invention wherein it is

necessary Tor 1 Ne feelelsd alt® \A9cA0 119G 4G Pbe ¥ LadiiiS vd Ve SRMP! €

by the use of gas- furnaces. Howevér in the production of m neral

fibre insul abRpriaihg Gackbeelslecidl 379 ,NANGA o RQAHHRMBRNANB AL, ishd
particularly con- venient to establish a nelt by firstly placing a quantity
of coke 17 oRgobfelsimdlRenonetsrudttion do valled 39 ,bage falvke 36 bdiHgace,
and heating that quantity of coke by the passage of ele- 10 ctric
currentsbet wasedt ke ehecanddesnZiolAlivbaughiich mayasditidone aftieebotitnmgi ng
.of the furnace with the particulate slag 39, it-is preferred to separately
heat the cokef(whecliuralaese.only a short period of tinme) and subsequently
charge the furnace. 5. "The coke heats partly by electrical conductivity,
partly by plasma Refersgcaendspacw page dondigsiod amder siwirich detween d
tenperature has been reached, sone particulate material is charged _.into the
base of the thfPaiddmsixgtenitheqisekef heafivrasce 40din adhé-ncsg'-‘%ltlé‘tmn-

gg%lzlbf:?ls hggn S%té'efw&%g p?rg?{ildré ag— c%:%'she?:e %%e Qvthl%%k %’rus e%e tthr(]ee cr{)%lﬁodnsdst hus

10. ‘into a suitable size, and for the fusing of granular slag,

the size usually lies between % and % inch mesh. The discrete
élag 39 is elevated by elevator 40 and discharged into a weigh-
ing hopper 41 (if required). The discrete slag 39 is then
transported by a beit.42 (when required) to be éharged'into
15. the charging space of the furnace 10 through chutes 43.
The invention is necessarily'limited to those fusible
. oxide compounds of meta;s/non-metals which are conductive
when in their molten atate, and there are‘some'usas_of the
invention wherein it is necessary for the melt to be established
20. by "clean” means, for example by the use of gas-fired furnaces. «
However in the production of mineral fibre insulation batts
or sheets, this is not a requirement and it iS'particularly_con:
venient to establish a melt by firstly placing a2 quantity of
coke 17 or other carbonaceous material into the base of the

25. furnace, and heating that quantity of coke by the passage of ele~



of 'the coke ceases to be so critical, since the nelt itself becones - é§é§%
conductive and the furnace can then be fuhby charged with the particul at

sl ag-whi ch is prOgreSS|ver mel ted. The passage of chilling water over the

.~ outer surface of 15. the side wall 12 freezes a |l ayer of the nelt

conti guous witbtthe cuneensubéeweenfthbceiedervdbls 20.(anlithoughpthist ban be
refractory floor), and this then functions as its own "refractory" and as

t P devel opnenfionadafrbgeneharginuofhehenéhtnatef withl eheoppotihdaladkeslag 39,
pl ace, al though sonme of the |ayer is 20. washed away it is automatically
repl eni shed. Sihcéstbrefenvedehd SepatratadysheatectBe cekpoéwhichetiakagaodly
fromthe inner surface of the side wall It can penetrate the nelt and

the tendency t® 8hegk P@rsﬁﬁs?ﬁnF%@F’yaﬁédﬁEEBGQEﬁﬁgéYtﬁbaﬁﬁ?thénéuSEaSP-

the sleeves 31 ternmnates outwardly from t he_outer surface of the I
12, theris vER§ F?F?IEeatSIPQEF}%OBH SFGEEFFFPﬁgCRB@BFtéH&BMntBPFH&Ymg

L 7S, L Do ieaRe iBathte! BeRBRr LS by BraBarTaEac WeRERERECLbA
deterioration ¢easgsal-CORSL bULE PoflORES! ShASCpRreicATXrlahEaphLENss

p.,enet Tates the urnate nere y encounters rozen

l'layer 16 of th@ﬂ&?ﬁ@?“ﬂﬂtoiEh%aBQEé'éfd ﬂ@dcéﬁE§ih&9 ﬁﬁ eRP¥Nhickig. 3 of

t he draw ngs, ractory ftl oor so wat er - cool ed by the water~in the
sunp, this affgsghpyidRes éuﬁtéﬂérdﬁéOESCitQ”?HYSﬂEQEScSﬁtQCE‘ ¥ednmess Qﬁcan-

- the oxi de conpounds, iron and sone nolten refractory all in varying
10. descent coke. Once the melt is thus established, the functlon
.of the coke ceases to be so critical, since the melt itself
becomes conductive and the furnace can then be fully charged
with the particulate slag which is progressively melted.
The passage of.chilling,water over the euter surface of
15. the side wall lZ'freezes a layer of the melt contiguous with
the inner surface of the side wall 12 (and to top of the
refractory floor), and this then functions_as'its own "refractory
. and as the development and movement of further melt of
~ fusible compounds takes place, although.some of the layer is
20. washed away it is automatically replenished. Since the inner

end 32 of the sleeve 31 is positioned inwardiy from the

inner sufface of the side wall 12, it can penetrate the melt

AL

and the tendency to block is substantially reduced. Since
.the outer end 33 of the sleeves 31 terminates outwardly from

25. the outer surface of the wall 12, there is very little



ke 31 and its liner 34 as a continuous stream 45, and the stream-15. .
tgrcepts a jet of air froma nozzle 46430 encounter a spin- ‘ningidiscoid
eftber 47 (which can be flat, conical er curved), and the mineral .fibre is
formed and packed in accordance.w th known art. Iron which has been reduced

to the netalli;G,LQr d s W I i of f.he fur.nace -
can be tappedlgﬁgaé?ﬁ?raof%gghﬁ%ﬁ%g %ﬁ%ﬁ%n\%u&%%&lﬁ a?%(?. fgte]’fq:l oaoérJ J1q-'2vel .
CLALNG 1. Adaedaad oflhitaino thiShighe ¢l 48 deamaundsely Talenlraldaiicinlzy) o
in an electri gg%urgnagg hg'vi ngga pon?gtll ner \?\‘ntnh a steel h%lfr e v(ts/glrﬁ cpnt%r%?ng
a plurality ofy glefehiedasion0/dlF ithieNGteelasdided wadild AfUIgFadhe Grirdaed, W th
at | east sone of said fusible oxide conpounds, establishing a nelt of sone
of sai d oxi debathisddeterddirativhnaeasasd ttonzt itk A Qatigereiince
‘Bet ween said el ectrodes and through said nelt to thereby fuse further of

sai d oxi 8¢ coapyuwdterpawhdichg penkrtea tielsowiheg sddet waldud f iinhooftheatrrnacer
the outer surface of said side walls to thereby .cool and freeze a |ayer of
sai d fused comeredyseosoungeyss the: Krozen dayers L6 afe tife cempaungd wals |

di schargi ng sai d oxi de conpounds _after having been
vapourised and repelled. . =

es of solidification. The fuéed compound flows outwardly through th.é
U

T

As shown in‘Fig..3 of the'drawings, the refractory floor
is also water-cooled by the water in the sump, this affording
10. further protection by means of a mixed mass of the oxide
compounds, iron and some molten refractory all in varying
.stages.of solidification. | |
The fused compound flows_outwardly.through themﬁ;eeve
31 and its liner 34 as a cbntinucus stream 45, and the.;tream
15. intercepts a jet of air from a nozzle 46 to encounter a spin-
ning discoid-member 47 (which can be flat, conical or curved),
and the mineral fibre is formed and packed in ‘accordance. with
" known art.
Iron which has been reduced to tﬁe metallie form and

20. which settles in the hearth of the furnace can be tapped and

controlled by the control valve situated at floor level.



fused fromthe. furnace container as a continuous streamthrough a di scharge
sl eeve whi ch exténds through said side wall and said frozen layer into ﬁg
melt.at a locality between the upper and'?2 ower ends of the container, anre
control ling the ratergfusdi scharge of said fused. oxi de conpounds by

adj usting a flow control valve on the outer end of said sleeve. 2. A nethod
according to claim1l wherein said establishing of a nelt is effected by

| aci tit 12 ALNB41 h fusing fusibl [
Epﬁggﬂgdg ggagplars}hon-ﬁgbg!S_Pnbgnfé ec%r?gsgé%ﬁgéggﬁgvgﬁgpggggéi ?ner
wth a steel Sitngﬁa!@'/hoﬁ%hihﬂb”@na Al Higlcltﬂco‘%u‘éhﬁf:kr ngi cgrpri sing;
chargi ng said turnace contai ner MAtﬁ at [ east sone of sal P35|ble oxi de

conpounds, estaghtafhhae @ieR! h stea®nsigb sahd eéhQSiﬁQHeounsiugalﬁeyd
furnace and passing electric current between said el ectrddes and through

said nelt to tgerebectvedekyr tbaprokifgi;d oxi de conpounds, passing a free
f+owi ng conti-nuous film of water over the outer surface of said side walls

to thereby cool andchaegiagaskagfefuphacei dohtatddecowpohnde teastgsome Wi th
the inner surface of the side wall, discharging said oxide conpounds after
havi ng been of said fusible oxide compounds,

-

establishing a melt of some of said oxide compounds
in said furnaée and passing electric current beﬁweeﬂ said
electrodes and through said melt to thereby fuse further
of said oxide compounds,
passing a freé flowing continuous film of water over
the outer surface of said side walls to thereby cool and
freeze a layer of said f&sed compounds contigﬁous with
the inner surface of the side wall,
discharging said oxide compounds after having been
fused from the furnace container as a continuous stream
; through a discharge sieeve which extends through said side
wall and said~frozen lajer into the melt, at-a locality
- between the upper and lower ends of the container, and
controlling the rate of discharge of said fused oxide

compounds by adjusting a flbw-control valve on the outer

end of said sleeve.

2. A method according to claim 1 wherein said

establishing of a melt is effected by placing a quantity



fused fromthe furnace container as a continuous-st roug a'dischgﬁg;?

sl eeve which extends through said side wall and sajstef into
-nmelt, at a1ocality between the upper and“ér ower qmmmnmmmmm ner,

coptwolling the rate of discharge of saidTused oxXide cenpsunds by
adjusting a flow coBi4BS valve on the outer end of said sleeve. 2. A nethod
according to claim1 wherein said establishing of a nelt is effected by

plecing a quantity . 13 of discrete carbonaceous material in said furnace
contai ner and in cobtactAwneBhedi dfckasingdeasiBld HREENGomPOENds of
carbonaceous material with electric current passing between said

el ectrodes, annetaisgnog-metdlsuinaan elebtsiacdfanaabéchaxifng aonpounds in
di screte formsuch that sonme of said fusible oxide conpounds are brought
into physical €entatpewi vhthapdshealesidarwahdceontaimingi al pl@rali#ynet hod
according to claim1 or ¢claim2 conprising further charging of said.oxide
conmpounds in dPECPLEEtFRARSr nFBMBELALRGAt ai ner fromits upper end to

repl ace said'discharged stream t hod accordin revi ous

4 A
~claimfurther conprf ?ﬁﬁlﬁﬁsg?ﬁﬁ_gﬁfﬁa§$$€3HF6+nﬁﬁtE+t v%g.fgés utepe
sgrface of theofig i&akbsisgg1gxgégrg+%é33§%?outIets of a cool ant

hé S

distributor condur i surroundrng "near its upper end.
~ establishing a melt of some of said oxide compounds

in said_furnaqe and passing electric current between said
electrodes and through said melt to thereby fuse further
of said oxide compounds, |
passing a free flowing continuous film of water over
the outer surface of said side walls to thereby cool and
freeze a layer of said fuéed compounds contigﬁous with
the inner surface of the side wﬁll,
discharging said oxide compounds after having been
fused-frcm the furnace container as a continuous stream
~ through a discharge sleeve which extends through said side
wall and said‘frqzen layer into the melt, at a ;ocality
- between the upper and lower ends of the container, and

controlling the rate of discharge of said fused oxide

‘lf.

compounds by adjusting a flow-control val#e on the outer

end of said sleeve.

2. A method according to claim 1 wherein said

establishing of a melt is effected by placingla quantity



ve is provided approximately at the level of the floor. 6. ° An" -

tric-furnace useful for the fusing of discrete fusible oxide conpounds
of "metal s/ non-netals by the nmethod 8%. any previous claim conprising: a
base and steel side walls defining a furnace container, 14 a plurality
of el ectrodes depending into the container, a coolant distributing conduit.
surroundi ng the container near its upper end, and a furnace di scharge
sl eeve ext ersff i ddrrets carbohacemus\ahdtdrtiakein i daidiphernaesl dayvesimexs,
the inner end of said sleeve termnating in the container a sufficient
di st ance i nvrd in crentactivictivesaid mlectimdes hardirheatting saidise by any
said nethod, the sleeve extends into nelt within the furnace, the outer end
of said di sctarhpnageqis naterint iwkth electiike GirrRnt Passing oetwReNal | |
and further conprising a flow control valve co-operating with said outer
end. 7. An S3iti9}ectrndpie and FRATHLING 3334 FYFRARS e‘?hﬂka‘-’@%l eeve .

i 1 ter jacket apd an..j bon liner.. 8. An electric '
furnace accdPHiTRLe PHIGR 1FOMBRRAGE (1] L FEREES SO0 SReh 4Pat AfPend -

further comprd iy 2 SEA0NY SoSL UGS EEY Sl tSrshdie I QY Phg el de

wal |

<§E§¥ A nethod according to any preceding claimwherein a further?dispharge.
c

contact with said heated carbonaceous material.

3. A method éccording to-claim 1l or claim 2

comprising further charging of said oxide compounds in
" discrete form into said container from its upper end to

replace said discharged stream.

4. A method accofding to any previous claim further
comprising passing said stream of water over the outer
surface of the side wall from a plurality of outlets of
a coolant distributor conduit surrounding the side wall

near its upper end.

5. A method according to any preceding claim wherein
a further discharge sieeve is provided approximately at

the level of the fioor.

6. An electric furnace useful for the fusing of
discrete fusible oxide compounds of metals/non-metals by
the method of‘any previous claim, comprising:

a base and steel side walls defining a furnace container, -



'prOV|ded at or near to the level of the refractory floor. 9. A nmethod o
fusi ng f.usi bl’'e oxi de conmpounds of metal s/ non-netals substantially as
her ei nbef ore described with referepge to and as illustrated i'n the '

accpnpanying,draﬁﬁngs. 10. An electric furnace for the fusing of discrete
fusi bl e oxi de conpounds of netal s/non-netals substantially as hereinbefore

described with reference to and as illustrated in'the acconpanyi ng
deawi ngs. The taxpl@fratlhd:ysﬁcleflmlimma@emm@p#@ﬁ@c&eb9°’aﬁé%6€§py| ng
the applicants original typescript. It may, contain a_few amendnents which

are difficult te cosdantr &ﬁﬁ%ﬁqﬁﬂnqy%@%%¢4%t5%6ﬁ?uﬁﬂ+ﬂg thése anendnents

may be inspected on-the prem ses of the Fﬁlgnt Ofice
container near its upper end,

a furnace discharge sleeve extending through said
P side wall between its upper and lower ends, the inner end

of said sleeve terminating in the container a sufficient

T

distance inward from the side wall that, when the furnace
is in use by any said method, the sleeve extends into
melt within fhe furnace,

the outer end of said discharge sleeve terminating a
distance outward from the side wall, and further comprising

" a flow control valve co-operating with said outer end.

7. An electric furnace according to claim 6 wherein
said sleeve comprisel an outer water jacket and an inner

carbon liner.

8. An eiectric furnace according to claim 6 wherein
the base is refractory lined and further comprising a
second discharge sleeve extending through the side wall

provided at or near to the level of - the refractdry floor.

9. A method of fusing fusible oxide compounds of
metals/non-metals substantially as hereinbefore described
with reference to and as illustrated in the accompanying

drawings.
10. An electric furnace for the fusing of discrete

fusible oxide compounds of metals/nonémetals substantially
as hereinbefore described with reference to and as

illustrated in the accompanying drawings.

the applicants original
£ the specification has been reproduced by photocopying
z;;e:zxr:p:. Itpmsy contain a few amendments which are difficult to read. P'I.'he :riéginaff ct
typescript containing these amendments mey be inspected on the premises of the Paten i



