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they are short in duration, but if they are sus- tained or occur
frequently, it would be desirable Background of the invention
to provide thermal protection for the vessel. In U.S. Patent No.4,381,934
(EP-A-0,071,110)) there is disclosed a method for liquefying    5
problem  because of the dynamic instability it materials such as glass
batch or the like, wherein    produces when the vessel is rotated in
accord- a lining of pulverulent material such as the batch    ance with the
preferred embodiments of the material itself acts as insulation to protect
the    liquefaction process. vessel side walls from the intense
temperatures         U.S. Patent No. 3,689,679 (Niwa et al.) discloses
within the vessel. In preferred embodiments, the    10   a silica melting
process of a somewhat different lining encircles a central cavity of the
vessel and  type in which portions of the vessel are cooled. As the lining
is maintained by permitting liquefied      depicted in the patent, cooling
is provided on a material to flow freely from the vessel and by
majority of the side wall area in the region of feeding relatively cool
material onto the lining. An  active melting. The patent does not involve
advantage of such an arrangement is that high    15   liquefying at the
surface of a lining as in the temperatures can be provided for liquefying
the       present invention. batch without requiring extensive contact of
the product stream  with contaminating refractory         Summary of the
invention materials and without requiring extensive heat          In the
present invention, batch materials for loss by forced cooling of the vessel
walls.     20    glass or the like are liquefied on a surface of a Melting
of a layer on a refractory wall has been    cavity within a vessel for
which the primary known in the prior art, such as disclosed in U.S.
thermal protection is provided by an insulating Patent Nos. 1,831,619;
1,889,511; 2,006,947; and     lining of pulverulent material compatible
with the 2,593,197. These arrangements have the draw-          material
being liquefied, preferably the batch back of placing a relatively small
volume of   25    material itself. To protect the vessel side walls
throughput material in contact with a relatively      against undue thermal
deterioration in the event large area of refractory material, thereby
having a  that the lining thickness is excessively reduced substantial
potential for contaminating  the          during irregular operation, an
upper portion of throughput due to refractory erosion.                the
vessel is provided with a refractory lining. Prior art examples of water
cooled melting    30    Contact between the refractory and the liquefying
vessels are  disclosed  in U.S. Patent Nos.           material is
insubstantial because of the relatively 2,834,157 (Bowes), 3,917,479 (Sayce
et al.), and      small area of refractory that ever becomes 4,061,487
(Kiyonaga). Each of these employs           exposed and because in most
circumstances the water cooling as the primary agent to preserve
refractory would be exposed only intermittently. substantially the entire
side wall portions of the    35   The refractory lining serves to thermally
stabilize vessel, with the result that a large amount of        the vessel
when the pulverulent lining is reduced energy is wasted through the vessel
walls due to      beyond a minimum thickness, and contact occurs the  large
temperature  gradient established         only at times and in areas where
the pulverulent between the cooling fluid and the molten material
lining is completely absent. Operating parameters within the vessel.
40   are adjusted to restore the pulverulent lining to The liquefying
method of the aforesaid U.S.         cover the refractory, thereby
minimizing the Patent No. 4,381,934 is capable of continuous
exposure of the refractory. operation over extended periods of time without
Optionally, additional assurance of thermal the use of forced external
cooling while avoiding     stability of the vessel during irregular
operation significantthermal deterioration of the vessel side    45   can
be provided by cooling the upper portion of walls. Although the lining of
batch material may     the vessel in the region of the refractory lining.
at times erode irregularly, the system is generally   Because of the
insulating effect of the refractory self-repairing due to  the feeding of
additional      lining, very little heat is extracted from  the batch
material to the vessel. However, disruptions  liquefaction process by the
cooling. When the in the steady state conditions within the liquefac-   50
pulverulent layer is intact, even less energy is lost tion vessel may
occasionally result in reduction in   by cooling. Furthermore, the cooling
effects signi- thickness of portions of the lining, particularly in  ficant
heat transfer only intermittently and only in the upper portion of the
vessel, to the extent that   a limited area. The cooling preferably
comprises portions of the vessel side walls may be exposed      water spray
on the exterior of the vessel. to temperatures which, if sustained for a
sufficient   55 period of time, could lead to distortion or other     The
drawings thermal deterioration of the vessel. Instability of     Figure 1
is a vertical cross-sectional view of a the batch wall thickness can occur,
for example,      preferred embodiment of a rotating liquefaction during
startup or when changing the batch feed,       vessel including an upper
refractory lining with rate or the heating rate. Also, during normal   60
optional cooling means in accordance with the operation the batch lining at
a middle elevation      present invention. may erode more rapidly, thereby
undercutting the       Figure 2 is an enlarged cross-sectional view of
lining above, and eventually causing a sudden         an upper portion of a
liquefaction vessel showing collapse of lining from an upper region. Such
a preferred refractory lining construction. 



aberrations do not present a significant problem if   65 3    3
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a circular flange member 31 extending down- Referring to the specific
embodiment shown in     wardly into the trough from the rotating drum. A
Figure 1, the basic structure of the liquefying     similar stationary
water trough 32 and flange 33 vessel is a drum 10 which may be fabricated
of      extending downwardly from the rotating drum steel and which has a
generally cylindrical side    5    may be provided at the lower end of the
drum. configuration, a generally open top, and a bottom     One embodiment
of protective refractory lining portion that is closed except for a drain
outlet. The  in accordance with the present invention is drum 10 is mounted
for rotation about a vertical    depicted in Figure 1 wherein a refractory
lining 35 axis in a manner to be described in detail herein-  is provided
around the inside upper periphery of below. A substantially enclosed cavity
is formed   to   the drum  10. The extent of the lining 35 is within the
liquefying vessel by means of a lid      generally required to be only a
minor portion of structure generally designated as 11 which is       the
area of the drum, the pulverulent layer 21 provided with stationary
support. The lid 11 is     serving as the primary protective lining on the
preferably constructed of refractory ceramic        majority of the drum
surface. Even in the area material and may take a variety of forms as would
15   provided, contact between the refractory lining 35 be known to those
of skill in the refractory furnace  and the liquefying material occurs only
intermit- construction art. The preferred arrangement         tently, on
those occasions when irregular con- depicted in the figure is an upwardly
domed,        ditions result in depletion of the upper portion of sprung
arch construction fabricated from a plu-     the pulverulent lining 21. By
adjusting the feed rality of refractory blocks 12. In the typical arch   20
rate and/or firing rate the pulverulent lining is construction shown, the
arch blocks rest on a       restored to substantially cover the refractory
35 in peripheral support structure 13. Plate blocks 14    the normal mode
of operation. Because of the may extend slightly below the upper rim of the
paraboloid taper of the pulverulent lining 21, the drum 10 and are
supported by stationary support      upper portion of the lining is
thinner, and there- plate 15. Seal blocks 16 may be provided to close   25
fore it is a minor, upper region of the vessel that is the gap between the
arch blocks 12 and the plate    susceptible to exposure and benefits from
the blocks 14. It should be understood that monolithic  refractory lining.
The lower portion of the pul- and flat suspended designs could be employed
verulent lining is thicker and more stable, and for the lid.
although there may be no detriment to extending Batch materials, preferably
in a pulverulent   30   the refractory lining to a major portion of the
state, may be fed into the cavity of the heating    sides of the drum, the
lower portion would vessel by means of a water cooled chute 20. A
remain insulated beneath the pulverulent layer 21 layer 21 of the batch
material is retained on the   and would have little or no function. But if
desired interior walls of the drum 10 to act as an insulat-  for
constructional convenience, the refractory lin- ing lining. As the drum is
rotating, the feed chute   35   ing could be applied to the entire drum. 20
directs batch material onto upper portions of      Refractory lining 35 is
shown supported on a the lining 21. Heating for liquefying the batch
ring or tabs 36, for example. Preferably, the material may be provided by
one or more burners     refractory is a castable cement type that can be 22
extending through the lid 11 Preferably a       poured and cured in place
with the aid of suitable plurality of burners 22 are arranged around the
40   forms. Metallic anchors (not shown) welded to perimeter of the lid so
as to direct their flames   the interior of the drum 10 may also serve to
affix toward a wide area of the lining 21. The burners    the cast
refractory to the drum. A preferred are preferably water cooled to protect
them from    arrangement for mounting a refractory lining is the harsh
environment within the vessel. Exhaust    shown in Figure 2, where an
enlarged portion 37 gases escape from the vessel through an opening    45
of the drum 10 is provided to create a step on 23 in lid 11. As batch
material on the surface of   which refractory lining 38 is carried.
Refractory lining 21 liquefies it flows down the sloped lining  cement cast
around anchors is preferred in this to a central drain opening 25 at the
bottom of the  embodiment as well. The thickness of the refrac- vessel. The
opening 25 may be fitted with a         tory lining 35 or 38 is sufficient
to thermally refractory ceramic bushing 26. A stream  of   50   insulate
the metallic drum from the effects of the liquefied material 27 falls
freely from the vessel  heat within the drum to prevent distortion of the
into a stationary receptacle 28 and may thereafter  drum during a period of
irregular operation. The be subjected to additional treatment to complete
insulating value needed will depend upon the the melting process. Because
the liquefied          particular temperatures and structure involved.
material is permitted to flow freely from the    55   By way of example,
silica cement at a thickness of surface of the lining 21, it is in an
incompletely  five centimeters has been found satisfactory in melted state
as it passes from the drum  10.        the embodiment described. Liquefied
glass batch at that point usually           As shown in Figure 1, the
refractory lining may includes a large amount of gaseous products of
be combined with exterior forced cooling to 



reaction and may also include some unmelted    60   provide an extra degree
of assurance of geo- particles.
metric stability of the drum 10. The cooling may At the interface between
the upper rim of the      be directed to substantially the same area to
rotating drum 10 and the stationary lid 11 an       which the refractory
lining is applied and serves atmosphere seal may be provided comprised of a
to prevent the metallic drum from overheating if stationary, circular,
water-containing trough and    65   the refractory fails to provide
sufficient insulation. 4    5 .       EP 0231 516 B1                      6
Various arrangements could be employed to pro-     increased accordingly in
order to distribute the vide forced cooling to the upper portion of the
load, and it is contemplated that the number of drum 10. The coolant could
be liquid (e.g., water)  rods may be on the order of twenty-four in an or
gaseous (e.g., air). In the example shown, a     embodiment of the type
shown in the drawing. stream of water is sprayed against the exterior of
5    Rods are the preferred form  of link means the upper portion of the
drum. The water spray      because they provide little obstruction to the
may be supplied with water by way of conduits       sides of the drum,
thereby permitting access for 40, and the spray may be confined to the
space      construction and maintenance, providing free cir- closely
adjacent to the drum by means of a spray    culation of air, and avoiding
accumulation of any shield 41. Spent water may be collected in a    10
spilled materials. circular trough 42 and drained by way of conduits    The
rods 51 are held in place at each end by 43 that extend down along the
slides of and         spherical ended nuts 52 which are, in turn, rotates
with the drum 10. Discharge of water from   received in concave sockets in
upper and lower the conduits 43 may conveniently be provided        support
blocks 53 and 54 respectively. The upper into the water trough 32 of the
bottom atmos-  , 15   support blocks 53 are mounted on the support phere
seal.                                        ring 50 at an elevation above
the center of gravity As with the refractory lining, the external cool-
"C" of the loaded vessel in accordance with one ing need be applied only to
the limited area of the  aspect of the present invention. The lower side
wall most prone to failure of the inner lining.  support blocks 54 are
affixed to a peripheral ring In most cases, this would be a minor, upper
20   55 or the like, which is attached to the drum 10 at portion of the
drum corresponding to less than      an elevation substantially lower than
the eleva- half of the height of the drum. The inner lining 21  tion of the
upper support blocks 53. The extent to normally serves as the primary
thermal protec-      which the elevation at which the upper ends of tion
for the majority of the area of the drum side  the support rods 51 engage
the support ring 50 walls, and the refractory lining serves as the   25
exceeds the elevation of the center of gravity "C" secondary protection.
Applying external cooling     is preferably maximized in order to optimize
the to a portion of the drum that is protected by the   self-centering
affects. However, any significant refractory lining will extract very
little thermal  elevation difference therebetween would achieve energy from
the heating process being carried out   some degree of the self-centering
advantage of within the drum, and even less when the pulveru-   30   the
present invention. Practical consideration will, lent lining is present.
Therefore, the cooled area  in most cases, restrict the elevation of the
upper may be larger than necessary with little or no loss  level of
engagement. Structural support means of thermal efficiency. A layer of
pulverulent glass  for the stationary lid 11 and other appurtenances batch
material on the order of at least 2 centime-  associated with the lid and
the interface of the lid ters thick has been found to be an effective   35
with the drum would typically interfere with any insulator, and even at
smaller thicknesses very     attempt to extend the rotating drum  support
little heat transfer occurs through the batch layer.  elements above the
uppermost elevation of the The cooling could be activated only when needed,
drum. Because the lining material 21 tapers to a but there can be some
advantage to continuing       greater thickness at the bottom of a
cylindrical the flow of coolant because little heat transfer   40   drum as
shown in the drawing, the center of occurs, and maintaining the exterior of
the vessel  gravity will usually be within the lower half of the at the
coolant temperature can avoid thermal        height of the drum.
Accordingly, the elevation of shock 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,   45  Attachment of the
link means such as rods 51 to as shown in Figure 1 may be configured as a
the drum preferably is located at a region of the hollow ring of generally
rectangular cross-sec-     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   50   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
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   55   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   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   60   cal shape shown may be provided with
other the drum, but rather extend along vertical planes   shapes such as a
downwardly converting frusto- that do not intersect the vertical axis of
the drum,  conical shape or a stepped shape as shown in with the planes of
adjacent rods passing on         U.S. Patent No. 4,496,387 (Heithoff et
al.). In such opposite sides of the vertical axis of the drum.    cases,
the center of gravity may not lie within the With larger vessels the number
of rods may be   65   lower half of the vessel, but the preferred eleva- 5
7               EP 0 231 516  B1                    8 tion of support would
be above the center of         Claims gravity, and the elevation of
attachment to the vessel would be at the lower half.                     1.
A method of liquefying thermally fusible The underside of the support ring
50 is pro-       material comprising: vided with a tapered track 60 that
makes rolling    5  feeding pulverulent batch material to a cavity contact
with a plurality of tapered wheels 61. The   encircled by a lining of
pulverulent material on wheels 61 are rotatably carried by bearings 62
interior side walls portions of a vessel; that are affixed to suitable
stationary structural     providing heat to the cavity to liquefy exposed
members such as beams 63. The wheels 61 carry        portions of the
pulverulent material, and permit- the vertical load of the drum and its
contents, and    10   ting the liquefied materialtoflowfromthevessel; the
number of wheels should be chosen accord-          protecting a major
portion of the vessel side ingly to distribute the load, eight wheels being
wall against undue thermal deterioration primar- considered suitable in a
typical commercial scale    ily by maintaining sufficient pulverulent
lining installation as shown in the drawing. The contact   thickness to
insulate that portion of the vessel surface of the track 60 tapers
downwardly toward   15   from the heat within the cavity, the lining thick-
the drum 10, thus being configured as a segment      ness being maintained
by feeding additional pul- of a cone.
verulent material and  permitting  liquefied Lateral restraint is applied
to the rotating drum  material to drain from the lining, characterized in
10 and support ring 50 by means of a plurality of    that, at a minor
portion of the vessel side wall wheels 70 bearing against the periphery of
the    20   where pulverulent lining thickness is not suffi- support ring
50. The lateral restraint wheels 70     cient to adequately insulate the
vessel, said minor may be rotatably carried on rigid support means
portion of the vessel is preserved by maintaining 71, which may be
adjustable in the radial direction  a refractory lining on interior
portions of the with respect to the drum 10. At least three lateral
vessel. restraint wheels 70 are provided, preferably four,   25  2. The
method of Claim 1 wherein the preserv- and the wheels 70 are preferably
pneumatic tires.   ing of the minor portions includes directing cool- At
least one of the wheels 70 is driven by means     ant into contact with the
exterior surface of the of a motor (not shown) so as to rotate the support
side wall portions. table 50 and thus the drum  10. Rather than
3. The method of Claim 1 wherein the minor serving as absolute restraint
for the rotating    30   portion preserved by the refractory lining is at
the elements, the wheels 70 serve to dampen any          upper end of the
vessel. oscillation or reciprocation of the drum axis from     4. The
method of Claim 1 wherein the thickness its intended locus. The wheels 70
damp any           of the pulverulent lining in the minor portion is
horizontal movement of the drum and support          subsequently
increased. ring, while the conical interface between the track    35  5.
The method of Claim 2 wherein the cooling of 60 and vertical support wheels
61 provides the       side wall portions includes directing a stream of
primary centering force. Likewise, the decay of      coolant fluid toward
the exterior surface of the oscillatory motion of the drum axis by virtue
of     side wall. the support being at an elevation above the center     6.
The method of Claim 1 wherein the material of gravity is aided by the
damping effect of the    40   being liquefied comprises glass batch
materials wheels 70.                                           and the
lining comprises glass batch materials. It should be evident that other
variations and       7. The method of Claim 1 wherein the vessel is
modificiations as would be known to those of skill   rotated about a
substantially vertical axis, the in the art, may be resorted to without
departing     pulverulent material is fed at the upper end of the from the
scope of the invention as defined by the    45   vessel, the liquefied
material is drained at the claims which follow.
bottom portion of the vessel, and the lining tapers The invention has been
described in connection     to a relatively thin portion at the upper end
of the with liquefaction of glass batch, for which the      vessel.
invention is particularly useful. This includes flat   8. Apparatus for
liquefying thermally fusible 



glass, fiber glass, container glass, sodium silicate,   50    material
comprising: and virtually any type of specialty glass. The         a vessel
(10) having side walls and a bottom invention is also applicable to
liquefying other     mounted for rotation about a substantially verti-
materials such as metallurgical ores or other        cal axis, means (20)
for feeding pulverulent glassy or ceramic materials that may not be
material into the vessel (10), outlet means (25) for strictly defined as
"glasses". It may also be noted    55   draining liquefied material from
the vessel (10) that while the preferred practice is to employ
characterized in that, a refractory lining (35,38) of compositions that are
substantially identical        a minor portion of the vessel side wall is
provided chemically for the throughput batch and the          where the
pulverulent lining thickness is not liquefying vessel pulverulent lining,
particularly   sufficient to adequately insulate the vessel (10). when
processing flat glass, some variation there-   60  9. The apparatus of
Claim 8 wherein the cooling between can be considered non-contaminating
means include means for spraying liquid coolant and thus unobjectionable in
some cases.              against exterior surface portions of the side
walls. 10. The apparatus of Claim 8 wherein the refractory lining is
associated with only an upper 65   portion of the vessel side walls. 6    7
EP 0  231 516  B1 tion of support would be above the center of
Claims gravity, and the elevation of attachment to the vessel would be at
the lower half                    1. A method of liquefying thermally
fusible The underside of the support ring 50 is pro-       material
comprising: vided with a tapered track 60 that makes rolling    5  feeding
pulverulent batch material to a cavity contact with a plurality of tapered
wheels 61. The  encircled by a lining of pulverulent material on wheels 61
are rotatably carried by bearings.62      interior side walls portions of a
vessel; that are affixed to suitable stationary structural    providing
heat to the cavity to liquefy exposed members such as beams 63. The wheels
61 carry        portions of the pulverulent material, and permit- the
vertical load of the drum and its contents, and    10   ting the liquefied
material to flow from the vessel; the number of wheels should be chosen
accord-         protecting a major portion of the vessel side ingly to
distribute the load, eight wheels being    wall against undue thermal
deterioration primar- considered suitable in a typical commercial scale
ily by maintaining sufficient pulverulent lining installation as shown in
the drawing. The contact   thickness to insulate that portion of the vessel
surface of the track 60 tapers downwardly toward   15   from the heat
within the cavity, the lining thick- the drum 10, thus being configured as
a segment      ness being maintained by feeding additional pul- of a cone.
verulent material  and  permitting  liquefied Lateral restraint is applied
to the rotating drum  material to drain from the lining, characterized in
10 and support ring 50 by means of a plurality of   that, at a minor
portion of the vessel side wall wheels 70 bearing against the periphery of
the   20   where pulverulent lining thickness is not suffi- support ring
50. The lateral restraint wheels 70    cient to adequately insulate the
vessel, said minor may be rotatably carried on rigid support means
portion of the vessel is preserved by maintaining 71, which may be
adjustable in the radial direction  a refractory lining on interior
portions of the with respect to the drum 10. At least three lateral
vessel. restraint wheels 70 are provided, preferably four,   25  2. The
method of Claim 1 wherein the preserv- and the wheels 70 are preferably
pneumatic tires.   ing of the minor portions includes directing cool- At
least one of the wheels 70 is driven by means     ant into contact with the
exterior surface of the of a motor (not shown) so as to rotate the support
side wall portions. table 50 and thus the drum  10. Rather than
3. The method of Claim 1 wherein the minor serving as absolute restraint
for the rotating    30   portion preserved by the refractory lining is at
the elements, the wheels 70 serve to dampen any         upper end of the
vessel. oscillation or reciprocation of the drum axis from    4. The method
of Claim 1 wherein the thickness its intended locus. The wheels 70 damp any
of the pulverulent lining in the minor portion is horizontal movement of
the drum and support         subsequently increased. ring, while the
conical interface between the track   35  5. The method of Claim 2 wherein
the cooling of 60 and vertical support wheels 61 provides the      side
wall portions includes directing a stream of primary centering force.
Likewise, the decay of     coolant fluid toward the exterior surface of the
oscillatory motion of the drum axis by virtue of    side wall. the support
being at an elevation above the center    6. The method of Claim 1 wherein
the material of gravity is aided by the damping effect of the    40   being
liquefied comprises glass batch materials wheels 70.
and the lining comprises glass batch materials. It should be evident that
other variations and      7. The method of Claim 1 wherein the vessel is
modificiations as would be known to those of skill  rotated about a
substantially vertical axis, the in the art, may be resorted to without
departing     pulverulent material is fed at the upper end of the 



from the scope of the invention as defined by the   45   vessel, the
liquefied material is drained at the claims which follow.
bottom portion of the vessel, and the lining tapers The invention has been
described in connection     to a relatively thin portion at the upper end
of the  i with liquefaction of glass batch, for which the      vessel.
invention is particularly useful. This includes flat  8. Apparatus for
liquefying thermally fusible glass, fiber glass, container glass, sodium
silicate,   50   material comprising: and virtually any type of specialty
glass. The        a vessel (10) having side walls and a bottom invention is
also applicable to liquefying other     mounted for rotation about a
substantially verti- materials such as metallurgical ores or other
cal axis, means (20) for feeding pulverulent glassy or ceramic materials
that may not be          material into the vessel (10), outlet means (25)
for strictly defined as "glasses". It may also be noted    55   draining
liquefied material from the vessel (10) that while the preferred practice
is to employ       characterized in that, a refractory lining (35,38) of
compositions that are substantially identical        a minor portion of the
vessel side wall is provided chemically for the throughput batch and the
where the pulverulent lining thickness is not liquefying vessel pulverulent
lining, particularly   sufficient to adequately insulate the vessel (10).
when processing flat glass, some variation there-   60  9. The apparatus of
Claim 8 wherein the cooling between can be considered non-contaminating
means include means for spraying liquid coolant and thus unobjectionable in
some cases.,             against exterior surface portions of the side
walls. 10. The apparatus of Claim  8 wherein the refractory lining is
associated with only an upper 65   portion of the vessel side walls. 6    *
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10 PatentansprOche                                     Behilter (10),
dadurch gekennzeichnet, daB eint, feuerfeste Auskleidung (35, 38) auf einem
kleinoIl 1. Verfahren zum Verflussigen von thermisch       Teil der
Behalterseitenwand angeordnet sist, WO schmelzbarem Material durch Zufuhren
von pul-       die Dicke der pulverformigen Auskleidung nicht verformigem
Gemengematerial in einen Hohl-    5    ausreichend ist, urn den Behalter
(10) ausreichend raum, der von einerAuskleidung aus pulverformi-     zu
isolieren. gem  Material auf den Innenseitenwandteilen           9.
Vorrichtung nach Anspruch 8, dadurch eines Behalters umgeben ist,
Einbringen von         gekennzeichnet, daS die Kuhleinrichtungen Eln- WArme
in den Hohiraum, urn der Wbrme ausge-         richtungen zum Spritzen von
flOssigem Kuhimlt- setzte Teile des pulverformigen Materials zu ver-   10
tel  auf  die   Aulenoberflichenteile   dor flussigen, und Auslaufenlassen
des verflussigten    SeitenwAnde einschlieBt. Materials aus dem  Behilter,
Schutzen eines           10. Vorrichtung nach Anspruch 8, dadurch
Hauptteiles der Beh3lterseitenwand gegen uner-      gekennzeichnet, daB die
feuerfeste Auskleidung wunschte thermische Zerstorung hauptsachlich
nur mit einem oberen Teil der BehAlterseiton- durch Aufrechterhalten elner
ausreichend dicken,   15   wAnde verbunden ist. pulverformigen Auskleidung,
um diesen Teil des Behalters von der Warme im Hohiraum zu isolie-
Revendications ren, wobei die Dicke der Auskleidung durch Zufuhren von
zusktzlichem pulverformigen Mate-        1. Procede de liqu6faction d'une
matibre rial aufrechterhalten wird, und Ermoglichen des   20
thermofusible, qui comprend: Abziehens des verflussigten Materials von der
l'introduction d'une matibre ou composition tin Auskleidung, dadurch
gekennzeichnet, daB an         vrac pulv6rulente dans une cavit6 envelopp6e
einem kleinen Teil der Behalterseitenwand, an der   d'une garniture de
matiere ou composition pulv6- die pulverformige Auskleidung nicht
ausreichend     rulente sur des parties de parois lat6rales inr6- dick ist,
um den Behalter ausreichend zu isolieren,   25   rieures d'un recipient;
der kleine TeOl des Behilters durch Aufrechterhal-    I'apport de chaleur A
la cavite pour liqu6fier cls ten einer feuerfesten Auskleidung auf
Innenteilen   parties expos6es de la matiere ou composition des Behalters
haltbar gemacht wird.                 pulverulente et la coul6e de matiere
ou composi- 2. Verfahren nach Anspruch 1, dadurch gekenn-     tion
liquefiee hors du recipient; zeichnet, daB das Erhalten der kleinen Teile
das   30  la protection d'une partie majeure de la pi'roi
lnberuhrungbringen   der  AuBenfl~che  der          lat6rale du recipient
vis-a-vis d'une degradation Seitenwandteile mit Kuhmittel einschliel~t.
ou d6t6rioration thermique indue, principalemornt 3. Verfahren nach
Anspruch 1, dadurch gekenn-      en maintenant une 6paisseur de garniture
pulv6- zeichnet, daB der durch eine feuerfeste Ausklei-    rulente
suffisante pour isoler cette partie du reici- dung erhaltene kleine Teil
sich am oberen Ende    35   pient vis-a-vis de la chaleur qui regne danb la
des Behalters befindet.                             cavit6, I'epaisseur de
la garniture 6tant conservI~e 4. Verfahren nach Anspruch 1, dadurch gekenn-
en amenant de la matiere ou composition pulve- zeichnet, daB die Dicke der
pulverformigen Aus-     rulente suppl6mentaire et en permettant a de la 



kleidung im  kleinen Teil anschlieBend erhoht       matiere liqu6fiee de
s'ecouler de la garniture, wird.
40   caract6ris6 en ce que dans une partie mineure de 5. Verfahren nach
Anspruch 2, dadurch gekenn-      la paroi laterale du r6cipient ou
l'epaisseur do la zeichnet, daB das KOhlen der Seitenwandteile
garniture pulverulente ne suffit pas A isoler ade- das Richten eines
Stromes von Kuhiflussigkeit        quatement le recipient, ladite partie
mineure du auf die AuBenoberflache der Seitenwand ein-          r6cipient
est preserv6e en maintenant une garni- schlieBt.
45   ture refractaire sur des parties internes du rE~ci- 6. Verfahren nach
Anspruch 1, dadurch gekenn-      pient. e.chnetr dar  das verflussigte
Material Glssge-       2. Procede suivant la revendication 1, caraCte
mengematerialien enthAlt und die' Auskleidung       rise en ce que la
pr6sevation des parties mineures Glasgemengematerialien enth3lt.
comprend l'amen6e d'un agent de refroidisSe- 7. Verfahren nach Anspruch 1,
dadurch gekenn-   50   ment en contact avec la surface ext6rieure des
zeichnet, daB der Beh3lter um eine im wesent-        parties de la parol
lat6rale. lichen senkrechte Achse gedreht wird, das pulver-     3. Proced6
suivant la revendication 1, caract4 formige Material am oberen Ende des
Behalters        rise en ce que la partie mineure preserv6e par la
zugefuhrt wird, das verflussigte Material am Bod-    garniture refractaire
se trouve A l'extremite SUP& enteil des BehAlters abgezogen wird und die
5S   rieure du recipient. Auskleidung sich am oberen Ende des Beh3lters
4. Proc6d6 suivant la revendication 1, caract6- zu einem relativ dOnnen
Teil verjungt.              rise en ce que l'epaisseur de la garniture
pulv6ru 8. Vorrichtung zum VerflOssigen von thermisch     lente dans la
partie mineure est subsequemment schmelzbarem Material mit elnem Behalter
(10)        augmentee. mit Seitenwinden und einem Boden, der zum    60
5. Procede suivant la revendication 2, caracte Drehen um  eine im
wesentlichen senkrechte         rise en ce que le refroidissement des
parties de la Achse montiert ist, Einrichtungen (20) zum Ein-      paroi
laterale comprend I'amenee d'un coufant bringen von pulverf6rmigem
Material in den          d'un fluide de refroidissement vers la surface
Behalter (10), AuslaBeinrichtungen (25) zum          exterieure de la paroi
laterale. Abziehen von verflussigtem  Material aus dem    65    6. Procede
suivant la revendication 1, carasct 7    ia mai~r~e cour de  P  0231 516 B1
12 ~    'C'  L~  N   S ~II ri  en ce que la matiere en cours de
liquefaction     ner une matiere pulverulente dans le recipient est
constituee de melange ou de composition en        (10), un dispositif de
sortie (25) pour evacuer la vrac et en ce que la garniture est constituee
de      matiere liquefiee du recipient (10), caract6ris6 en melange ou de
composition vitrifiable.                ce que une garniture r6fractaire
(35, 38) est 7. Procede suivant la revendication 1, caracte-    5    prevue
dans une partie mineure de la paroi rise en ce que le recipient tourne
autour d'un axe    laterale du recipient, ou 1'6paisseur de la garniture
sensiblement vertical, la matiere pulverulente est    pulverulente ne
suffit pas a adequatement isoler amenee 3 I'extremite superieure du
recipient, la      le recipient (10). matiere liquefiee s'ecoule a la
partie inferieure du    9. Appareil suivant la revendication 8, caracte-
recipient et la garniture s'effile en une partie   io   rise en ce qua le
dispositif de refroidissement relativement mince A I'extr6mite superieure
du        comprend un moyen pour pulveriser un agent de recipient.
refroidissement liquide contre des parties de sur- 8. Appareil pour
liquefier une matiere thermo-      face externe des parois laterales.
fusible, qui comprend:                                  10. Appareil
suivant la revendication 8, caracte- un r6cipient (10) comportant des
parois late-   15   rise en ce que la garniture refractaire est associ~e
rales et un fond monte A rotation autour d'un axe     A seulement une
partie superieure des parois sensiblement vertical, un dispositif (20) pour
ame-   laterales du recipient. 20 25 30 35 40 45 50 55 60 65 8    


