1 TI LTABLE ‘ELECTRI C ARC.FURNACE Thi s i nvention relates to electric arc :
furnaces of the kind having a furnace vessel that is tiltable for ih?33116 )
purpose of - pouring the nmelt. Ih the prior art, it has been known t© -
provide, 5 at the side of. the furnace vessel toward which the vessel___
tilts on pouring, a pour box, sonetines open-topped, which is effecti N
outsjde the furnace proper and comunicates with it through_a_ runner
oftemrather restricted cross- secti oBILERBRE| EREGFRIGQARG BURREE | hed—1h
British Patent 10 Specificatign No.444 758, Cgrian Pat ent plication

No. 18 04007 and Ger man Pat ent Spetifi"ERGTGR NG -32§54589 8 PfitE*ExP&Fnal pour
box arrangerent gaf L eoyl e AU Le GARING GOTRLLUCH 02.209 TRER! $02R5F¢an1e
sl ow pouring, and other di'sadvantages specific to particul-ar designs. .
Thus, in 15 thesd WOHE B poREJ S iferirioRS tAkorR3@l.d the pour box is well
above the floor of the furnace proper so as to remain substantially enpty
when the furnace is in its uprirghiheoprdpiratare), ikUhakhBeehektbivE 8 pRevide,
pour box tapping hole being so high that an undesirably | arge angl e of
furnace 20 3%il tatndte sidecnfovide ifurmader vesspdutowhednwhiichl bthehwetasehace
Illustrated in Figure 2 of German Specification No.18 04007, for exanple,

the tilting anglelts o tHnger 30PRT LEX[ esPRetiBeshepradr&orrasd, f woich
that the tappi'ng hole is uncovered aor only thinly covered nol t en net al

_ b
at the 25 commrcerRiReT sk (O S+asnEhen SETEaRE BFOPRE andqCPrBHpicates

with it through a runner of often rather restricted Cross=

i

v ' section. Examples of such are described in British Patent
10 sSpecification No.444 758, German Patent Application
No.18 04007 and German éatent'Spééification No. 2944269.
This external pour box arrangement can result in quiﬁe
costly construction and m;intenance;.slow pouring, and other
 disadvantages specific to particular designs. Thus, in
15 = the two Germaﬁ'Spécifications aforesaid the édﬁf box is
well above the floor of the furnace proper so as to remain
substantially éﬁpty when the fu;nace is_in its upright
/ orientation; but that results in the pour box tapping hole
being so high that an;undesirably largé angle of furnace
20 tilt must be achieved in order to pour the melt. In-the
furnace illﬁstrated in Figure 2 of German Specification
No.18 04007, for example, the tilting angle is of the order
of 30 to 40°. Furthermore, the fact that the ta?ping hole
is uncdvered or only thinly covered by molten metal at the

25'_commencement of tilting means that some of the slag from



the surface may be run off with the melt during pouring. The British
Patent, on the other hand, shows an arrangenent in which the external pour

box is at a lower level and is intended to contain a considerable depth of -

5 nok metal when the furnace is upright; but here there is the

di sa age that since the pour box is,. for practical’ purposes, outside
ce proper the furnace nmust bezrun inefficiently at an ' r
unneceSsarily high tenperature just to ensure that enough heat can reach

the f

~the pour box by conduction 10 to nmaintain the portion of the charge
therein nolten. It is therefore an object of the present invention to-
provi de an i nphevedrifakkl Rgyf BEN2EA WHECRitE Sh&PheLlti Queongt poGEERG. can
" be poured at a conmparativel'y small angle of tilt and does not suffer from
t he other 15 disadvant agesTHesBuisédhabetentAconr thagotbet hirapd eseldws

invention, there is provided an el.ectric arc furnace which is tiltable for

pcur- ing of @heaysRrgeRgateiin whiehf Ghaaestesnael pPYrcbast Eacebdawiowenn
internal extension bay that projects laterally at 20 _the side of the
furnace vessel-eV8hafBwAScAERBAREr RACECRERER BnCPRBLFREEOWRI ¢APERt @Fhsi on

bay ‘is clqgsed external |y, at all'grd S_ L
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operabl e fromoutside t
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not. SignifiC%ﬁ%b%s@EQV%uEQQdE|QHé ehrkB€e proper the furnace must be run
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inefficiently at an unnecessarily high temperature just to o/

to maintain the portion of the charge therein molten.
‘It is therefore an object of the present
invention to provide an improved tilting fumace which is

simpler in construction, can be poured at a ccmparatively

snmall angle of tilt and does not suffer from the other

disadvantages discussed above.

Acceording to the present invention, there is

-

includinggthe top,_apd has gh%gghole-

ensure thét enocugh heat can reach the pour box by conduction
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provided an electric arc furnace which is tiltable for pcur-. '

: : A
‘ing cf the melt,; wherein the furnace vessel is constructed

-with an internal extension bay that projects laterally at

the side of the furnace vessel toward which the furnace tilts
on pouring, which sxtensiocn bay is clcsed externally at
all sides including the top and has a taphole in its

floor that is closable by means of a closure membe:'which is

[

rovided

o
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nally of the underside of the extension hbay

4

nd is operable from outside the furnace, the floor of the

extension bay being rnot significantly avove the floor of the
F&N@iﬁ&&f'ﬁ&fi&ifuJﬁoah vessal,



f emai nder of the furnace. vessel. '3 By’ 'not significantly above' the
floor of -the 10 renmai nder of the furnace vessel is nmeant that the internal
floor of the extension bay is'|ow enough in relation to the intecr fI oor
"of the renminder of the furnace vessel to maintain a good depth Dl t en
“nmetal over the tapping 'hole in the upright position of the fur ag

achieve entire 15 pouring of the nelt within a maxi num furnace {71t angle
of [Merr]. Any difference in the levels of the internal floors of the
~extension bay and the remainder of the vessel is preferably such that no
part of the latter floor is below any part of the forner after the vessel
has been tilted through [err], and 20 "preferably after-a tilt of 7.5 has .
been reached. The furnace nayepe'sopssisc £k iwe Be hdigee Snelé ef igmxidEiMmhe
tilt angles than were previously necessary, [err] being a maxi mumand [err]
frequently B ngesafififerenf. tBy Foraatagvesesl aphotrerrad] doent thideirotgmral
boundary of the extension bay, 25 a good depth of melt over the taphole
can be assured £APBEgAL Bae PBLERHEOR ban FfriderenRuBl ekft i ¥ SChriorthg t

furnaces is the_constrfc%ion of _the closing, nechani.sm_for the tﬁph@le.
: interna loor of the remainder of the furnace vessel to

maintain a good depth of molten metal over the tapping héle
in.thé upright position of the furnace and to achieve entire
15 pouring of the melt.within a maximum furnace tilt angle of
200. Any difference in the levels of ﬁhe internal floors of
the exténsioh bay and the remainder of ﬁhe vessel is preferably-
such that no part of the_latter floor.is below aﬁy'partlof.the
former after the veésel has been tilted through ioo, and
20 preferably after a tilt of 7.5° has been reached. The furnace
may be constructed to achieve smalie: maximum tilt angles
than wefe previously neceséar’y,_'ZOo beiﬁq a _maximum .
and 12° - 15° freéﬁently being sufficient. By locating the
taphole adjacent thé outer boundary of the extension béy,_
Luj' ' 25 a good depth of melt over the taphole cén be assured through-

out pouring.



The taphole is often closed by a stopper arranged inside the vessel “and
actuated using an upwardly directed rod. The 5 st opper and rod are thus
directly exposed to the nolten netal, resulting in considérabl e wear both
opper and to the rod. Nhlntenance of these. parts is difficult, as
od and stopper are situated in.the vessel. An alternative is the-
j | oating plug as disclosed in pablished 10 Gernan Patent N’
Appl i cgtion No. 2944269, which floats on the nelt during pouring. In the
arrangeirent ~according to theapfesemevlﬁy@mlemnwntimréaphbie ast ciosetbdy -
external neans. The closure nenber is preferably a plate, the plate being
15 pivotabl e &botecancastruekiernaf tiethboybsgatetivwaiss &l Gwaycdgome.
the exit end of the taphole. A filler substance nmay be prOV|ded in_the
taphol e, whi chT88bstBResed+BpRTbER HHOPIL PHR %‘?FéPlﬁfF-os‘%Fr' 2R SIS s

therefore well rotecteg from.t and. a o0 3? i%ste <%¥ 2@} |
provi ded at 20**Eh&°3Et e?n%fa‘rh'ea‘ta%h%sflenq rLO‘?/‘Y?j‘e HohERe pr¥tection.
Thus, no stopp t eL. ko S, e £0- C sgd, in{ I
Vear on the o SEcpBes) SRR EoRPERL PACHILLES % SodrdTE ok ghidh Tl
~mai ntenance i syesaPLifyeth Eansicet iy wade 18P 9 P GRS » Sch’f‘Qc:d)fr.r.?e'5
refractory -material canh be exchanged fromthe outside. Further, in the -
upper, brick-ltoed paittofatde &r s essed IDIELSPROELE S aes/addﬁbltﬁxe SO

t hat cool i ng devices can
rod and s+opper are si taaeed in the vessel An a’ter ativ

ls_the use of a floatlng plug as dlsclosed in published \.).
10 German Patent Apnlication No.2944269, which floats on the
melt durlng pourlng. |
In the arrangement accordlng.to the oresent
invention, the taphole is closed by external means. The |

closure member is preferably a'plate, the plate being

=
wn

pivotable about an axis external of the vessel towards and.

. away from the ex*t end cf the taphole...A rrTler substance
may be provrded in the taphole, which substance drons out on
pouring. The closure mec 1anism is there ore ve-l p otecw
from tﬁe hot melt; andé = coolrng system may_be prov vided at

20 the outlet of the taphole tc provide additionel protection.

| | ‘Thus, no stopper or.s£opper rod is required

which is immersed in the melt. Wear on the closure plate

~

which is arranged externally, is reduced, and maintenance ;s

eimplified. Particularly, the ﬁapéing pipe consisting of
25 refreetory material'canlbe exchenged-from the outside..

Further, in the upper, brick-lined part of the Ffurnace

vessel more spaca is available, so that ccoling devices can



5 be nounted therein, if desired. I't"will be appreciated that by providing
the taphole in the floor~-of an internal extension of the furnace, instead
of in a pour box external to the main 5 -furnace, the present |nvent|on

of fers a number of. inportant benefits conpared to prior art furna
neans of relatively sinple constructional neasures, reducing the
tiltirng angle of the furnace vessel for pduring and, at the sa
achixvi-ng as sharp a separation of 10 “the metal fromthe sl ag as—possi bl e.
I'n the use of a furnace according to the invention, in the first phase the

furnace vessel spandsusPed tHerd NG 4 Gddig-eamal I di fference in hei ght
between the floor of the extension bay of the vessel provided with 15 the

t aphol e and the floor of the rIﬂﬁWﬂEENbéﬁajdrédﬂﬁﬁﬁﬁ,Lﬁ&tra@a®tb@Lﬂ¢b@rg§e
depth of nolten netal is present in the entire vessel,' on which floats a
| ayer of slag. Thepiseli ebn fidreri filgpam ctﬂwemnmtran:galofewtdaesu@pholfetde not
extend upwards through the layer of nolten netal to reach the 20 Iayer of
sl ag. On pouri ngferraed orimsRAGAE iighd oUW RPrarxternedi red thet sathe
taphole...-In the next stage the vessel is tilted SO t hat the rel atively

| arge depth ®f nEriR2f0 Y@rﬁﬂﬁsﬁﬁrl’t"f?é“t-é’&h& fEems 1 AESFRa0é. ipgortant

In the so- called]?I S whi ch resi.d mel t d slag reman in.
the furnace duri ?PV¥”¥§ comparéero prlor art %%rnaces, gy means Og&

relatively simple const;uctiona; measures, reducing the
i C required tilting angle of the furnace vessel for pouring
and, at the same time; achieving as sharp a sep;rétion of
10 the metal from the slag as possible. |
In the use of a furnace according to the
invention, in the first phase the furnace vessel stands
upright. dwing to the small difference in height between
the floor of the'extensioq bay of.the vessel provided with
15 the tephole and tﬁe floox éf the remainder of the vessél,
a relatively large deﬁth Qf_molten‘metal is présent in
the entire_vessel/ oﬁ which floats a layer of slag. The
;,/ eddies fcrming in the viciniﬁy of the taohoie do ﬁot extend
upwa:ds through the layer of molten metal to *each the
20 layer of slaqg.
| On pcuring therefore, no portions of slég'a#e
entrained into the taphole. In the next stage the vessél
is tilted so tha- the rélatively large depth of melt also
- remains over the ﬁa?hcle in this phase. |
25 ' In the so-called 'sﬁamp method', in whi;hl'

" resicdual melt and slag remain in the furnace during a



- subsequent process, the furnace is replaced into the upright position
before the end of pouring,- and the [ayer of slag remains behind. The
“furnace.i's then charged with material to be nmelted. In the swanp nethod it .
i fal o leave the 5 slag in the furnace through five nelting o
d. . When either or both of the Wf't and slag are to be discharged,

’e is tilted in the usual manner toward the taphole. An enbodi ne ‘}
fvention will now be 10 described by way of exanple and with
reference to t$PINTEPABHL I QIS WHEAE S TRf@ced ind-a thectipgiaint

el evation of an arc furnace vessel enbodying the invention; and Flgure 2
shows an enl arRest fl%‘f“alq’e“sﬁ-cﬁn@%lﬁr@ B PTGy ave L't"’z?pHﬁ’l-'y’@*ofmt fFe- 29

f | "and. it As h Fi | ect |
e e v hsharete E@Ecﬂar%{%g% g A L I A

14 pass. The vessel oy cfs A Ad WhSl TAILAL B2 Yddad 201 Lgvand

wth the aid an hy i ¢ cylln er e pour- ing of th

so doing tde rocker; mi_ | SR Ranfdh qfl@%eatﬂcmgr Weldta® it0s . Th@ien

maxi rumtilt angle I n the enbodiment shown is [err]. A l"ateral |y projecting
- extensi on bay gogHd o both &= thee veaxelans ss@v\nax@t @ d efils harded, de of
~the drawing. In the floor of th s lateral bay portion of the

the furnace is tilted in the asLa manner toward the

taphole. .
- An emboaimsnt of the invention willinow be \_}
10 descfibed_by way of éxample'and with réferenceutolthe
accompanying draWian wherein:-
Figufe-l is a sectional elevation 6f an
'arc furnace vessel’ embody ing the invent ion; &nd
‘Figure 2 shows an_énlarged detail from Figure
15 ;l'showing'the'ﬁaphole'gf_thé_fu;nace vessel snd'its'ciosu:e :
mechanism. - .
As shewn in Figure 1, an eléctric arc furnéce

vessel 1 is closed by a cover 13 through which the electrodes

-
_l4 pass. The vessel 1 vests on a rocker 7 and can be tilted ﬁf}

20 Forwa*d with the aid of an hydraulic cyllnder 9 for the pour-
ing of Lhe melt. In so dozng +the rocker 7 rolls on a.plane
8 of the substructure 10. The maximum tilﬁ.angle in the
embodsmenb shown ls 12°
A la =ra11y projecting extension bay porticn
25 2 of the vessel is shown at the left hand side of the

drawing. In the floor of this lateral bay po on of th



7 furnace :adjacent the .outer boundary of*the bay portion a tap- hole 5 is
arranged.which is cl osabte by neans of a hinged sealing plate 6. The
sealing plate is mounted to pivot about an axis 6a of its hinge bearing,
and is actuated by. a drive.5 unit (not shown). The sealing plate 6.

its drive unit are situated on the outer ynderside of the vessel 1 t he
seal'ing face of the plate 6°is provided with a lining 27 (see Figur .of
grapHite which engages the base of the taphole 5 in the cl osed pos n. 10

In the exanple shown, the nelt is to be poured into aladle 11 which is
~supported on a | adhg.carbkageen?. cdbCoGRLE | BOnad2y toaVElS Dopasdheddie a tap-

charging floor 15 "Figure 2 shows the taphole 5 in nore detail. The -
aperture in the hhoarsofst Beryagsel whieni dé nglsédeb iyl meaimm®la 2lirged
lined with firebricks 20. The tap channel or tap pipe 21 is filled with a
chargeable fill eeagtihgt pheee22. Therseglime pkite nigg mvurntede Pplpiwots adbocut
cl osed, the non- sintering filler substance 22 protects the tap_ pipe 21 .
from t he penetrathoaxés Shecfipitenhingeal beTpingpprty,is REptad Y iy Flidie
6 is swing down away fromthe taphole 5 the filler substance 2,drq$s.out,

and the melt 3| oW8ifn{BOENERPHA] e. TH8 PPOEERT RHES%a? 13 TR PriofRctiy
- bay portion of tggevgiﬁggteéhgget:g 8ﬁggéd&gdgps{£§ of”Ekgs%ég%el 1, and
the sealing“face of the plate 6 is provided.with a.lining.
27 (see figure 2) of graphite which engages the base of the
taéhole 5 in the closed position. o |
io o _ Iﬁ_the exampie shown, the melt is to be
poured into a ladle 11 which is supported on a ladle carriage
12. The carriage 12 travels beneath the charging floor 15.
Figure 2 shows the taphole 5 in more detail.
The ap%rture in the floor of the vessel prQVidihg’the tap.
15 channel 21 is_iinéd with firebricks 20. The.tap channel
or tap pipe 21 is filled'with'a Chargeable. filler substance
22. During the melting, with Ehe plate 6 closed, the non-
QV; _ sintering filler substance 22 protects the tap ripe 21
from the penetration of the.molten metalL On . tapping, the
20 'séaling plate 6 is swung down away from the taphole 3,
| the-filier substance 22 drops out, and the melt flows into
thé ladle. | |
.To protect the wall of the projecting béy
portion of the vessel, there is prdvided cn the underside
25 of the vessel at the exit cf thé taphole a graphite liner

23 surrcunded.by a water-cooling system 25.



“

25 of the vessel at the exit of the taphal ' ' | 23 surtounded

by a water-cooling system 25. 8 Cains: 1. An el ectric arc
furnace which is tiltable for pouring of théjmjk”ullulwﬂ mm;e furnace _ .
vessel is structed with an internal exte jects o
| ateral | the side of the furnace vessel tcward which 5. the furnace o
tilts on i ng, which extension bay Bs closed externally at all sides -. -

i ncl udi ng-the top and has a taphole-in its floor that is closable by nmean
"of a closure nenber which is provided externally at the underside of the
ext ensi on banggdmgs operable fromoutside the furnace, the 10 floor of

t he ext ensi on bay béi ng not significantly above the floor of the remainder

of the furnacg vessel. 2. an electricABrel @uf:-H&BéCﬁhi‘EﬁOi&”'@?li‘:ﬁb%ai m1,
wherein any difference in the l'evels of the internal floors of the

ext ensi on bay fardpblgihgnaitndae pblthewheraanetNessetnageSvessthatsupon 15
~tilting of the vessel through [err] there is no part of the.latter floor -
‘that is bel owcengtpartedf wihh &orhbterf8al extension béy ehetfprodeets
according to Caim1l or aim2, wherein the furnace is tiltable to a
‘maxi mum angl elgtegazdyopt ghe side of thepfugpeceuveasel atewvrddrighichany
one of th% _ . - . . . '
: the furnace tilts on pouring, which extension bay is

closed externally at all sides including the top and has a
taphole in its floor that is closable by means of a closure J
member which'isfprcvided externally at the underside of the
extension bay and is operable from outside the furnace, the
10 floor of the eXtenéion'bay being not significantly above

the floor of the remainder of the furnace vessel.

2, ) An_arc‘furnace according to Claim 1, wherein

any difference in the levels of the intern £loors of the extension.

bay and the remainder 'of the furnace vessel is such that upon

[
(8]

tilting of the vessel through 10° there is no part of the

latter floor that is below any part of the former.
3. S - An arc furnace according to Claim 1 or Claim ~
' 2, wherein the furnace is til%table +o0 a maximum angle of

200;

[
©

20 4. - ' Aq arc furnace according to any one 2f t
preceding Claimé, wherein thé taphole.is_located ajacent

' the ocuter boundary of the extension bay. |
5. - ' An arc furnace according to any ons cf the

- preceding Claims, including a closure plats for closing the .

25 taphole mounted to pivot about an axis external of the



brecedi ng - Cl ai s, wherein the tap acent the outer boundary
of the extension bay. An-arc furng ﬂ mgﬁj@"j ﬁi nv one of the preceding

Clains, including a‘ctosure plate t aphol e noun to
i vot about an axi s external of the 9 vessel towar ds and away t he
-exit aperture of the tdap- 'hole. 6. _ An arc furnace accpr to
any. one of the preceding < ai.ns, includi ng a filler substance fok the’/5

t apkel e, which substance drops out on pouring. 7. An electric arc
furnace substantially as described herein with reference to the

'-accorrpanyl ng dr@é\éé‘@f t&&ﬂé Zé)idz%way from the exit aperture of the tap-
hole. |
6. An,arc.furnace according to any one of the
preceding Claims, inéluding a filler substance for the

5 taphole; which substance drops out on pouring.
7. o An electric arc furnace substantially as

- described herein with reference to the accompanying drawings..
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