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1

This invention relates to spout. construction

and control therefor, for the withdrawal, from

a furnace, of high-fusing-point molten materials
of which fused alumina is a good. illustration,
having a melting point on the order of 2000° C.

One of the objects of this invention.is to pro-
vide a simple, practical and reliable spout con-
struction that will be well adapted to meet and
cope with the peculiar conditions that have to be
met in the handling of high-fusing-point mate-
rials, such as alumina. -Another object is to pro-
vide a simple, practical, efficient and reliable con-
trol for a spout construction of the above-men-
tioned character. Another object is to provide &
strong, durable and simple mounting or assem-
bly of a spout and its control relative to a fur-
nace structure whereby also ease and speed of re-
placement of parts may be efficiently effected.

Another object is to provide a spout construc-
tion capable of handling such high-fusing-point
materials in a manner to improve and lengthen
the life and durability of the spouf per se and in
& manner to lessen or avoid detrimental effects,
particularly during pouring, of the fused or
molten material upon the steel or other metallic
shell of the furnace in such cases where such a
shell is employed.

Another object is to provide a simple, practical
and efficient system and apparatus for protecting
the spout structure against excessive rise in tem-
perature during pouring of the molten material,
and yet avold detrimental reduction in tempera-
ture of the material being handled by the spout.
Another object is to provide a water-cooling sys-
tem or arrangement for preventing excessive
. temperature rise of the spout structure. An-
other object is to provide a water-cooled spout
construction that will be efficlent in action and
safe in operation. Another object is to provide
a spout construction capable of safe assoclation
with high temperature furnaces of the external-
ly-water-cooled type.

Another object is to provide a spout and clo-
sure-plug construction for high temperature fur-
naces and to provide for the speedy, dependable
and efficient control or handling of the plug rei-
ative to the spout for effecting starting ar stop-
page of the pour through the spout. Another ob~-
ject is to provide a construction of the just-men-
tioned character that will dependably and re-
liably function and coact with a tilting type of
high temperature furnace.

Another object is to provide a spout construc-
tion of a suitable refractory material and capable
of simple and effective inter-relationship with a

(CL 263—48)

10

15

20

25

30

35

2

refractory furnace lining of variable thickness.
Another object is to provide for safety to the op-
erators in controlling or handling the spout and
plug construction and mechanism. Another ob-
ject is to provide simple, practical and efficient
protective means for the operators, more spe-
cifically to shield them not only against risk, but
also against the heat during pouring at such
times as the plug and spout mechanism has to be
manipulated. Another object is to carry out
these last-mentioned safety objectives in & man-
ner effectively also to cope with the problems pre-
sented where the fyrnace is of the tilting type.
Other objects will be in part obvious or in part
pointed out hereinafter.

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
and arrangements of parts as will be exemplified
in the structure to be hereinafter described and
the scope of the application of which will be in-
dicated in the following claims.

In the accompanying drawings in which is
shown one of the various possible embodiments of
this invention,

Figure 1 is a small-scale side elevation of a fur-
nace showing the assemblage thereto of the spout
and plug construction and control mechanism;

Figure 2 is a fragmentary front elevation of
the furnace as seen along the line 2—2 of Fig-
ure 1 with the spout and plug per se and related
mechanism omitted;

PFigure 3 is & fragmentary central vertical sec-
tional view as seen along the line 3—3 of Fig-

‘ure 2;

Pigure 4 is a fragmentary vertical sectional
view on an enlarged scale through the furnace as

_ seen along the line 3—3 of Figure 2, but showing

40
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the spout and plug and related mechanism in as-
sembled relation;

Pigure 5 is a front elevation as seen from the
left in Figure 4;

TFigure 6 is a top plan view looking down on
Pigure 5;

Figure 7 is a plan view as seen along the line
T—1 of Figure 1, certain parts, such as the fur-
nace, being omitted or indicated in broken lines, -

~ showing a platform construction surrounding the
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furnace;

Pigure 8 is a sectional view along the line 8—8
of Pigure 7 showing a portion of the platform
construction shifted to function as a protective
shield gnd to permit tilting of the furnace, and

Figure 9 is a fragmentary elevation as seen
along the line 8—38 of Figures 7 and 8.
Similar reference characters refer to similar
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parts throughout the several views of the draw-
ings.

Referring first to Figure 1, the furnace, gener- -

ally indicated by the reference character 10, illus-
tratively and preferably is constructed to be tilt-
able in order to effect pouring of the molten ma-
_ terial and any suitable means may be employed
to mount the furnace (0 so that it may be so
tilted. For example, its bottom {1, which is pref-
erably downwardly convex, such as a segment of
a sphere, may be mounted upon two spaced arcu-
ate rockers 12—I13, provided with downwardly
projecting teeth .14, the rockers (2—13 resting re-
spectively upon suitable and similarly spaced
guideways 15 and 16 respectively, the latter in
turn being provided with suitable apertures (not
shown) in their upper faces for the reception of
the teeth 14 and if desired the upper surfaces of
the guideway members 15 and {6 may also be
curved, being upwardly convex as shown. Ac-
cordingly, the furnace 10 may be tilted about a
horizontal axis, the coaction of the teeth 14 in
the rockers 12—I3 with the apertures in the
guideway supports §5—I8 holding the furnace
against transverse displacement.

The tilting of the furnace 10 thus in effect

takes place by rolling contact of the rockers
12—13 with their guideway supports and any
suitable means may be employed to control the
tilting of the furnace 10. By way of illustration,
a link |7 may be pivotally connected as at 18 to
a suitable bracket secured to the furnace 10 and
at its other end is connected to the pin 19 of a
crank 20 driven by suitable gearing 21 from a
suitable source of power such as an electric motor
22.
In the position shown in Figure 1, the furnace
10 1s in normal or horizontal position. Rotation
of the crank disk 20 in clockwise direction ac-
cordingly effects tilt of the furnace 10 in counter-
clockwise direction, the extent of tilt, within any
selected limits, being controllable in any suitable
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way as by controlling the extent to which the -

motor 22 rotates the crank disc 20; return tilt
of the furnace 10 to normal position is effected
by appropriate rotation of the crank disk 20 to
carry the crank pin 18 back and thus restore the
furnace 10 to its normal position.

To better illustrate certain features of the in-
vention, let it be assumed that alumina (AlaQ3) is
to be fused and cast; in such case, the sides 24
of the furnace (0 are preferably frusto-conical,
with a substantial slope as shown. The sides 24
and the bottom I are made of suitably heavy
sheet steel, the upper periphery of the frusto-
conical side shell 24 has welded about it a rein-
forcing angle-sectioned member 25 (see also Fig-
ure 4), thus serving to strengthen and make rigid
the upper substantially circular periphery of the
side shell 2§ and serving also as a means for sup-
porting a water pipe 26 that encircles the upper
part of the shell 24, being spaced somewhat out-
wardly from the shell and being supported from
the rim member 25, at suitably spaced intervals,
by any suitable means such as a hook-shaped
pipe hanger or bolt 27 (Figure 4) whose vertical
threaded shank extends through suitable aper-
tures in the upper or horizontal flange of the
angle-sectioned rim member 25 and being assem-
bled thereto as against withdrawal, by a nut 28.

If desired and preferably, suitably shaped plate
members 30 (Figure 4) may be fitted into the
three-walled space formed by the fldhges of the
rim member 25 and the shell 24, and welded in
place and to these three walls, being suitably
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spaced and distributed throughout the substan-
tially circular extent of the furnace rim 25; these
plate members 30 materially reinforce the mount-
ing of the rim member 2§ to the furnace shell and
materially increase the rigidity and strength of
the shell, resisting forces or stresses that might
tend, particularly due to temperature differen-
tials, to warp or distort the shell out of its in-
tended curve configuration. These plate mem-
bers 30 preferably terminate so that their lower
edges fall in a horizontal plane coincident with
the lower edge of the vertical web or flange of the
rim member 25 and preferably constitute also
suitably distributed stop elements against which
the pipe 26 may abut and py which it may thus
be easily and quickly located in its desired posi-
tion; moreover, it is against these plate elements
30 that the pipe 26 may be held by the hook-
shaped hanger bolts 2T, forming with the latter
in effect clamping elements for securely holding
the pipe in its intended position.

The pipe 26 forms part of a water-cooling sys-
tem, being connected to a suitable source of sup-~
ply of cooling water (not shown), by any suitable
flexible pipe connection (not shown) and
throughout the extent of the pipe 26 and suitably
and relatively closely spaced are discharge aper-
tures 31 (Figure 4}, formed as by drilling, and
located and drilled so that water discharged
therefrom emerges in small streams against the

shell 24; in Figure 4 one of these apertures 31 is

clearly shown in cross-section and the resultant,
spray or stream is indicated at 32, being prefer-
ably directed somewhat upwardly as well as in-
wardly against the shell 24. '

The water thus discharged from the pipe 28
ultimately flows down in a substantially uniform-
ly distributed or uniformly thick sheet, moving
downwardly along the outer surface of shell 24,
preventing the latter from getting too hotin that
the downwardly moving sheet or streams of water
remove heat from the shell at a rate calculated to
limit the rise in temperature of the metal of the
shell 24 beyond the desired upper imit; the webs
or flanges of the rim member 26 form an upper
apron-like baffle or enclosure which rellably pre-
vents any of the water sprayed by the pipe 26
from getting over the top edge of the shell 24 and
thus  safely permit the water-cooling action to
take place and commence at the very upper end of
the shell 24 itself.

Moreover, the downwardly and outwardly in-
clined external walls of the shell 24, achieved in
the illustration by making the shell 24 substan-
tially frusto-conical, have a slope such that,
throughout the normal range of tilting of the
furnace, for example, from the normal fuli line
position shown in Figure 1 to the normal pouring
tilt position indicated in broken lines {n Figure 1,
the downwardly moving streams or sheet of water
remain unbroken and continue to flow downardly
along and hence in continued contacting relation
with the external surface of the shell 24, particu-
larly at the front or pouring side, in order to
achieve certain coactions later described with the
pouring spout itself.

The furnace 10 is lined internally with any suit-
able refractory, depending upon the material and
hence temperature to be handled, and in Figure
1 the refractory lining is generally indicated by
the reference character 34, comprising a bottom
layer 3% of substantial thickness which at its outer
peripheral portions merges into the upwardly ex-
tending side wall lining 38, the latter being pref-
erably of progressively diminishing thickness as
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_isg indicated in Figure 1, terminating at or even
. "below the uppermost periphery of the metal shell
_28; Tlustratively, the lining may comprise graph-
ite or any suitable refractory and where alumina
_ is to be fused in the furnace 10, the lining 34 pref—
erably comprises fused alumina, °
. Heating of the charge of material placed in
" the furnace. I8 'is preferably accomphshed by
means of electrical energy applied to the charge
by means of electrodes of graphite or carbon or
the like, energized preferably from any suitable
source of alternating current energy and hence a
3-phase source may be employed in which case
“three electrodes 37, 38 and 39 may be used; any
'suitable means may be employed for smtably
mounting the electrodes and for controlling or

- . varying their positions in an up and down direc-

tion, and hence only the electrodes are shown in
 the drawings. They are suitably spaced from
each other and where three are employed for en-
ergization from a 3-phase circuit they are posi-
tioned at the apexes of an equilateral triangle.

~ With the water-cooling system including the
above-described water pipe 26, put into operation
and with the furnace {0 in normal upright posi-
tion, the furnace is started in any suitable way;
for example where the material of the charge is
substantially non-conductive when cold, suitable
rods of carbon or graphite may be laid .in the
charge from electrode to electrode so as to form
a high-resistance conductive path between the

3,426,644

_thereof is doubled because of the two-told periph-
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‘tight fit.

eral welding achieved at 43 and M. -

Interiorly, the sleeve 42 is tumed to a taper,
thus providing a frusto-conical surface or bore
45 with its larger diameter at the outer end as
shown in Figure 4. Intn the bore 45 is inserted
a spout element generally indicated by the ref-
erence character 46 made of s suitable refractory
material such as graphite and provided with an
external frusto-conical or tapered surface 47 that
matches the taper of the bore 45 and hence,
when inserted into the latter, makes a snug and |
Spout element 46 has extending there-
through and preferably coaxially therewith a dis-
charge passage or bore 48 later described in
greater detail and it extends Inwardly beyond

- the inside surface of the shell 24 to an extent to
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electrodes, whence the resultant current flow and

initial arcing begins the fusing of immediately
~"adjacent portions of the charge which then be-

.comes conductive, whence the carbon rods may
be fished out of ‘thé furnace and removed, the

" conductivity of the fused and fusing material

maintaining . current flow to effect continued
heating of the charge and hence fusion of the
material. In Figure 1, the broken line 40 indi-
cates a possible normal level of charge and as
indicated the electrodes project downwardly into
the charge to a suitable extent.

In the front wall of the shell 24 of furnace 10
is posltioned at a suitable height, a pouring spout,
illustratively at a height just about the same as
the level 40 of a normal or intended-capacity

- charge of the furnace and in a preferred form it
is constructed as'is about to be described, and ref-
erence may now be made preferably to Figures 4,
5 and 6. In the front wall 24 is cut a hole 41 into
‘which is received and fixed a metal sleeve 42,
preferably of steel; externally the sleeve 42 is for
- ‘convenience preferably cylindrical and it is posi-

: 'tioned in the hole 41 so that its axis is at right
- anigles to the vertical axis of the furnace 10 and

hence ‘is horizontal when the furnace is in normal
upright positmn The front or outer edge of the
sleeve 42 is in a plane at right angles to the axis

of the sleeve 42 while its inner end edge is in a

~ ‘general platie oblique to the axls of the sleeve 42
" toan extent to achieve substantially the same ex-
tent of projection inwardly of the shell 24 of metal

_of the inner end of the sleeve 42 itself, these

- relationships being effected because of the ‘nor-
mal slope of the front wall of the shell 24,

The sleeve 42 is welded to the shell 24 both ex-
‘ternally as at 43 (Figure 4) and infernally as at
#4; it is to facilitate the internal welding at 44
that the sleeve 42 preferably projects ‘inwardly
somewhat beyond ‘the inner surface of shell 24.
Thus the sleeve 42 is securely and virtually in-

- tegrally mounted or attached to the shell 24 and,

moreover, security against leakage of water from
the outside surface of shell 24 to the interior

35
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match the interior side wall lining 36 which
as above described is of diminishing thickness as
it approaches the upper end of the furnace 10.
Due to the slope or inclination of the wall of
shell 24, the ‘inside face 50 (Figure 4) of the
lining 388 is, though of diminishing thickness, sub-
stantially vertical at the height where the spout
construction is- mouhted to the furnace shell 24
and hence the inner end face 5( of ‘the spout
element 48 is preferably in & plane at right angles
to the axis of the sbout element, a feature which
facilitates manufacture of the spout element, and
accordingly, when the latter is inserted in and
assembled to the sleeve 42 the inner end face 51
thereof falls into substantial alignment with the
inner face 80 of the lining 36 which is built up
or constructed in any suitable way to leave an
opening therein, preferably tapered to match
the taper of the outer surface 41 of the spout
element 46, thus to accommodate the inner end
portions of the spout element.

This inward projection of the spout element
48, that is, beyond the inner face of shell 24 and
the mounting of the spout element 46 are made

‘ furthermore to coact in a unique way with the
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lining' 36 where the latter is built up or put in
final condition as a lining; not manually, but by
control of the fusion, by the action of the elec-
trodes, of the lining material itself, as may be
done with material, such as alumina, and as is
more particularly described and claimed in the

‘copending applicaticn Serial No. 534,653, filed

May 8, 1944,

In such case the spout element 46 is inserted
into the sleeve 42 to project inwardly beyond
the ‘inner face of shell 24, and secured in- place -

‘as later described herein; there is built up man-’

ually out of suitably sized chunks or blocks of
alumina, with interstices fllled with granular
alumina, a side wall lining corresponding to that
indicated at 36 in Figures 1 and 4, such a struc- -
ture being built up around the inwardly pro-
jecting portion of the spout element 46 and sub-
stantially flush' with the inside face 6! thereof.
When. this manually built-up structure is there-
after fused in the manner described in the above-
mentioned application, it becomes one continuous.
uninterrupted and unbroken line of fused alumina
snugly molded and fitted about the tapered in-
wardly projecting portion of the spout element
46. During subsequent operation of the furnace,

if used to fuse alumina, the thickness of that
lining 36 may diminish somewhat by -fusion or
may increase somewhat by solidification thereon
and junction therewith of portions of the charge
" undergoing fusion in the furnace, depending
upon variability of control factors as described
in the said application. But any such change
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this extension 68 connection to the plug structure.

may be effected to a mechanism for facilitating
the control or handling of the piug 64 itself.

" Such mechanism preferably comprises: an ar-

. rangement for movably supporting the plug struc-

““ture 64 to achieve certain coactions and prefer-

ably and conveniently this mechanism comprises

& lever generally indicdated by the reference char-

"+ acter T0 and having the plug structure 64 suitably

connected thereto at its lower end and being itself

10
cated in Figure 5, the hole 86 in the plug shank 68

“'is materially larger than the shank 85* of the
- bolt 85 thus to provide for sufficient play to
. achieve self-accommodation between the parts

10

mounted for pivotal movement about a horizontal .

axis.
Conveniently: and preferably, the lever 10 is
- built up of steel piping or tubing and may com-
prise two parallel and transversely spaced.pipe
elements 71 and 12 (Figures 5 and 6)-held in such
“ relation by a cross-tube 13 welded to both adja-
“:cent its lower end and by a longer tube element
14 welded to both elements Tl and 12 but offset
therefrom so as not to wholly intersect them, the
‘tube elements T1, T2 being partially milled or cut
away as mdlcated at 15 in Pigure 4 to form seats
for the cross-tube 74, the welding bemg effected
at such seats.

The cross-tube 14 thus not only takes part in
the compound light yet strong construction of
the lever 10 but it is also made to function as a
bearing . for - the lever in that a steel tube .16

15

20

25

(Figures 4 and 5) passes therethrough and is »

suitably supported from the furnace structure to
form a rigid and fixed axis about which the lever
may pivot.
“In the preferred constructlon the just-men-
_ tioned axis is- formed by the above-mentioned
steel tube 76 which as better appears in Figures
5 and "6 'is somewhat longer than the bearing
tube 14 of the lever 10; tube 76.is received be-
tween . the -vertical webs of angle-sectioned
brackets 17 and 18, the vertical webs being pro-
vided with :holes 79 and 80 through which and

30
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‘and avoidance of jamming or binding during

pivotal movement of the lever 10 in such ranges
thereof as are commensurate with the fixing of
the position of the plug 64 in and by the tapered
bore 48. The bolt 85, as by its nut 87, is readily
removable so that the plug 64 may be quickly dis-
assembled therefrom and replaced when and as
necessary.

At its upper end the lever 10 carries a weight
80 of, for example, cast iron and preferably di-
mensioned to be received between the upper

.otherwise free ends of the tubular elements Tl—

72 to both of which the weight 90 is welded thus

‘becoming also a structural part of the lever to

strengthen it.
As better appears from Figure 4, where the plug
64 is shown in spout-closing position, the brackets

11 and 18 are of such length in relation to the

normal projection of the plug shank 68 out-
wardly from the spout element 46 that the axis
of pivoting of the lever 10 is positioned to the
left as seen in Figure 4 of the vertical plane of
the pivotal connection between the lever and the
plug, thus bringing the center of mass of the
weight 90 also to the left and thereby causing
the weight, through its resultant lever arm to
exert a constant force upon the plug 64 to hold
the latter in spout-closing position., The parts
are preferably so proportioned as to dimensions
and weight that the action of the weight 98 holds
the plug 64 in closing position even though the
fit of the plug portion 65 in the bore 48 of the
spout element 46 is somewhat loose and even

. though there may be some hydraulic head of

40

through the sleeve 16 passes a bolt 81 preferably -

threaded at both ends.to receive nuts 82 and 83
which upon- being tightened up- securely clamp

the bearing tube or sleeve T8 between the vertical.

© webs of-the brackets 11 and 18, forming a de-
' pendable horizontal pivot for the lever 10 and

moreover one which is easily disassembled should_

45

molten material exerted against the end face 66
of the plug portion 65; safety of spout-closure

and dependable maintenance. of the plug in

spout-closing position may thus be achieved,
whether or not such action is aided by the fric-

‘tional fit of the plug portion 65 in the bore.

The cross-tube element 73 may be used as a
member onto which may be hooked the hook end .

.91 of a sultably handled bar or implement 92 (see

it become necessary, for example, to replace the

- bearing sleeve: 16,
“-Brackets 11 and 78 are secured to the furnace
in any suitable way and preferably are shaped
as shown in Figures 4, 5 and 6, to.diverge from
each other (Figure 6) so as to space the points at
which they are secured to the furnace structure.
Preferably they are secured.as by welding to the
: angle-sectioned rim member 25 and for that pur-
pose the vertical web of each is cut away as at
17= and 184, respectively (Figures 5 and 6) so that
the horizontal webs 17° and 78 may overlie and
rest upon the horizontal web of the rim element
26 to which they are secured preferably by weld-
ing, the vertical ends of the vertical webs 17*
and 18% abutting against the vertical web of the
rim member 25 to which they are also preferably
- secured as by welding.
. The dual-tube construction of the lever 10 also
facilitates connection thereto of the plug 64
whose shank extensior 68 is received between the
lower ends of the spaced tubes TI—12 (Figure 5)
which are preferably flattened out as at T1* and
12» where:they are also drilled to receive a bolt
85 which passes through a hole 86 that extends
diametrically through the shank extension 68,
thus forming an articulated or pivotal connection
between the plug 64 and the lever 10. As indi-

50

Figure 4) for manually withdrawing the plug 64
from the spout element, when it is desired to
withdraw molten material from the furnace, the
implement being inserted between the tube ele-
ment 11, 12 for that purpose and thus aiding in
achieving a safe and secure engagement of the
lever by the implement 82, and it will be noted
that the cross-tube 13 .is located closely adjacent

‘the connection of the plug 64 to the lever so that

any pull exerted by the implement 82 to unplug

. the orifice is applied almost directly to the plug

60

64 and hence without loss of energy. Manipula-
tion of the member 92 and hence of the plug is
preferably effected in coaction with certain safety
fegtures later described. Once the plug. 64 has
been loosened from the bore of the spout element
46, the implement 92 need be actuated only a
short distance to the left in Figure 4 to bring the
center of mass of the weight 80 to the right of .
the axis of the lever pivot 81-—T76, whence the
weight of the member 90 is sufficient to.continue
the swing of the lever in clockwise direction to a
position where the weight 90 strikes the rim 2§
of the furnace shell 24 which thus acts as a
stop; -that places the lever T2 in an almost hori-
zontal position, the weight 90 continuing to hold
the lever in that relationship and hence with the
plug 64 well removed from the region of the dis-
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11
charge end of the spout element 48 and out of
possible interference with the stream of molten
material emerging from the spout; the weight,
moreover, holds the lever and plug in such posi-
tion during the tilt of the furnace into pouring
position indicated in broken liner in Figure 1.

With a normal level of molten charge indicat-
ed at 40 in Plgure 1, a suitable tilt of the furnace
for pouring can be on the order of 10°; that is
the tilt indicated in Figure 1. At the front of the
furnace suitable means such as rails 83 and a
car 94 may be provided to support a suitable re-
ceptacle or series of receptacles indicated gen-
erally by the reference character 85 (see also
PFigures 7 and 8), the latter being made, in the
case of handling fused alumina, of cast iron and
being arranged on the car or cars 84 in continu-
ous guccession with the adjacent peripheral lips
of successive cars in substantial engagement
with each other so that the car or train of cars
84 may be moved by any suitable means and step
by step to successively receive the molten mate-
ria]l without having to interrupt the discharge
stream, indicated in Pigure 1 at 86, of molten
material. Accordingly, a reverse tilt to normal
position of the furnace 10 need not be effected
until any desired number of receptacles 9§ have
been thus successively fllled.

In one form or size of construction, the height
of the upper edge of the furnace (0 above the
floor or rail level may be substantia} and in or-
der for the operators to gain access to the elec-
_ trodes as for repalr or replacement, or to be in
position for inspecting the interior of the fur-
nace during its operation, or for such other pur-
poses as charging the furnace, there is provid-
ed about the furnace a platform or walk at a
suitable and usually substantial level above the
floor and above the station to which receptacles
or molds 98 are successively brought to receive
the molten material; it is preferably at & suitable
level below the upper rim of the furnace 0.
Preferably, this platform is made in suitable sec-
tions of, for example, steel plate, the sections
being in number and shape appropriate to sur-
round the furnace to the desired extent. In
Figure 7, by way of illustration, where it is de-
sired to surround the entire furnace with a plat-
form, the platform may comprise six sections so
shaped that when grouped around the furnace
their external periphery forms a circle whereas
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Thus access to the upper peripheral regions of
the furnace may be gained for such purposes s
those noted above and when it is desired to ef-
fect unplugging of the spout or to effect tilting
of the furnace, the platform section P, mount-
ed to pivot about a horizontal axis indicated at
X—X in Fgure 7 as is later described is tilted
into substantial vertica) position as indicated in
Figure 8, thus making way for the tilt of the
furnace, and in the section P is a substantial-
sized opening normally covered by a closure plate
P constructed and mounted so that the closure
plate P automatically opens up upon tilt of the
platform section P into the above-mentioned sub-
stantially upright position, exposing the opening
in s posattion substantially in line with the spout
of the furnace. .

Accordingly, an operator standing behind and
to the left of the substantially vertically posi-
tioned platform plate P which now acts as a
shield and which has also uncovered the there-
tofore underlying rails and properly positioned
car or train of cars, inserts the implement 2
through the above-mentioned opening in the
tilted platform plate to engage the plug lever
78 at the cross-piece 13 thereof to unplug the
spout element 4§; this he may do, according to
circumstances, before or after tilt of the fur-
nace, to commence the pour. Having effected
withdrawal of the plug 64 from the spout 4§, the
operator can disengage the hooked implement 82
from the plug lever, leaving the weight member
90 to effect movement and subsequent holding of

" the plug in an out-of-the-way position from
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their internal periphery is shaped to be geo-

metrically symmetrical with the cross-section of
the furnace in normal upright position at the
level of the platform but spaced from the shell
24 of the furnace preferably uniformly by an
appropriate district. Sections A, B, C, D and E
shaped, respectively, as shown in Figure 7, are
preferably built up in the form of tables, being
provided with legs L suitably distributed and be-
ing fixed in grouped or assembled relation in any
suitable way, as by bolting to the floor. These
five sections A, B, C, D and E it will be noted
are {nsufficient to extend around the front side
of the furnace and preferably leave a parallel-
sided gap across the front of the furnace 10 and
into this gap is movably mounted, in a manner
and for purposes later described, the sixth sec-
tion indicated by the reference character F. It
is underneath this platform, more particularly
underneath sections A, F' and E that the rails 93
extend and along which rails the car or train
of cars 84 carrying the receptacles 985 is to be
progressively moved or advanced during pours
ing to bring them to the pouring station. e
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which, after ultimate compietion of the pour, the
operator again restores the plug to orifice-clos-
ing posittbn by manipulating the lever with the
implement 92 again injected through the opening
in the tilted platform plate or section F.

During the tilted position of the furnace 18
and as the pour continues, the water-cooling
above described is continued as above noted but
spaced upwardly from the front wall of the fur-
nace is a shield plate 87 (Pigures 1, 2, 3 and 4)
which is mounted in spaced relation from the
wall of the furnace; as is better shown in Fig-
ures 3, 3 and 4, the plate 81 has a hole 88 into
which the sleeve 42 fits, plate 87 heing welded to
the sleeve 42 as at 98, the weld also providing a
sealed joint between the two. The plate 81 ex-
tends parallel to the outside wall of the furnace
from which it is held spaced by its just-described
connection to the metal sleeve 42 of the spout
construction and by suitable brackets 180 suit-
ably distributed, illustratively four in number
(see Pigures 2 and 3) and welded to the furnace
and to the plate itself. These brackets thus
firmly mount the plate 87 onto the furnace shell
and the plate thus reinforces and strengthens
the mounting of the sleeve 42 to the shell 24,
giving it two axially spaced regiomns of support
and thus making for greater strength and per-
manency of construction. It is to the plate #7
that the inner ends of the bolts §§ and §8, which
coact with the spout-holding cross-bar 34 (Fig-
ures 4 and 5) are rigidly secured (see also Mg-
ure 6). The plate 87 may be given suitable eur-
vature to substantially match any curvatures of
the furnace shell, thus to maintain substantial
parallelism to the furnace wall and at its lower
end (Figures 1 and 3) it may be curved inwardly
underneath but spaced from the bottom shell i
of the furnace; at its upper end it extends out-
wardly and upwardly as at $7* so as to clear and
be spaced away from the. rim member 2§ and
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ifeave an upper open passageway for air circula-
tion or movement and also for the escape of such
water vapor as might result from evaporation
from the water running down the external fur-
nace wall. . .

Spaced downwardly from the water-cooling
pipe 26 (PFigures 4 and 1) is another pipe 102
that encircles the shell 24, passing transversely
through the space betwéen the shield plate 91
and the furnace wall and, like pipe 26, being ap-
ertured as at 103 and connected in any suitable
way to a source of water supply, to effect a con-
tinual spraying of water against the shell and
thus to add to or supplement the downwardly
moving sheet or streams of water that originate
from the upper pipe 26. Pipe 102 is supported in
spaced relation from the shell 24 by suitably
distributed clamping brackets or supports which
preferably utilize a hook-shaped bolt like the
bolts 27 related to the pipe 28 as above described.
Thus, referring to Figure 1, these brackets, weld-
ed at suitable peripheral intervals to the outer
side shell 24 may be constructed to provide a base
portion 104 which rests against the shell and is
welded to the latter; being of a thickness equal to
the desired spacing of the pipe 102 from the shell
24 so that the pipe may rest against the lower
portion of the base 104, and they may have an
overhanging lateral extension 105 through a hole
in which extends the vertical shank of the hook-
shaped bolt 106 so that when the nut 107 is tight-
ened up the pipe 103 is clamped securely against
the underface of the overhanging bracket por-
tion 108, )

Going back to Figure 4, the water flowing down
the outside surface of the shell 24 strikes the
sleeve 102 and spreads over the surface of the
latter, running down on both sides thereof to
rejoin the downwardly moving sheet of water on
the shell 24 below the sleeve 42, but the shield
plate 971, which may also act as a heat radiator
to dissipate heat from the sleeve 42 and its
related parts, restricts the flow of water over the
external part of the sleeve 42 against reaching
in any way the outlet end of the spout element
and hence also from reaching the molten mate-
rial being poured when the furnace is tilted, the
welded joint 99 being water-tight. During the
tilt of the furnace, water continues to run down
the front face of the shell 24 even though the
front face is thereby given a substantially ver-
tical position or a tilt somewhat beyond the ver-
tical as indicated in broken lines in Figure 1,
but such tilt is effective to cause a greater amount
of water than during the normal position of the
furnace to be diverted over and around the ex-
ternal surface of the sleeve 42, thus adding to
the cooling of the latter and preventing dam-
aging heat rise therein during the time period
that molten material is running through the
spout element 46 for it is during that period nat-
urally that the entire spout element 46 becomes
materially raised in temperature; as g result also
of the pouring tilt, some of the water that runs
off of the exterior surface of the sleeve 42 is
spread onto and runs down the inside face of
that portion of the shield plate 87 that is below
the axis of the sleeve 42, and thus the radiator
or cooling effect of the shield plate 87 is in-
creased during the pouring period. Also, during
this pouring tilt, should any water, at the front
face of the furnace, drip or spill from the por-
tions of the shell 24 above the spout sleeve 42, the
upwardly exténding portion of the shield plate
97 catches and receives it and again the radiator

14 :
effect of the shield plate is increased. Also, in
any case, the shield plate will be seen (Figures
1, 2 and 3) to be of substantial lateral and ver-
tical extent to guard against any spillage of cool-

5 ing water from the side walls of the shell onto
the cast iron or other receptacles 85 into which
the molten material is being poured or onto the
stream 96 (see Figure 1) of the material itself,
it being here noted that the combination of water
and such high-fusion-point material is a vio-
lently explosive one. )

When it is desired to cut off the flow, the fur-
nace is tilted back to normal, whence, with the
aid of an implement like the member 82 of Fig-
ure 4 the lever 10 is swung in counterclockwise
direction to bring the effect of the weight 80
again to the left of its horizontal pivoting axis
8(—18, that effect continuing such rotary move-
ment of the lever 10 and acting to inject the
20 Plug 64 back into the passageway or bore 48..
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. of the spout element 46, thus to close off the.:
orifice 62. In this connection, it is to be noted *

that the tubular elements 1i and 12 are, at the:

lower flattened ends T1* and 712* (Figures 4 and
o5 5) extended downwardly below the axis of the

bolt 85, the diameter of the external flange por-
tion 67 of the plug 64 being so much greater than
the diameter of the shank 68 that these portions

T18—-12* extend transversely of the circular
30 flange 671 like two parallel similar chords of a

circle (see Figure 5) and their inner edge faces

(right-hand faces as seen in Figure 4) form two
laterally spaced stops with- which the outer or
left-hand face of the plug flange 67 engages to
35 thereby limit the extent of clockwise rotary move-
ment of the plug 64 relative to its pivot bolt-88
after withdrawing movement of the plug from

“the spout has commenced. Theése parts are so

proportioned that, in coaction with the smaller-
40 diametered end face 66 of the plug in relation to
the larger-diametered front end of the tapered
bore 48 of the spout 46, the plug 84 cannot swing
clockwise to a vertical position or partake of
pendulum-like swing in that range of counter-
45 clockwise movement of the lever 10 that carries
. the plug 84 back toward the spout element 486,
with the result that the plug 64 freely enters its
forward smaller-diametered end into the lower -
portion of the larger-diametered front end of the
bore 48, whence the tapered relationship of the
parts effects simply a camming of the plug into
final seated positlon or at the worst requires but
a small counterclockwise tilting upwardly by an
implement like the member 82 to effect entry
of the plug into the spout passage.

These features greatly facilitate manipulation
of the plug handling mechanism through the
opening in the upwardly tilted platform plate
section P. :

The platform section P, where it is tiltable as
above briefly deseribed, is pivotally mounted to
swing about the axis X—X (Figure 7) in any
suitable way, as for example by providing two
spaced upright studs or columns ({0 and (1l
rigidly anchored or secured, for example, to the
flooring and. pivotally connecting the platform .-
section F thereto; thus, as seen in Figure 8, the
studs 1i8—11l are of the same height as the
legs L of the table platform sections A, B, C, D
and E and hence the tiltable section F can overlie
them, being provided with two downwardly di-
rected plate elements 112 and {13, welded thereto
and extending respectively alongside of the studs
of columns 110 and (il to which they are piv~
5 otally connected as by bolts 114 and {15,
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With that kind of hinged connection, when the
platform section F is tilted in counterclockwise
direction, as seen in Figure 8, and hence to the
broken line position in Figures 8 and 1, the weight
of the plate s swung over to the left of the axis
X—X with which the pivoting bolts 114 and 115
coincide and the portion of the platform F that
extends below the pivot point abuts against the
columns (10—111 which thus act a&s a stop
against which the upstanding or slightly tilted
plate is held by its own weight which as above
noted is to the left of the axis X—X. Bridged
across and between the columns {i8—{({ and
welded thereto and thus also strengthening the
structure is a plate 109 whose bottom edge co-
incides with the floor and whose upper edge is of
sufficient height so that the lower edge of that
portion of the tilted platform section F (Figure 8)
that extends below the pivoting axis overlaps the
plate 109 (see Figure 9), thus completing a shield
of adequate expanse and extending upwardly from
the floor behind which the operator may stand to
manipulate the plug mechanism and to be
shielded against danger or risk during the pour-
ing action and also against the heat. The col-
umns §10—i1§ and hence also the upright shield
structure comprising the fixed plate 189 and the
overlapping tilted platform section F are posi-
tioned (see Pigures 7, 8 and 1) on that side of
the tracks 83 that is remote from the furnace so
that movement of the platform section F into up-
right position uncovers the receptacles 895 and
also shields the operator against any spillage
from the receptacles carried by the car or train of
cars 84. ) )

The opening (17 in the platform plate section
P and that is covered by the cover plate P may
conveniently be square in shape and is so located
‘with respect to the axis X—X (Figure 7) that,
when the section F is tilted into upright position,
the opening 117 is brought, as earlier above men-
tioned, substantially in line with the plug and
spout construction.

. Preferably the cover plate P is arranged to ke
sutomatically opened during or upon completion
of the upward tilt of the platform section F and
this is preferably achieved by hinges (18 which
hingedly connect the cover plate P to the plat-
form section F to swing about an axis parallel to
the axis X—X and to swing relative to the plat-
form section F in the same direction as the lat-
ter swings during movement into shielding or up-
right position. Accordingly, when the platiorm
section F reaches its above-mentioned upright
position as indicated in broken lines in Figure 8,
the cover plate finds itself in unstable equilibrium
relative to its axis of hinging and by its own
welght swings counterclockwise as viewed in Fig-
ure 8, thus uncovering the opening (17.

Preferably, the extent of this opening move-
ment of the cover plate P is limited to an angle
slightly less than 90° and for this purpose the
hinges may be appropriately constructed with
stops or the plate P may be provided with ar-
cuate stop arms 119 and (20, one on each side
thereof and suitably secured on the underside
thereof as by welding and provided with laterally
projecting stop elements 119* and 120® which take
in under and engage the underside of the plat-
form section F' to either side of the opening {11,
thus functioning to stop the opening movement
of the plate P at the right point and also func-
tioning as brackets to hold or support the plate P
in its substantially horizontal position as shown
in broken lines in Figure 8; with such a bracket-
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stop arrangement, less strain is put upon the
hinges than would be the case if the hinges alone
were provided with stop elements, -
Upon completion of the pouring operation,

‘achieved preferably by tilting the furnace back

to normal position, the platform section F may
be returned to its horizontal position (see Figure
8) and this may be achieved by simply pushing as
with the implement 82 upon the upwardly pro-
jecting portion of the section F to start it moving
in counterclockwise direction from its broken line
position shown in PFigure 8, for the axis X—X
(Figures 7 and 8) is sufficiently to one side of the
center of mass of the platform F to give the plat-
form adequate over-balance to move and to be
held in horizontal position, suitable stop ele-

ments, such as plates 122 and §28, secured to the

upper face of the section F (see Figure 7) and
projecting laterally from the side edges thereof
so as to overlap and rest against the upper faces
of platform sections A and E, respectively, being
provided to take part with the platform hinge or
trunnion construction in lining up the horizon-
tal position of the platform section F with its ad-
jacent section.

During the return to horizontal position of the
section F and just about when it reaches its final
position of rest, the hinged cover plate P .again
finds itself in unstable equilibrium relative to the
axis of its hinges 118, its weight now being to the
other side of that axis and accordingly it swings
into closing position and into alignment with the
plane of the section F, the opening (I71 being
sultably rabbeted for that purpose, as for exam-
ple, by a strip or plate 124 secured as by welding
(see Fgure 8) to the underside of the section F
and projecting over the opening |11 sufficiently
to form a stop for the closure plate P.  According
to circumstances, particutarly where the material
is alumina, the supply of electric energy to the
electrodes is continued even during the pouring
operation and the water-cooling system is like-
wise in such case continued in operation; the
water runs down the frusto-conical shell 24 from
the spray created by the pipe 28 (Figure 4), aug-
mented by the supply from the jower band of pipe
102, in order to compensate for increased area
of the shell, increased need of cooling in the lower
portions, and also for loss by evaporation, and
some of it drips off and some of it runs along the
downwardly convex bottom against which addi-
tional water is sprayed by piping (not shown),
and all of the water is caught in a pit 126 (Figure
1) in which the rocker guide rails 15—i8 are
mounted, the pit 125 connecting with a deeper pit
126 at the rear of the furnace and from which the
water is removed in any suitable way, the pitch of
the flooring of pit 128 being such that water does
not collect in it but quickly flows off into the main
pit 126 which is at the rear of the furnace and
thus remote from the front or pouring end there-
of. The rocker guide rails I5—I6 are laterally
spaced as above noted and may bridge across the
main pit 126 at the rear, as indicated in Figure
1. In this manner possible spillage of molten
material, were it to take place, is segregated from
the water-collecting pit 26, the catch pit 128
because of the rapid drain therefrom of water,
always containing a minimum so that any spill-
age into it gives rise to minimum risk. The front
end of the catch pit 128 is positioned inwardly
from the point where the receptacles 95 are posi-
tioned as much as possible, the shield plate 87
acting when the furnace is in tilted position to
dependably direct water spillage from the front
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of the furnace into the front end of the catch pit

128, and thus the floor on which the rajls 93 are

carried is kept free from being wet.

The stream 9é of pour nevertheless crosses &
gap, but here adequate safeguards function or are
provided to minimize risk of spillage from the

spout into the catch pit 128, For example, a drip -

deflector 128 (Figure 1) may be provided fo bridge
the gap between the receptacle 95 and the pour-
ing spout and this may take the form of & steel
plate laterally flanged as at 130 and welded or
otherwise secured to the shield plate 81 rein-
forced, if desired, by a bracket 131. Its upper
edge extends transversely immediately beneath
the spout structure and it is of such a length and
angularity as indicated in Figure 1, that when
the furnace is in tilted position, its lower edge
overlies the receptacle 88, but falls short of the
normal trajectory of the stream 96. Any spillage
from the latter is thus caught by the drip deflec-

tor plate 128 and prevented from spilling into the

catch pit 128.

However, it is possible to function safely with-
out the drip deflector 128 due to certain other
features of construction and action in which the
features of construction of the spout element 46
(Figure 4) above described take part. As above
mentioned, the spout element 48 is constructed to
have its inner opening 62 function as an orifice
in order thereby to substantially fix the rate of
flow of molten material and such an orifice ar-
rangement and functioning are preferred to
achieve the coactions about to be described
With the orifice determining the rate of flow
therethrough of molten material, the stream 86
(Figure 1) is, other factors being appropriate, of
substantially constant characteristic insofar as
volume per time unit movement of molten mate-
rial is concerned and hence has a substantially
fixed trajectory characteristic. It is thus possible
to avoid having to contend with change in tra-
jectory characteristic caused by change In rate
of flow.

Depending upon the charge in the furnace and
hence upon the amount of molten material con-
tained therein, the hydraulic head of the latter,
. at the center of the orifice §2 (Figure 4) may vary
or may be made to vary according to the extent
to which the furnace is tilted, and the axis of tilt
of the furnace is preferably displaced from the
orifice in order to achieve change in position of
the orifice and particularly of the discharge end
of the spout passageway 48 relative to the “tar-
get” which, as indicated in Figure 1, is to be con-
sidered as the midpoint of the plane of the upper
open end of the receptacle 85. According to the
invention, tilting of the furnace is made to effect
such movement of the discharge end of the spout
both horizontally and vertically toward the tar-
get so that the discharge stream 98 hits the tar-
get for all pouring positions of the furnace, or
substantially so, and adequately so for practical
- purposes, bearing in mind some variations caused
. by change in hydraulic head at the orifice.

Accordingly, the faces Y and Z (Figure 1)
of the coacting pairs of vockers and rocker guide-
ways 12—18 and 1318 are given shapes so that,
for any position within the operating tilting
range of the furnace the horizontal distance of
the discharge end of the spout from the target
is always equal, or substantially so, to the vertical
distance of the spout discharge end from the
target. . ’

For example, and referring to Figure 1, let it
be assumed that the hydraulic head in the fur-
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nace is sufficient to effect pour with the furnace

-in normal or tilted position; when the spout

orifice 62 is unplugged, the stream of pour, of
substantially fixed volume per time unit as deter-
mined by the orifice 62, emerges from the spout
structure and in an almost arcuate curve strikes
the target, without spillage. The vertical dis-

tance D! is equal to the horizontal distance D2,

particularly for molten alumina.

If the hydraulic head is insufficient for pour-
ing without tilting the furnace, the spout struc-
ture may be unplugged, and the furnace tilted to
commence pour; such tilt lowers the orifice rela-
tive to the substantially fixed level of the molten
material so that orifice-controlled rate of pour
may commence, but due to the coacting shapes
of the faces Y and Z which are in rolling contact,
the movement of the spout toward the left as

viewed in Figure 1 that follows from the coun-

terclockwise tilt of the furnace is accompanied

" by such change in vertical height of the discharge
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end of the spout structure that the above-men-
tioned equality of vertical and horizontal dis-
tances of the spout discharge end from the target
is maintained and by way of illustration, assum-
ing that the tilt is the illustrative 10° tilt indi-~
cated in broken lines in Figure 1, the vertical
distance D? is made to become less than the dis-
tance D! by the same amount that the horizontal
di§tance D4 is made less than the distance D?
by the leftward tilt of the furnace as viewed in

. Figure 1, and the trajectory is again such that
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~ other materials and in such case any desired fixed,
or .variable relationship between the horizontal
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the stream, for this illustration indicated at 86,
again hits the target and enters the receptacle
85 without spillage. :

Beyond this last-mentioned illustrative tilt or
intermediate of that tilt and the normal vertical
position of the furnace, the shapes of the rolling-
contacting faces Y and Z of the furnace supports
in a similar way maintain this relationship of
equality of horizontal and vertical distances.
These factors hold true for fused alumina and
it will be' understood that they may vary for

and vertical distances may be achieved, depend-
ing upon the trajectory characteristic of the ma-
terial to be handled

The rolling-contacting faces Y and Z form &
convenlent inexpensive and dependable way in
which to achieve the desired relationship. Where
the bottom shell’if of the furnace is a segment of
s sphere, the faces Y of the furnace rockers
are preferably and conveniently given the shape
of an arc of g circle of appropriate radius com-
mensurate with or slightly greater than the radius
of the spherical segment of the bottom shell i
and the face Z of the supporting guideways i5—18
is, to the left of the normal vertical central axis
of the furnace, shaped to s> change the vertical
position of the point or line-of rolling contact
as it moves leftward during tilting of the furnace

to achieve the desired change in the above-men- -

tioned vertical distance in the desired relation
to the change in the horizontal distance of the

spout discharge end from the target; in the illus- .

. trative case, particularly for alumina, that por-
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tion of the faces Z of the guideway rails 15—i6
is curved substantially as indicated downwardly
toward the left from the horizontal plane of the
point of rolling contact when the furnace is in
upright or normal position, instead of being hori-
zontal which would seem tc be the simpler way

of making the guideway rails 15—18. Accord- -

ingly, as the furnace tilts, it effects a greater
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downward displacement of the spout discharge
end than would be the case if the faces Z were

plane and horizontal. The shapes of the faces
Y and Z will thus be seen to be complementary
for the shape given the one will effect the shape
required for the other to achieve the desired path
of transition or of motion of translation of the
spout discharge end to achieve the desired rela-
tionship of horizontal and vertical distances for
any given trajectory characteristic, and either or
both of these faces X and Y may be -considered
as cam surfaces empirically shaped to suit the
pour characteristics.

In the illustrative embodiment above-described,
where it is found that the material being poured
has an effective trajectory or curve such that the
horizonta)l projection (such as the distance D3)
is equal to the vertical projection (such as the dis-
tance D'), the rolling contacting faces Y and Z
are such that the movement of translation of
the discharge spout is downwardly and toward
the left in Figure 1 along substantially a straight
line that makes an angle of 45° with the horizon-
tal, that line being thus the hypotenuse of a 45°
right-angled triangle of which the horizontal
and vertical legs are always equal. Accordingly,
the vertical and horizontal distances above-de-
scribed are, for molten alumina, always equal at
whatever position the spout has within the effec-
tive range of tilt of the furnace. In similar man-
ner, the path of movement of the spout may be
predetermined by correspondingly shaping the
faces X and Y, or either of them, to maintain
any desired ratio of rate of change of the ver-
tical distance to rate of change of the horizontal
distance or projection, according to whatever
happens to be the trajectory characteristic of the
particular molten material being handled.

Accordingly, the pour stream, due to the above-
described coacting structural and functional
features is found to be dependably controlled and
capable of being made always to bridge the gap
across which the drip deflector may, if desired,
be nevertheless employed as an additional safety
factor, and thus hazards of operating the fur-
nace can be greatly reduced.

By way of illustration, in the case of molten
alumina, the orifice may be proportioned to give
a controlled rate of flow on the order of about 500
pounds of molten alumina per minute, the gbove-
mentioned horizontal and . vertical distances be-
tween spout discharge end and target varying,
according to the angle of tilt, to cause the stream
always to strike at substantially the same point,
without material shift of the latter. It has been
found that the control action of the orifice 62,
though varying somewhat with the hydraulic
head, nevertheless makes it possible to give the
furnace, for pouring, the complete tilt desired,
illustratively, on the order of 10°, and still main-
tain proper trajectory for filling or charging a
suitable number of successively arranged recep-
tacles 88 progressed or moved step by step along
the rails 83 (Figure 1) to the pouring station and
without having to interrupt the pour for each
receptacle. It is preferred not to completely with-
draw all the molten charge of alumina in the
furnace, but to leave a substantial quantity after
each pour so that upon return tilt to normal of
the furnace, additional unfused alumina may be
added to the furnace to the already molten
charge retained therein and thereby also main-
taln continuity of heat action by the electrodes
and the electrical energy supplied to them. Also
it is preferred to continue feed of unfused mate-
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20 :
rial to the furnace during pour, as described
the above-mentioned Rldgway application.

It will thus be seen that there has been pro-

vided in this invention a furnace construction in.

which the various objects hereinbefore set forth
together with many thoroughly practical advan-
tages are successfully achieved. As various pos-
sible embodiments might be made of the me-
chanical features of the above invention angd as
many changes might be made in the embodiment
above set forth, it isto be understood that all
matter hereinbefore set forth or shown in the
accompanying drawings is to be interpreted as
illustrative and not in a limiting sense.

I claim:

1. A furnace construction comprising a furnace
shell having a pouring spout projecting laterally
therefrom and having means mounting the shell
for tilting movement to effect pour via said spout,
the external walls of the shell flaring outwardly
and downwardly and having means for supplying
externally to them a cooling liquid, said spout
having thereabout and spaced from the shell wall
means forming a baffle to guard against spillage
of cooling liquid from the shell wall upon tilt of
the shell for pouring, said spout having a stopper
with means pivotally supported by said shell and
connected to the stopper and adapted to guide the
stopper in a path into or out of closing relation to
the spout, a platform extending at least partially
about said shell and below the height of the spout,
said platform having a section thereof that is in
the path of tilting movement of the furnace shell
provided with means movably supporting it for
tilting into a substantially vertical position out
of the path of furnace tilting and to space it in
sald vertical position sufficlently from the pour-
ing spout to accommodate a receiving container
between it and the tilted furnace and form a
protective shield during pour, sald section hav-
ing therein a movable member. which, when
moved, provides space through which an operator
standing on the platform side of sald vertical
platform section may by a tool or the like operate
upon said stopper-supporting means and con-
trol the relation of the stopper to the spout.

2. A furnace constructidn as claimed in claim 1
in which said movable member of said platform

.section is pivotally connected to said section to

pivot about an axis so related to the center of
mass of sald member and to the horizontal and
vertical positions of said platform section that
restoration of the platform seotion to horizontal
position causes the weight of said member to
swing it into closing position. and tilting of said

platform section into upright position causes the

weight of said member to swing it into open
position, ' -« .

3. A furnace construction comprising a furnace
shell having a pouring spout projecting laterally
therefrom and having means mounting the shell
for tilting movement to effect pour via said spout,
means at the spout side of said furnace shell for
recetving the material of the pour stream when
the furnace shell-is tilted for pouring, a stopper

for sald spout provided with means pivotally car-
ried by the shell and connected: to satd spout to

guide the latter in a path into or out of stopping
relation to sald spout, a platform on the spout
side of the furnace shell and normally Intersect-
ing the trajectory of the pour stream and over-
lying said recelving mefhs, and means movably
supporting said platform for tilting it'out of over-
lying relation to said recelving means and into a
substantially upright position on that side of said
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material receiving means remote from said shell
and to thereby move it out of the path of the pour
stream and also to form a protective shield
-against splash or spillage from, and against heat
emanating from, the poured material, said plat-
form having an aperture therein through which
an operator on the protected side of the shield
may insert a tool to operate upon . said.stopper-
supporting means and control the relation of the
stopper to the spout. : ‘

4. A furnace construction comprising a furnace
shell having a pouring spout projecting laterally
therefrom and having means mounting the shell
for tilting movement to effect pour via said spout,
means for receiving molten material discharged
from said spout, a platform at the spout side of
said furnace shell, and means supporting said
platform for movement into or out of two posi-
tions, in one of which positions said platform is
substantially horizontal and overlies said receiv-
ing means and in the other of which positions
said platform is substantially upright ina plane
on that side of sald receiving means that is re-
mote from the furnace shell to thereby expose
said receiving means to the pour trajectory from
said spout and to be out of the way of tilting
movement of the furnace and to form a protec-

" tive shield during pour from said spout.

5. A furnace installation comprising a furnace
having spout means through which molten mate-
rial may be withdrawn therefrom, means for re-
ceiving molten material from said spout means,
a platform at the discharge side of the furnace
and having a normally horizontal position over-
lying said receiving means, and means mounting
said platform for movement into a substantially

" vertical position on that side of said receiving
means that is remote from the furnace and
thereby form a protective shield during pour
from said spout means.

6. A furnace construction comprising a furnace
shell having a pouring spout projecting laterally
therefrom and having means mounting the shell
for-tilting movement to effect pour via said spout,
& stopper for said spout having means movably
supported from the furnace shell to guide said
stopper in g path into or out of stopping relation
to said spout, said stopper-supporting means
having & counter-weight and means inter-relat-
Ing said counter-weight and said supporting
means so that throughout the range of tilt of
the furnace shell, the counter-weight acts to urge
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tical position spaced from the furnace to thereby
serve as a shield during discharge of molten ma-
terial.

8. A furnace installation comprising a furnace
having spout means for withdrawing molten ma-
terial therefrom, a platform having a section’
thereof that is at the discharge side of sald fur-
hace provided with means pivotally supporting
said section for swinging movement about a hori-
zontal axis to shift it from substantially hori-
zontal position to substantially vertical position
spaced from said furnace and form a shield.

9. A furnace installation comprising a furnace
having means for the withdrawal therefrom of
molten material, a platform at the material-with-
drawing side of the furnace, means pivotally sup-
porting said platform to pivot about a substan-
tially horizontal axis so related to the center of
mass of the platform that the weight of the latter
is on one side of said axis when the platform is in
horizontal position and is on the ether side of
sald axis when the platform is in substantially
vertical position, and stop means to limit pivot-
ing movement of the platform so that it is in
either horizontal position or substantially vertical
position and held therein by its weight.

-10. A furnace installation comprising a furnace
having a pouring spout in a side thereof, stopper
means comprising a steppér for said spout and

‘means movably supporting said stopper for move-

ment in & path to insert.it in or withdraw it from
sald spout, a tiltable platform positioned at the
spout side of said furnace at a height whereby
access to the top and-interior of the said furnace
may be gained, and-means for pivotally mounting
sald tiltable platform so that said platform may
assume a substantially upright position spaced
from said spout, thus providing a shield against
material poured from the said spout, said plat-
form having a port therein at a height, when the

_platform. is tilted, substantially in line with said

- spout, whereby a tool projected through said-port
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the stopper into stopping relation and acts, after

the stopper has been removed from stopping rela-
tion, to urge the stopper away from said spout,
a platform at the spout side of said furnace ghell
in a position normally overlying the regio to

which the pour stream from said spout discharges.

molten material, and means mounting said plat-
form for movement into & substantially vertical
position to clear the path of tilting movement
of the furnace shell and into s position on that
side of sald region that is remote from the fur-
nace shell to form substantially a shield during
pour, sald platform having means through which
an operator, on the protected side of said shield,
-may insert a tool or the like to control movement
-of the stopper into. or out of stopping relation to
sald spout. ‘ Co

7. A furnace Installation comprising a furnace

having means for withdrawing molten material
therefrom, a platform adjacent said furnace at
the discharge side thereof, and means movably
supporting sald platform to shift it -from substan-
tially horizontal position to a substantially ver-
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may be engaged with said stopper means to ma-
nipulate it for insertion into or withdrawal of the
stopper from said spout.

- 11.'A furnace installation as claimed in claim
10 in which said port is provided with & cover
plate, and means for pivotaliy supporting said
cover plate to swing about an axis positioned so
that the plate is moved by its own weight into
port-uncovering position when the platform is.
moved to substantially upright position and is
moved by its own weight into port-closing position
when the platform is moved to substantially hori-
zontal position. h

12. A furnace construction comprising s fur-

nace shell of metal having a metal sleeve extend-
ing through a wall thereof and in sealed connec-
tion therewith, said sleeve having an interna] ta-
pered bore with the larger-diametered end at the
outer end of the sleeve, a sleeve-like spout mem-
ber of refractory material having an exterior ta-
pered surface removably receivable in the tapered
bore of said sleeve, said furhace shell having an
interior refractory lining and said refractory
spout member extending beyond the internal sur-
face of said shell for coaction with said lining.

13. A furnace construction comprising a fur- —

nace shell of meta] having a metal sleeve extend-

ing through a wall thereof and in sealed connec-

tion therewith, said sleeve having an internal
tapered bore with the larger-diametered end at
the outer end of the sleeve, a sleeve-like spout

.member of refractory material having an exterior
tapered surface removably receivable in the ta-

/
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pered bore of said sleeve, said refractory spout
member having means coacting with the external
wall of said furnace shell and in engagement with
the front portion of said spout member for hold-
ing the latter against movement out of said ta-
pered bore.

14. A furnace construction comprising a fur-

nace shell of metal having a metal sleeve extend-
ing through a wall thereof and in sealed connec-
tion therewith, said sleeve having an internal ta-
pered bore with the larger-diametered end at the
outer end of the sleeve, a sleeve-like spout mem-
ber of refractory material having an exterior ta-
pered surface removably receivable in the tapered
_bore of said sleeve, and means adapted removably
to clamp said refractory spout member in posi-
tion, the clamping force being exerted in a direc-
tion to wedge said externally tapered spout mem-
ber into said tapered bore.

15. A furnace construction comprising a fur-
nace shell of metal having a metal sleeve extend-
ing through a wall thereof and in sealed connec-
tion therewith, said sleeve having an internal ta-
pered bore with the larger-dlametered end at the
outer end of the sleeve, a sleeve-like spout mem-
ber of refractory material having &n exterior ta-
pered surface removably receivable in the ta-
pered bore of said sleeve, sald spout member be-
ing of a length to project forwardly of said sleeve
and having at the external portion thereof a pe-
ripheral flange of substantial dimension overly-
ing the front end of said sleeve, and means co-
acting with the forwardly exposed portion of sald
spout member for removably holding it against
movement out of said tapered bore. :

16, A furnace construction comprising a fur-
nace shell of metal having a metal sleeve extend-
ing through & side thereof and in sealed connec-
tion therewith, sald sleeve having an internal ta-
pered bore with the larger-diametered end at the
outer end of the sleeve, a sleeve-like spout mem-
ber of refractory material having an exterior ta-
pered surface removably receivable in the tapered
bore of said sleeve, sald spout means having a ta-
pered bore, & tapered stopper receivable into the
latter, means connected with sald stopper and
movably supporting it for movement toward or
away from said spout member, and means hold-
ing said spout member against outward dislodg-
ment out of the tapered bore of sald sleeve and
thereby also resist the force of dislodgment of
said stopper when said stopper-supporting means
is actuated to move the stopper into position away
from said spout member. :

17. A furnace construction comprising & fur-
nace shell having a peuring spout extending
through a wall thereof, sald spout having a ta-
‘pered bore with the wider end thereof at its outer
end of the spout, a stopper tapered correspond-
ingly to the bore of said spout and adapted to
be seated in said spout bore to close said spout
against the flow of material therethrough, and
means for supporting said stopper including an
arm having connecsitons with said stopper and
means for pivotally supporting said arm to pivot
about an axis so that sald stopper is moved there-
by toward or away from said spout.

18. A furnace construction as claimed in claim
17 in which sald arm is in the form of a lever
with & counter-weight which is moved to one side
of said axis as the lever is swung to move the
stopper toward said spout and which is moved to
the other side of said axis when said lever is
swung to move the stopper away from said spout.

19. A furnace construction as claimed in claim
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17 in which said connections between said arm
and said stopper have flexibility of self-accom-
modation of the path of interfitting movement
between the stopper and the tapered spout bore
relative to the arcuate path of movement of the
arm.

90.. Construction comprising a furnace shell
having a pouring spout extending through & wall
thereof, sald spout having a tapered bore with the
wider end thereof at its outer end of the spout,
a stopper tapered correspondingly to the bore of
sald spout and adapted to be seated in said spout
bore to close sald spout against the flow of ma-
terial therethrough, a lever having pivotal con-
nection relative to sald spout so one of its lever
arms is movable toward or away from the spout,
a pivotal connection between said lever arm and
said stopper whereby said stopper, upon swing of
said jever, is moved toward or away from said
spout, at least one of said pivotal connections
having sufficient play to permit self-accommoda-
tion between the path of interfitting movement
between said stopper and sald tapered spout bore
and the arcuate path of movement of said lever
arm. :

21. A furnace construction as claimed in claim
17 in which seid connections comprise means
whereby said stopper has articulated connection
with said arm and means limiting articulated
movement of said stopper relative to the arm so
that the lesser-diametered end of the stopper,
upon movement of the latter toward said spout,
is in alignment with and enters the larger-di-
ametered end of sald tapered spout bore.

22. A furnace construction comprising a fur-
nace shell having a pouring spout extending
through a wall thereof, sald spout having a ta-
pered bors with the wider end thereof at its outer

~ “end of the spout, a stopper tapered correspond-
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ingly to theé bore of said spout and adapted to
be seated in said spout bore to close said spout
against the flow of material therethrough, said
stopper having a peripheral flange adjacent its
outer end and a shank of lesser diameter than
said flange and projecting axially away there-
from, and means for supporting said stopper for
movement toward or away from said spout and
comp! ¢ an arm having bifurcations between
which said shank is received, said bifurcations
having means forming a pivotal connection with
sai¢ shank, means movably supporting said arm
for movement to carry said bifurcations toward
or away from said spout, said bifurcations and
said flange coacting to limit relative pivoting
between said stopper and said arm.

23. A furnace construction comprising s fur-
nace having a pouring spout, a stopper for sald
spout, means movably supporting said stopper for
movement in directions toward or away from
stopping relation to sald spout, and means re-
sponsive to directional movement of said means
for urging the stopper in closing relation to said
spout upon movement into closing relation and
for urging and holding said stopper away from
said spout upon movement thereof away from the
spout. ‘ : o

24, A furnace construction comprising a fur-

‘nace having a pouring spout, & stopper for said

spout, means movably supporting said stopper
for movement in directions toward or away from
stopping relation to said spout, and reversibly
acting means for holding the stopper in the posi-
tions into which it is moved either away from
the spout or in stopping relation thereto.

25. A turnace construction comprising s fur-
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nace shell having & pouring spout in 2 side wall
thereof and having means mounting it for tilting
movement to effect pour of molten material
through said spout, means at the spout side of
said furnace for receiving molten material from
the spout, a platform at the spout side of the
furnace and normally overlying said receiving
means and normally positioned in the path of
tilting movement of the furnace, conmtrollable
means for tilting the furnace and operable to
increase the tilt as pour from said spout con-
tinues to thereby increase the head of molten
material within the furnace relative to the spout,
said first-mentioned means being constructed
and operating in response to continued tilt of
the furnace to so shift the latter and the spout
laterally that the point of incidence of the pour
stream substantially always is in substantially
the same position relative to said receiving means,
and means mounting said platform for move-
ment beyond the range of continued tilting of
the furnace and into a substantially vertical po-
sition on that side of said receiving means that
is remote from the furnace to thereby form sub-
stantially a shield during pour.

26. A furnace construction comprising a fur-
nace shell of metal, a pipe for a cooling Hauid
positioned around the upper end of the metal
shell and having discharge means to supply cool.
ing liquid to the external side surface of the

10

26

26 in which said clamping means comprises g
plurality of tension members having substantially
hook-shaped lower ends to engage said pipe, and
threaded means coacting between said tension
members and said flange means to tension them
and thereby clamp said pipe against said plate-
like members.

28. A furnace construction comprising a fur-
nace shell of metal having a metal sleeve extend.
ing through a side thereof and in sealed connec-

. tion therewith, a sleeve-like spout member of re-
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shell, said shell having extending about the pe- -

riphery of its upper end metal flange means hav-
ing portions exiending laterally from the shell
to strengthen the upper end of the shell against
distortion and having portions extending down-
wardly at an angle to said first-mentioned POr-
tions to give said fange means increased rigidity
and to form with the side walls of the shell a
downwardly open pocket throughoub the periph-
eral extent of said flange means, a plurality of
vertically extending plate-like members in said
pocket and presenting substantially sligned lower
end edges, said pipe underlying said plate-like
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members, and means clamping said pive against -

the lower edges of said plate-like members with
- the discharge means therein directed generally
toward the furnace shell, said flange means and
sald pocket forming s guard to prevent access of
liquid from said pipe to the top of the furnace.
27. A furnace consiruciion as claimed in claim

80

iractory material in said metal sleeve and having
means for holding it assembled thereto, a stop-
per adapted to close off said spout member, means
connected with said stopper and movably sup-
porting it for movement toward or away from
said spout member, and reversibly acting means
for holding the stopper in the positions in which
it is moved either away from the spout, or in
stopping relation thereto.

29. A furnace installation comprising a fur-
hace shell having means for supplying cooling
Hauid to the external sides thereof, said furnace
having means for withdrawing molten material
therefrom to a receiving point substantially at
one side of the shell, means for supporting said
furnace shell and providing a pit for catching
liquid running off the external surfaces of the
shell, shield means, and means mounting said
shield for controllable movement into either a
substantially vertical position on that side of said
receiving point remote from the furnace shell or
a substantially horizontal position overlying said
receiving point to form a. platform adjacent the
furnace shell and at a level above said pit.

EDWARD VAN DER PYL.
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