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1

The pr esent inventlon relates to reverberatory »

furnaces, and xs partlcularly concerned with the
prov151on of an Improved reverbelatory furnace
of the type dlsclosed in ‘my prlor applicatmn, Ser.
No.. 664,865; filed April 25, 1946, now Patent
2409 810, ‘which is partlcularly adapted to be
used in meltmg low pomt metals such as alum1-
num.
__One of the objects of the inventlon is-the pro-
vision of an 1mproved reverberat01y furnace” for
nelting metals, which is adapted to produce a
higher quahty of molten metal, ‘accomplish the
melting in a much shorter time; with & consider-
able reduction in the use of fuel, a marked ehmi..
nation of waste, and a saving in lab01 hours re-
qulred

Another obJect of the invention is the prov1-
sion of an improved melting process and an im-
proved process for the genelatlon ‘of maximiim
heat and its apphcatlon to metal to be’ molten, by
means of wh1ch metal may be melted more
quickly;, more ciéanly, with less fuel and less
labor than any of the devices of ‘the prior art.

Anothier object of ‘the invention is the p1o-
vision of an improvecl furnace Whlch is paltlcu-
larly adapted to be used in meltmg alummum
and hght alloys for d1e casting, by means of. whlch
the separate furnace usually employed incon-

nection with another furnace called the holdma .
30 throughoiit the several views. -

or mamtaming service furnace may be ‘elimi-
'nated and replaced by -a single furnace, “from
which the ‘metdl may be ladled out, as’ required
for die casting.

When two of the furnaces mentloned are em-
ployed according to the prior art methods, they
are usually fired with oil fuel or.by gas to main-

'tam the casting temperature, and 'the metal
which ‘is melted in- the separate furnace ig car-
“ried in pots or ladles 10 the holding furnace

By providing my improved furnace, perform-.
ing both of these funétions, Hgif-of the:fuel pre-
viously ‘required ‘is saved;-as well:as the time

which was formeily wasted-in carrying the metal

-to and fro; and the unnecessary spilling;:splash- . i
ing, and.disturbing- of ‘the molten metal; whmh

causes undue oxidation;. is: eliminated. - :
-Another disadvantage- of the prior-art furnaces

.used for this. purpose-les in. the’ fact that the pots

we1e made of cast 1ron, and after used for some

"the pots, Whlch results in défective castmgs
AnOuher obJect Qf the mvention 1s the Dprovi-
~sion ‘of-an lmproved revabéx atory furs

Ce, struc— "
“tuiewhich is provided yithid plurality of- remov- © 8

(Cl 75—43)
-2

able and adJustable arch units adapted to be so
located in the roof-of the’ reverberatory furnace
that their-efféct 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 8 maximum engage-
ment of the gases- and thé métalis decomplished,

10 while still passing the gases thfough the furnace

in large voltime-dnd at high velocity, and concen~

trating the hottest gases at the melting zone of
~‘the chamber to efféct & ghick melting:

' "Another -object-of theinvention. is the provi-

15 s1on of an 1mproved reverberatory furnace struc-

‘ture which has its bed and .side walls so con-
structed that they may be used for many more
Theats than the furnaces of the prior art, and
having its roof composed.of & multiplicity of re-

20 movsable and adjistable ar ch units; which may be

lifted from their supports oh the side walls so
that the sich -units may be repaired between
‘melts and so that the rest:of the furnace lining
'is also available for repair whénever necessary,

25 ‘which is Teqitired-only at relatively long intervals.

Other: obJects and advartages. of the invention
will be apparent fxom the following deseription
and-the acecompanying: drawings, in-which similar
‘chatacters of referéiice: indicate sxmxlar parts

Referring to-the drawings, of Which there are
“four sheets,
©Fg. 11is 4 vertical longitudmal section taken
through a central portion of a furnace embodying

35 my invention, on the plane of the line I—1 of

Pig. 4;

- Fig. 2 is g s1milar fragmentary ‘Jongitudinal
sectmn taker on the pla.ne of ‘the liné 2-—2 of
Pig,4;

40 PFig.3isa fragmentary sectional-view, taken on

tHe plane of the line 3—3 of Fig. 1, looking in the
~direction of the arrows; .
g, 4'is 4 horizontal:sectional view, taken on
the plane of the line 4—-4 of Fig. 1;

+Fig. 5is & fragmentary side elevatmnal view of
the furnace;

“Plg.6isa fragmentaw sectiondlview, taken on
‘the plane of the line 6—6 of Fig. 1, looking in the
drrectlon of the arrows;

<507 g, 75 4, fragmentary sectional view; taken on
molten aluminum 15 hable 1o be, contammated by

“the plane: of the liné 1—1 of Fig. 8;
‘ Flg 8is'a horlzontal sectiofial view of a'modi-
“fication which i§ provided with two wells, from
Whlch the niglten metal may‘be dipped,

“The -present’ furnace -may ‘be - embodled 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 10, is pro-
vided with a bottom shell {1 of metal, which is
curved longitudinally of the :furnace, as indi-
cated, and curved laterally to form a bhottom

wall 12, a curved part of the front wall I3, an~

upwardly cuIVed rear wall i4, and the chimney
wall £5. :

When embodied in a stationary furnace, the
rear wall 15 may be provided with an angle iron
16 welded to it and mounted upon a supporting
frame member {1, having a horizontal flange I8

under the angle iron 6, to which it may be-
welded. At the front of the furnace, that is, the - -~

right in Fig. 1, the bottom shell {{ may have

& horizontal flange 19, which rests upon the hori- -

zontal flange 20 of a front frame member 2{, °

The front and rear frame members {1 and 21
may be joined at the bofttom by suitable longi-
tudinally extending channelled members IT and
21 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 11 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 {1

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 I8
and at the front to a front plate 26,- The shape

of the side plate 24 is shown in Fig. 5. Iis bot-

tom outline is straight, and its rear outline is
straight, forming part of the shell for the chim-
ney and charging opening 27, which projects
upwardly above the body of the furna.ce -

At the roof of the furnace the two side plates
24, 25 may reach its maximum height at the top
edge’zs, near the front wall 26; and may there-
after be stepped downward, terminating. at the
lines 29, 30, 31, and 32, which indicate the top
wall of each side of the furnace at these points,
formed in successively lower steps. - - -

The bottom shell {1 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 shell :parts {4, {5 and
forwardly on the shell part 13.. -

At the rear insulating wall 35 of the chimney
37 the firebricks are suitably shaped to house &
plurality of firebrick tiles 36—39, or metal pipes,
and closed and.protected. by the- firebrick and

forming an air preheatmg passage, the shape.

of which is shown.in Fig. 3: .

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

31, which carries the air toward the right. - There.

conduit 37 is: Joined with conduit 38, exténding
toward the:left, where it is. joined with conduit
39, carrying the air toward the right .to & suit-
able pipe: 41, which leads forwardly of the fur-
- nace and communicates with the burners 42, 43

10

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 43, 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

15

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 Iadles

45

50

1

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 §0; and the bottom shell 1] has g rectan-
gular extension 51 (Fig. 2) extending under the
well 48. The well 48 is lined, adjacent the shell
portion 59, 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 the side 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 §5, 56 step backwardly 1n
sich manner as to support a plurality of arch
units, indicated at §7, 58, §9, 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
€1, 62, each of which comprises an angle having
a lower supporting flange 63, 64.. The length of
these angles 61, 62 depends upon the front-to-

back width of the arch, and arches may be.made

of any desireqd- width; for example, the arch 57
comprises a three-brlck arch, while the arches

§8—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 Pig. 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.

The end bricks 66 engage the end flanges 61,
sz and rest upon the lower flanges 63, 64 of these -
angle plates. A plurality of steel tie rods 67 ex-
tend through the plates 61, 62 and clamp the end
plates 61, 62 against the bricks 65, 66 by means of
& -threaded portion 68 and a nut 69. Thus the
arches are adapted to be handled as s unit; and
the space between the plates 61, 62 above the fire-
brick 65, 66 'and surrounding the tie rods 87 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 wall surface
28, but in other cases at the top surfaces 30—32.

_The arch units are preferably prov1ded with

means for attachment to a hoist to facilitate their-
handling, which in the case of narrow arch units .
$8—60 may consist of a pair of U-shaped steel .

.Tods 7§ (Fig, 6), these U-shaped rods having their
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lowenlegs overlapping the énd: plates 61;:62 and
welded to'them:” ~

In the case of the larger arch umts 57, g pair:
of these lifting" ‘mémbers-Tl-may-be provrded at
each end The subporting: flanges 63, 64, which
rest-on the ‘top of the side walls:-of the” furnace
may ‘be protected “agdinst heat at- theéir-inner
edges by initially plastic-insulation®72; angd: the-

height of these arches 57—69 may ‘be adjusted:

for-any individual furnace by inserting-orremov-

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 unifs step downward toward the
back, each ‘successive downiwardly . stepped arch

unit- 58, 59; 60 presents a forward shoulder-13;:74,"
15; which engages the'flame and deflects it down--

wardly toward- the free: surface 76 of the metal-
in‘the récess 34, - : _
The front side f-the chimney 27-is formed by-

means of a suitable meétal’wall’1T and lined by

firebrick 18;-and -may have its lowermost ‘brick
also -disposed below-the arch §8 fo- form a for-"

wardly facing shoulder ¥$- and to form a restric- :

tion at ‘the throa.t 35 of the chlmney 21. -
-The top of ‘the chlmney may be faced by 'a’

rectangular facing plate 88; having a rectangulay -

opening 8f-and supporting, by means of a plur al-‘-
ity-‘of h1nges 82 ‘g ‘grating 83. - The grating 83is-

moéunted upon' a frame 84" and may consist of a°

plurahty of spaced angles 85; having- openlngs be-"

tween them, which permit the discharge of com--
bustion” gases with' some vestriction, the’ restric--

tion “being practically equivalent to that which-
would ‘be’ provrded by: a pile of meta] fragments
located’in the chlmney 2T-and falhng ‘down to- thev
thioat 35

A similar facing plate 88 and grating 83 is pro-"
vided in ‘the top opening 88 of the metal well 48;"

from which the metal is to be dipped by means of
ladies.

molten charge’ restricts the flow of gases from
the chlmney, but the gratmg 88 over chimney 27~

molten,  to’ prevent the' combustion- gases from_’
passing outof the: chlmney toofreely.’
‘The grating 83 over the well 48 ‘will ‘be kebt

closed to restrict ‘the flow of gases whenever

metal is not bemg dipped from the well,
“As Seen”in’ Fig 4, the furnace comprises be=
sides’ the chrmney 21 and well 48, a pair of cham-

bets; 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 82" and- its opening 45" a1e 50 ar-

ranged as to be used exclusively for the melting’

in the melting’ charmbér 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 hottom:
lining-of chamber 87 is raised at the side 9, along
the wall 55; and is so shaped as fo-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 ata regular slope, ters”

“In theé- ‘case of the- -chimrniey opening 21,-
the grating 83-may be opened, while the furnace ;
is'being’ charged and kept open as long as the un--

6:
minating with-its lowermost portion in-the- bot-i‘_f
tom of the well 48, -

Theforward part ‘of “the 'melt ‘maintenance”
chamber:is‘separated from’the well 48 by an in<-

% termediate” skimming ‘wall 93, which 'is open”

above suﬂlciently to pertiit the flame to project”
over ‘the- wall 93 into the Well 48 and open’ below-‘

20

23

40

&0

85

60"

657

70T

¢ forms ‘a thioat: at'

45"
should be closed when all of the metal- has been -

_pairiof lateral ‘and" diagonal s
“which not only deflect the gases downwar dly to-

'uptake

mélt maintériance’ chamber 88 -opposite chimney
21,1 provided” with :a ‘pair:of ‘additional arch’
units 95;:96, each -of which presents-a forwardly
facing ‘surface 9T: 98" The latter ‘shoulder 98-
‘with the top-edge of the:
wall-93; 'and tends: to-deflect -the flame down=~
wardly ‘toward the  frea: surfdace of- the molten-
metal in the well 48,

Dué to the slope- of the furnace floor from" the
point~ 91 through - opening 90 to point 92, ‘and
therice downwardly ‘to well -48; the -level of the
frée ‘surface 'of 'métal in: the well 48 will be rela~
t1vely high'so that ‘metal may be readrly dipped-
olit of the’ Well 48, as required.

Referrmg nowto’ Figs 7 and-8, these are frag-
meéntiry’ views ‘of a’ modiﬁcatron in ‘'which the"
main- melting ‘chamber 100 of the furnace is sub-:
stantlally rectangular in-shape, but is provided-
with a ‘pair of rectangilar-lateral extensions 01,

;102 provzdmg a pair of meltmg wells, one at eachi

s1de

The metal shell 103 of the furnace is of corre~"
sponding shape and ‘each’ well 101,102 is pro-
vided ‘with s similar gratmg 83; and in this. case "

35" the furnace may be- ﬁred by means of one or more

burners in the'front wall 104, which are directed
toward ‘the charge at'the rear wall 105,

The wells 101 . 102 are again separated from the
main chamber 10 bympartlal partitions 108, 107,
having- openings 108;° 109 below for dramage of |
the molten'metal. * -The partial partrtions 185,107
termmate below the edge ‘of the side ‘walls 110,
(11 whlch form the Upper pa1t of' the rurnace -
leavmg ‘an ‘openiig ‘112,113 above each partialg
partition 106, {07.

- One or moreé 'of ‘thé foremost arch units i14 in
this embodiment’ may have its fomardly facmg -
shoulder provided: with a ver tical ridge {15 and a~
surfaces 116, 117,"

ward the free- surface of the ‘metal, but alco de-
flect - the flame™ from ‘one burner laterally into;'
both' ?f the_ wel]s IUI 102 thiough the openings -
112113 :
Thus a single burner is adapted to maintain
the heat in-the’ pair ‘of wells, and may also be
Lsed for eﬁecting the: melting of the metal in,j
; 00 of ‘the- furnace :
The" operation . the furnaceis as follows:
A suitable’¢harge of’ etal to be melted is placed
in’ the hopper of thé furnace, affer the furnace ;
has been preheated, the solld metal being des="
posited-in"sma incr
of ‘the restriction’ at the lower end of the :
sui¢h -that the ‘metal to be molten piles™
up” and presents a porous mass through Whichf
the hot gases of’ combustion pass preheatlner the
solid-metal; the meltlng takme place t the fora"
ward- end ‘of this pile ‘or mass of metal ‘and the
molten "metal Funning® down' into- the concawty
at-the bottom of thé furnace; ‘
Any kind of fuel may be employed such as
powderéd fuel, ‘gas; or liquid: fuel.- )
The burnér nozzlé s supplied w1th ‘one of- the"

75°fuels mentioned, such as gas, in a suitable™
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7 .
amount, as regulated by the valve, and with:air
in suitable amount, as regulated by the valve, the
afr 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 flame 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 16 are again reflected
upwardly into engagement with the abrupt shoul-
der 14 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 19, 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 81 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.

10

18

30,

40

45

50

55

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 physica] 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.
.xnuch lower cost than electric’ furna.ces, 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 onexthird.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 furnsace ma.y be summarized bneﬂy as
follows: .

Loaliott

60

68

70

76

8 e

° 1, This furnace replaces & 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 avall 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 fo 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 sald flame being directed
downwardly and rearwardly toward the accumu-
lation of solid metal at sald 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 bprojected 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. L

2. The method of preparing mefal for casting

_operations which comprises feeding the metal

continuously over a predetermined period of fime
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 flame. 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-
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: dgainst 2 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-

ihg in said reservoir to provide-sufficient passage

of hot combustion gases through-the reservoir for
maintaining the molten metal in- eonstant con--
dition for casting operations; and interposing &
barrier to the flow of metal at the free surface

between the point of melt and said reservoir to

- dause 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.

"8, A- reverberatory furnace for melting rela--

tiveiy low melting point metals for die casting

operations and the like, comprising & metal shell

curved downwardly from the back and the front
to form & central cavity for receiving molten met-

al, said shell being provided with end walls and’

side-walls and being lined on'its bottom; ends,

gnd 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 predetermmed 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’ thiough said
melt maintenance chamber. °

4. A reverberatory furnace' for meltmg rela-
tively low melting point metals for die ca,sting’

oberations and the like; comprismg 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 1nsula,tmg material said shell

also including at one side an elongated melt main-
ténance-¢hamber, and: the floor of said cavity

draining toward said melt- maintenance chamber;

which is provided at s 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 fromthefurnace.-

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 & predetermined point with
a dipping well located at the lowest point of the
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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
the supporting - walls to:gain gccess to the interior
of the furnace for repair or replacement of its
parts. - -
6. A reverbeiatory furnace for meltmg 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
alsoiincluding at one side-an elongated melt main-
tenance - chamber, and’ the: floor of said cavity
draining toward said: melt- maintenance chamber,
whi¢h 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 teans at the other
end, and:said burner niéans: being located to pro-
jeet: its: flame toward: the bottom of the uptake
whichiserves-as-a hopper: for metal to be melted,
and: also toward: said dipping well through said
melt maintenance chiamber, the' said melt main-
tengnce: chiamber 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- meta.l for the passage’ of molten métal along
the floorinto the well: S

T A reverberatory furnace for- melting rela-
tively low melting point -metals” for die-casting
operations-and the like, ‘comprising ‘a metal shell
curved downwardly fiom’the back and the front
to- form & central-cavity for receiving molten
metal; said: shell being provided with end walls

. and:side walls and being lined on its bottom, ends;

o5

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,

whieh is provided at a prédetermined point with
& dipping well iocated at the lowest point of the
furnace; said furndce: being provided with an up~
take at one end and’ burner means-at the other
end; and’said burner nieans being located to-pro-

- ject-its' flame toward the-Yottom' of the uptake
i which setrves: as & hopper for metal to be melted,

and also' toward said dipping well through said

© melt ma,intena,nce chambper, thé said uptake hav~

65

70

78

;. ing: one of its walls prov1de}d with a.»labyrmth of

peliinig air’ through ‘thé 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, & roof for said furnace resting
on the side walls, and an uptake located at the
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11
fear 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 g
fiame toward said charge, a part of said flame be-
ing deflected into each of said dipping well
chambers., =
9.Ina reverberatory furnace, the combmation
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 chamber 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 & 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 fiame toward said
charge, a parf-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.
of times.

10. In a reverberatory furnace, the combma.-"
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—resxstive 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 sa1d furnace,
said uptake having its Jower end in. communica-
tion with the main chamber through a restricted:

opening and serving as & hopper for the. supply‘

of metal to be melted at said restricted opening,
and burner means in the forward end of said:
a flame toward said 55

furnace ‘and projecting.
charge, a part of sais -flame being deflected into
each of sald dipping-well chambers, the roof of

said furnace being provided with means for de-.
flecting & portion of the flame.and gases into the

upper part of the dipplng wells for mamtenance
of the melt and metal temperature therein.
l1.In a reverberatoty fumace. the combma.-

15

20.

12
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 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

28.
“ ting chamber and with a pair of dipping well

30.
" sloped- downwardly from the front and down-
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the grating is closed, to intensify the action of
heat therein.

12. In a reverberatory furnace, the combing-
tion of a metal shell provided with & main melt-

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

wardly from the back to a central cavity which
drains laterally to each of said wells, a4 roof for
said furnace resting on the side walls, and sn
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 projectmg a flame toward said
charge, a part of said flame being defiected into
each of said dipping well chambers, the said
wellsbeing 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
10 be. deflected into the well above the molten
metal therein.. .
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