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1

This invention relates to the art of metal
melting furnaces, more particularly stack-load-
ed, direct-fired furnaces of the oscillatory type,
and its principal object is to provide a melting
furnace of this character adapted for continuous
operation and designed to duplicate, in effect,
the advantages of a cupola type furnace while
avoiding its disadvantages.

The advantages of the cupola type furnace
are well known but the attendant disadvantages
resuiting from the use of alternate beds of ccke
and ingots or metal charge, present a problem
both from the standpoint of operation and qual-
ity of product, and the present invention was
developed to the end of avoiding these objec~
tionable features.

Another object of the invention is to effect
2 better utilization of fuel and heat of the flue
gases by directing and controlling the flow of
metal charged through the stack, with relation
to the counterflow of flue gases being discharged
therethrough. ) )

A further object is to provide an oscillating
furnace having g vertical stack structure

mounted in fixed relation to the furnace proper

so as to oscillate therewith, and provided in-
ternally with a series of horizontal ledges rel~
atively positioned to progressively control and
direct the path of travel of the metal ingots
charged through the upper end of the stack.
The internal structure or profile of the stack
defines therein g preheating zone and a melt-
ing zone, the latter of which zones communi-
cates directly with the highly heated accumulat-
ing trough in the furnace proper.

A still further object is o so arrange the
melting ledge with respect to the axis of oscil-
lation of the furnace and stack, that upon tilt-
ing the furnace for pouring, said ledge will act
to retain the freshly melted molten metal there-
on and prevent its flow and admixture with the
accumulated superheated molten metal being
poured.

Another advantage of the invention lies in its
simplicity of design, construction, and assembly
which naturally result in economy in initial costs,
operation, and maintenance.

With the above and other objects in view
which will appear as the description proceeds,
my invention consists in the novel features
herein set forth, illustrated in the accompany-
ing drawings, and more particularly pointed out
in the appended claims.

Referring to the drawings in which numerals
of like character designate similar parts
throughout the several views,
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Figure 1 is a view in side elevation showing
a completely assembled melting furnace, repre-
senting one embodiment of the invention.

Figure 2 is a top plan view of the furnace
shown in Figure 1 with certain auxiliary ele-
ments omitted.

Figure 3 is an elevational view of the furnace
taken from its oscillating control end.

Figure 4 is g similar view taken from the op-
posite or blower end.

Pigure B is an enlarged vertical sectional view .
taken longitudinally through the furnace and
stack.

Figure 6 is a horizontal sectional v1ew taken
on line §—8 of Figure 5.

Figure 7 is a transverse sectional view taken
on line T—T7 of Figure 5.

Figure 8 is an exploded perspective view show~
ing the internal structure and contour. of the
stack and the adjacent end of the furnace
proper.

My improved furnace consists of a rectan-
gular main furnace shell generally indicated by
the numeral {, which is formed of vertical sheet
metal side walls 2 and 3, end walls 4 and 5,
and a bottom 6, all welded or otherwise joined
together at adjacent edges to form a container.
The top edges of the vertical walls are provided
with outwardly directed flanges or angle irons
T which may extend entirely around the top
of the furnace shell | as shown, or, if desired,
they may extend across only the end wall 4 and
partially along the two side walls 2 and 3, their
main purpose being to accommodate comple-
mentary flanges on the furnace stack shell, as
will later appear. The bottom of the shell |
may be reinforced by any suitable steel bracing
strueture such, for example, as shown at 8 in
Figure 1.

Directed upwardly over one end of the furnace
shell 1, is a stack shell generally indicated by
the numeral 9, which extends fransversely en-:
tirely across the furnace shell | and preferably
overlies approximately one-third of its top area.
This stack shell 9 is composed of two vertical
side walls {8 and {{, joined by an end wall {2,
to form g rigid vertical channel, fixed to the cor-
responding vertical walls of the furnace shell by
means of flanges or angle irons {8, adapted to
register with flanges 7 and removably eecured
thereto by a series of bolts {4.

A front closure shell 15 which is dlso substan- -
tially channel shaped, is provided with vertically
disposed flanges or -angle irons (8, extending
along its opposite edges for engagement with
complementary flanges {7 on the adjacent edges
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shell walls ¢ and ti. These flanges

2, whereby the closure shell is removable
ie front of the main stack shell. If de-
sired, although not shown in all figures of the
drawings, the closure shell {5 may be stiffened
transversely to-prevent buckling, by means of a
reinforcing angle 19, welded to the outer face of
the closure, as shown in Figure 5.

Turning to Figures 5 to &, which illustrate the
interior of the furnace and stack, it -will'he seen
that the furnace shell { is provided with an outer
lining 20 of suitable insulating :brick:or the like
built up tc form a base or supporting founda-
tion for an inner lining 2! of conventional re-
fractory brick, preferably first quality stiff-mud
fire brick or the like. The inner lining 21 is
arranged to provide a trough-like refractory-re-
ceptacle or accumulator 22, the floor of which
is preferably curved upwardly -at opposite lon-
gitudinal extremities, with an intermediate flat
portion, as shown in Figure:5. .At the.end.b-of
the furnace, opposite the stack 4, I -provide a
hurner opening 23 which -extends through the
shell and the linings 20 and 21 tc accommodate
the nezzle of a burner which will be hereinafter
referred te. The stack shell'9 is similarly lined
on ezach of three sides with .an outer layer .24 of
insulating brick and an inner layer 25 of fire
brick or refractory material, the latter being ar-
ranged to form substantiglly a continuation of
the adjacent upwardly curved end of the inner
lining 2! of -the accumulator 22. ‘The closure
channel 15 is also lined with:a layer .of fire brick
or refractory maierial 28, preferably in the form
of large slabs arranged to-accommodate the ‘in-
terfitting ends :of the ‘bricks forming ‘the impact
ledge 2%, which will be later descrihed.

Asg before stated, ‘the stack 9 and the under-
lying portion of the furnace, are provided with
horizontal ledges relatively positioned to pro-
gressively conirol -and direct the -path of travel
of the metsl ingcts charged -through the upper
end .of the staeck, 'The first -of these ledges ‘is
the impact ledge 27 which is formed of a plu-
rality of refractory bricks having their rear-ends
inset and interfitting with ‘the bricks-of the inner
Iining 2§ of the stack, as shown at 28 in Figure
7, the longitudinal extremities of said ledge

P
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bricks being interfitted with the adjacent stack &

lining at one end -and the-closure ‘channel lining
26, ot the opposite end, as-shown at 29 in Pigure
5. "Preierably the bricizs of the impact ledge 27
are installed in a step-like arrangement provid-
ing an initial ‘impact step 30 and :an extended
second -step 31, the latter -preferably comprising
two or more bricks ‘to afford gredter strength
and support for the ledge. The front face 32
of the main ledge bricks ‘31, 'is appropriately
spaced ircm the opposite lining 25 to form a pas-
sageway for permitting the progressive -descent
of the metal ingots charged :at ‘the top of the
stack, and the counter flow of ‘hot flue gases-from
the furnace.

TImmediately beneath the stack -9, the furnace
proper is provided with a second or melting ledge
23, which is .oppositely disposed with respect to
ledge 2T and similarly formed of a plurality of

refractory bricks arranged to interfit in the ad--

jacent inner lining 21 of the accumulator 22.
This ledge, as will be seen in dotted lines in Fig-
ure 7, inciudes a top brick 34 having its forward
edge spaced a predetermined distance from the
opposite inner lining 2{ with its projecting -end
underlying approximately one-half of the lower
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5 45-on respective sections of the frame.

4

Lricks of the impact ledge 27, two supporting
bricks 35 and 36 being stepped inwardly eneath
the brick 34, as shown in Figure 5. The space
between the projecting face of the melting ledge
32 and the lining 21 forms a passageway which
is.offset with respect to the passagewey adjacent

he impact ledse 27, and is designed to permit
the flow of molten metal from the melting Jedge,
iinto the accumulator 22 and the countercurrent
flow of flue gases from the furnace.

The top-brick 34 of the melting ledze oxtends
transversely across the interior of the stack with
ane extremity irfbedded in the lining 2% and the
.oppoasite-end supporfed on the upper edge of the
innermost -slab 37a of & baflle member 37. This
hafile.member is formed of a series of refractory
slabs 31a, 31D, and 37c which extend horizon-
“tally across the furnace proper with their opro-
site ends inset in the lining 21, and their lower
edges :projecting downwardly in the accumula-
tor 22. The depth of the baflle 2T is such that
its lower edge is spaced a predetermined distance
from fthe upwardly curved end portion of the
lining .24, to form a restricted throat 33 which
extends entirely across the stack end of accumu-
lator 22. The top of the stack is closed by 2
series of slabs &8, formed of refractory material
and arranged to leave .a restricted opening 43,
located vertically above the impact ledge 27 as
will be seen from Figure 7. These slabg 35 rest
uron the top-edges of the stack linings and are
confined within the vertical walls of the stack
shell 3.

The top .of:the furnace proper is provided with
a closure 41, preferably consisting of a plurality
of slabs 42 which -extend transversely across the
furnace walls and rest upon the upper -edges of
opposite linings thereof. In the form of the in-
vention illustrated, these slabs 42 are retained
as .a unit :by -a channel-like frame member 43
made in two sections which bound three sides
of the closure and are removably secured to-
gether at one end by means of a nut and bolt.ar-
rangement 44 which engages complementary -ears
A series
of cross-channels 46 bridge the closure 4i, their
opposite .ends being bent downwardly and out-
wardly as.at 41, to overlie and engage the flanges
T at the upper edges of the furnace shell walls,
suitable bolts .and nuts 48 being employed to re-
tain the channels 46 and the closure 41 in place.

As will be seen from Figure 7, the angular ends
41 of the channels 46 are spaced outwardly a
slight distance from the closure frame 43, to
permit -adjustment -and .additional securing
means for the frame. Each of the downturned
ends 41 is-drilled -and threaded to receive a bolt
or set screw 49, adapted to be-screwed into abut-
ment with the webs of respective channel seec-
tions .of the frame 43. When the closure 4§ is
in nlace, its inner ‘unbounded end 50 fits closely
against the wall of the stack shell closure 15, as
will be :seen in Figure 5, and the usual hoisting
loops 51 -are provided for removing and replacing
the furnace closure 4i.

In one side wall of the accumulator 22 I provide
a pouring opening or throat 52 which extends
through the inner and outer linings 2{ and 28,
and ferminates in communication with a pour-
ing spout:53 welded or otherwise suitably secured
to the wall 2 of the furnace shell. The cpening
52 is in the form of a passageway, the inner ex-
tremity -of which is in line with the floor of the
accumulator 22, the passageway preferably being
inclined upwardly to the point where it merges
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with the spout B3. It will be noted that the
vouring opening 52 is on the same side of the
furnace as the mslting ledge 33 and on the op-
posite side of the stack from the impact ledge
27, as and for the purpsose hereinafter set forth.

Returning to Figures 1 to 4, it will be seen that
the furnace is mounted on a supporting struc-
ture comprising a pair of vertical standards 54,
which in this particular embodiment of the in-
vention, are respectively provided with aligned
bearings 55 and B8, adapted to tiltably support
the furnace in an elevated position. The bearing
55 at cne end of the furnace rotatably embraces
a supporting sieeve 57 formed on the prciecting
end of a burner nozzle 58 which extends through
the opening 23 in the furnace wall and linings,
said sleeve 57 being provided with a flange §9 by
means of which it is secured to the furnace wall.
The opposite end of the sleeve 8T is connected

to the discharge conduit 58 of the burner blower =

81 which is rigidly supported on the adjacent
supporting structure 54, the connection between
the sleeve 57 and the conduit 88 being such as
to permit relative rotation of the sleeve when
the furnace is tilted. Preferably the burner
opening and the burner nozzle 58 are downward-
Iy directed into the adjacent upwardly curved

13

end of the accumulator 22, as will be seen from -~

Figure 5, to facilitate the proper functioning of
the burner.

The burner shown in the drawings is designed
for use with either liquid or gas fuel or a com-~
bination of the two, and consists of the burner
nozzle 58, the discharge end of which is restiricted
by an internal! annular shoulder 83 disposed at
a 45° angle with respect to the axis of the nozzle.
A hollow cylinder 29 is arranged concentrically
within the nozzle and spaced inwardly to form
with the shoulder 82, an annular restricted throat

18, and fuel is introduced to the cylinder by °

means of an inlet pipe 7. 'Thus, the combustible
mixture ejected from the cylinder is acted upon
by air passing through the annulus 718,

Opposite the burner end, the bearing 58 ro-
tatably embraces a journal 82, fixed to the ad-
jacent end wall 4 of the furnace shell and carry-
ing at its outer end a segmental gear €3 which
is adapted to mesh with a worm gear 84 for con-
trolling the tilting of the furnace. The worm
gear 84 is carried by a transverse shaft 65, ro-
tatably mounted in bearings 68, carried by the
upright support 54 and its outer end is provided
with an operating hand wheel 67, whereby the
furnace may be tilted in either direction.

While I have shown and described this par-
ticnlar mounting sarrangement for tilting the
furnace, it will be understood that I do not in-
tend to confine myself to this struecture, for
obviously various mounting means may be em-
ployed without affecting the operation of the
particular design of furnace described. Fur-
thermore, the same general structure of furnace
may employ & pair or a number of laterally
spaced burners instead of the single, centrally
disposed burner above described.

In preparing the furnace for use, care should
ba taken to insure the proper fit and engagement
of the furnace closure 4i, over the top of the ac~
cumulator 22 and the closure is preferably sealed
by the use of a refractory cement of high fusion
noint, so as to avoid leakage of gases from the
accumulator and the resultant loss of heat.

The blower is frst run for a sufficient time
to be sure there is no gas in the lines or the fur-
nace and then the burner is lighted in the usual
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6
manner. After the lining is completely dried out,
the furnace is charged through the stack open-
ing 40, the ingots dropping on to the impact ledge
21 which absorbs the impact of the pieces of
metal to be melted and retards their descent.

As the operation progresses the ledge 27 coop-
erates with the underlying melting ledge 33, to
build up in the stack, a2 bed of metal through
which the hot gases from the furnace flow on
their way to discharge. through the restricted
opening 48 in the top of the stack. This arrange-
ment of ledges defines in the stack, an upper pre-
heating zone and a lower melting zone, the latter
communicating directly with the highly heated
accumulating trough 22 in the furnace proper.

The upflowing gases preheat or soak the upper
layers of the incoming charge and the heat pro-
gressively increases towards the lower end of the
stack until the area immediately above the melt-
ing ledge 33 has reached a melting temperature.
During the melting operation the furnace is inter-
mittently tilted from side to side by means of
the hand wheel 61, or autoimatic hydraulic piston
means which cause a progressive controlled feed
through the stack and likewise the progressive
heating of the charge by the counter flow of the
fiue gases.

When the furnace and stack are tilted in coun-
terclockwise direction (Figure 7), during the in-
termittent oscillation of the furnace or during
the pouring operation, the freshly melted metal
is retained by the melting ledge 33 due to its angle
of inclination, and is thus prevented from flowing
into the accumulated superheated molten metal
in the furnace proper. This avoids chilling of
the superheated metal being poured through the
spout 53. Simultaneous oscillation of the fur~
nace and stack causes the charge to descend from
ledge to ledge because of the alternate ansgles of
inclination of the coppositely disposed ledges 27
and 23. Tilting of the furnace in a clockwise
direction permits the freshly melted raetal to
flow from the melting ledge 33 into the acecumula-
tor and at the same time prevents the freshly
charged ingots from dropping directly into the
accumulating trough 22.

It will thus he seen that with this stack ar-
rangement, I provide a melfing zone at one point
and an accumulator zone for molten metal in
another superheated area, the latter being main-
tained at the proper pouring temperature and
free from chilling by the introduction of freshly
melted metal during the pouring operation.

The advantages of my improved furnace from

> the standpoint of simplicity in initial construc-

ticn and maintenance, will be apparent from the
drawings. The closure (5 which is preferably
lined with fire brick slaks rather than individual
bricks, affords ready access to the stack and this
is also true with respect to the closure structure
for the top of the furnace proper. Both of these
closures are easily removed when it is necessary
to determine the condiiion of the furnaee and its
need of repair. These elongated slabs require a
minimum of additional structural support and
also reduce to a large extent the necessity of
sealing betwesn individual bricks at these points.

¥rom the foregoing it is believed that my inven-
tion may be readily understood by those skilled
in the art without further description, it being
borna in mind that numerous changes may bhe
made in the details disclosed, without departing
from the spirit of the invention. For exarmple,
while I have illustrated a2 gas burner for use in
connection with the furnace, it will be understood
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that any suitable type of fuel may be employed
with equal effect.

I claim: :

1. An oscillatory, direct-fired, melting Turnace
comprising a furnace proper, lined with refrac-
tory material, a fuel burner directed through one
end wall of said furnace, g vertical loading stack,
lined with refractory material, at the opposite
end of the furnace, a flue-opening from the fur-
nace proper to the bottom of the stack, a hori-
zontal melting ledge adjacent the lower extremity
of said stack and having its free edge spaced from
the opposite wall of the stack, tc form a restricted
passageway, at least one oppositely disposed hori-
zontal impact ledge, vertically spaced above said
melting ledge with its free edge spaced from the
opposite wall of said stack and overlying the cor-
responding edge of the melting ledge, to form a
second restricted passageway, 2 pouring spout in
the side wall of the furnace adjacent the melting
ledge and means for jointly oscillating said fur-
nace and stack on a horizontal axis parallel
with the free edges of the planes of said ledges,
to alternately tilt said ledges to charge-retaining
and charge-releasing angles of inclination.

2. A melting furnace as claimed in claim 1, in-
cluding a closure for the top of said stack and a
restricted opening in said closure.

3. A melting furnace as claimed in claim 1, in-
cluding a closure for the top of said stack and a
restricted opening in said closing, said restricted
opening being located directly above said impact
ledge.

4. A melting furnace as claimed in claim 1,

wherein said ledges are formed of fire brick, -

anchored in the adjacent linings of the stack.

5. A melting furnace as claimed in claim 1, in-
cluding a vertical bafile depending into said flue
opening on the under side of the melting ledge,
to form in said flue opening, a restricted throat.

6. An oscillatory, direct-fired, melting furnace
comprising a furnace proper having a fuel burner
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at one end and including a main furnace shell
hsaving sheet metal walls, a vertical stack shell
located :above the end of said furnace shell oppo-
site said burner end and including two sheet metal
side walls joined by a sheet metal rear wall, sald
side and rear walls being contiguous with the
adjacent walls of the furnace shell, means secur-
ing the stack shell to the furnace shell, a fixed
refractory lining for the furnace shell and for
said walls of the stack shell, a removable sheet
metal closure forming a front wall of said stack
shell, facing the burner end of the furnace, a
refractory lining for said closure, a horizontal
melting ledge adjacent the lower extremity of
said -stack, extending from a first side wall and
having its free edge spaced from the opposite side
wall of the stack, to form a restricted passage-
way, at least one oppositely disposed horizontal
impact ledge, extending from the opposite side
wall ‘and vertically spaced above said melting
ledge with its free edge spaced from the first wall
of said stack and overlying the corresponding
edge of the melting ledge, to form a second re-
stricted passageway, a removable refractory clo-
sure for the top of the furnace, a pouring opening
in the side wall of the furnace adjacent the melf-
ing ledge and means for jointly oscillating the
furnace and stack abouf a horizontal axis ex-
tending parallel with the free edges of the planes
of said ledges.
ARMAIS ARUTUNOFF.
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