
EP 0 361 926 B1 Description The present invention relates to an improvement
in a melting and holding furnace for processing aluminum and other metals.
5      A known melting and holding furnace will be described with reference
to Figs. 5 and 6 of the accompanying drawings. In the melting and holding
furnace 'A', a raw material of aluminum is fed from a material preheating
tower 20' to a melting chamber 21'continuous with the towerfor heating and
melting the material. Molten alu- minum is then transferred to a holding
chamber 8' communicating with the melting chamber 21', where the molten
aluminum is heated by a sustaining burner 9' to be maintained at a selected
temperature. The molten 10 aluminum is removed little by little, for
casting, from a well 5' communicating with the holding chamber 8'. With
such a known melting and holding furnace A' used for melting aluminum, the
well 5' cannot be Inte- grated with the melting and holding furnace A'
since the material preheating tower 20' and melting chamber 21' are
provided separately. There is thus the disadvantage of a large overall
configuration requiring a large installation space. 15     The melting
chamber 21' includes a melting burner 4' which is a gas burner directed
horizontally for pro- ducing, in elongated forms and with a weak jetting
force, red reducing flames having a large infrared content. This prior
construction has a disadvantage (1) of low operating efficiency. The
material fed is little oxidized because of the reducing flames, but the
flames sweep and melt only the faces of the material opposed to the flame
jets, with Its rear faces of the material being out of reach of the flames.
This leaves a large unmolten 20  amount of material at the side remote from
the flames. The operator must open a door 22' to the material pre- heating
tower 20' to shove the unmolten material down Into the melting chamber 21'.
There Is also a disad- vantage (2) of low thermal efficiency. Because the
melting burner 4' has a weak flame jetting force and be- cause the melting
burner 4' is directed horizontally, hot air flows contacting the material
to be preheated pro- duce little turbulence In the melting chamber 21' and
just ascend gently without effectively preheating the ma- 25  terial.
Further, there is a disadvantage (3) of poor operating efficiency In that
the weak flame jetting force re- sults in a slow melting speed, and the
long time taken for melting the material in turn results in low thermal
efficiency. DE-U-8800083 discloses a melting and holding furnace having a
preheating and melting chamber. The pre- heating and melting chamberdefines
a material inlet, a preheating towersection in an upper position for
holding 30  and preheating material supplied thereinto and a melting
section in a lower position for melting the preheated material. A melting
burner is mounted on a lower side wall of the preheating tower section for
jetting out flames from a lower position of said preheating tower section
obliquely downwards into the melting section. Awell re- ceives the molten
metal and allows the molten metal to be scooped out. The present invention
has been made having regard to the foregoing disadvantages of the prior
art, and 35  its object is to provide a melting and holding furnace which
is compactand requires a reduced installation space, and which realises
improved operating efficiency and thermal efficiency. According to the
present invention, there is provided a melting and holding furnace
comprising: a preheating and melting chamber defining a material inlet, a
preheating tower section in an upper pos- ition for holding and preheating
material supplied thereinto, and a melting section in a lower position for
melting 40  the preheated material, a well for receiving the molten metal
and allowing the molten metal to be scooped out, and a melting burner
mounted on a lower side wall of said preheating tower section for jetting
out flames from a lower position of said preheating tower section obliquely
downwardly into said melting section, characterised by a holding chamber
which communicates with said melting chamber for receiving the 45   molten
metal from said melting section and maintaining the molten metal at a
selected temperature and with which the well communicates, and in that the
holding chamber has banks which are submerged by the molten metal and which
cause the molten metal to flow In a zig-zag manner from the melting chamber
to the well. A preferred embodiment of the invention Is disclosed in claim
2. 50      With the above construction, a material to be melted is first
fed through the material inlet to fill the pre- heating tower section and
melting section. Then, hot and strong reducing flames jet out of the
melting burner obliquely downwardly toward the material. The flames reach
the deep end of the melting section in a manner 



to envelope entire peripheries of the material In the melting section,
thereby melting the material from the bot- tom at high speed. The melt thus
formed in the melting section is at a low temperature just above the
melting 55  point, which flows into the holding chamber. The melt is heated
to a selected temperature by a sustaining burner In the holding chamber.
The low temperature melt flows zig-zag along the submerged banks, while
being heat- ed In the holding chamber, and finally flows into the well.
Meanwhile, deposits precipitate along t he submerged banks, and occluded
gas is released, whereby the melt becomes stabilized before entry into the
well. The sta- 2    EP 0 361 926 B1 bilized melt is scooped little by
little out of the well for use in casting. On the other hand, the flames
having contacted the material become hot airflows tending to ascend the
melting section. However, the strong flames jetting out obliquely
downwardly obstruct ascent of the hot gas flows, thereby to produce strong
turbulence in the melting section. Subsequently, the hot gas flows ascend
the preheating tower section to preheat the ma- 5   terial fed thereto. As
described above, the melting and holding furnace according to the present
invention comprises a pre- heating and melting chamberdefining a material
inlet, a preheating towersection in an upperposition for holding and
preheating material supplied thereinto, and a melting section in a lower
position for melting the preheated material. This preheating and holding
chamber may be compact. Consequently, the well too may be installed 10  on
the same base block and the entire furnace requires about two thirds of the
installation area for the first described known melting and holding
furnace. Since the melting burner is mounted on a lower side wall of the
preheating tower section for jetting out flames from a lower position of
the preheating tower section obliquely downwardly into the melting section,
the hot and strong reducing flames jetting out of the melting burner reach
the deep end of the melting section 15  in a manner to envelope entire
peripheries of the material to be molten, thereby melting the material in
the melting section at high speed. Further, since the strong flames jet out
obliquely downwardly toward the melting section, these flames obstruct
ascent of the hot gas flows in the melting section, thereby to produce
strong turbulence in the melting section for promoting high-speed melting
of the material. The hot gas flows from the melting section ascend the
preheating tower section as agitated under the influence of the turbulence
in the 20  melting section, with increased chances of contact with the
material to be molten thereby to produce a great preheating effect. These
features realise great advantages in promoting the thermal efficiency and
melting speed as well as operating efficiency. A melting and holding
furnace embodying the present invention will now be described with
reference to the accompanying drawings in which:- 25      Fig. 1 is a
sectional view of the melting and holding furnace; Fig. 2 is a section
taken on line A-A of Fig. 1; Fig. 3 is a section taken on line B-B of Fig.
1; Fig. 4 Is a section taken on line C-C of Fig. 2; Fig. 5 is a view in
vertical section of a known melting and holding furnace; and 30      Fig. 6
Is a sectional plan view of the known furnace. Referring to Fig. 1, a
melting and holding furnaceAcomprises a preheating and melting chamber2
defining a material inlet 1, a preheating towersection 2a in an upper
position forholding and preheating material supplied thereinto, and a
melting section 2b in a lower position for melting the preheated material.
The furnace Afurther comprises a holding chamber 8 communicating with the
melting chamber 2 for receiving the molten metal from 35  the melting
section 2band maintaining itataselected temperature, and a well 5
communicating with the holding chamber 8 for receiving the molten metal and
allowing Itto be scooped out. To describe their positional relations more
particularly, as seen from Fig. 2, the preheating tower section 2a and
melting section 2b are vertically integrated, with the preheating tower
section 2a located above and the melting section 2b located below. The
preheating tower section 2a is open at the top as at 1 defining the
material inlet 1, and a cassette tower section 40  13 may be added thereto
from above, as necessary, as shown in phantom lines. A melting burner 4 is
mounted on a lower side wall of the preheating tower section 2a forJetting
out flames 



from a lower position of the preheating tower section 2a obliquely
downwardly into the melting section 2b. This melting burner4 comprises, for
example, a high luminous flame burnerfor producing short and strong
reducing flames. The position of the side wall at which the melting burner4
is installed opens inwardly in a slightlyflared 45  way. The bottom of the
melting section 2b is inclined downwardly toward the holding chamber 8 for
allowing the molten metal to flow naturally into the holding chamber 8. The
holding chamber 8 has a bottom at a lower level than the bottom of the
melting chamber 2 and, in this embodiment, elongated in a direction
substantially perpendicular to the direction of influx from the melting
section 2b. In this embodiment, the holding chamber 8 includes submerged
banks 11 projecting from the bottom and extending transversely of the
holding chamber 50  8. The submerged banks 11 define staggered flow
openings 12. The holding chamber 8 includes a sustaining burner 9 for
producing long red reducing flames having a large infrared content and
jetting outfrom an molten metal inlet end toward an outlet end of the
holding chamber 8. The flames sweep over the surface of melt 3 in the
holding chamber 8 to maintain the melt 3 at a selected temperature. 55
A communicating opening 7 is defined in a downstream side wall of the
holding chamber 8 to communicate with the well 5. Thus the well 5 Is
disposed substantially at right angles to the holding chamber 8. The
preheating and melting chamber 2, holding chamber 8 and well 5 are provided
on the same base 10 of the melting and holding furnace Ato realize a very
compact construction. The communicating opening 7 from the holding cham- 3
EP 0 361 926 B1 bar 8 to the well 5 may be defined in a bottom position of
the partition wall to be lower than the melt surface as shown in Fig. 4, or
may be opened to a higher position than the melt surface as shown in a
phantom line, with a skim damper 6 vertically movable according to an
operating state. The well 5 includes a device for de- tecting the level of
melt 3 and a temperature sensor to control the surface level and
temperature of the melt 5   3, thereby to ensure quality control for a
subsequent process. The material to be molten usually is, but not limited
to, a die cast metal such as aluminum, zinc or copper. An operation will be
described hereinafter, taking aluminum melting for example. Of course, the
operation is not limited to melting of aluminum. The sustaining burner 9
directs long reducing flames having a large infrared content into the
holding chamber 8, so that the flames sweep over the melt 3 In the holding
chamber 8 to main- 10  tain the melt 3 at the selected temperature. On the
other hand, aluminum raw material is fed through the ma- terial inlet 1
into the preheating tower section 2a at appropriate times as the melt 3 is
scooped out, and is pre- heated by hot gas flows ascending the preheating
tower section 2a. The material fed to be molten fills the pre- heating
tower section 2a and melting section 2b, and the hot and strong reducing
flames jetting out of the melt- ing burner 4 reach the deep end of the
melting section 2b in a manner to envelope entire peripheries of the 15
material to be molten, thereby melting the material in the melting section
2b at high speed. Since the strong flames jet out obliquely downwardly
toward the melting section 2b, these flames obstruct ascent of the hot gas
flows in the melting section 2b, thereby to produce strong turbulence in
the melting section 2b for promoting high-speed melting of the material.
The hotgas flows from the melting section 2b ascend the preheating tower
section 2a as agitated under the influence of the turbulence in the melting
section 2b, with increased chances 20  of contact with the material to be
molten thereby to produce a great preheating effect. Aluminum thus molten
flows down the melting section 2b into the holding chamber 8, flows zigzag
along the submerged banks 11, and finally into the well 5. The melt 3
Immediately after its formation, whether through direct contact with the
flames or through immersion, occludes a large amount of gas such as
hydrogen gas. Such occluded gas is released during a long residence time of
the melt flowing zigzag in the holding chamber 25  8 whereby the melt 3
becomes stabilized before entry Into the well 5. Further, the melt 3
immediately after Its formation Is at a low temperature just above the
melting point which produces deposits of iron, silicon and so forth on the
bottom of the holding chamber 8. However, these deposits are prevented by
the submerged banks 11 from flowing into the well 5. Further, the
low-temperature melt 3 Immediately after Its formation flows zigzag along
the banks 11 Instead of flowing straight into the well 5, whereby the melt
is heated to the selected tem- 30  perature. Thus, there Is no lowering of
the melt temperature in the well 5. 



The melt in the holding chamber 8 has the less weight because of the
presence of the submerged banks 11, which results In a reduced area for
exposure to the heat. The submerged banks 11 may be provided as
appropriate. The performance of the melting and holding furnace A according
to the present invention was compared 35  with that of the known melting
and holding furnace A' by using a cold material. The results are shown In
the following table: Starting from              Known              Furnace
of cold material               Furnace           this Invention melting
time               4.75 H                    4.25 H temp.  rise time
0.5 H                     0.5 H 45       gas consumption
305,100kcal/5.25H   260,500kcal/4.25H 11.3[err]             9.65[err]
thermal efficiency    20.3%                          23.7% 50      The
above results prove thatthe melting and holding furnace according tothe
present invention has a high- speed melting performance and produces an
outstanding energy-saving effect Since integration is made down to the well
5, the entire furnace is very compact and requires two thirds of the
Installation area for the known melting and holding furnace A'. 55 Claims
1. A melting and holding furnace comprising: 4    EP 0 361 926 B1 ber 8 to
the well 5 may be defined in a bottom position of the partition wall to be
lower than the melt surface as shown in Fig. 4, or may be opened to a
higher position than the melt surface as shown In a phantom line, with a
skim damper 6 vertically movable according to an operating state. The well
5 includes a device for de- tecting the level of melt 3 and a temperature
sensor to control the surface level and temperature of the melt 5   3,
thereby to ensure quality control for a subsequent process. The material to
be molten usually is, but not limited to, a die cast metal such as
aluminum, zinc or copper. An operation will be described hereinafter,
taking aluminum melting for example. Of course, the operation is not
limited to melting of aluminum. The sustaining burner 9 directs long
reducing flames having a large infrared content Into the holding chamber 8,
so thatthe flames sweep overthe melt 3 in the holding chamber 8 to main- 10
tain the melt 3 at the selected temperature. On the other hand, aluminum
raw material is fed through the ma- teial Inlet 1 Into the preheating tower
section 2a at appropriate times as the melt 3 is scooped out, and is pre-
heated by hot gas flows ascending the preheating tower section 2a. The
material fed to be molten fills the pre- heating tower section 2a and
melting section 2b, and the hot and strong reducing flames jetting out of
the melt- ing burner 4 reach the deep end of the melting section 2b In a
manner to envelope entire peripheries of the 15  material to be molten,
thereby melting the material in the melting section 2b at high speed. Since
the strong flames jet out obliquely downwardly toward the melting section
2b, these flames obstruct ascent of the hot gas flows In the melting
section 2b, thereby to produce strong turbulence in the melting section 2b
for promoting high-speed melting of the material. The hotgas flows from the
melting section 2b ascend the preheating tower section 2a as agitated under
the influence of the turbulence in the melting section 2b, with Increased
chances 20  of contact with the material to be molten thereby to produce a
great preheating effect Aluminum thus molten flows down the melting section
2b into the holding chamber 8, flows zigzag along the submerged banks 11,
and finally into the well 5. The melt3 immediately after its formation,
whetherthrough direct contact with the flames or through immersion,
occludes a large amount of gas such as hydrogen gas. Such occluded gas is
released during a long residence time of the melt flowing zigzag in the
holding chamber 25  8 whereby the melt 3 becomes stabilized before entry
Into the well 5. Further, the melt 3 Immediately after Its formation is at
a low temperature just above the melting point which produces deposits of
iron, silicon and so forth on the bottom of the holding chamber 8. However,
these deposits are prevented by the submerged banks 



11 from flowing into the well 5. Further, the low-temperature melt 3
immediately after Its formation flows zigzag along the banks 11 instead of
flowing straight into the well 5, whereby the melt Is heated to the
selected tem- 30  perature. Thus, there is no lowering of the melt
temperature in the well 5. The melt In the holding chamber 8 has the less
weight because of the presence of the submerged banks 11, which results in
a reduced area for exposure to the heat. The submerged banks 11 may be
provided as appropriate. The performance of the melting and holding furnace
A according to the present Invention was compared 35  with that of the
known melting and holding furnace A' by using a cold material. The results
are shown In the following table: Starting  from             Known
Furnace of cold material               Furnace           this Invention
melting time                4.75 H                   4.25 H temp. rise time
0.5 H                    0.5 H 45       gas consumption
305,100kcal/5.25H   260,500kcal/4.25H 11.3[err]                   9.65[err]
thermal efficiency    20.3%                          23.7% 50     The above
results prove that the melting and holding furnace according to the present
invention has a high- speed melting performance and produces an outstanding
energy-saving effect. Since integration is made down to the well 5, the
entire furnace is very compact and requires two thirds of the installation
area for the known melting and holding furnace A'. 55 Claims 1. A melting
and holding furnace comprising: 4    EP 0 361 926 B1 a preheating and
melting chamber (2) def Ining a material inlet (1), a preheating tower
section (2a) in an upper position for holding and preheating material
supplied thereinto, and a melting section (2b) in a lower position for
melting the preheated material, a well (5) for receiving the molten metal
and allowing the molten metal to be scooped out, and 5            a melting
burner (4) mounted on a lower side wall of said preheating tower section
(2a) for Jetting outflames from a lower position of said preheating
towersection (2a) obliquely downwardly into said melt- ing section (2b),
characterised by a holding chamber (8) which communicates with said melting
chamber (2) for re- ceiving the molten metal from said melting section (2b)
and maintaining the molten metal at a selected 10      temperature and with
which the well (5) communicates, and In thatthe holding chamber(8) has
banks (11)which are submerged bythe molten metal and which cause the molten
metal to flow in a zig-zag manner from the melting chamber (2) to the well
(5). 2. A melting and holding furnace according to claim 1, characterised
by a vertically movable skim damper 15      (6) disposed between said
holding chamber (8) and said well (5). PatentansprOche 20  1. Ein Schmelz-
und Warmhalteofen mit: einer Vorheiz- und Schmelzkammer (2), die elnen
MaterialeinlaS (1) festiegt, einem Vorheizturm- abschnitt (2a) in
elneroberen Lage zurAufnahme und zum Vorheizen von dort hineingegebenem
Material und elnem Schmeizabschnitt (2b) In elner unteren Lage zum
Schmeizen des vorgewarmten Materials, elner Pianne (5) zur Aufnahme des
geschmolzenen Metalls, die das Herausschopfen des ge- 26      schmolzenen
Metalls erlaubt, und einem Schmelzbrenner (4), der an einer unteren
Seitenwand des Vorheizturmabschnittes (2a) zum Abstrahlen von Flammen von
einer unteren Position des Vorhekziurmabschnittes (2a) schrag nach unten in
den Schmelzabschnitt (2b) angeordnet ist, 



gekennzelchnet durch elne Warmhaltskammer (8), die mit der Schmelzkammer
(2) zurAufnahme 30      des geschmolzenen Metalls von dem Schmelzabschnitt
(2b) kommuniziert und das geschmolzene Metall auf einer vorgewahIten
Temperatur halt und mit der Pfanne (5) kommuniziert, und dadurch, dal die
Warmhaltekammer (8) Damme (11) aufwelst, die von dem geschmolzenen Metall
fOberflu- tet sind und des geschmolzene Metall zwingen, in elner
Zickzack-Form von der Schmeizkammer (2) zu der Pfanne (5) zu fliegen. 35 2.
Ein Schmelz- und Warmhaiteofen nach Anspruch 1, gekennzelchnet durch einen
vertikal bewegbaren Schlackendampfer (6), der zwischen der Warmhalte-
kammer (8) und der Pifanne (5) angeordnet Ist. 'X/   40 Revendicatlons 1.
Four de fusion et de maintben en temperature comprenant: une chambre (2) de
prechauffage et de fusion dhfinissant une entree de matiere (1), un trongon
46      (2a) de tour de prechauffage A une position superieure pour
contenir et prechauffer de la matiere qul lui eat fournie, et un trongon
(2b) de fusion A une position inferieure pour la fusion de la matiere
prechauffee, un pults (5) pour la reception du m6tal en fusion et pour
permettre au metal en fusion d'etre preleve, et un brOleur (4) de fusion
monte dans une parol laterale inferieure du trongon (2a) de tour de pre- 50
chauffage pour projeterdes flammes obliquement vera le bas dans le trongon
(2b) de fusion A partir d'une position inferleure dudit trongon (2a) de
tour de prechauffage, caracterise par une chambre (8) de maintlen en
tbmperature qui communique avec la chambre de fusion (2) pour la receptbon
du metal en fusion en provenance du trongon (2b) de fusion et pour le
maintien de ce metal en fusion A une temperature selecffonnee et avec
laquelle le pults (5) communique, et 55            en ce que la chambre (8)
de maintien en tbmperature a des clobsons Internee (11) qui sont sub-
merghes par le metal en fusion et qui obligent ce dernier A couler en
zigzag de la chambre (2) de fusion au pults (5). 5    EP O 3B1 92B B1 ~~~~1
111111111111 Dliii 11111 11 1111 P0 361 926 BI                     IHEINHI
2. Four de fusion et do maintion en temp6raturm solon la revendication 1,
caracteris6 par un barrage (6) mo- bile en sons vertical pour lee soories
dlspose6 entre la chambre (8) de maintien en temperature et le pults (5). 5
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