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(57) The invention according to the present applica-
tion provides kiln furniture assemblies for supporting ce-
ramic objects to be fired in a kiln, comprising first, second
and/or third kiln furniture cassettes an engaging connec-
tion with each other. The first, second and third kiln fur-
niture cassettes comprise supporting surfaces for sup-
porting ceramic objects to be fired. The first kiln furniture
cassettes comprise a plurality of feet extending from the
edges on opposite and parallel sides of said supporting
surfaces in a direction substantially perpendicular to said
supporting surface, which feet comprise one or several
recesses/extensions, which may act as female/male en-
gagement portions for appropriately shaped male/female
counterparts. The second kiln furniture cassettes com-
prise one or several extensions/recesses on the edges

on opposite and parallel sides the supporting surfaces,
and the extensions/recesses may act as male/female en-
gagement portions for appropriately shaped female/male
counterparts. The third kiln furniture cassettes comprise
one or several feet extending from one edge of said sup-
porting surfaces in a direction substantially perpendicular
to said supporting surface, which feet comprise one or
several recesses/extensions, which may act as female/
male engagement portions for appropriately shaped
male/female counterparts, and wherein the supporting
surface situated opposite and parallel to said feet com-
prises one or several recesses or extensions, wherein
said recesses and extensions may act as female/male
engagement portions for appropriately shaped corre-
sponding male/female counterparts
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to refractory kiln
furniture items for supporting products to be fired, in par-
ticular, kiln furniture cassettes, kits of parts and assem-
blies thereof. The invention further relates to a method
of assembling kiln furniture cassettes and the use of such
kiln furniture cassettes, assemblies and kits of parts.

BACKGROUND OF THE INVENTION

[0002] In the production process of ceramic products,
ceramic product precursors, the so-called green ceramic
products, are submitted to a firing operation in a firing
kiln. Firing temperatures usually reach levels of 950°C
to 1180°C and the duration for heating up, soaking time
and cooling down may be between 8 and 20 hours. In
order to avoid deformation through softening of the green
ceramic products during firing, such products are com-
monly supported on refractory kiln furniture cassettes.
Such cassettes are well known in the art and come in a
large variety of shapes and sizes, as described e.g. in
prior art documents EP 0 965 809 B1, WO 2007/132276
A1, or DE 20 2010 005 560 U1. In the case of relatively
heavy regularly shaped objects, such as roofing tiles, H-
shaped cassettes are presently preferred, since they of-
fer improved stability and stackability in kilns. Their main
advantageis thatthey allow improved and controlled heat
transfer within a kiln. H-shaped cassettes with a substan-
tially rectangular supporting surface for supporting a ce-
ramic object to be fired, and a plurality of feet extending
from the edges on opposite and parallel sides of said
supporting surface in a direction substantially perpendic-
ular to said supporting surface have been previously de-
scribed, for example in EP 0 210 911 B1, DE 2009 004
645 U1, or DE 2009 013 354 U1. One possible embod-
iment of H-shaped cassettes according to the prior art is
shown in Fig. 1. The H-shaped cassettes and their feet
are shaped such that several cassettes may be stacked
on top of each other to form a stable cassette stack, and
leaving enough space between the substantially rectan-
gular support portions such that each cassette may sup-
port one or several ceramic products to be fired.

[0003] Commonly, H-shaped cassettes are arranged
in a kiln by stacking of H-shaped cassettes on top of each
other, in a way that enough space is left between the
support portions to allow support of objects to be fired
thereon, and subsequent juxtaposition of a plurality of
stacks of cassettes. Such a regular pattern of arranging
identical cassettes of known dimensions allows straight-
forward calculation of the number of cassettes that fit into
a kiln and therefore of single ceramic objects that may
be fired in a single firing operation.

[0004] The mass of H-shaped cassettes during firing
entirely rests on the cassette feet. The feet of the bottom
cassettes in cassette stacks rest on reinforced resting
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spots on kiln cars forloading and unloading the cassettes
with the objects to be fired into the kiln. During use of the
cassettes, the feet may get damaged from chipping due
to the high loads to be borne by the cassettes and their
feet. Furthermore, friction caused by differences in ther-
mal expansion coefficients between the feet and the rest-
ing spots of the kiln car on which the feet of the cassettes
at the bottom of the stacks rest cause extra strain on and
abrasion of the material. Chipping and abrasion at the
feet of the cassettes may cause the cassette stacks to
become unstable, which is not desirable. The lower cas-
settes in particular are exposed to high stresses during
operation, reducing their lifetime. In economic terms, it
is desirable to reuse each cassette as many times as
possible.

[0005] During the firing process, heating energy is re-
quired for heating all the contents of the kiln, including
both the green ceramic objects to be fired and the cas-
settes. Itis therefore desirable to reduce the mass of kiln
furniture used as much as possible in relation to the mass
of the objects to be fired. A reduced relative mass of
cassettes leads to an increased energetic efficiency of
the firing process. An effective way of reducing the mass
has been described in WO 2009/077589 A1, which dis-
closes a high stability porous refractory material for kiln
furniture objects. This does nothowever address the pos-
sibility of reducing the mass of kiln furniture by structural
changes that would lead to a requirement for less mate-
rial.

[0006] The space availableinakiln sets a physical limit
to the number of ceramic objects to be fired during each
firing operation. It is therefore beneficial to stack the
green ceramic products to be fired as closely and effi-
ciently together as possible, while still ensuring that each
specific product to be fired is supported on kiln furniture
cassettes in order to avoid deformation through softening
or damage to the product during the firing process.
[0007] The state of the art therefore constitutes a prob-
lem.

SHORT DESCRIPTION OF THE INVENTION

[0008] The above mentioned problems are solved by
the invention according to the appended claims. In par-
ticular, the problem is solved by kiln furniture cassettes
for supporting ceramic objects to be fired in a kiln accord-
ing to claims 1, 2 and 3, by kiln furniture assemblies for
supporting ceramic objects to be fired in a kiln according
to claims 9 to 13 and kits of parts according to claims 14
and 15. Also part of the present invention are methods
for assembling the kiln furniture cassettes and their use
in firing ceramic products in a kiln.

[0009] The invention also relates to the following as-
pects:

[0010] A method of formation of an assembly for sup-
porting ceramic objects to be fired in a kiln, comprising
the step of assembling n kiln furniture cassettes of claim
1 or claims 4 to 8 when dependent on claim 1 and n-1
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kiln furniture cassettes of claim 2 or of claims 5 to 8 when
dependent on claim 2 in an alternating arrangement by
engagement of their respective male and female engage-
ment portions, and optionally the step of stacking a plu-
rality of the formed assemblies on top of each other, n
being an integer of 2 or more.

[0011] A method of formation of an assembly for sup-
porting ceramic objects to be fired in a kiln, comprising
the step of assembling a first kiln furniture cassette of
claim 1 or claims 4 to 8 when dependent on claim 1 with
one or several kiln furniture cassette of claim 3, or of
claims 4 to 8 when dependent on claim 3, wherein the
first kiln furniture cassette is situated at one extremity of
the assembly.

[0012] The use of a kiln furniture cassette or of a kiln
furniture assembly or of a kit of parts as described or
claimed herein for firing ceramic products in a kiln
[0013] In particular, the various types of kiln furniture
cassettes according to the present invention represent
modules for assembly comprising female and male parts
respectively, in order to form the kiln furniture assemblies
of claims 9 to 13.

[0014] In a first aspect of the present invention, there
are provided first kiln furniture cassettes for supporting
ceramic objects to be fired in a kiln, comprising a sup-
porting surface for supporting a ceramic object to be fired,
and one or several feet extending from the edges on op-
posite and parallel sides of said supporting surface in a
direction substantially perpendicular to said supporting
surface, and wherein said feet comprise one or several
recesses which may act as female engagement portions
for appropriately shaped corresponding male counter-
parts. Alternatively, the feet may comprise one or several
extensions which may act as male engagement portions
for appropriately shaped corresponding female counter-
parts.

[0015] The feet of the first kiln furniture cassettes ac-
cording to the present invention may be shaped such that
several of the cassettes may be stably stacked on top of
each other. The feet may have flat upper and lower sur-
faces. The sizes and shapes of the feet are such that
when several cassettes are stacked on top of each other,
they form a stable cassette stack leaving enough space
between the support portions such that each cassette
may support one or several ceramic products to be fired.
[0016] In a second aspect of the present invention,
there are provided second kiln furniture cassettes for sup-
porting ceramic objects to be fired in a kiln, comprising
a supporting surface for supporting a ceramic object to
be fired and one or several extensions extending from
the edges on opposite and parallel sides of said support-
ing surface, and wherein said extensions may actas male
engagement portions for appropriately shaped corre-
sponding female counterparts. Alternatively, the support-
ing surfaces may comprise and one or several recesses
in their edges on opposite and parallel sides of said sup-
porting surfaces, wherein said recesses may act as fe-
male engagement portions for appropriately shaped cor-
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responding male counterparts.

[0017] Inathird aspect according to the present inven-
tion, there are provided third kiln furniture cassettes for
supporting ceramic objects to be fired in akiln, comprising
a supporting surface for supporting a ceramic object to
be fired and one or several feet extending from one edge
of said supporting surface in a direction substantially per-
pendicular to said supporting surface, wherein said feet
comprise one or several recesses which may act as fe-
male engagement portions for appropriately shaped
male counterparts, and wherein the edge of the support-
ing surface situated opposite and parallel to said feet
comprises one or several extensions, wherein said ex-
tensions may act as male engagement portions for ap-
propriately shaped corresponding female counterparts.
Alternatively, the feet may comprise one or several ex-
tensions and the edge of the supporting surface situated
opposite and parallel to said feet comprises one or sev-
eral recesses, such that the extensions and recesses
may act as male and female engagement portions for
appropriately shaped corresponding female and male
counterparts. In an embodiment, the one or several feet
of the third kiln furniture cassette according to the present
invention are shaped such that when several third kiln
furniture cassettes are stably assembled, the feet allow
stable stacking of the assemblies on top of each other.
The feet may have flat upper and lower surfaces.
[0018] The first, second and third kiln furniture cas-
settes according to the present invention may have per-
forated supporting surfaces, which allow supporting of
products with complex shapes such that they may be
borne by several supporting surfaces. Furthermore, the
perforations allow handling of the kiln furniture cassettes
when hot using specialised equipment. The supporting
surfaces of the said kiln furniture cassettes may have a
substantially rectangular shape.

[0019] The first, second and third kiln furniture cas-
settes according to the present invention may have their
supporting surfaces designed to receive one or several
inlays in order to adapt its shape to a product to be fired.
[0020] The first, second and third kiln furniture cas-
settes according to the present invention may be made
of a ceramic material. A suitable ceramic material may
be selected from aluminosilicate ceramics, cordierite,
mullite and silicon carbide, or any combination thereof.
In an embodiment, the said kiln furniture cassettes com-
prise a ceramic matrix and ceramic microspheres. The
said kiln furniture cassettes may be produced by use of
a pressing technology, by use of a casting technology,
or by a combination of both.

[0021] Inone embodimentof the presentinvention, the
described kiln furniture cassettes for supporting ceramic
objects to be fired in a kiln have their recesses or exten-
sions respectively shaped such that they are suitable for
retaining two kiln furniture cassettes together when in
engagement with their respective counterparts.

[0022] The first, second and third kiln furniture cas-
settes according to the present invention are shaped
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such that they are engageable and disengageable, and
when a number of kiln furniture cassettes according to
the first, second and/or third aspects of the present in-
vention are connected together in an engaging fashion,
they may form a kiln furniture assembly for supporting a
plurality of ceramic objects to be fired in a kiln. Such an
assembly may comprise nkiln furniture cassettes accord-
ing to the first aspect of the present invention and n-1
kiln furniture cassettes according to the second aspect
of the present invention, engaging each other in an al-
ternating linear arrangement, n being an integer of 2 or
more. In that case, the cassettes at both extremities of
the assembly will always be first kiln furniture cassettes,
which each comprise a plurality of feet. Alternatively, an
assembly according to the present invention may com-
prise one kiln furniture cassette according to the first as-
pect of the present invention at one extremity in positive
engagement with a series of any number of engaged kiln
furniture cassettes according to the third aspect of the
present invention. Any other stable assembly of a com-
bination of first, second and/or third kiln furniture cas-
settes in engagement also forms part of the present in-
vention.

[0023] A plurality of assemblies as described above
may be stacked on top of each other, such that the feet
of each kiln furniture cassette according to the firstand/or
third aspect of the present invention may rest on either
the base of the kiln, or on the feet of a kiln furniture as-
sembly below. A plurality of such stacks may be intro-
duced into a kiln for firing green ceramic products in a
single firing operation.

[0024] Also part of the present invention are assem-
blies as described above, further comprising bottom batts
for supporting the feet of the bottom kiln furniture cas-
settes of claim 1 or 4. Said bottom batts act as interme-
diate elements and are placed in the kiln between the
kiln car spots and the feet of the bottom kiln furniture
cassettes according to the first aspect of the present in-
vention in the assembly.

[0025] Methods for assembling any of the above men-
tioned assemblies from kiln furniture cassettes of the
present invention also form part of the present invention.
[0026] Also partof the presentinvention is a kit of parts
for assembling a kiln furniture assembly for supporting
ceramic objects to be fired in a kiln comprising a plurality
of kiln furniture cassettes according to the first aspect of
the invention, and at least one kiln furniture cassette ac-
cording to the second aspect of the invention. Alterna-
tively, the kit may comprise one kiln furniture cassette
according to the first aspect of the invention and any
number of kiln furniture cassettes according to the third
aspect of the invention. Any other kit comprising a
number of first, second and third kiln furniture cassettes
that may be assembled to form a stable assembly also
forms part of the present invention.

[0027] The use of any of the kiln furniture cassettes,
of any of the kiln furniture assemblies, and of any kit of
parts as described herein also forms part of the invention
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according to the present application.

[0028] When using the kiln furniture cassettes, the kiln
furniture assemblies, and the kit of parts of the present
invention, the ratio of the total mass of the kiln furniture
items compared to the mass of the ceramic objects to be
burned is reduced compared to the state of the art. Fur-
thermore, the kiln furniture assemblies according to the
present invention take less space when used for firing of
products in a kiln than kiln furniture cassettes according
to the state of the art. Therefore, more ceramic objects
may be introduced into the kiln at any one time, allowing
for larger batches of ceramic objects to be fired per firing
operation.

[0029] Furthermore, the number offeetresting on other
contact surfaces, such as other cassette feet or the base
of the kiln is reduced compared to the H-cassettes ac-
cording to the state of the art. This leads to a reduction
in abrasion on the cassettes and improves the overall
reusability of the cassettes. The modular assembly com-
prising only two types of modules (kiln furniture cassettes
according to the first and second aspects of the present
invention) allows easy replacement of modules when
abrasions, chipping or other types of damage occur that
may lead to a reduction in the stability of the assembly.

SHORT DESCRIPTION OF THE FIGURES

[0030] The invention will be further illustrated by refer-
ence to the following figures:

Fig. 1 shows a simplified perspective view of a H-
cassette according to the state of the art;
shows a simplified front view of three H-cas-
settes according to the state of the art in a
standard arrangement for introducing into a
kiln when firing ceramic products;

shows a simplified perspective view of the ar-
rangement of Fig. 2a;

shows a simplified perspective view of a kiln
furniture cassette according to the first aspect
of the present invention;

shows a simplified perspective view of a kiln
furniture cassette according to the second as-
pect of the present invention;

shows how a kiln furniture cassette according
to the first aspect of the present invention and
a kiln furniture cassette according to the sec-
ond aspect of the present invention may be
combined by engaging connection according
to the method of the present invention;
shows a simplified front view of two kiln furni-
ture cassettes according to the first aspect of
the present invention and one kiln furniture
cassette according to the second aspect of the
present invention, engaged with each other in
an alternating arrangement;

shows a simplified perspective view of the ar-
rangement of Fig. 5a;

Fig. 2a

Fig. 2b

Fig. 3a

Fig. 3b

Fig. 4

Fig. 5a

Fig. 5b
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Fig. 6 shows a simplified perspective view of the ar-
rangement of Fig. 5a in combination with bot-
tom batts for supporting the kiln furniture as-
sembly according to the present invention in

a kiln.

DETAILED DESCRIPTION OF THE INVENTION

[0031] The presentinvention according to the append-
ed claims provides kiln furniture cassettes and kiln furni-
ture assemblies for supporting green ceramic objects
during firing in order to prevent deformation through sof-
tening and abrasion of the green ceramic objects during
firing. The ceramic objects to be fired may be heavy clay
roofing tiles.

[0032] The present invention provides first, second
and third kiln furniture cassettes, which may be assem-
bled in order to form kiln furniture assemblies. Exemplary
embodiments of the first and second kiln furniture cas-
settes are shown in Figs. 3a and 3b respectively.
[0033] Thefirstkilnfurniture cassettes accordingtothe
present invention have a structure that is similar to the
structure of state of the art H-type kiln furniture cassettes
shown in Fig. 1. In particular, the first kiln furniture cas-
settes are intended for supporting ceramic objects to be
fired in a kiln and comprise a supporting surface for sup-
porting a ceramic object to be fired, and a plurality of feet
extending from the edges on opposite and parallel sides
of said supporting surface in a direction substantially per-
pendicular to said supporting surface. The first kiln fur-
niture cassettes are characterised in that their feet com-
prise one or several recesses which may act as female
engagement portions for appropriately shaped male
counterparts. Alternatively, the feet may comprise one
or several extensions which may act as male engage-
ment portions for appropriately shaped corresponding fe-
male counterparts. When in use, the first kiln furniture
cassettes are intended to be oriented such that the sup-
porting surfaces are substantially horizontal and the feet
extend substantially vertically in both directions from op-
posite edges of the supporting surfaces.

[0034] The second kiln furniture cassettes according
to the present invention do not comprise any feet nor any
other means for independently supporting the cassettes.
They comprise a supporting surface for supporting a ce-
ramic object to be fired and one or several extensions
extending from the edges on opposite and parallel sides
of said supporting surface. They are characterised in that
said extensions may act as male engagement portions
for appropriately shaped female counterparts. Alterna-
tively, the supporting surfaces may comprise and one or
several recesses in their edges on opposite and parallel
sides of said supporting surfaces, wherein said recesses
may act as female engagement portions for appropriately
shaped corresponding male counterparts. When in use,
the second kiln furniture cassettes are intended to be
oriented such that the supporting surfaces are substan-
tially horizontal.
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[0035] The third kiln furniture cassettes according to
the present invention may be considered a combination
of the firstand second kiln furniture cassettes, in that they
only have one or several feet extending from one of the
edges of the supporting surface in a direction substan-
tially perpendicular to said supporting surface. The said
feet comprise one or several recesses which may act as
female engagement portions for appropriately shaped
male counterparts, and the edge of the supporting sur-
face located opposite and parallel to the edge from which
the feet extend comprises one or several extensions,
which may act as male engagement portions for appro-
priately shaped female counterparts. Alternatively, the
feet may comprise one or several extensions which may
act as male engagement portions for appropriately
shaped corresponding female counterparts, and the
edge opposite may comprise one or several recesses,
which may act as female engagement portions for ap-
propriately shaped male counterparts. When in use, the
third kiln furniture cassettes are intended to be oriented
such that the supporting surfaces are substantially hori-
zontal and the one or several feet extend substantially
vertically in both directions from one edge of the support-
ing surfaces.

[0036] The supporting surfaces of the first, second and
third kiln furniture cassettes may be substantially rectan-
gular, in order to allow easy stacking and arranging of
the cassettes in a kiln.

[0037] The one or more recesses (or extensions, as
the case may be) on the first kiln furniture cassettes and
the one or more extensions (or recesses, as the case
may be) on the second kiln furniture cassettes may be
shaped such that the first and second kiln furniture cas-
settes may be easily assembled by positive engagement
of the one or more (male) extensions of the second (or
first) kiln furniture cassettes with respective (female) re-
cesses of the first (or second) kiln furniture cassettes.
The recesses and extensions on opposite ends of the
first and second kiln furniture cassettes respectively may
have different shapes and arrangements, such that only
one end of a second kiln furniture cassette may be con-
nected to a particular end of a first kiln furniture cassette.
Figs. 3a and 3b show examples of shapes of recess/
extension-combinations that may form an engaging con-
nection.

[0038] Additionally, the one or more recesses or ex-
tensions on a first kiln furniture cassette and the one or
more extensions and recesses on a third kiln furniture
cassette may be shaped such that the first and third kiln
furniture cassettes may be easily assembled by positive
engagement of the one or more extensions or recesses
of the third kiln furniture cassettes with respective recess-
es or extensions of the first kiln furniture cassettes.
[0039] In general, any assembly formed by a combi-
nation of first, second and/or third kiln furniture cassettes
according to the presentinvention that may form a stable
assembly for supporting ceramic objects to be fired in a
kiln forms part of the present invention.
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[0040] As partofthe present invention, any extensions
and recesses with shapes that allow secure engagement
of the first, second and/or third kiln furniture cassettes
may be provided. Fig. 4 schematically shows an example
of how a second kiln furniture cassette may engage with
a first kiln furniture cassette according to the present in-
vention.

[0041] Inone embodiment of the presentinvention, the
extensions and recesses are shaped such thatthey allow
retaining of two kiln furniture cassettes together when in
engagement with their respective counterpart. This type
of connection provides added stability to the assemblies
according to the present invention.

[0042] The first, second and third kiln furniture cas-
settes may be made of any material suitable for use in a
kiln, as commonly known to the skilled person in the art.
They may be made of a ceramic material, such as a ce-
ramic refractory material. As mentioned above, the ratio
of the mass of the kiln furniture compared to the mass of
the products to be fired may be reduced as much as
possible. Therefore it is advantageous to use a light-
weight ceramic material, such as a material comprising
aceramic matrix and ceramic microspheres, as disclosed
in international patent application published under WO
2009/077589 A1. In one embodiment, the material of the
said kiln furniture cassettes according to the present in-
vention may comprise a ceramic such as an aluminosil-
icate ceramic, cordierite, mullite and silicon carbide
and/or any combination thereof. The said kiln furniture
cassettes may be made of the same material, in order to
avoid a difference in thermal expansion coefficients be-
tween the materials, which may lead to increased abra-
sion and strain at the engaging recesses and extensions
of the first and second kiln furniture cassettes respec-
tively, which would reduce the stability of the assembly
as awhole and shorten he lifetime of the said kiln furniture
cassettes.

[0043] The advantages of the present invention be-
come clear when considering an assembly of first, sec-
ond and/or third kiln furniture cassettes. The method of
formation of a kiln furniture assembly for supporting ce-
ramic objects to be fired in a kiln also forms part of the
present invention. In order to form such an assembly, in
one embodiment, a first kiln furniture cassette and a sec-
ond kiln furniture cassette are assembled by engaging
extensions of a second kiln furniture cassette with cor-
responding recesses of a first kiln furniture cassette, as
exemplified in Fig. 4. Then the extensions of the second
kiln furniture cassette on the opposite end of the exten-
sions already engaged into the recesses of a first kiln
furniture cassette are connected by positive engagement
into a further first kiln furniture cassette, through its cor-
responding recesses. Next, a further second kiln furniture
cassette is connected by positive engagement into the
further first kiln furniture cassette, and so on until an as-
sembly of first and second kiln furniture cassettes of the
desired size is formed. Alternatively, the first kiln furniture
cassettes may have extensions and the second kiln fur-
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niture cassettes may have ecesses, but the method of
formation of the assembly remains the same. The kiln
furniture cassettes at both ends of the assembly formed
are first kiln furniture cassettes. In this way, an assembly
of first and second kiln furniture cassettes is formed, com-
prising n first kiln furniture cassettes and n - 1 second
kiln furniture cassettes, n being an integer of 2 or more.
The assembly will have n + n-1 = 2n - 1 supporting sur-
faces for supporting ceramic objects to be fired, n being
an integer of 2 or more. An Example of an assembly with
n = 2 is shown in Fig. 5a and 5b.

[0044] Inafurtherembodiment, afirstkilnfurniture cas-
sette may be connected to a third kiln furniture cassette
by engagement of extensions on the edge of the sup-
porting surface of the third kiln furniture cassette that
does not have one or several feet protruding from it, with
recesses in the feet on one edge of said first kiln furniture
cassette. Next, another third kiln furniture cassette is en-
gaged using its extensions into the recesses of the third
kiln furniture cassette already connected to said first kiln
furniture cassette. Any number of third kin furniture cas-
settes may be added to the assembly. Alternatively, the
first and third kiln furniture cassettes have extensions
extending from their feet, which are used for secure en-
gagement into recesses on the edges of the supporting
surfaces of the third kiln furniture cassettes.

[0045] In general, any assembly formed by a combi-
nation of first, second and/or third kiln furniture cassettes
according to the presentinvention that may form a stable
assembly for supporting ceramic objects to be fired in a
kiln, and any method of assembling first, second and/or
third kiln furniture cassettes into such an assembly forms
part of the present invention.

[0046] The final size of the assembly of first, second
and/or third kiln furniture cassettes may correspond to
the greatest possible width at which the assembly may
fit laterally into a kiln in which the objects are to be fired.
[0047] The size of the supporting surfaces of the first,
second and third kiln furniture cassettes for supporting a
ceramic object to be fired may be chosen such that each
supporting surface for supporting a ceramic object to be
fired may support one object to be fired (such as for ex-
amples a heavy clay roofing tile to be fired).

[0048] Inthe described assembilies, the feet of the first
and/or third kiln furniture cassettes bear the load of the
supporting surfaces of both first and second kiln furniture
cassettes, and the weight of the objects to be fired. The
assemblies of first, second and/or third kiln furniture cas-
settes may be stacked on top of each other up to adesired
height. The total height of the stacked assemblies may
be chosen such that a maximum of objects to be fired
may be introduced into a kiln. The feet of the first and/or
third kiln furniture cassettes in the bottom assembly bear
the full load of all of the assemblies stacked above. In
particular, in an assembly comprising only first and sec-
ond kiln furniture cassettes, each first kiln furniture cas-
sette bears the load of all the first kiln furniture cassettes
stacked above it, as well as half the weight of all the



11 EP 2 631 583 A1 12

second kiln furniture cassettes stacked above it on its
one side and halfthe weight of all the second kiln furniture
cassettes on its other side stacked above it. Similarly, in
an assembly comprising only first and third kiln furniture
cassettes, each foot bears the load of one full supporting
surface including its load. Therefore, the weight borne
by each foot is nearly twice as much compared to the
weight borne by H-type cassettes according to the state
of the art when used in a stacked conformation. The feet
ofthe firstand third kiln furniture cassettes therefore need
to be designed such that they can support the mass of
all kiln furniture cassette assemblies as well as of the
objects to be fired stacked above.

[0049] Inafurtheraspect of the presentinvention there
are provided intermediate elements for placing between
the assemblies for supporting ceramic objects to be fired
in a kiln and the resting spots of the kiln car (see Fig. 6).
These intermediate elements provide extra stability to
the bottom first and third kiln furniture cassettes and
thereby help avoid rocking and movement of the assem-
bly, which might otherwise lead to disengagement of kiln
furniture cassettes in the stacked assemblies. The said
intermediate elements are constituted by two elongated
supporting members, which extend under the feet of said
first kiln furniture cassettes, connected by a plurality of
crossbars to hold the elongated supporting members in
position. The intermediate elements may be made of the
same material as the first and second kiln furniture cas-
settes of the assembly, in order to avoid a difference in
thermal expansion coefficients between the materials,
which may lead to increased abrasion and strain at the
interfaces between the feet of the first kiln furniture cas-
settes and the intermediate elements.

[0050] The use of the first, second and third kiln furni-
ture cassettes and of the assemblies and kits of parts
according to the presentinvention leads toimprovements
in efficiency through the reduced amount of space need-
ed for providing support to each object to be fired in a
kiln. The first, second and/or third kiln furniture cassettes
when assembled according to the present invention oc-
cupy less space than conventional H-shaped cassettes.
This means that more objects may be fired in a kiln per
firing operation. Alternatively, the same amount of ob-
jects as previously may be fired in a smaller kiln.
[0051] Furthermore, the first, second and third kiln fur-
niture cassettes and the assemblies and kits of parts ac-
cording to the present invention have a lower mass per
object to be fired compared to conventional H-shaped
cassettes. This is due in particular to the fact the second
kiln furniture cassettes according to the presentinvention
have no feet or other supporting elements, and therefore
are essentially reduced to a supporting surface, and that
the third kiln furniture cassettes according to the present
invention only have feet on one edge of their supporting
surfaces. Therefore the energy required for heating up
the kiln furniture during afiring operation is reduced, lead-
ing to further increases in efficiency. This is especially
true when the said kiln furniture cassettes are made of
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specialised highly stable low-weight refractory materials
as described above.

[0052] Perforations in the supporting surfaces lead to
a further reduction in mass without substantial reduction
in stability, and further allow the support of complex
shaped objects over several stacked kiln furniture cas-
settes, as well as the handling of the kiln furniture cas-
settes with handling equipmentwhen hot. The supporting
surfaces may further be designed to receive inlays, which
allow them to more securely support certain objects, as
described for example in DE 2009 013 354 U1.

[0053] The modular assemblies according to the
present invention requiring only two types of modules
(the first and second, or the first and third kiln furniture
cassettes) improve the serviceability and ease of use of
the kiln furniture according to the present invention. In
general, kiln furniture cassettes may be reused hundreds
of times and only have to be taken out of service when
they sustain structural damage from chipping or abra-
sion, in particular on their feet, which leads to reduced
stability of kiln furniture assemblies and cassette stacks.
According to the present invention, the second kiln fur-
niture cassettes do not comprise any load bearing ele-
ments (no feet), which could be damaged. The feet of
the first and third kiln furniture cassettes on the other
hand bear a heavier load compared to state of the art
cassettes. According to the present invention, the re-
placement of parts is straightforward, since the first, sec-
ond and third kiln furniture cassettes have a relatively
simple design and may be easily replaced when dam-
aged by disassembling a kiln furniture assembly, dispos-
ing of a damaged first, second or third kiln furniture cas-
sette and reassembling an assembly using replacement
kiln furniture cassettes.

EXAMPLE

[0054] A standard industrial size kiln for firing ceramic
objects is designed for fitting items over a width of ap-
proximately 6,500 mm inside. Standard H-shaped cas-
settes for bearing heavy clay roofing tiles according to
the state of the art have an external width (1) of 390 mm.
This allows an internal width for each H-type cassette of
350 mm for placing one heavy clay roofing tile. When
introduced in a kiln for firing green ceramic products, the
H-shaped cassettes are placed next to each other as
shown in Fig. 2b. In order to ensure adequate air current
and therefore uniform temperature within the kiln, a gap
(g) of 12 mm is provided between the juxtaposed H-cas-
settes. In view of these limitations, the maximum number
of H-shaped cassettes that may be juxtaposed during
firing of objects is 16, taking up a width of 16 X 390 mm
+15 X 12 mm = 6,436 mm.

[0055] Firstand secondkiln furniture cassettes accord-
ing to the present invention were assembled in order to
form a cassette assembly by engaging the extensions of
second kiln furniture cassettes with the recesses of the
first kiln furniture cassettes. The first kiln furniture cas-
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settes according to the present invention have the same
width of the H-shaped cassettes of the prior art, 390 mm,
which allows an internal width for placing an object to be
fired (such as a heavy clay roofing tile) of 350 mm (il).
The second kiln furniture cassettes when assembled
have a width of 350 mm (il; not including the extensions
which are introduced into the corresponding recesses of
the first kiln furniture cassettes when assembled), also
allowing the support of a heavy clay roofing tile. Further-
more, no gap needs to be left between assembled cas-
settes. In view of these limitations, the total number of
supports which may be juxtaposed in an kiln is 9 first kiln
furniture cassettes and 8 second kiln furniture cassettes,
allowing the introduction of a total of 17 cassettes next
to each other, supporting the same number of heavy clay
roofing tiles, taking up a width of 9 X 390 mm + 8 X 350
mm = 6,310 mm.

[0056] Since the first and second kiln furniture cas-
settes according to the present invention have substan-
tially the same total height (h) and length (L) as the H-
shaped cassettes according to the prior art, an equivalent
number of kiln furniture items may be stacked on top of
each other, and an equivalent number of stacks may fit
inside a kiln. Therefore the number of heavy clay roofing
tiles that may be fired in a single batch for the given kiln
is 1/16% (6.25%) higher compared to when H-shaped
cassettes according to the state of the art are used.

Claims

1. Kilnfurniture cassette for supporting ceramic objects
to be fired in a kiln, comprising
a supporting surface for supporting a ceramic object
to be fired, and
one orseveral feetextending from edges on opposite
and parallel sides of said supporting surface in a di-
rection substantially perpendicular to said support-
ing surface,
characterised in that said feet comprise one or sev-
eral recesses or extensions which may act as fe-
male/male engagement portions for appropriately
shaped corresponding male/female counterparts.

2. Kilnfurniture cassette for supporting ceramic objects
to be fired in a kiln, comprising
a supporting surface for supporting a ceramic object
to be fired and
one or several extensions or recesses extending
from or in the edges on opposite and parallel sides
of said supporting surface,
characterised in that said extensions/recesses
may actas male/female engagement portions for ap-
propriately shaped corresponding female/male
counterparts.

3. Kilnfurniture cassette for supporting ceramic objects
to be fired in a kiln, comprising
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10.

a supporting surface for supporting a ceramic object
to be fired, and

one or several feet extending from one edge of said
supporting surface in a direction substantially per-
pendicular to said supporting surface,
characterised in that said one or several feet com-
prise one or several recesses or extensions which
may act as female/male engagement portions for ap-
propriately shaped male/female counterparts and in
that the edge of the supporting surface situated op-
posite and parallel to said feet comprises one or sev-
eral extensions or recesses, wherein said exten-
sions or recesses may act as male/female engage-
ment portions for appropriately shaped correspond-
ing female/male counterparts.

Kiln furniture cassette for supporting ceramic objects
to be fired in a kiln according to claim 1 or 3, wherein
said feet are shaped such that individual cassettes
may be stacked on top of each other.

Kiln furniture cassette for supporting ceramic objects
to be fired in a kiln according to any of the previous
claims, wherein the supporting surface has a sub-
stantially rectangular shape and/or is perforated.

Kiln furniture cassette for supporting ceramic objects
to be fired in a kiln according to any of the previous
claims, wherein the supporting surface is designed
to receive one or several inlays in order to adapt its
shape to a product to be fired.

Kiln furniture cassette for supporting ceramic objects
to be fired in a kiln according to any of the previous
claims, wherein the kiln furniture cassette is made
of a ceramic material.

Kiln furniture cassette for supporting ceramic objects
to be fired in a kiln according to any of the previous
claims, wherein the recesses or extensions respec-
tively have shapes is suitable for retaining two kiln
furniture cassettes together when in engagement
with their respective counterpart.

Kiln furniture assembly for supporting ceramic ob-
jects to be fired in a kiln, comprising kiln furniture
cassettes according to any of the previous claims,
connected through their engaging male and female
portions.

Kiln furniture assembly for supporting ceramic ob-
jects to be fired in a kiln according to claim 9, com-
prising n kiln furniture cassettes of claim 1, or of any
of claims 4-8 when dependent on claim 1, in an al-
ternating arrangement and in an engaging connec-
tion with n-1 kiln furniture cassettes of claim 2, or
any one of claims 5-8 when dependent on claim 2,
n being an integer of 2 or more.
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. Kiln furniture assembly for supporting ceramic ob-
jects to be fired in a kiln according to claim 9, com-
prising at one extremity one kiln furniture cassette
of claim 1, or of any of claims 4 to 8 when dependent
on claim 1, connected to one or more kiln furniture
cassettes of claim 3, or of any of claims 4 to 8 when
dependent on claim 3.

Kiln furniture assembly for supporting ceramic ob-
jects to be fired in a kiln comprising a plurality of kiln
furniture assemblies of any of claims 9 to 11 stacked
on top of each other.

Kiln furniture assembly for supporting ceramic ob-
jects to be fired in a kiln according to claims 9 to 11,
further comprising n supporting batts for supporting
the feet of the bottom kiln furniture cassettes of claim
10or3,orclaim4to 8 when dependent on claim 1 or 3.

Kit of parts for assembling a kiln furniture assembly
for supporting ceramic objects to be fired in a kiln
comprising a plurality of kiln furniture cassettes ac-
cording to any one of claims 1 to 8, which may be
assembled to form a stable assembly.

Kit of parts for assembling a kiln furniture assembly
for supporting ceramic objects to be fired in a kiln
according to claim 14, comprising

(a) a plurality of kiln furniture cassettes accord-
ing to claim 1 or any one of claims 4 to 8 when
dependent on claim 1, and

(b1) atleast one kiln furniture cassette according
to claim 2 or any of claims 5to 8 when dependent
on claim ; or

(b2) atleast one kiln furniture cassette according
to claim 3, or any of claims 4 to 8 when depend-
ent on claim 3.
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Fig. 2a
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Fig. 4
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Fig. 5a

Fig. 5b
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Fig. 6
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