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8 Claxms

This invention relates to improvements in melt-
ing and holding furnaces for use 'in connection
with the melting of light alloys, such as alummum
and magnesium alloys.

Even though it is recognized that it is unde-
sirable to permit the products of combustion and
the flame to come into direct contact with the
surface of the metal, it has been considered
necessary in the furnaces heretofore proposed to
allow the products of combustion or the flame to
pass into the melting chamber in order to ootam
the requisite heat and efficiency.

It is an object of the present invention to pro-
vide a furnace having high efficiency wherein the
products of combustion are completely isoiated
from the melting chamber.

It is another object of the present invention to
provide a furnace wherein the products of com-
bustion are prevented from contacting the metal,
and the molten metal is substantially gas-free,
whereby degasifying treatment is unnecessary and
the metal may be used directly to make non-
porous castings,

It is a further object of the present invention
to provide a melting and holding furnace which
permits ready access to the molten metal for
casting purposes, which utilizes a larger propor-
tion of the heat energy from the fuel than do
furnaces heretofore proposed, and ‘which is
adapted to rapidly melt aluminum alloys and
maintain them at the correct temperature.

It is another object of the present invention to

provide a furnace having efficient operatlon‘

wherein the flame and the products of combus-
tion are entirely excluded from the melting cham-
ber and wherein heat from the fuel is rapidly
transmitted to the metal, and which may be op-
erated in a continuous manner.

Other objects will be apparent from the fol-
lowing description of the invention as illustrated
by the drawings, in which:

Pigure 1 is a side elevational view of a furnace
embodying the present invention, with parts
broken away and partly in section; -

Fig. 2 is a plan view of the furnace shown in
Fig. 1, with parts broken away to show the ar-
rangement of the passageways for the products of
combustion; -

Fig. 3 is a vertical sectional view, taken on the
line 3—3 of Fig. 1;

.Fig. 4 is a vertical sectional view, taken on the
line 4—4 of Fig. 1;

- Fig. 5 is an elevational sectional view of & modi-
fied form of furnace especially designed for rela-
tively continuous operation;
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Fig.6isa pla.n v1ew w1th portions broken away,
of the furnace illustrated in Fig.5; and

Fig. 7 is a sectional view, taken on the lme
T—1 of Fig. 5.

The melting furnaces of the present mventlun
have a meliing chamber entirely separated from-
the combustlon gases by a plurality of -heat con-
ducting ducts of ceramic material and, preferably,
of silicon carbide which has superior heat con-
ductivity. The metal is heated both by heat
radiated from suitable means, such as highly -
heated combustion tubes or ducts, over the metal
and by conduction from ducts or flues arranged
about the side walls and breferably about the
bottom of the meiting furnaces to provide a tor-
tuous or circuitous passageway for the hot gases.

Referring more particularly to the drawings, in~
which like parts are indicated by like numerals
of reference, the melting chamber | is formed by
8 furnace bottom 2, sidé walls 3 and end walls 4,
and a top or cover portion, the inner surface of
which may be curved to form a dome which con-
centrates radiant heat on the metal. The melt-
ing chamber has a heat reflecting dome 6, a -
hearth la, which is adapted to receive and support
the metal 5, and a radiant heating portion 1b
above the metal supporting portion or hearth and

- above the normal level of the metal 5. Radiant

30

heating means, such as one or more combustion
ducts or tubes 1, each having a combustion cham-
ber e through which the flame is projected, is
provided in the radiant heating portion to radiate
heat to the metal in the portion la.

In the modifications illustrated in Figs. 1 to 4,
the radiant heating means, such as the combus-
tion tubes 7 which are preferably of silicon car-
bide and may have any desired cross sectional

_ shape, but which are preferably tubular, extend
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longitudinally within the melting chamber and
are substantially above the normal liquid level 8.
Burners 9 are suitably carried at one end of each
of the combustion ducts. The other end of the
combustion ducts terminates in suitable headers
10, which are in substantially gas-tight connec-
tion with said combustion ducts and are adapted
to receive the gases from the combustion ducts 1
and divert them, without loss of gas, into suitable
conductive heating means, such as vertical ducts
12. The vertical ducts 12 are arranged in the
walls of the melting chamber, preferably sub-
stantially adjacent each other, and extend
throughout -a substantial proportion of the walls
of the melting chamber. Conducting liners {3
separate the vertical ducts from the meltmg
chamber




2 .

Adjacent vertical ducts may be connected to-
gether alternately at their upper and lower por-
tions, as shown, to provide a tortuous, heat con-
ducting passageway, terminating on the one end
in substantially gas-tight connection with the
. header 10 or the combustion chamber in the
radiant heating tubes or ducts 1. At the other
end, one of the passageways in the conduction
-heating means connects with a stack. A heat:

exchanger 15 is preferably disposed between the -

stack and the passageway of the conductive heat-
ing Ameans to improve the efficiency of the fur-
nace. .

~ The furnace preferably has an outer casing
of steel or other metal,-which casing has a base
20 supported on suitable stiffening members, such
‘as-I-beams or channels 21, one or more casing
ends 22, and a top portion 23, which may, if
desired, also house the heat exchanger 18 which

is adapted to withdraw a large proportion of the o

sensible heat from the flue.gases. ' - ,
““Insulation 25'is disposed between the melting
chamber | or the conductive heating means and
the outer surface of the furnace. -

and the melting chamber from the outer casing
and prevents a large proportion of the heat lost
to the outside of the furnace. " .- T .

Preferably, and especially ‘when the furnaces

are to be moved frequently~or transported, .a s

frame comprising vertical supports 26 on each
side of the furnace, upper connecting tie bars
21 which extend horizontally over the toﬁ of the
furnace, and a lower clamping member-28 which
extends horizontally through and substantially
‘perpendicular to the stiffening members 21, is
provided for reinforcing the furnace walls. With
such a frame holding the casing together, dis-
assembly of the furnace is facilitated.

The heat exchanger {5 has & hot gas chamber
31 which is connected with a stack 32 and the
passageway in the conductive heating means. A
plurality of metal pipes 34 extend through the.
hot gas passageway 31, one end of the pipes
terminating in a header 33 and the other end
terminating at the atmosphere. Air for com-

The insula-’
tion serves to insulate both the heating means-

‘ chamber.
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melting chamber {. The burning or substan- '
tially burnt gases from the tubes T first pass into
the header 10 and are then deflected into the
heat conducting, vertical duct 12 in communica-
tion therewith, and then successively in a tor-
tuous manner through the remaining vertical
ducts 12 and the heat exchanger, out of the
stack 32. In the vertical ducts 12 & large pro-
portion of the heat is withdrawn from the gases
and transmitted into the body of the metal by
conduction.

In the modification illustrated in Figs. 5 to 7,
inclusive, the radiant heating means, stuch as

" the heat radiating combustion tubes 1, extend

transversely of the melting chamber and the
burners in alternate tubes are arranged on oppo-
site sides of the furnace. Each of the combus-

_tion tubes terminates on the one end in the burn-
-"er 9 and on the other side in the vertical ducts

12 contained in the side walls 3 of the furnace.
These ducts 12 are separated from the melting
chamber by the lining (3. Each of the vertical
ducts 12 may communicate with one or more of
the horizontal ducts 40, which may extend hori-
zontally and preferably in a longitudinal direc-
tion underneath substantially the entire melting
The ducts 40 are in substantially gas-
tight connection to the combustion chamber in
the radiant heating means and communicate .
with the stack or a suitable heat exchanger
connected at their exits 41. Since the combus-

" tion gases have cooled substantially and occupy

40

4

1

bustion,. sucked through the pipes 34 by suitable
means, such as & blower 35, withdraws a sub- :

stantial amount of heat from the flue gases pass-
ing through the hot passageway 31 with the re-
sult that the heat output of the burners §, which
are supplied with fuel from the pipe’ 36, is sub-
stantially increased. :

1t is usually preferable to have at least por-

tions of the side walls and the bottom of the,

furnace extend beyond the upper portion to pro-
vide a dipping chamber 38 in communication
with the melting chamber to facilitate with-
drawal of metal from the melting chamber. The
dipping chamber 38 is substantially entirely sep-
arated from the radiant heating chamber § by
the skimmer wall 39, which extends from the top
of the furnace to almost the surface of the metal
in the melting chamber. co .

" In the operation of the furnace illustrated in
Figs. 1 to 4, inclusive, the air for combustion is
drawn through the pipes 34 of the heat exchang-
er 15, where it is heated in substantial amount
and forced by the blower 35 into the burners S,
supplied from & fuel source (not shown) through
the pipe 36. The flame from the burners § is-
projected by the burners into the chambers Ta
of the radiant heating tubes 1, which serve as a
combustion chamber, causing the tubes to radiate
heat against the surface of the metal in the

but a fraction of their original volume, two or
more of the vertical ducts 12 may be connected
into a single horizontal duct 40 without unduly
restricting the passageway.

In the operation of the furnaces shown in
Figs. 5 to 7, inclusive, the unmelted metal may
be added at the metal charging end 42 and with-
drawn from the dipping end or the dipping
chamber 38 through a lever-operated discharge
plug 44. The gas and air supplied through the
burners 8 from a suitable source (not shown)
are projected into the radiant heating tubes T,
causing them to glow. It then successively

_passes through the vertical ducts 12 and the

horizontal ducts 40, arranged about the sides of
the melting chamber, and into the stack. Heat

‘is radiated against the surface of the metal from

the silicon carbide radiant heating tubes 7 and

.conducted into the metal from the tubular ver-

. tical ducts 12 and the tubular horizontal ducts

60
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40, also preferably of silicon carbide. The ducts
comprising the conductive heating means are
also preferably of -silicon carbide, but are pref-
erably of rectangular cross section to provide

.greater surface for conductive heat transfer,

1t will be seen from the above that by provid-
ing a plurality of substantially parallel conduct-

ing ducts of relatively small cross section, that

the surface for absorbing heat from the fuel is
greatly increased by the-furnaces of the present
invention and it is unnecessary to have the flame
or products of combustion come in contact with

. the metal. The impurities incident to products

70
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of combustion are substantially entirely elimi-
nated when the alloys are heated in accordance
with the present invention. :
Although several embodiments of the inven-
tion have been herein shown and described, it
will be understood that numerous modifications
of the construction shown may be resorted to
without departing from the spirit of this inven-
tion as defined in the appended claims. '
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What I claim is:

1. A melting furnace for melting hght alloys ’

wherein ‘the products of combustion do-not con-

tact the surface of the metal, comprising side
walls, end walls, & bottom and a’ top portion, to-
gether forming a melting chamber having a
hearth to receive and support the metal, and a
radiant heating portion above -the normal fevel
of the metal on said hearth, portions of said
hearth for contact with the metal being of re-
fractory material, radiant heating means in said
radiant heating portion, said radiant heating

10

means having a combustion chamber separate

from said melting chamber for the combustion
of fuel, heating means for conductively heating
the metal through said refractory in contact with
the metal and being disposed in the side walls of
said-melting chamber, said heating means:.hav-
ing a passageway connected to said combustion
chamber, and insulation between said melting
chamber and the outer surfaces of the furnace.

-

20

2. A melting furnace for melting light alloys -

wherein the products of combustion do not con-
tact the surface of the metal, comprising side
walls, end walls, a bottom and a top portion, to-
gether forming a melting chamber having a
hearth to receive and support the metal, and a

radiant heating portion above the normal level

of the metal on said hearth, portions of said
hearth for contact with the metal being of re-

25
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fractory material, a plurality of combustion tubes .
in said radiant heating portion, said combustion ,

tubes each having a combustion chamber for-

combustion of fuel, heating means having a plu- .

rality of chambers in substantially gas-tight con-
nection with the combustion chamber in said
combustion tubes, said heating means being in
the sides of said melting chamber for conductive-
1y heating the metal through said refractory ma-
terial in contact with the metal and having a
tortuous passageway in gas-tight communication
with a combustion chamber of at least one of said
combustion tubes, and insulation between said
.melting chamber and the outer surfaces of the
furnace and between said heating means and the
outer surfaces of the furnace.

3. A metal melting furnace wherein the prod-
ucts of combustion do not contact the surface of
the metal, comprising side walls, end walls, g bot-
tom and a top portion, together forming a melting
chamber having a hearth to receive and support
the metal, and a radiant heating portion above
the normal level of the metal on said hearth,
portions of said hearth for contact with the
metal being of refractory material, radiant heat-
Jing means in said radiant heating portion, said
radiant heating means having g plurality of com-
bustion chambers for the combustion of fuel,
heating means in the sides and bottom of said
* melting chamber and having a passageway in
substantially gas-ticht communication, with a
combustion chamber in said radiant heating
means, said heating means conductively heating
the metal through said refractory material in
contact therewith and insulation between said
melting chamber and the outer surfaces of the
furnace.

35
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3

portion to provide a metal dipping portion in
communication with_said melting chamber, said

~melting chamber having a hearth to receive and

support the metal, and a radiant heating portion
above the normsl level of-:the metal on--said
hearth, radiant heating means ih said radiant
heating portion, portions of said hearth for con-
tact with said metal being of a refractory mate-
rial, said radiant heating means having a plurality

-of combustion chambers for the combustion of.

fuel, ‘heating means in the sidés and-bottom of
said melting chamber to cofiductively heat the
metal through said refractory material in con-
tact with the metal and having a passageway in
substantially gas-tight communication with a
combustion chamber in said radidnt heating
means, and 1nsu1at10n between said melting
chamber and the outer surfaces of the furnace.

5. A melting furnace for melting light alloys
wherein the products of combustion do not con-
tact the surface of the metal, comprising side
walls, end walls, a bottom and a top portion,
together forming g melting chamber having a
hearth to receive and support the metal, and a
radiant heating portion above the normal level
of the metal on said hearth, portions of said
hearth for contact with the metal being of re-
fractory material, a combustion tube in said ra-
diant heating portion and extendxng longitudi-
nally thereof, said combust;mn tube having a
combustion chamber for the combustion of fuel
therein, heating means in the sides of said melt-
ing chamber to heat the metal through said re-
fractory material in contact with the metal and
having a tortuous passageway, one end of which
terminates at and is in substantially gas-tight
relation with said combustion chamber, the other
end being connected to a stack, a burner at one
end of said combustion tube,/ means for supply-
ing fuel ‘to said burners and means for.supply-
Ing air for combustion to said burners, and a
heat exchanger between said tortuous passage-

‘way and said stack to withdraw heat from the

flue gases to preheat the air supply for said
burners. s

6. A metal melting furnace wherein the prod-
ucts of combustion do not contact the surface of
the metal, comprising side walls, end walls, a bot-
tom and & top portion, together forming g melting
chamber having a hearth to receive and support
the metal, and a radiant heating portion above

" the normal level of the metal on said hearth,

55

portions of said hearth for contact with the metal
being of refractory material, a plurality of com-
bustion tubes in said radiant heating portion, said

. combustion tubes running substantially transverse-

80

1y of said melting chamber, heating means in the
sides and bottom of said melting chamber -having
a passageway for receiving the products of com-
bustion from said combustion tubes, one end of

* the passageway in said heating means being con-

66

4, A metal melting furnace whereln the prod- «

ucts of combustion do not contact the surfate of
the metal, comprising side walls, end walls, a bot-
tom and a. top portion substantially enclosed
within a metal housing, a melting chamber sub-
stantially enclosed by said side-walls, end walls,
bottom ‘dnd top portions, said hottom and pot-

70

nected in substantially gas-tight relation to said ..
combustion tubes and the other end of said pas-

‘sageway being connected to a stack, a refractory

lining between said melting chamber and said
heating means, and Insulation between said heat- .
ing means and the «puter surfaces of said‘ fur-

wherein the products. of combustlon ‘do not con-

" tact the surface of - the .metal, comprising side

walls, end walls, #:bottom and a top portion,
together forming. & meltmg chamber having a
hearth to receive and support the metal, and a

tions of sald side Walls extendirig:beyond said top 75 Tadiant heating portion above the normal level




4

of the metal on said hearth, portions of said

hearth for contact with the metal being of re-

- fractory material, radiant heating means in said
radiant heating portion, said radiant heating
means having a combustion chamber for the
combustion of fuel, heating means in the side
walls of said melting chamber for conducting
heat through said refractory material in contact
with the metal, said heating means having a
passageway connected to said combustion cham-
ber, the top of said melting chamber being curved
to reflect heat from said radiant heating means
to the surface of the metal, and insulation be-
tween said melting chamber and the outer sur-
faces of the furnace. :

8. A melting furnace for melting light alloys
comprising refractory side walls, end walls, bot-

" tom and top portions, together forming a melting
chamber and having a hearth to receive and sup-

10

15
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port the metal, and & radiant heating portion
above the normal level of the metal on the
hearth, a plurality of radiant heating tubes of
refractory material in said radiant heating por-
tion, & burner at one end of each of said tubes,
tortuous passageways for combustion gases con-
nected to the opposite ends of said tubes and dis-
posed in the furnace side walls below the heating
chamber so that refractory material which is in
contact with the metal is between said tortuous
passageways and the metal, and a stack into
which combustion gases are delivered from such
passageways, said top portion of said furnace be-
ing shorter than said bottom portion and having
a depending skimmer wall spaced from an end of
the bottom portion to provide an open dipping
chamber free from radiant heating tubes.

WALTER BONSACK.



