
1  EP  0230 049  B1                     2 Description    .
depicted in the patent, cooling is provided on a majority of the side wall
area in the region of In US-A-4,381,934 which is the priority,
active melting. The patent does not involve application to the EP-A-071110
there is dis-         liquefying at the surface of a lining. closed a
method for liquefying materials such as    5    It is the object of the
invention to provide an [err] or the like, wherein a lining of pul-
apparatus for liquefying pulverulent, thermally verulent  material such as
the batch material itself   fusible material and a method of operating said
acts as insulation to protect the vessel side walls  apparatus which is
improved over the apparatus from the intense temperatures within the vessel
known from US-A-4,381,934 and which avoids In preferred embodiment, the
lining encircles a    10   thermal distortion of the vessel caused  by
central cavity of the vessel and the lining is       instability of the
lining. maintained by permitting liquefied material to         This object
is attained by a method of liquefying flow freely from the vessel and by
feeding rela-     thermally fusible material comprising: feeding tively
cool material onto the lining. An advantage   pulverulent batch material to
a cavity encircled by of such an arrangement is that high temperatures   15
a lining of pulverulent material on interior side can be provided for
liquefying the batch without     wall portions of a vessel; providing heat
to the requiring extensive contact of the product stream    cavity to
liquefy exposed portions of the pulveru- with contaminating refractory
materials and with-    lent material, and  permitting  the  liquefied out
requiring extensive heat loss by forced cool-    material to flow from the
vessel; protecting a ing of the vessel walls.                       20
major portion of the -vessel side wall against Prior art examples of water
cooled melting         undue thermal deterioration substantially solely
vessels  are  disclosed  in  US-A-2,834,157          by maintaining
sufficient lining thickness to insu- (Bowes), 3,917,479 (Sayce et al.), and
4,061,487     latethat portion of the vessel from the heat within
(Kiyonaga). Each of these employs water cooling      the cavity, the lining
thickness being maintained as the primary agent to preserve substantially
the    25   by feeding additional pulverulent material and entire side wall
portions of the vessel, with the    permitting liquefied material to drain
from the result that a large amount of energy is wasted      lining; and
characterized by preserving a minor through the vessel walls due to the
large tempera-   portion of the vessel side wall located adjacent to ture
gradient established between the cooling        the end of the vessel at
which the pulverulent fluid and the molten material within the vessel.
30    material is fed into the vessel by forced cooling of The  liquefying
method  of the  aforesaid         said side wall portion by directing a
stream of US-A-4,381,934 is capable of continuous oper-        coolant
fluid towards the exterior. ation over extended periods of time without the
use    The apapratus according to the invention for of forced external
cooling while avoiding significant  liquefying thermally fusible material
comprises a thermal deterioration of the vessel side walls.   35   vessel
having side walls and a bottom mounted Although the lining of batch
material may at times   for rotation about a substantially vertical axis,
erode irregularly, the system is generally self-repair-  means for feeding
pulverulent material into the ing due to the feeding of additional batch
material to  vessel, means for providing heat to the interior of the
vessel. However, disruptions in the steady state  the vessel to liquefy
exposed portions of pulveru- conditions within the liquefaction vessel may
occa-   40   lent material within said vessel, outlet means for sionally
result in reduction in thickness of portions  draining  liquefied material
from  the vessel, of the lining, particularly in the upper portion of the
characterized in that means are provided for vessel, to the extent that
portions of the vessel side  cooling upper side wall portions adjacent to
the walls may be exposed to temperatures which, if       end of the vessel
at which the pulverulent sustained for a sufficient period of time, could
lead   45   material is fed into the vessel by means of to distortion or
other thermal deterioration of the  circulation of cooling fluid, wherein
the means for vessel. Instability of the batch wall thickness can  cooling
are limited to no more than one half of the occur, for example, during
startup or when chang-    height of the side walls. ing the batch feed rate
or the heating rate. Also,    In the present invention, batch materials for
during normal operation the batch lining at a middle   50   glass or the
like are liquefied on a surface of a elevation may erode more rapidly,
thereby under-     cavity within a vessel for which the primary cutting the
lining above, and eventually causing a   thermal protection is provided by
an insulating sudden collapse of lining from an upper region.      lining
of pulverulent material compatible with the Such aberrations do not present
a significant        material being liquefied, preferably the batch problem
if they are short in duration, but if they are   55    material itself. To
protect the vessel side walls sustained or occur frequently, it would be
desirable  against undue thermal deterioration in the event to provide
thermal protection for the vessel.       that the lining thickness is
excessively reduced Thermal distortion of the vessel is particularly a
during irregular operation, a minor, upper portion problem because of the
dynamic instability it pro-   of the vessel is provided with exterior;
forced duces when the vessel is rotated in accordance with   60   cooling.
Heat lost by this cooling is insubstantial the preferred embodiments of the
liquefaction pro-   because of the relatively small area of the vessel
cess.                                                to which it is
applied, and because in most US-A-3,689,679 (Niwa et al.) discloses a
silica    circumstances it would be in effect only intermit- melting
process of a somewhat different type in     tently. Significant heat
transfer takes place only in which portions of the vessel are cooled. As
65   those areas from  which the lining has been 



2    EP 0 230 049 B1 almost completely lost. This may be' confined not
plurality of burners 22 are arranged around the only to a narrow band at
the top of the vessel, but  perimeter of the lid so as to direct their
flames also, at times, to only portions of this band       toward a wide
area of the lining 21. The burners around  the  periphery. Additionally,
sirice        are preferably water cooled to protect them from exposure of
the bare vessel to the heat may occur    5    the harsh environment within
the vessel. Exhaust only [err] permitting the material of the  gases escape
from the vessel through an opening vessel briefly experience temperatures
at or      23 in lid 11. As batch material on the surface of near the upper
limit of recommended operating       lining 21 liquefies it flows down the
sloped lining temperature ranges may not be significantly        to a
central drain opening 25 at the bottom of the detrimental, and thus only a
moderate amount of  10   vessel. The opening 25 may be fitted with a
cooling need be applied. The cooling may be         refractory ceramic
bushing 26. A stream  of utilized  continuously  to  provide  assurance
liquefied material 27 falls freely from the vessel against any undetected
disruptions in the lining    into a stationary receptacle 28 and may
thereafter integrity. When a significant lining thickness is   be subjected
to additional treatment to complete present, very little heat loss results
from employ-   15  the melting process. Because the liquefied ing the
cooling because the batch lining is a good  material is permitted to flow
freely from the insulator. Alternatively, the cooling may be        surface
of the lining 21, it is in an incompletely operated only when the lining is
unstable.          melted state as it passes from the drum  10. Liquefied
glass batch at that point usually The drawing
20   includes a large amount of gaseous products of The drawing is a
vertical cross-sectional view of  reaction and may also include some
unmelted a preferred embodiment of a rotating liquefaction   particles.
vessel including cooling means at the upper side      At the interface
between the upper rim of the wall portion in accordance with the present
inven-   rotating drum 10 and the stationary lid 11 an tion.
25   atmosphere seal may be provided comprised of a stationary, circular,
water-containing trough and Detailed description
a circular flange member 31 extending down- Referring to the specific
embodiment shown in     wardly into the trough from the rotating drum. A
the figure, the basic structure of the liquefying   similar stationary
water trough 32 and flange 33 vessel is a drum 10 which may be fabricated
of   30   extending downwardly from the rotating drum steel and which has a
generally cylindrical side    may be provided at the lower end of the drum.
configuration, a generally open top, and a bottom  Other types of sealing
arrangements could be portion that is closed except for a drain outlet. The
employed at these locations. drum 10 is mounted for rotation about a
vertical     Various arrangements could be employed to axis in a manner to
be described in detail herein-   35   provide forced cooling to the upper
portion of the below. A substantially enclosed cavity is formed   drum 10.
The coolant could be liquid (e.g., water) within the liquefying vessel by
means of a lid      or gaseous (e.g., air). In the example shown, a
structure generally designated as 11 which is      stream of water is
sprayed against the exterior of provided with stationary support. The lid
11 is    the upper portion of the drum. The water spray preferably
constructed of refractory ceramic   40   may be supplied with water by way
of conduits material and may take a variety of forms as would  40, and the
spray may be confined to the space be known to those of skill in the
refractory furnace  closely adjacent to the drum by means of a spray -
construction art. The preferred arrangement        shield 41. Spent water
may be collected in a depicted in the figure is an upwardly domed,
circular trough 42 and drained by way of conduits sprung arch construction
fabricated from a plu-   45   43 that extend down along the slides of and
rotate rality of refractory blocks 12. In the typical arch  with the drum
10. Discharge of water from the construction shown, the arch blocks rest on
a       conduits 43 may conveniently be provided into peripheral support
structure 13. Plate blocks 14   the water trough 32 of the bottom
atmosphere may extend slightly below the upper rim of the     seal. drum 10
and are supported by stationary support   50  The external cooling need be
applied only to plate 15. Seal blocks 16 may be provided to close  the
limited area of the side wall most prone to the gap between the arch blocks
12 and the plate   failure of the inner lining. In most cases, this blocks
14. It should be understood that monolithic  would be a minor, upper
portion of the drum and flat suspended designs could be employed
corresponding to less than half of the height of for the lid.
55   the drum, preferably only the.upper one-fourth. Batch materials,
preferably in a pulverulent      However, the inner lining 21 normally
serves as state may be fed into the cavity of the heating   the primary
thermal protection for the majority of vessel by means of a water cooled
chute 20. A      the area of the drum side walls. Applying external layer
21 of the batch material is retained on the  cooling to a portion of the
drum that is protected interior walls of the drum 10 to act as an insulat-
60   by an intact lining will extract very little thermal ing lining. As
the drum is rotating, the feed chute  energy from the heating process being
carried out 



20 directs batch material onto upper portions of   within the drum.
Therefore, the cooled area may the lining 21. Heating for liquefying the
batch    be larger than necessary with little or no loss of material may be
provided by one or more burners    thermal efficiency, since significant
heat transfer 22 extending through the lid 11. Preferably a   65   through
the drum wall will take place only in 3    EP 0230 049 B1
6 areas where the lining has been reduced below       which the elevation
at which the upper ends of the minimum for effective protection of the
drum.    the support rods 51 engage the support ring 50 A layer of
pulverulent glass batch material on the   exceeds the elevation of the
center of gravity "C" order of at least 2 centimetres thick has been     is
preferably maximized in order to optimize the found to be an effective
insulator, and even at    5    self-centering affects. However, any
significant small thicknesses very little heat transfer occurs  elevation
difference therebetween would achieve through the batch layer. Only at
times when          some degree of the self-centering advantage of nearly
bare metal is exposed to the interior heat is  the present invention.
Practical consideration will, any significant heat transferred to the
coolant. On  in most cases, restrict the elevation of the upper those
occasions, structural stability of the vessel   10   level of engagement.
Structural support means is assured by the cooling, with only temporary
for the stationary lid 11 and other appurtenances heat loss in a minor
area. As soon as possible    . associated with the lid and the interface of
the lid after such a lining failure  the batch feeding rate  with the drum
would typically interfere with any and/or firing rate are adjusted to
restore the lining  attempt to extend the rotating drum  support to an
effective insulating thickness. The cooling    15   elements above the
uppermost elevation of the could be discontinued at that time, but there
can    drum. Because the lining material 21 tapers to a be some advantage
to continuing the flow of         greater thickness at the bottom of a
cylindrical coolant because little heat transfer occurs, and     drum as
shown in the drawing, the center of maintaining the exterior of the vessel
at the       gravity will usually be within the lower half of the coolant
temperature can avoid thermal shock   20   height of the drum. Accordingly,
the elevation of when cooling is resumed.
support may alternatively be expressed as being The base on which the drum
10 is rotatably         at the upper half of the height of the drum.
supported and driven, is a support table 50 which,    Attachment of the
link means such as rods 51 to as shown in the drawing, may be configured as
a     the drum preferably is located at a region of the hollow ring of
generally rectangular cross-sec-   25   drum that is relatively cool and
therefore less tion. The support ring 50 encircles the drum and is
susceptible to thermal warpage. The thickening of spaced therefrom. The
link means for connecting     the lining 21 toward the bottom of the
cylindrical the support ring 50 to the drum  10 in this         drum
renders lower portions of the drum more embodiment comprise a plurality of
support rods     desirable for the attachment locations. Although 51. The
number and size of the rods 51 are   30   attachment at the upper half of
the drum may inversely related and depend upon the weight of a   sometimes
be acceptable, it is preferred to make particular drum when fully loaded.
Three rods       the attachment at the lower half. In the most could
theoretically support the drum, but the use   preferred arrangement, the
attachment is at or of four or more (preferably eight or more) rods
below the elevation of the center of gravity "C" of permits a bicycle spoke
type of arrangement to be   35   the vessel loaded with a normal amount of
employed whereby rotation of the drum 10 rela-      material including the
lining. tive to the ring 50 is counteracted. In such an       The vessel
10, instead of the generally cylindri- arrangement the rods do not lie in
radial planes of  cal shape shown may be provided with other the drum, but
rather extend along vertical planes  shapes such as a downwardly converging
frusto- that do not intersect the vertical axis of the drum,   40   conical
shape or a stepped shape as shown in with the planes of adjacent rods
passing on          US-A-4,496,387 (Heithoff et al.). In such cases,
opposite sides of the vertical axis of the drum.    the center of gravity
may not lie within the lower With larger vessels the number of rods may be
half of the vessel, but the preferred elevation of increased accordingly in
order to distribute the    support would be above the center of gravity,
and load, and it is contemplated that the number of   45   the elevation of
attachment to the vessel would rods may be on the order of twenty-four in
an       be at the lower half. embodiment of the type shown in the drawing.
The underside of the support ring 50 is pro- Rods are the preferred form
of link means          vided with a tapered track 60 that makes rolling
because they provide little obstruction to the      contact with a
plurality of tapered wheels 61. The sides of the drum, thereby permitting
access for   50   wheels 61 are rotatably carried by bearings 62
construction and maintenance, providing free cir-   that are affixed to
suitable stationary structural culation of air, and avoiding acumulation of
any   members such as beams 63. The wheels 61 carry spilled materials.
the vertical load of the drum and its contents, and The rods 51 are held in
place at each end by       the number of wheels should be chosen accord
spherical ended nuts 52 which are, in turn,   55   ingly to distribute the
load, eight wheels being received in concave sockets in upper and lower
considered suitable in a typical commercial scale support blocks 53 and 54
respectively. The upper    installation as shown in the drawing. The
contact 



support blocks 53 are mounted on the support        surface of the track 60
tapers downwardly toward ring 50 at an elevation above the center of
gravity  the drum 10, thus being configured as a segment "C" of the loaded
vessel in accordance with one   60   of a cone. aspect of the present
invention. The lower            Lateral restraint is applied to the
rotating drum support blocks 54 are affixed to a peripheral ring  10 and
support ring 50 by means o. a plurality of 55 or the like, which is
attached to the drum 10 at  wheels 70 bearing against the periphery of the
an elevation substantially lower than the eleva-    support ring 50. The
lateral restraint wheels 70 tion of the upper support blocks 53. The extent
to   65   may be rotatably carried on rigid support means 4    7
EP 0 230 49 B1 71, which maybe adjustable in the radial direction   side
wall portions includes directing water into with respect to the drum 10. At
least three lateral   contact with the exterior surface of the side wall
restraint wheels 70 are provided, and the wheels     portions. 70 are
preferably pneumatic tires. At least one of     3. The method of claim 1
wherein the side wall the wheels 70 is driven by means of a motor (not    5
portions that are cooled comprise less than half of - shown] [err]  as to
rotate the support table 50 and      the side wall. thus the   m 10. Rather
than serving as absolute       4. The method of claim 5 wherein a plurality
of restraint for the rotating elements, the wheels 70   coolant streams are
directed the vessel at loca- serve to dampen any oscillation or
reciprocation     tions spaced around the periphery of the vessel. of the
drum axis from its intended locus. The    10    5. The method of claim 1
wherein the material wheels 70 damp any horizontal movement of the
being liquefied comprises glass batch materials drum and support ring,
while the conical interface   and the lining comprises glass batch
materials. between the track 70 and vertical support wheels       6. The
method of claim 1 wherein the vessel is 61 provides the primary centering
force. Likewise,   rotated about a substantially vertical axis, the the
decay of oscillatory motion of the drum axis   15   pulverulent material is
fed at the upper end of the by virtue of the support being at an elevation
vessel, the liquefied material is drained at the above the center of
gravity is aided by the          bottom portion of the vessel, and the
lining tapers damping effect of the wheels 70.                     to a
relatively thin portion at the upper end of the It should be evident that
other variations and    vessel. modifications as would be known to those of
skill   20  7. The method of claim 1 wherein the forced in the art, may be
resorted to without departing     cooling is carried out intermittently.
from the scope of the invention as defined by the      8. Apparatus for
liquefying thermally fusible claims which follow.
material comprising: a vessel (10) having side The invention has been
described in connection     walls and a bottom mounted for rotation about a
with liquefaction of glass batch, for which the    25   substantially
vertical axis, means (20) for feeding invention is particularly useful.
This includes flat  pulverulent material into the vessel (10), means glass,
fiber glass, container glass, sodium silicate,  (22) for providing heat to
the interior of the vessel and virtually any type of speciality glass. The
(10), to liquefy exposed portions of pulverulent invention is also
applicable to liquefying other     material within said vessel (10), outlet
means (25, materials such as metallurgical ores or other   30   26) for
draining liquefied material from the vessel, glassy or ceramic materials
that may not be          characterized in that, means (40, 41) are provided
strictly defined as "glasses". It may also be noted  for cooling upper side
wall portions adjacent to that while the preferred practice is to employ
the end of the vessel (10) at which the pulveru lent compositions that are
substantially  identical       material is fed into the vessel (10) by
means (42, chemically for the throughput batch and the    35   43) of
circulation of cooling fluid, wherein the liquefying vessel lining,
particularly when pro-     means (40, 41) for cooling are limited to no
more cessing flat glass, some variation therebetween      than one half of
the height of the side walls. can be considered non-contaminating and thus
9. The apparatus of claim 8 wherein the cooling unobjectionable in some
cases.                       means (40, 41) include a plurality of spray
nozzles 40   for spraying liquid coolant against exterior sur- Claims
face portions of the side walls. 10. The apparatus of claim 8 wherein the
cool- 1. A method of liquefying thermally fusible        ing means further
include spray shield means (41) material comprising:
defining an annular space around the exterior of feeding pulverulent batch
material to a cavity   45   side wall portions within which spraying is
con- encircled by a lining of pulverulent material on     fined. interior
side wall portions of a vessel;               11. The apparatus of claims 8
to 10 wherein the providing heat to the cavity to liquefy exposed    shield
means (41) and spray means are provided portions of the pulverulent
material, and permit-    with stationary support. ting the liquefied
material to flow from the vessel;   50  12. The apparatus of claim  11
wherein the protecting a major portion of the vessel side      apparatus
further includes liquid coolant drain wall against undue thermal
deterioration sub-        means (32, 43) carried on the vessel (10).
stantially solely by maintaining sufficient lining     13. The apparatus of
claim 8 wherein the cool- 



thickness to insulate that portion of the vessel     ing means (40, 41) are
associated with only the from the heat within the cavity, the lining thick-
55    upper half of the vessel (10). ness being maintained by feeding
additional pul- verulent material  and  permitting  liquefied
Patentanspruche material to drain from the lining; and charac- terized by,
preserving a minor portion of the          1. Verfahren  zum  Verflussigen
thermisch vessel side wall located adjacent to the end of the    60
schmelzbaren Materials durch Einbringen von vessel at which the pulverulent
material is fed into  pulverf6rmigem   Gemengematerial  in  einen the
vessel by forced cooling of said side wall       Raum, der von
einerAuskleidung pulve. irmigen portion by directing a stream  of coolant
fluid      Materials auf den Innenseiten der Seitenwand- towards the
exterior.                                teile eines Behilters umgeben ist,
Erzeugen von 2. The method of claim 1 wherein the cooling of   65    Wirme
im Raum, um ausgesetzte Teile des pul- 5    7                EP 0 230049 B1
8 71, which may.be adjustable in the radial direction   side wall portions
includes directing water into with respect to the drum 10. At least three
lateral   contact with the exterior surface of the side wall restraint
wheels 70 are provided, and the wheels      portions. 70 are preferably
pneumatic tires. At least one of      3. The method of claim 1 wherein the
side wall the wheels 70 is driven by means of a motor (not    5    portions
that are cooled comprise less than half of shown) so as to rotate the
support table 50 and       the side wall. thus the [err] 10. Rather than
serving as absolute      4. The method of claim 5 wherein a plurality of
restraint for the rotating elements, the wheels 70    coolant streams are
directed the vessel at loca- serve to dampen any oscillation or
reciprocation      tions spaced around the periphery of the vessel. of the
drum axis from its intended locus. The    to     5. The method of claim 1
wherein the material wheels 70 damp any horizontal movement of the
being liquefied comprises glass batch materials drum and support ring,
while the conical interface    and the lining comprises glass batch
materials. between the track 70 and vertical support wheels        6. The
method of claim 1 wherein the vessel is 61 provides the primary centering
force. Likewise,    rotated about a substantially vertical axis, the the
decay of oscillatory motion of the drum axis   15   pulverulent material is
fed at the upper end of the by virtue of the support being at an elevation
vessel, the liquefied material is drained at the above the center of
gravity is aided by the           bottom portion of the vessel, and the
lining tapers damping effect of the wheels 70.                      to a
relatively thin portion at the upper end of the It should be evident that
other variations and      vessel. modifications as would be known to those
of skill   20  7. The method of claim 1 wherein the forced in the art, may
be resorted to without departing      cooling is carried out
intermittently. from the scope of the invention as defined by the      8.
Apparatus for liquefying thermally fusible [err] which follow.
material comprising: a vessel (10) having side The invention has been
described in connection      walls and a bottom mounted for rotation about
a with liquefaction of glass batch, for which the    25   substantially
vertical axis, means (20) for feeding invention is particularly useful.
This includes flat  pulverulent material into the vessel (10), means glass,
fiber glass, container glass, sodium silicate,  (22) for providing heat to
the interior of the vessel and virtually any type of speciality glass. The
(10), to liquefy exposed portions of pulverulent invention is also
applicable to liquefying other      material within said vessel (10),
outlet means (25, materials such as metallurgical ores or other   30    26)
for draining liquefied material from the vessel, glassy or ceramic
materials that may not be           characterized in that, means (40, 41)
are provided strictly defined as "glasses". It may also be noted   for
cooling upper side wall portions adjacent to that while the preferred
practice is to employ        the end of the vessel (10) at which the
pulverulent compositions that are substantially  identical        material
is fed into the vessel (10) by means (42, chemically for the throughput
batch and the    35    43) of circulation of cooling fluid, wherein the
liquefying vessel lining, particularly when pro-      means (40, 41) for
cooling are limited to no more cessing flat glass, some variation
therebetween       than one half of the height of the side walls. can be
considered non-contaminating and thus            9. The apparatus of claim
8 wherein the cooling unobjectionable in some cases.
means (40, 41) include a plurality of spray nozzles 40   for spraying
liquid coolant against exterior sur- Claims
face portions of the side walls. 10. The apparatus of claim 8 wherein the
cool- 1. A method of liquefying thermally fusible        ing means
furtherinclude spray shield means (41) [err] comprising:
defining an annular space around the exterior of feeding pulverulent batch
material to a cavity   45   side wall portions within which spraying is
con- encircled by a lining of pulverulent material on      fined. interior
side wall portions of a vessel;                11. The apparatus of claims
8 to 10 wherein the providing heat to the cavity to liquefy exposed
shield means (41) and spray means are provided portions of the pulverulent
material, and permit-     with stationary support. 



tingtheliquefiedmaterialtoflowfromthevessel;   50       12. The apparatus
of claim  11 wherein the protecting a major portion of the vessel side
apparatus further includes liquid coolant drain wall against undue thermal
deterioration sub-         means (32, 43) carried on the vessel (10).
stantially solely by maintaining sufficient lining      13. The apparatus
of claim 8 wherein the cool- thickness to insulate that portion of the
vessel      ing means (40, 41) are associated with only the from the heat
within the cavity, the lining thick-   55    upper half of the vessel (10).
ness being maintained by feeding additional pul- verulent  material  and
permitting  liquefied        Patentanspruche material to drain from the
lining; and charac- terized by, preserving a minor portion of the
1. Verfahren  zum  VerflOssigen  thermisch vessel side wall located
adjacent to the end of the    60   schmelzbaren Materials durch Einbringen
von vessel at which the pulverulent material is fed into  pulverfdrmigem
Gemengematerial  in  einen the vessel by forced cooling of said side wall
Raum, der von einer Auskleidung pulve. iormigen portion by directing a
stream  of coolant fluid       Materials auf den Innenseiten der
Seitenwand- towards the exterior.                                 teile
eines Behalters umgeben ist, Erzeugen von 2. The method of claim 1 wherein
the cooling of   65    Wdrme im Raum, urn ausgesetzte Teile des pul-    9
7         EP  0 230 049  BI                    10 * verformigen Materials
zu verflussigen, und Erm6-       9. Vorrichtung nach Anspruch 8, dadurch
glichen des Abflieiens des. verflussigten Mate-      gekennzeichnet, daB
die Kuhleinrichtungen (40, rials aus dem Behalter, Schutzen des
Hauptteiles.    41) eine Vielzahl von Spruihdusen aufweisen zum der
Behalterseitenwande gegen unerwunschte           Spruhen von
KuhIflussigkeit auf Teile der AuSe- thermisdhe Zerstorung, im  wesentlichen
nur    5    noberflache der Seitenwande. durch'f -tfrechterhalten einer
ausreichend dicken      10. Vorrichtung nach Anspruch 8, dadurch
Auskle'ing, um diesen Teil des Behalters gegen       gekennzeichnet, daB
die Kuhleinrichtungen wei- die Warme imr Raurn zu isolieren, wobei die
Dicke    terhin Spritzschutzeinrichtungen (41) aufweisen, der Auskleidung
aufrechterhalten wird durch          die einen Ringraurn urn die Augenseite
der Sei- Zufuhren von zusatzlichen pulverf6rmigen Mate-   10   tenwandteile
ausbilden, in dern das SprOhen stat- rial, und Ermoglichen des Abziehens
von verflus-     tfindet. sigtem Material von der Auskleidung, und geken-
11. Vorrichtung nach Anspruchen 8 bis 10, nzeichnet durch Schutzen eines
kleinen Teils der     dadurch gekennzeichnet, daB die Schutzeinrich-
Behalterseitenwand neben dem Ende des Behal-         tung (41) und
Spruheinrichtung einen festen Tra- ters, an dem das pulverformige Material
in den    15   ger aufweisen. Behilter eingebracht wird, durch starkes
Kuhlen        12. Vorrichtung nach Anspruch 11, dadurch dieses
Seitenwandteils mittels eines auf die         gekennzeichnet, daB die
Vorrichtung weiterhin AuBenseite gerichteten Stromes von KUhiflussig-
Abzugseinrichtungen (32, 43) fOr KuhIflussigkeit keit.
aufweisen, die vom BehAlter (10) getragen wer- 2. Verfahren nach Anspruch
1, dadurch geken-   20    den. nzeichnet, daB das Kuhlen der
Seitenwandteile          13. Vorrichtung np'h Anspruch 8, dadurch das
InberuThrungbringen der AuBenoberflAche          gekennzeichnet, daB awe
Kuhleinrichtungen (40. der Seitenwandteile mit Wasser einschlieft.
41) nur mit der oberen Halfte des Behalters (10) 3. Verfahren nach Anspruch
1, dadurch geken-       verbunden sind. nzeichnet, daB die gekuhIten
Seitenwandteile   25 weniger als die Halfte der Seitenwand ausma-
Revendications chen. 4. Verfahren nach Anspruch 5, dadurch geken-
1. Proc6de de liqu6faction d'une matiere fusible nzeichnet, dAB eine
Vielzahl von Kuhlflussigkeits-   par la chaleur, comportant: I'apport d'un
melange stromen auf den Behalter an Stellen langs des   30   vitrifiable
pulv6rulent dans une cavit6 entouree Umfangs des Behalters gerichtet wird.
d'une garniture de matiere pulverulente d6posee 5. Verfahren nach Anspruch
1, dadurch geken-       sur des parties de la paroi int6rieure d'un r6ci-
nzeichnet, daB das verflussigte Material und die     pient; I'apport de
chaleur 3 la cavit6 de facon a Auskleidung ein Glasgemengematerial
enthalten.       liquefier des regions exposees de la matiere 6. Verfahren
nach Anspruch 1, dadurch geken-   35    pulverulente et de permettre ainsi
l'ecoulement nzeichnet, daB der Behalter um eine im wesentli-     de la
matiere liqu6fiee hors du r6cipient; la chen senkrechte Achse gedreht wird,
das pulver-      protection de la majeure partie de la paroi du f6rmige
Material dem Behalter am oberen Ende         r6cipient contre une
deterioration thermique, sen- zugefuhrt wird, das verflOssigte Material vom
siblement uniquement en maintenant une bpais- Bodenteil des Behalters
abgezogen wird und die   40   seur de garniture suffisante 3 isoler cette
partie du Auskleidung sich zu einem relativ dunnen Teil am     r6cipient de
la chaleur regnant dans la cavite, oberen Ende des Behalters verjungt.
I'epaisseur de la garniture 6tant conservee en 7. Verfahren nach Anspruch
1, dadurch geken-       apportant de la matiere pulverulente supplemen- .
nzeichnet, daB das starke Kuhlen intermittierend    taire et en permettant
a la matiere liqu6fiee de erfolgt.                                       45
s'6couler de la garniture; et caracterise en ce 8. Vorrichtung zurm Verfl
ussigen von thermisch    qu'on protege une petite partie de la paroi du 



schmelzbarem Material mit einem Behalter (10),       recipient, adjacente a
l'extr6mit6 du r6cipient par der Seitenwbnde und einen Boden aufweist und
laquelle l'apport de matiere pulv6rulente dans le. urn eine im wesentlichen
senkrechte Achse dreh-      recipient a lieu, par un refroidissement forc6
de bar montiert ist, Einrichtungen (20) zum Einbrin-   50   ladite partie
de paroi obtenu en dirigeant un jet de gen von pulverformigem Material in
den Beh3lter      fluide de refroidissement sur l'extbrieur. (10).
Einrichtungen  (22) zurn Erzeugen von            2. Procede selon la
revendication 1, caract6rise. Wirme im Inneren des Behilter (10), um ausge-
en ce que le refroidissement de parties de paroi setzte Teile des
pulverf6rmigen Materials im         laterale comporte le projection d'eau
sur la sur- Behalter (10) zu verflussigen, Auslaleinrichtun-   55   face
exterieure de parties de la paroi laterale. gen 125, 26) zurn Abziehen
verflussigten Materials     3. Proced6 selon la revendication 1,
caracteris6 aus dem Behalter, dadurch gekennzeichnet. dal        en ce que
les parties de la paroi lat6rale refroidies Einrichtungen (40, 41)
vorhanden sind, urn die       constituent moins de la moiti6 de la paroi
lat6rale. oberen Seitenwandteile zu kuhlen, die dem Ende         4. Proc6de
selon la revendication 5, caract6rise des Behilters (10) benachbart sind,
an dem das   60   en ce qu'une multiplicite de jets de refrigerant
pulverformige Material in den Behalter (10) einge-   sont diriges sur le
recipient en des endroits bracht wird, durch Einrichtungen (42, 43) zum
espaces autour de la p6ripherie du rL.,ipient. Umwalzen von
Kuhlflussigkeit, wobei die KOh-           5. Proc6de selon la revendication
1, caract6rise leinrichtungen (40, 41) auf nicht mehr als die       en ce
que la matiere soumise a liquefaction est halbe Seitenwandhohe begrenzt
sind.            65   constituee de matieres de melange vitrifiable et I
i!I~li 111111I 1liI 111l11 B !II            6    t-->'i i-' iw'~~~~~EIP
0230''049'B-1                                 1 en ce que la garniture est
constituee.de matieres     l'aide de moyens (42, 43) d'une circulation de
de m6lange vitrifiable.                               fluide de
refroidissement, ou les moyens (40, 41) 6. Proced6 selon la revendication
1, caracterisO    de refroidissement sont limites 3 pas plus de la en ce
qua le r6cipient est mis en rotation autour     moiti6 de la hauteur des
parois laterales. d'un axe sensiblement vertical, la matiere pulv6-    5
9. Appareil selon la revendication 8, caracterise rulente -e-'miinende A
1'extr6mit6 superieure du      en ce que les moyens de refroidissement (40,
41) r6cipient, tt-matibre liqu6fiee s'ecoule 3 la partie  comportent une
multiplicit6 d'orifices de projec- inf6rieure du r6ciptent, et la garniture
s'amincit    tion pour projeter un agent de refroidissement jusqu'a une
6paisseur relativement faible a l'ex-     liquide sur des parties de la
surface exterieure des tremite superieure du recipient.                t0
parois lat rales. 7. Proc6d6 selon la revendication 1, caract6ris6      10.
Appareil selon la revendication 8, caracte- en ce que le refroidissement
force est applique de,   ris6 en ce que les moyens de refroidissement
maniere intermittente.                                comportent en outre
des moyens de protection 8. Appareil destin6 a la liquefaction de matiere
(41) contre la projection, d6finissant un espace de fusible thermiquement
et constitu6 de: un r6ci-   15   forme annulaire autour de l'exterieur des
parties pient (10) possedant des parois laterales et un       de parois
lat6rales auxquelles l'aspersion est fond assembl6s 3 rotation autour d'un
axe vertical    confine.e pour l'essentiel, des moyens (20) d'apport d'une
11. Appareil selon les revendications 8 A 10, matibre pulv6rulente dans le
recipient, des           caracterise en ce que les moyens de protection
moyens (22) d'apport de chaleur3 I'interieur du    20   (41) et les moyens
de projection sont munis d'un r6cipient (10) pour liqu6fier des r6gions
expos6es    support fixe. de matiere pulverulente dans ledit recipient
(10),      12. Appareil selon la revandication 11, caracte- des moyens de
sortie (25, 26) pour assurer l'ecou-    ris6 en ce qu'il comporte en outre
des moyens ~_Aement de matibre liqu6fi6e hors du r6cipient,
d'6coulement (32, 43) de l'agent de refroidisse- caract6ris6 en ce qu'on
pr6voit des moyens (40,   25    ment liquide port6s par le r6cipient (10).
41) pour le refroidissement de regions sup6-            13. Appareil selon
la revendication 8, caracte- rieures de la paroi laterale adjacentL's 3
1'extr6-   ris6 en ce que les moyens de refroidissement (40, mite du
r6cipient (10) par laquelle it m:aibre        41) ne sont associes qu'A la
moitie sup6rieure du pulverulente est apport6e dans le recipient (10), A
recipient (10). 30 35 40 45 50 55 60 65    


