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FFICE 

REVERBERATORY FURNACE 
Wenzeslaw Frank Sklenar, Chicago, III, assignor 

of one-fourth to John H. Ehardt, Chicago, Ill. 

1 The present invention relates to reverberatory 
furnaces, and is particularly concerned with the 
provision of an improved reverberatory furnace 
of the type disclosed in my prior application, Ser. 
No. 664,865, filed April 25, 1946, now Patent 
2,409,810, which is particularly adapted to be 
used in melting low point metals, such as alumi 
ll. '- . - 

One of the objects of the invention is the pro 
vision of an improved reverberatory furnace for 
melting metals, which is adapted to produce a 
higher quality of molten metal, accomplish the 
melting in a much shorter time, with a consider 
able reduction in the use of fuel, a marked elimi 
nation of waste, and a saving in labor hours re 
quired. 
Another object of the invention is the provi 

sion of an improved melting process and an im 
proved process for the generation of maximum 
heat and its application to metal to be molten, by 
means of which metal may be melted more 
quickly, more cleanly, with less fuel and less 
labor than any of the devices of the prior art. 
Another object of the invention is the pro 

vision of an improved furnace which is particu 
larly adapted to be used in melting aluminum 
and light alloys for die casting, by means of which 
the separate furnace usually employed in con 
nection with another furnace, called the holding 
or maintaining service furnace, may be elimi 
nated and replaced by a single furnace, from 
which the metal may be ladled out, as required 
for die casting. 
When two of the furnaces mentioned are em ployed according to the prior art methods, they 

are usually fired with oil fuel or by gas to main 
tain the casting temperature, and the metal 
which is melted in the separate furnace is car 
ried in pots or ladles to the holding furnace. 
By providing my improved furnace, perform 

ing both of these functions, half of the fuel pre 
viously required is saved, as well as the time 
which was formerly wasted in carrying the metal 

s 

O 

Application August 29, 1946, serial No. 693,688. 
12 Claims. (CL 75-43). - 

able and adjustable arch units adapted to be so 
located in the roof of the reverberatory furnace 
that their effect in reflecting and radiating heat 
toward the bath of metal is a maximum, and they 
are also adapted to deflect, at a multiplicity of 
different points, the hot combustion gases to the 
surface of the metal, thereby causing such a 
turbulence of the gases that a maximum engage 
ment of the gases and the metal is accomplished, 
while still passing the gases through the furnace 
in large volume and at high velocity, and concen 
trating the hottest gases at the melting zone of 
the chamber to effect a quick melting. 
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to and fro; and the unnecessary spilling, splash 
ing, and disturbing of the molten metal, which 
causes undue oxidation, is eliminated. . . . . 
Another disadvantage of the prior art furnaces 

used for this purpose lies in the fact that the pots 
were made of cast iron, and after used for some 
time, or prolonged and continuous he suilt 
molten aluminum is liable to be contaminated by 

"four sheets, 

- Another object of the invention is the provi 
'sion of an improved reverberatory furnace struc 
ture which has its bed and side walls so con 
structed that they may be used for many more 
heats than the furnaces of the prior art, and 
having its roof composed of a multiplicity of re 
movable and adjustable arch units, which may be 
lifted from their supports on the side walls so 
that the arch units may be repaired between 
melts and so that the rest of the furnace lining 
is also available for repair whenever necessary, 
which is required only at relatively long intervals. 
Other objects and advantages of the invention 

will be apparent from the following description 
and the accompanying drawings, in which similar 
characters of reference indicate similar parts 
throughout the several views. 

Referring to the drawings, of which there are 
Fig.1 is a vertical longitudinal section taken 

through a central portion of a furnace embodying 
my invention, on the plane of the line f-f of 
Fig. 4: . . . . . . . . . . . . . . 

Fig. 2 is a similar fragmentary longitudinal 
section, taken on the plane of the line 2-2 of 

Fig. 3 is a fragmentary sectional view, taken on 
the plane of the line 3-3 of Fig. 1, looking in th 
3-direction of the arrows; 

Fig. 4 is a horizontal sectional view, taken on 
the plane of the line 4-4 of Fig. 1; 

45: Fig. 5 is a fragmentary side elevational view of 
the furnace; w-. 

Fig.6 is a fragmentary sectional view, taken on 
the plane of the line 6-6 of Fig. 1, looking in the 
direction of the arrows; ; Fig. 7 is afragmentary sectional view, taken on 
the plane of the line 7-7 of Fig.8; 

Fig. 8 is a horizontal sectional view of a modi ification which is provided with two wells, from 
which the molten metal maybe dipped, 

55. The present furnace may be embodied either 
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in a stationary furnace or a tilting furnace, but 
the stationary type is selected for illustration in 
Fig. 1. In such case the furnace, which is in 
dicated in its entirety by the numeral G, is pro 
vided with a bottom shell of metal, which is 
curved longitudinally of the furnace, as indi 
cated, and curved laterally to form a botton 
wall 2, a curved part of the front wall 3, an 
upwardly curved.rear wall 4, and the chimney 
Wall 5. . . . . . . . 

When embodied in a stationary furnace, the 
rear wall 5 may be provided with an angle iron 
f6 welded to it and mounted upon a supporting 
frame member 7, having a horizontal flange 8 
under the angle iron f6, to which it may be. 

right in Fig. 1, the bottom shell it may have 
a horizontal flange 9, which rests upon the hori 
ZOntal flange 20 of a front frame member 2. 
The front and rear frame members f and 2 

may be joined at the bottom by suitable longi 
tudinally extending channelled members and 
2 at each corner to form a rigid frame and base. 
When embodied in a tilting furnace of the 

type shown in my prior application, the bottom 
shell it is also curved laterally and provided with 
tracks and rollers and a suitable hydraulic tilt 
ing mechanism, as described in that applica 
tion; but when constructed in the stationary type, 
as illustrated in Figs. 1 to 8, the bottom shell 
may be straight in a lateral direction, as shown 
at the bottom of Fig. 7; and its lining may be 
SO Contoured as to cause the molten metal to 
drain into the wells, from which it is to be dipped. 
The side Walls of the shell are shown in Fig. 4, 

and they may comprise metal plates 24, 25. The 
side wall 24 covers the right side of the furnace, 
and is joined at the back to the rear plate 5 
and at the front to a front plate 26. The shape 
of the side plate 24 is shown in Fig. 5. Its bot 
torn outline is straight, and its rear outline is 
Straight, forming part of the she for the chim 
ney and charging opening 27, which projects 
upWardly above the body of the furnace. . . . ; 
At the roof of the furnace the two side plates 

24, 25 may reach its maximum height at the top 
edge 28, near the front wall 26, and may there 
after be stepped downward, terminating at the 
lines 29, 30, 3, and 32, which indicate the top 
Wall of each side of the furnace at these points, 
formed in successively lower steps. . . . r 
The bottom shell ff may be lined with suit 

ably shaped firebrick 33 (Fig.1), which are 
suitably curved to form a curved recess 34 on 
the bottom, inside of the furnace, toward which 
the molten metal runs from the throat 35 of 
the chimney 27 as it is melted, and the fire 
brick 33 may extend upwardly along the back 
of the chimney on the she parts 4, 5 and 
forwardly on the shell part f3. 
At the rear insulating wall 35 of the chimney 
the firebricks are suitably shaped to house a 

plurality of firebrick tiles 36-39, or metal pipes, 
and closed and protected by the firebrick and 
forming an air preheating passage, the shape. 
of which is shown in Fig. 3. . . . . w 

Here 40 indicates the outlet of a centrifugal 
blower, which blows air into the conduit 36, the 
end of which is joined at the left to the conduit 
37, which carries the air toward the right. There 
conduit 37 is joined with conduit 38, extending 
toward the left, where it is joined with conduit 
39, carrying the air toward the right to a suit 
able pipe: 4, which leads forwardly of the fur 

inace and communicates with the burners 42, 43. 

O 

4. 
to supply them through suitable valves with pre 
heated air. The front wall of the furnace is 
insulated with a suitable block or a plurality of 
blocks of firebrick insulation 44, which are formed 
with the outwardly tapered burner openings 45, 
46, into which the burners 42, 43 project. 

In the Smaller embodiments of the furnace a 
single burner may suffice for both the melting 
and the maintenance of the metal in the molten 
condition, in which case it would be located like 
the burner 43, but in the larger furnaces any 

5 
welded. At the front of the furnace, that is, the . . . 

number of burners may be employed, such as 
two, three, four, or more, 
The left metal side wall 25 at the bottom of 

Fig. 4 is elongated beyond that of the other side 
24 sufficiently to form at the rear bottom a rec 
tangular extension 47 (Fig. 5), which forms the 
side wall of a metal well 48, into which the ladles 

s 

S 

may be dipped, and in which a suitable supply 
of molten metal can be kept at all times. 

In addition to the shell portion 47, the well 48 
has a rear wall shell 49 and a right side wall 
shell 50; and the bottom shell has a rectan 
gular extension 5 (Fig. 2) extending under the 
well 48. The well 48 is lined, adjacent the shell 
portion 50, with an insulating wall 52, and at 
its rear wall with an insulating wall 53, and on 
its side, adjacent the shell portion 47, with an 
insulating wall 54. - 
Both of the side walls 24, 25 of the shell are 

lined with insulating walls 55 and 56, respec 
tively, which, like theside walls 24, 25, are stepped 
downwardly toward the rear, as indicated in Fig. 
5, from 28 to 32. Thus both the side walls 24, 
25 and side insulation 55, 56 step backwardly in 
such manner as to support a plurality of arch 
units, indicated at 57, 58, 59, and 60 (Fig. 3) and 
located successively below each other toward the 
rear of the furnace.. . . . . . . . . . . . 
Such an arch unit is illustrated in Fig. 6, and 

each arch unit may consist of a pair of end plates 
6, 62, each of which comprises an angle having 
a lower supporting fange 63, 64. The length of 
these angles 6, 62 depends upon the front-to 
back width of the arch, and arches may be made 
of any desired width; for example, the arch 57 
Comprises a three-brick arch, while the arches 
58-60 are each made of one layer of firebrick. 
The arches in narrow furnaces may be curved 

as shown in my prior application, above-men 
tioned; but in relatively wide furnaces are pref 
erably made straight, as shown in Fig. 6; and 
they include a plurality of firebricks 65, prefer 
ably of the type having tongue and groove forma 
tions of one brick engaging those of another 
brick, m - - , . 

... The end bricks 66 engage the end flanges 6, 
2 and rest upon the lower flanges 63, 64 of these : 

angle plates. A plurality of steel tie rods 67 ex 
tend through the plates 6, 62 and clamp the end 
plates 6, 62 against the bricks 65, 66 by means of 
a threaded portion 68 and a nut 69. Thus the 
arches are adapted to be handled as a unit; and 
the Space between the plates 6, 62 above the fire 
brick 65, 66 and surrounding the tie rods 67 may 
be filled with initially plastic insulation 70. 
The flanges 63,64 of each arch unit rest on top 

of the wall; in this case at the top wali surface 
29, but in other cases at the top surfaces 30-32. 
The arch units are preferably provided with 
means for attachment to a hoist to facilitate their. 
handling, which in the case of narrow arch units. 
58-60 may consist of a pair of U-shaped steel. 
rods (Fig.6), these U-shaped rods having their 
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lower-legs overlapping the end plates. 61, 62 and 
welded to them. - 
In the case of the larger arch units 57, a pair. 

of these lifting members Timay be provided at 
each end. The supporting flanges 63,64, which 
rest on the top of the side walls of the furnace, 
may be protected against heat at their inner 
edges by initially plastic-insulation 72, and the 
height of these arches 57-60 may be adjusted 
for any individual furnace by inserting or remov 
ing bricks from the side wall so as to secure an: 
adjustment that is suitable for melting the par 
ticular type of metal that is being used. 
As the arch units step downward toward the 

back, each successive downwardly stepped arch 
unit 58, 59, 60 presents a forward shoulder. 73, 74, 
T5, which engages the flame and deflects it down 
wardly toward the free surface 76 of the metal 
in the recess 34. - - - - 
The front side of the chimney 27 is formed by 

means of a suitable metal wall 77 and lined by 
firebrick 18, and may have its lowermost brick 
also disposed below the arch 60 to form a for 
wardly facing shoulder 79 and to form a restric 
tion at the throat 35 of the chimney 27.- 
The top of the chimney may be faced by a 

rectangular facing plate 80; having a rectangular 
opening 8 and supporting, by means of a plural 
ity of hinges 82, a grating 83. The grating 83 is 
mounted upon a frame 84 and may consist of a 
plurality of spaced angles 85, having openings be 
tween them, which permit the discharge of com 
bustion gases with some restriction, the restric 
tion being practically equivalent to that which 
would be provided by a pile of metal fragments 
located in the chimney 27 and falling down to the 
throat 35: . 
A similar facing plate 89 and grating 83 is pro 

vided in the top opening 86 of the metal well 48, 
from which the metal is to be dipped by means of 
ladies. In the case of the chimney opening 27, 
the grating 83 may be opened, while the furnace 
is being charged, and kept open as long as the un 
molten charge restricts the flow of gases from 
the chimney; but the grating 83 over chimney 27. 
should be closed when all of the metal has been 
passing out of the chimney too freely. 
molten, to prevent the combustion gases from 
The grating 83 over the well 48 will be kept 

closed to restrict the flow of gases whenever 
metal is not being dipped from the well. 
As seen in Fig. 4, the furnace comprises, be 

sides the chimney 27 and well 48, a pair of cham 
bers, such as the melting chamber 87 and the 
melt maintenance chamber 88, partially sepa 
rated by a stepped wall 89 and joined at a for 
ward opening 90. 
The burner 42 and its opening 45 are so ar 

ranged as to be used exclusively for the melting 
in the melting chamber 87, while the burner 43 
and its opening 46 are arranged so that the flame 
is spread between the melting chamber 87 and the 
melt maintenance chamber 88 by the wall 89. 
The bottom of the furnace is covered with a 

firebrick lining which curves downwardly and 
backwardly from the throat 35 toward the re 
cess 34 and curves downwardly from the front of 
the furnace toward the recess 44. The bottom 
lining of chamber 87 is raised at the side 9 , along 
the wall 55; and is so shaped as to drain toward 
the opening 90 between the two chambers, to 
ward a lower portion 92 of the floor, at the right 
end of melt maintainance chamber 88. ". . . 
From the point 92 the floor drains downward 

ly toward the left in Fig. 4 at a regular slope, ter. 

30% 

45. 

:55: 

70 

minating with its lowermost portion in the bot 
tom of the well 48.5 
The forward part of the melt maintenance 

chamber is separated from the well 48 by an in 
termediate skimming wall 93, which is open 
above sufficiently to permit the flame to project 
over the wall 93 into the well 48 and open below: 
sufficiently to let the molten metal flow through 
the opening 94 into the well 48. 
As shown in Fig. 2, the narrow portion of the 

melt maintenance chamber 88, opposite chimney 
27, is provided with a pair of additional arch 
units 95, 96, each of which presents a forwardly. 
facing surface 97,98. The latter shoulder 98. 
iforms a throat at 99, with the top edge of the 
wall 93, and tends to deflect the flame down 
wardly toward-the-free surface of the molten 
metal in the well 48. . . . . . . . . . . . 

Due to the slope of the furnace floor from the point 9 through opening 90 to point-92, and 
thence downwardly to well 48, the level of the 
free surface of metal in the well 48 will be rela tively high so that metal may be readily dipped 
out of the well 48, as required. 

Referring now to Figs. 7 and 8, these are frag 
mentary views of a modification in which the 
main melting chamber 100 of the furnace is sub stantially rectangular in shape, but is provided 
With a pair of rectangular lateral extensions Of, 
f02; providing a pair of melting wells, one at each 
side. - . . . . . 

The metal shell 03 of the furnace is of corre 
sponding shape, and each well to, O2 is pro 
vided with a similar grating 83; and in this case 

35 the furnace may be fired by means of one or more 
burners in the front wall O4, which are directed 
toward the charge at the rear wall 05. 
The wells fo?, O2 are again separated from the 

main chamber 100 by partial partitions iOS, 07, 
having openings if 08:09 below for drainage of 
the molten metal. The partial partitions e5, O7 
terminate below the edge of the side walls 0, 
fl; which form the upper part of the furnace, 
leaving an opening ff2, 3 above each partial 
partition 106, 07. ". . 
One or more of the foremost arch units f4 in 

this embodiment may have its forwardly facing 
shoulder provided with a vertical ridge 5 and a 
pair of lateral and diagonal surfaces 6, 7, 

50 which not only deflect the gases downwardly to 
ward the free surface of the metal, but also de 
flect the flame from one burner laterally into 

the wells of; 02 through the openings 
Thus, a single burner is adapted to maintain 

the heat in the pair of wells, and may also be 
used for effecting the melting of the metal in 
the main chamber 100 of the furnace. 
The operation of the furnace is as follows: 

iA suitable charge of metal to be melted is placed 
in the hopper of the furnace, after the furnace 

ed, the solid metal being des: 
increments, such as shovelfuls. 

e restriction at the lower end of the 
Ys... . . ch that the metal to be molten piles up and presents a porous, mass through which 

the hot gases of combustion pass, preheating the 
solid metal, the melting taking place at the for 
ward end of this pile or mass of metal, and the 
molten metal running down into the concavity 
at the bottom of the furnace. . . . . . 
Any kind of fuel may be employed, such as 

10. 

20: 

25, 

40 

powdered fuel, gas, or liquid-fuel. . . 
The burner nozzle is supplied with one of the 

75 fuels mentioned, such as gas, in a suitable: 
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amount, as regulated by the valve, and with air 
in suitable amount, as regulated by the valve, the 
air having been preheated by being passed 
through the conduits located around the uptake 
of the furnace, after the furnace itself has first 
been subjected to a period of preheating by 
means of the burner, with the uptake grille closed. 
The flame from the burner is directed down 

wardly and rearwardly in the reverberatory fur 
nace toward a medial point toward the bottom 
and the restriction at the uptake, this being the 
hottest part of the furnace; but there is a con 
siderable amount of spread of the flame, and 
some of the fame is immediately directed from 
the burner downwardly toward the molten metal 
in the furnace, while the upper part of the flame 
impinges upon the abrupt forward edge 13 of 
the first arch unit. 
The hot gases which are deflected downwardly 

toward the metal surface 6 are again reflected 
upwardly into engagement with the abrupt shoul 
der 4 of the arch unit 59, where they are again 
deflected downwardly by the abrupt surface 75. 
The free surface of the metal again reflects the 

flames upwardly, where they engage the abrupt 
surface 79, to be deflected downwardly again to 
ward the charge, which is located in the throat 
35 and below it. As the charge at this point is 
melted, it runs downwardly into the recess 34 of 
the furnace, and thence laterally from the cham 
ber 87 into the chamber 88, and down toward the 
well 48. - . . . . . 
The burner. 43 divides its flame between the 

melting chamber 87 and the melt maintenance. 
35 chamber 88, and sufficient of the flame and 

combustion gases pass down through the cham 
ber 88 and out of the grating over the well 48 
to maintain the molten metal in proper molten 
condition and at a suitable temperature. 

Instead of requiring two separate furnaces, and 
instead of requiring the dipping and carrying of 
metal from the melting furnace to the holding 
or maintaining furnace, a supply of molten metal 
is provided at all times by the well 48 for casting 
Operations. 
The amount of fuel required is greatly reduced, 

the cost of the installation is reduced, and the 
unnecessary spilling, splashing, and disturbing 
of the molten metal, which causes undue oxida 
tion, are substantially eliminated. 
In the embodiment of Figs. 7 and 8 two wells 

are provided so that this melting furnace. pro 
vides a ready supply of metal on each of its sides 
for serving two batteries of casting or die casting 
machines. . . . ." 

The present furnace is adapted to melt the 
metal required in a fraction of the time required 
for other furnaces, and it produces a molten 
metal which has far superior physical character 
istics, equivalent to that produced by, an electric 
furnace, which requires a much longer time for 
melting. . . . . . . . . . . . 
The present furnace may be constructed at a 

much lower cost than electric furnaces, and is 
adapted to replace two or three of the furnaces 
of the prior art, and to reduce the amount of 
labor required to one-half or one-third. of that 
required for the prior art furnaces. The amount 
of fuel is also greatly reduced, to one-half or one 
third of the fuel which is required by the crucible 
or barrel type furnaces of the prior art of the 
same size. , - . . . . . . . . . . . . . 

The advantages of the present melting. and 
holding furnace may be summarized briefly as 
follows: - - - - - - - 

O 

5 
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i. This furnace replaces a melting furnace and 

a holding furnace, and reduces the COSt Of the 
installation. 

2. Greater flexibility with perfect control. 
3. Fifty percent lower fuel consumption. 
4. Seventy-five percent savings in labor cost. 
5. Faster melting in a fraction of time required 

by other furnaces, resulting in greater output with 
less equipment. 

6. Superior metal, both chemically and physi 
cally. 

7. Elimination of costly crucibles and costly and 
difficult furnace repairs. 

8. Lower metal losses. - 
While I have illustrated a preferred embodi 

ment of my invention, many modifications may 
be made without departing from the spirit of 
the invention, and I do not wish to be limited to 
the precise details of construction set forth, but 
desire to avail myself of all changes within the 
scope of the appended claims. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. The method of preparing metal for casting 
operations which comprises feeding the metal 
continuously over a predetermined period of time 
into a hopper, comprising the uptake outlet of a 
reverberatory furnace to provide a batch of metal 
of predetermined amount, the solid metal ac 
cumulating on the fioor of the furnace at a re 
striction at the lower end of said uptake to be 
preheated by the passage of hot combustion gases 
out of the uptake, and projecting into said fur 
nace from the opposite end an intense flame Sup 
plied with fluid fuel, and preheated air in pre 
determined mixture under predetermined pres 
sure and velocity, the said flame being directed 
downwardly and rearwardly toward the accumu 
lation of Solid metal at said restriction and 
spreading to engage the roof of the furnace and 
the bed of metal in a concavity in the floor of 
the furnace and in a reservoir chamber disposed 
laterally of the flame to receive a portion of the 
flame, the upper combustion gases of the flame 
being projected against a plurality of abrupt 
shoulders and deflected downwardly a plurality 
of times toward the metal on the floor, causing 
the molten metal to drain by gravity from the 
point of melting to said reservoir, and restrict 
ing the flow of gases from an upper opening in 
said reservoir to provide sufficient passage of hot 
combustion gases through the reservoir for main 
taining the molten metal in constant condition 
for casting operations. & 

2. The method of preparing metal for casting 
operations which comprises feeding the metal 
continuously over a predetermined period of time 
into a hopper, comprising the uptake outlet of a 
reverberatory furnace to provide a batch of metal 
of predetermined amount, the solid metal ac 
cumulating on the floor of the furnace at a re 
striction at the lower end of said uptake to be 
preheated by the passage of hot combustion gases 
out of the uptake, and projecting into said fur 
nace from the opposite end and an intense flame 
supplied with fluid fuel, and preheated air in 
predetermined mixture under predetermined 
pressure and velocity, the said fame, being di 
rected downwardly and rearwardly toward the 
accumulation of solid metal at said restriction 
and spreading to engage the roof of the furnace 
and the bed of metal in a concavity in the floor 
of the furnace and in a reservoir chamber dis 

-76 posed laterally of the flame to receive a portion 
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of the flame, the upper combustion gases of the 
flame being projected against a plurality of 
abrupt shoulders and deflected downwardly a plu 
rality of times toward the metal on the floor, 
causing the molten metal to drain by gravity from. 
the point of melting to said reservoir, and re 
stricting the flow of gases from an upper open 
ing in said reservoir to provide sufficient passage 
of hot combustion gases through the reservoir for 
maintaining the molten metal in constant coin 
dition for casting operations, and interposing a 
barrier to the flow of metal at the free surface 
between the point of melt and said reservoir to 
cause the metal to flow under the barrier and to 
effect an automatic skimming and retention of 
floating impurities in the furnace apart from the 
reservoir. 

3. A reverberatory furnace for melting rela 
tively low melting point metals for die casting 
operations and the like, comprising a metal shell 
curved downwardly from the back and the front 
to form a central cavity for receiving molten met 
al, said shell being provided with end walls and 
side walls and being lined on its bottom, ends, 
and sides with rigid insulating material, said shell 
also including at one side an elongated melt 
maintenance chamber, and the floor of said cav 
ity draining toward said melt maintenance cham 
ber, which is provided at a predetermined point 
with a dipping well located at the lowest point of 
the furnace, said furnace being provided with an 
uptake at one end and burner means at the other 
end, and said burner means being located to pro 
ject its flame toward the bottom of the uptake 
which serves as a hopper for metal to be melted, 
and also toward said dipping well through said 
melt maintenance chamber. 

4. A reverberatory furnace for melting rela 
tively low melting point metals for die casting 
operations and the like, comprising a metal shell 
curved downwardly from the back and the front 
to form a central cavity for receiving molten 
metal, said shell being provided with end walls 
and side walls and being lined on its bottom, ends, 
and sides with rigid insulating material, said shell 
also including at one side an elongated melt main 
tenance chamber, and the floor of said cavity 
draining toward said melt maintenance chamber, 
which is provided at a predetermined point with 
a dipping well located at the lowest point of the 
furnace, said furnace being provided with an 
uptake at one end and burner means at the other 
end, and said burner means being located to pro 
ject its flame toward the bottom of the uptake 
which serves as a hopper for metal to be melted, 
and also toward said dipping well through said 
melt maintenance chamber, said uptake and dip 
ping well being both provided with a suitable 
covering member and having ports for passage of 
combustion gases, the ports being small enough 
to restrict the flow of gases and to intensify the 
heat from the furnace. . . . . 

5. A reverberatory furnace for melting rela 
tively low melting point metals for die casting 
operations and the like, comprising a metal shell 
curved downwardly from the back and the front 
to form a central cavity for receiving molten 
metal, said shell being provided with end walls 
and side walls and being lined on its bottom, ends, 
and sides with rigid insulating material, said shell 
also including at One side an elongated melt main 
tenance chamber, and the floor of said cavity 
draining toward said melt maintenance chamber, 
which is provided at a predetermined point with 
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10. 
furnace, said furnace being provided with an ups 
take at one end-and burner means at the other 
end, and said burner means being located to pro 
ject its flame toward the bottom of the uptake 
which serves as a hopper for metal to be melted, 
and also toward said dipping well through said 
melt maintenance chamber, the said furnace hav 
ing-its-roof provided with a plurality of separate, 
removable arch units adapted to be hoisted from 

to the supporting walls to gain access to the interior 
of the furnace for repair or replacement of its 
parts. . . . . . . - - - - - c. . . - 

6. A reverberatory furnace for melting rela 
tively low melting point metals for die casting 
operations and the like, comprising a metal shell 
curved downwardly from the back and the front 
to form a central cavity for receiving molten 
metal, said shell being provided with end walls 
and side walls and being lined on its bottom, ends, 
and sides with rigid insulating material, said shell 
also including at one side an elongated melt main 
tenance chamber, and the floor of said cavity 
draining toward said: melt maintenance chamber, 
which is provided at a predetermined point with 
a dipping well located at the lowest point of the 
furnace, said furnace being provided with an up 
take at one end and burner means at the other 
end, and said burner means being located to pro 
ject its flame toward the bottom of the uptake 
which serves as a hopper for metal to be melted, 
and also toward said dipping well through said 
melt maintenance chamber, the said melt main 
tenance chamber being provided with a trans 
verse insulating barrier located with its upper 
edge above the free surface of the metal, but per 
mitting the passage of flame above said upper sur 
face, having an aperture below the free surface of 
the metal for the passage 
the floor into the well. . . . . . 

7. A reverberatory furnace for melting rela 
tively low melting point metals for die casting 
operations and the like, comprising a metal shell 
curved downwardly from the back and the front 
to form a central cavity for receiving molten 
metal, said shell being provided with end walls 

of molten metal along 

and side walls and being lined on its bottom, ends, 

so 
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and sides with rigid insulating material, said shell 
also including at one side an elongated melt main 
tenance chamber, and the floor of said cavity 
draining toward said melt maintenance chamber, 
which is provided at a predetermined point with 
a dipping well located at the lowest point of the 
furnace, said furnace being provided with an up 
take at one end and burner means at the other 
end, and said burner means being located to pro 
ject its flame toward the bottom of the uptake 
which serves as a hopper for metal to be melted, 

60. 
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and also toward said dipping well through said 
melt maintenance chamber, the said uptake hav 
ing one of its walls provided with a labyrinth of 
communicating air passages and means for pro 
pelling air through the passages through the 
burner means to provide a highly preheated 
source of air for the burner means, 

8. In a reverberatory furnace, the combina 
tion of a metal shell provided with a main melting 
chamber and With a pair of dipping Well cham 
bers, said main melting chamber and dipping well 
chambers having their bottoms and side walls 
lined with heat-resistive, rigid insulation, and 
said main chamber having its floor sloped down 
Wardly from the front and downwardly from the 
back to a central cavity which drains laterally to 
each of said Wells, a roof for said furnace resting 

a dipping well located at the lowest point of the 75 on the side walls, and an uptake located at the 
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irear end of said furnace, said uptake having its 
lower end in communication with the main cham 
ber through a restricted opening and Serving as a 
hopper for the supply of metal to be melted.at. 
said restricted opening, and burner means in the 
forward end of said furnace and projecting a 
flame toward said charge, a part of said flame be 
ing deflected into each of said dipping Well 
chambers. 

9. In a reverberatory furnace, the combination 
of a metal shell provided with a main melting 
chamber and with a pair of dipping well cham 

10. 

bers, said main melting chamber and dipping 
well chambers having their bottoms and side 
walls lined with heat-resistive, rigid insulation, 
and said main chanaber having its floor sloped 
downwardly from the front and downwardly 
from the back to a central cavity which drains 
laterally to each of said wells, a roof for said 
furnace resting on the side walls, and an up 
take located at the rear end of said furnace, said 
uptake having its lower end in communication 
with the main chamber through a restricted. 
opening and serving as a hopper for the supply 
of metal to be melted at said restricted opening, 
and burner means in the forward end of Said. 
furnace and projecting a flame toward said 
charge, a part of said flame being deflected into 
each of said dipping well chambers, the said roof 
being provided with a plurality of separate arch 
units, certain of said arch units being stepped. 
downwardly with respect to the arch unit im 
mediately in front of it, exposing a plurality of 
forwardly directed faces of the arch units as 
shoulders to engage the flame and gases and de-, 
flect them toward the bed of metal a plurality 

5 

20. 

2. 
tion of a metal shell provided with a main melte 
ing chamber and with a pair of dipping well 
chambers, said main melting chamber and dip 
ping well chambers having their bottoms. and 
side Walls lined with heat-resistive, rigid insula 
tion, and said main chamber having its floor 
sloped downwardly from the front and down 
Wardly from the back to a central cavity which 
drains laterally to each of said wells, a roof for 
said furnace resting on the side walls, and an 
uptake located at the rear end of said furnace, 
Said uptake having its lower end in communi 
cation with the main chamber through a re 
Stricted opening and Serving as a hopper for the 
supply of metal to be melted at said restricted 
opening, and burner means in the forward end 
of Said furnace and projecting a flame toward 
said charge, a part of Said flame being deflected 
into each of said dipping well chambers, the said 
dipping wells being each provided with a grating 
for restricting the flow of gases from them when 

25, 

30. 

of times. i. 
10. in a reverberatory furnace, the combina 

tion of a metal shell provided with a main melt 
ing chamber and with a pair of dipping well 
chambers, said main melting chamber and dip 
ping well chambers having their bottoms and 
side walls lined with heat-resistive, rigid insula 
tion, and said main chamber having its floor. 
sloped downwardly from the front and down 
wardly from the back to a central cavity which 
drains laterally to each of said wells, a roof for 
said furnace resting on the side walls, and an 
uptake located at the rear end of said furnace, 
said uptake having its lower end in communica 
tion with the main chamber through a restricted 
opening and serving as a hopper for the supply 
of metal to be melted at said restricted opening, 
and burner means in the forward end of said: 
furnace and projecting...a flame toward said 
charge, a part of said fame being deflected into 
each of said dipping well chambers, the roof of 
said furnace being provided with means for de 
flecting a portion of the flame and gases into the 
upper part of the dipping wells for maintenance . of the melt and metal temperature therein. . . . 

11. In a reverberatory furnace, the combina 
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the grating is closed, to intensify the action of 
heat therein. 

12. In a reverberatory furnace, the combina 
tion of a metal shell provided with a main melt 
ting chamber and with a pair of dipping well 
chambers, said main melting chamber and dip 
ping well chambers having their bottoms and 
side walls lined with heat-resistive, rigid insula 
tion, and said main chamber having its floor 
sloped downwardly from the front and down 
wardly from the back to a central cavity which 
drains laterally to each of said wells, a roof for 
said furnace resting on the side walls, and an 
uptake located at the rear end of said furnace, 
said uptake having its lower end in communica 
tion with the main chamber through a restricted 
opening and serving as a hopper for the supply 
of metal to be melted at said restricted opening, 
and burner means, in the forward end of said 
furnace and projecting a flame toward said 
charge, a part of said flame being deflected into 
each of said dipping well chambers, the said 
wells being separated from the main chamber 
by a transverse baffle spaced from the floor to 
permit metal to flow into the wells, and spaced 
from the upper part of the well to permit flame 
to be deflected into the well above the molten 
metal therein. . 
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