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(54) Storage silo for storing a reclaimed fine graded filler material

(57) The present invention relates to a storage silo
(200) for storing a reclaimed fine graded filler material
(107) used in an asphalt plant (100), said storage silo
(200) having an inlet (202) for receiving the reclaimed
fine graded filler material (107) and an outlet (205) for
outputting the reclaimed fine graded filler material (107)
out of the storage silo (200), said storage silo (200) com-
prising a hollow storage body (204) adapted to receive
a portion of the reclaimed fine graded filler material (107)
received by the storage silo (200), characterized by an
essentially vertical channel structure (203) arranged in
the vicinity of the storage body (204), said channel struc-
ture (203) being adapted to provide a direct passage be-
tween the inlet (202) and the outlet (205) of the storage
silo (200) and adapted to receive a portion of the re-
claimed fine graded filler material (107) received by the
storage silo (200), wherein the storage silo (200) is adapt-
ed such that, in use, the reclaimed fine graded filler ma-
terial (107) being outputted through the outlet (205) of
the storage silo (200) consists of reclaimed fine graded
filler material (107) from the storage body (204) and the
channel structure (203).

Furthermore, the present invention also relates to a
method for producing asphalt products (113) comprising
a silo (200) as described above.
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Description

Technical field

[0001] The present invention relates to a storage silo
for storing a reclaimed fine graded filler material. The
present invention also relates to a method for producing
an asphalt product in an asphalt plant.

Technical background

[0002] Typically, the production of asphalt products,
such as hot mix asphalt for asphalt paving, requires var-
ious ingredients, including mineral fill or fines to obtain
the desired physical characteristics. Plants for producing
the asphalt products generally utilize a rotary drum dryer
wherein a hot gas stream is directed through the drum
dryer to dry and heat materials. As the hot gas stream
interacts with the materials in the drum, particulate mat-
ter, generally referred to as filler material, becomes en-
trained in the hot gas stream and is exhausted from the
drum along with the hot gases from the hot gas stream.
[0003] The filler material, generally exceeding a tem-
perature of 80 to 120 degrees Celsius, is often removed
in two steps from the exhausted hot gases by passing
the hot gases through a cyclone separator (in a first step,
thereby producing a coarse graded filler material) and
there after through a filter media (in a second step, there-
by producing a fine graded filler material). The coarse
graded filler will be transported back to the mainstream
of material coming out of the drying drum, and the fine
graded filler material being separated over the filter me-
dia will be reclaimed and stored for later use.
[0004] Unfortunately, the rate at which the filler mate-
rial is separated from the hot gases may vary or differ
from the rate that filler material is needed for the particular
design mix concurrently being produced by the asphalt
plant. Therefore, a relatively large buffer arrangement for
buffering the filler material, such as a relatively large stor-
age silo, is needed.
[0005] Such a buffering arrangement and the use of
such a buffering arrangement in an asphalt plant is dis-
closed in US 5 820 257. The buffering arrangement pro-
vides a temporary storage, wherein filler material being
removed at a greater rate than needed for filler material
in concurrently produced asphalt products can be tem-
porarily accumulated for subsequent use, and where
temporarily stored filler material can be used to satisfy a
deficiency wherein filler material needed for producing
asphalt products is greater than the quantity of filler ma-
terial being concurrently provided by the asphalt plant
producing the asphalt products.
[0006] However, the disclosed buffering arrangement
is not adapted to take care of the energy losses that are
introduced due to the fact that the hot filler material is
cooling down in the buffering arrangement. This is espe-
cially apparent when the rate at which the filler material
is generated is higher than the rate at which the filler

material is needed.
[0007] There is therefore a need for an improved stor-
age silo for storing a filler material, substantially over-
coming at least some of the disadvantages of the prior
art, and more specifically that overcome or at least alle-
viate the problem with energy loss due to the temporary
storage of hot filler material in a storage silo.

Summary of the invention

[0008] The above object is met by a storage silo for
storing a reclaimed fine graded filler material as defined
in claim 1 below, and a method for producing asphalt
products in an asphalt plant as defined in claim 9. The
appended sub-claims define advantageous embodi-
ments in accordance with the present invention.
[0009] According to an aspect of the invention, there
is provided a storage silo for storing a reclaimed fine grad-
ed filler material used in an asphalt plant, the storage silo
having an inlet for receiving the reclaimed fine graded
filler material and an outlet for outputting the reclaimed
fine graded filler material out of the storage silo, the stor-
age silo comprising a hollow storage body adapted to
receive a portion of the reclaimed fine graded filler ma-
terial received by the storage silo An essentially vertical
channel structure is furthermore arranged in the vicinity
of the storage body, the channel structure being adapted
to provide a direct passage between the inlet and the
outlet of the storage silo, and adapted to receive a portion
of the reclaimed fine graded filler material received by
the storage silo, wherein the storage silo is adapted such
that, in use, the reclaimed fine graded filler material being
outputted through the outlet of the storage silo consist of
reclaimed fine graded filler material from the storage
body and the channel structure.
[0010] The term "reclaimed fine graded filler material"
is understood to mean, in the context of this application,
the filler material produced through the separation proc-
ess by a filter media by heating a stone aggregate in a
rotary drum dryer in an asphalt plant.
[0011] A storage silo arranged in the above-described
manner fulfills at least some of the intended objects. Re-
claimed fine graded filler material provided to the storage
silo may be transported from the inlet to the outlet, via
the channel structure, without being stored in the storage
body. Hence, the reclaimed fine graded filler material
may not have to be subject to any substantial heat loss
before it is re-transferred to the asphalt production proc-
ess, and will therefore not need to be re-heated to the
same extent as reclaimed fine graded filler material that
has been stored in a silo according to prior art. Preferably,
with an adequate throughput of filler material and an ad-
equate distribution of filler material between the storage
body and the channel structure, the filler material may
not need to be re-heated at all. This is advantageous
both in terms of cost and in terms of quality of the asphalt
being produced.
[0012] Preferably, the storage silo is arranged essen-
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tially vertical, however, the person skilled in the art real-
izes that other constructions are possible, such as for
example and storage container that has been arranged
in a horizontal position.
[0013] Furthermore, since at least a major part of the
reclaimed fine graded filler material may be re-trans-
ferred to the process without being stored in the storage
body of the silo, it is possible to re-transfer filler material
with substantially the same composition as the material
already being used in the process. This gives better con-
trol of the composition of the asphalt being produced,
and a better possibility to control the quality of the pro-
duced asphalt.
[0014] Even further, the above described arrangement
of a storage silo is, due to the combination of storage
body and vertical channel structure, capable of handling
large fluctuations in the amount of filler material being
transferred into and out of the silo. If, for example, more
filler material is being provided through the inlet than is
desired to feed out through the outlet, the surplus may
be stored in the storage body. On the other hand, if less
filler material is being fed into the silo than is desired to
feed out, filler material from the storage body may be fed
out in combination with the directly re-transferred filler
material to provide the desired amount of filler material
from the silo to the process.
[0015] The filler material as being referred to in this
application is intended to include filler material such as
mineral fill dust or fines.
[0016] The silo may have a substantially circular cross-
section, however, it would be possible to use a different
form, such as a square cross-section. Furthermore, it
may be advantageous if a radius of the hollow storage
body is essentially larger than a radius of the vertical
channel structure.
[0017] Advantageously, the channel structure is ar-
ranged inside of the storage body. When the channel
structure is arranged inside the storage body, it may be
positioned either centrally in the storage silo or at any
side of the storage body. However, it is also possible to
arrange the channel structure outside, but in the vicinity,
of the storage body. The flexibility in how to arrange the
channel structure in relation to the storage body of the
silo simplifies retro-fitting of or upgrading conventional
silos in accordance with the present invention.
[0018] Preferably, the storage silo further comprises
means for adjusting a composition of filler material being
outputted through the outlet of the storage silo.
[0019] This is advantageous in order to control the
composition of the material being used in the process for
producing asphalt, and hence to control the composition
and quality of the produced asphalt. It is also advanta-
geous in order to handle different ratios of incoming and
outgoing filler material to and from the silo. As described
above, if a surplus of filler material is inputted to the silo,
the surplus may be stored in the storage body. This stored
filler material may then be re-transferred to the process
later. By means for adjusting the composition of filler ma-

terial being outputted, it is possible to alter the amount
of stored filler material being fed into the process. This
is useful in order to handle a situation where it is desired
to output a larger quantity of filler material than is being
fed into the silo.
[0020] In one embodiment of the present invention, the
storage silo further comprises means for adjusting the
vertical position of the channel structure, such that the
composition of filler material is adjusted.
[0021] Preferably, the hollow storage body according
to this embodiment has a lower tapered end. The inlet of
the storage silo is then preferably positioned in the upper
region of the silo, and the outlet is positioned at the lower
tapered, or conical, end of the silo. Furthermore, accord-
ing to this embodiment the hollow storage body and the
channel structure are essentially circular and the channel
structure is preferably arranged substantially centrally in-
side the storage body of the silo. By adjusting the height
of the bottom end of the channel structure arranged inside
the silo, the amount of filler material that is transferred
from the storage body surrounding the channel structure
to the outlet is adjusted. Hence, it becomes possible to
adjust the composition of filler material being fed out
through the outlet of the silo. This possibility is advanta-
geous both for handling fluctuations of filler material be-
ing fed into the silo and also for obtaining the desired
characteristics of the asphalt being produced.
[0022] The capacity of the channel structure may be
set such that it relates to the capacity of the rotary drum
dryer and the time period for the mixing cycle for the
asphalt plant or the hot storage capacity of aggregate in
the asphalt plant. In one embodiment, the storage ca-
pacity of the channel structure is arranged to be less than
a 1/5 of a total storage capacity of the storage silo. The
channel structure is not intended to be used as a storage
area and, hence, it does not need to have a large volume.
In fact, a large volume may even be a disadvantage. Filler
material may then be gathered in the channel structure,
resulting in heat loss before the filler material is re-trans-
ferred to the process, and that the desired filler material,
i.e. filler material with the same composition as the ma-
terial being processed, does not become re-transferred
to the process. It may of course be specific situations
where a large volume channel structure is beneficial. This
may for instance be in situations where a large throughput
of filler material through the silo is anticipated.
[0023] It may be beneficial to use a storage silo as
described above in an arrangement for producing as-
phalt.
[0024] Furthermore, it may also be beneficial, in an
asphalt plant for producing asphalt products wherein a
rotary drum thereof generates filler material that is reus-
able for producing the asphalt products, that the asphalt
plant further comprises a storage silo as described
above, wherein said storage silo is adapted to receive
the filler material generated by the rotary drum, and
adapted to dispense the filler material as needed for pro-
ducing the asphalt product.
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[0025] By utilizing a storage silo as described above
in an asphalt plant, it will be possible to gain the benefits
of reduced need for re-heating of stored reclaimed fine
graded filler material and also the benefits of using re-
claimed fine graded filler material with the same compo-
sition as the stone aggregate being processed. The as-
phalt produced in the plant will therefore have a desired
composition at a lower cost than with conventional prior
art silos in asphalt plants.
[0026] According to another aspect of the invention,
there is provided a method for producing asphalt prod-
ucts in an asphalt plant, comprising the steps of gener-
ating a reclaimed fine graded filler material by means of
a rotary drum, transferring the reclaimed fine graded filler
material to a storage silo, wherein the temperature of the
reclaimed fine graded filler material has a first tempera-
ture when entering the storage silo, and direct re-trans-
ferring of the reclaimed fine graded filler material from
the storage silo to the asphalt plant, such that re-trans-
ferred reclaimed fine graded filler material has a second
temperature when leaving the storage silo, wherein a dif-
ference between the first and the second temperature is
less than 10 degrees Celsius.
[0027] Preferably, for accomplishing such a re-trans-
ferring of the filler material, a storage silo as described
above may be used. As described above in relation to
the first aspect of the present invention, this provides for
the possibility to, having an adequate throughput of filler
material and an adequate distribution of reclaimed fine
graded filler material between the storage body and the
channel structure, not having to re-heat the reclaimed
fine graded filler material at all.
[0028] Further features of, and advantages with, the
present invention will become apparent when studying
the appended claims and the following description.
Those skilled in the art realize that different features of
the present invention may be combined to create em-
bodiments other than those described in the following.

Brief description of the drawings

[0029] These and other aspects of the present inven-
tion will now be described in more detail, with reference
to the appended drawings showing currently preferred
embodiments of the invention, wherein:

Figure 1 schematically illustrates a partial view of an
asphalt plant comprising a storage silo according to
a currently preferred embodiment of the present in-
vention; and
Figure 2a - c illustrates detailed views of the use of
a storage silo for storing a reclaimed fine graded filler
material according to the invention.

Detailed description of the preferred embodiment

[0030] In the following description, well-known func-
tions or constructions are not described in detail since

they would obscure the invention in unnecessary detail.
[0031] Referring now to the drawings and to figure 1
in particular, there is schematically illustrated a partial
view of an asphalt plant 100 comprising a storage silo
200 according to a currently preferred embodiment of the
present invention. A more detailed description of the silo
200, and its functions, will be given below in relation to
figure 2.
[0032] The asphalt plant 100 further comprises an first
elevator bucket 101 for transporting stone aggregate ma-
terial and coarse graded filler material provided by a ro-
tary drum dryer (not shown), and a mesh sieve 102 for
separating the stone aggregate material and coarse
graded filler material into a hot storage compartment 103
comprising a plurality sections for storing the stone ag-
gregate material and coarse graded filler material based
on dimensional grading.
[0033] In one implementation, the storage compart-
ment 103 comprises four sections, storing aggregate ma-
terial having a dimension between 11 - 16 mm, 8 - 11
mm, 4 - 8 mm, and 0 - 4 mm, respectively. The divided
material is fed to a balance unit 104 adapted to separately
weigh the divided materials, and provide the materials to
a mixer unit 105.
[0034] Furthermore, the asphalt plant 100 comprises
a second bucket elevator 106 for transporting reclaimed
fine graded filler material 107 from the rotary drum dryer
to the storage silo 200. The reclaimed fine graded filler
material 107 is transported to the second bucket elevator
106 by means of a first worm conveyer 108. An inclined
ramp 109 transports the reclaimed fine graded filler ma-
terial 107 from the second bucket elevator 106 to an inlet
of the silo 200.
[0035] The silo 200 comprises a hollow storage body
adapted to receive a portion of the reclaimed fine graded
filler material 107 received by the storage silo 200, and
an essentially vertical channel structure arranged inside
of the storage body. The channel structure is adapted to
receive a portion of the reclaimed fine graded filler ma-
terial 107, and to provide a direct passage between the
inlet of the silo and an outlet of the silo.
[0036] The output of the silo is connected to a second
worm conveyer 110, feeding the reclaimed fine graded
filler material 107 to a second balance unit 111, adapted
to weigh the reclaimed fine graded filler material 107.
The weighed reclaimed fine graded filler material 107 is
provided to the mixer unit 105, where the weighed re-
claimed fine graded filler material 107 is mixed together
with the coarse grade divided material, as described
above, and a bituminous binder 112 provided to the mixer
105.
[0037] During operation, described in a simplified man-
ner, an operator of the asphalt plant 100 sets the asphalt
plant 100 to produce an asphalt quality based on a pre-
determined recipe. Stone aggregate is provided to the
rotary drum dryer where it is heated. The majority of the
heated stone aggregate is provided to the first bucket
elevator 101 where it is transported to the mesh sieve
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102 separating the aggregates into the different sections
of storage compartment 103.
[0038] Hot gases from the rotary drum dryer are
passed through a cyclone separator and a filter media,
generating a coarse graded filler material and a fine grad-
ed filler material. The fine graded filler material 107 is
reclaimed and transported by the first worm conveyer
108 to the second bucket elevator 106. The fine graded
reclaimed filler material 107 is received by the inlet of the
silo 200.
[0039] Next, the fine graded reclaimed filler material
107 and the separated coarse graded stone aggregate
are weighed and mixed by the mixer 105, together with
the bituminous binder 112, forming a hot mix asphalt
product 113. Since the majority of the reclaimed fine grad-
ed filler material is directly re-transferred to the mixer 105
without being stored for a longer time period in the stor-
age silo, the re-transfer reclaimed fine graded filler ma-
terial has substantially the same composition as the
stone aggregate material provided from the storage com-
partment 103. This provides for a higher homogeneity of
the stone aggregate material in the hot mix asphalt prod-
uct 113 being produced, and furthermore provides for a
better possibility to control the quality of the produced
asphalt product.
[0040] The hot mix asphalt product mixed in the mixer
105 is generally loaded onto a truck (not shown), trans-
ported to a construction site, and then, for example, used
for paving a road.
[0041] The warm reclaimed fine graded filler material
107 provided by the silo 200 according to the present
invention, as compared to cold reclaimed fine graded fill-
er material provided by a prior art silo, furthermore im-
proves the possibilities to obtain technical demands put
by the road administrations.
[0042] Figure 2a - c illustrates detailed views of the silo
200 according to a currently preferred embodiment of the
present invention, when used in an asphalt plant 100 as
described above.
[0043] In a first state, as is illustrated in figure 2a, the
inclined ramp 201, which is arranged in connection with
an inlet 202 of the silo 200 receives the fine graded re-
claimed filler material 107 from the second bucket ele-
vator 106 (shown in figure 1). The fine graded reclaimed
filler material 107 is arranged to fall into the essentially
vertical channel structure 203, having a circular cross
section, which has been arranged essentially centrally
inside of a hollow storage body 204, also having a circular
cross section. The storage body 204 forms the outer shell
of the silo 200.
[0044] The channel structure 203 is adapted to provide
a direct passage between the inlet 202 and an outlet 205.
In figure 2a, the outlet 205 of the silo 200 is closed, why
none of the filler material received by the silo 200 will be
outputted out of the silo 200.
[0045] In a second state, as is illustrated in figure 2b,
the outlet 205 of the silo 200 is still closed, and the cen-
trally arranged channel structure 203 has been complete-

ly filled with the reclaimed fine graded filler material 107,
such that the filler material 107 starts to fall outside of
the channel structure 203. The storage body 204 instead
starts to fill up towards the maximal capacity of the silo
200. This possibility to fill up not only the channel struc-
ture 203, but also the storage body 204 is necessary for
handling large fluctuations in the amount of reclaimed
fine graded filler material 107 being transferred into and
out of the silo 200.
[0046] In a third state, which is depicted in figure 2c,
the outlet 205 of the silo is opened, and a composition
of reclaimed fine graded filler material 107 from the chan-
nel structure 203 and the storage body 204 is feed back
to the production process of the asphalt product. As in
figure 2a, the fine graded reclaimed filler material 107
falls into the essentially vertical channel structure 203.
[0047] A lower tapered end 206 of the storage body
204 is adapted to cooperate with the lower end of the
channel structure 203 such that a majority of composition
of the reclaimed fine graded filler material 107 being feed
out of the outlet 205 comes from the channel structure
203. In one embodiment, the composition of the re-
claimed fine graded filler material 107 being feed out of
the outlet 205 consists of more than or equal to 90% filler
material from the channel structure 203, and less than
or equal to 10% of filler material from the storage body
204.
[0048] Preferably, the silo 200 comprises means such
that it is possible to raise the channel structure 203, there-
by adjusting the composition of the filler material 107 be-
ing feed out from the silo 200, i.e. a distance D between
the lower end of the channel structure 203 and the lower
end of tapered end 207 of the storage body 204. The
distance D is preferably set such that the majority of the
reclaimed fine graded filler material 107 being feed out
of the silo 200 comes from the channel structure 203.
[0049] It is generally not necessary, but still possible,
to conduct adjustments, i.e. raise the channel structure
203 during use of the silo 200, since the rate at which
the filler material 107 is being feed into the silo 200 gen-
erally is set by the receipt used for the production of the
asphalt product, and hence is known by the operator of
the asphalt plant. Instead, the distance D of the channel
structure 203 is therefore generally only set at before the
a production cycle.
[0050] The person skilled in the art realizes that the
present invention by no means is limited to the preferred
embodiments described above. On the contrary, many
modifications and variations are possible within the
scope of the appended claims. For example, it is not nec-
essary to arrange the silo/storage body in a vertical man-
ner as is described above. The silo/storage body may
instead be arranged in the form of a horizontally arranged
construction, for example using a horizontally arranged
container construction. Furthermore, the silo can com-
prise means for dynamically adjust the distance D during
the production and processing process, thereby dynam-
ically adjust the composition of the reclaimed fine graded
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filler material being feed out from the silo to the production
process.

Claims

1. A storage silo (200) for storing a reclaimed fine grad-
ed filler material (107) used in an asphalt plant (100),
said storage silo (200) having an inlet (202) for re-
ceiving the reclaimed fine graded filler material (107)
and an outlet (205) for outputting the reclaimed fine
graded filler material (107) out of the storage silo
(200), said storage silo (200) comprising a hollow
storage body (204) adapted to receive a portion of
the reclaimed fine graded filler material (107) re-
ceived by the storage silo (200), characterized by
an essentially vertical channel structure (203) ar-
ranged in the vicinity of the storage body (204), said
channel structure (203) being adapted to provide a
direct passage between the inlet (202) and the outlet
(205) of the storage silo (200) and adapted to receive
a portion of the reclaimed fine graded filler material
(107) received by the storage silo (200), wherein the
storage silo (200) is adapted such that, in use, the
reclaimed fine graded filler material (107) being out-
putted through the outlet (205) of the storage silo
(200) consists of reclaimed fine graded filler material
(107) from the storage body (204) and the channel
structure (203).

2. Storage silo (200) according to claim 1, wherein the
channel structure (203) is arranged inside of the stor-
age body (204).

3. Storage silo (200) according to any of claims 1 or 2,
wherein the storage silo (200) further comprises
means for adjusting a composition of reclaimed fine
graded filler material (107) being outputted through
the outlet (205) of the storage silo (200).

4. Storage silo (200) according to any of claims 2 or 3,
wherein the storage silo (200) further comprises
means for adjusting the vertical position of the chan-
nel structure (203), such that the composition of re-
claimed fine graded filler material (107) is adjusted.

5. Storage silo (200) according to any one of the pre-
ceding claims, wherein a storage capacity of the
channel structure (203) is less than a 1/5 of a total
storage capacity of the storage silo (200).

6. Storage silo (200) according to any one of the pre-
ceding claims, wherein the hollow storage body
(204) has a lower tapered end.

7. Use of a storage silo (200) according to any one of
the preceding clams in an arrangement for producing
asphalt.

8. An asphalt plant (100) for producing asphalt products
(113) wherein a rotary drum thereof generates re-
claimed fine graded filler material (107) that is reus-
able for producing the asphalt products (113), where-
in the asphalt plant (100) further comprises a storage
silo (100) according to any one of claim 1 - 6, said
storage silo (200) being adapted to receive the re-
claimed fine graded filler material (107) generated
by the rotary drum, and adapted to dispense the re-
claimed fine graded filler material (107) as needed
for producing the asphalt product (113).

9. Method for producing asphalt products in an asphalt
plant (100), said method comprising the steps of:

- generating a reclaimed fine graded filler mate-
rial (107) by means of a rotary drum;
- transferring the reclaimed fine graded filler ma-
terial (107) to a storage silo (200), wherein the
temperature of the reclaimed fine graded filler
material (107) has a first temperature when en-
tering the storage silo; and
- direct re-transferring of the reclaimed fine grad-
ed filler material (107) from the storage silo (200)
to the asphalt plant (100), such that re-trans-
ferred reclaimed fine graded filler material (107)
has a second temperature when leaving the
storage silo (200),

wherein a difference between the first and the sec-
ond temperature is less than 10 degrees Celsius.

10. Method according to claim 9, wherein the storage
silo (200) has an inlet (202) for receiving the re-
claimed fine graded filler material (107) and an outlet
(205) for outputting the reclaimed fine graded filler
material (107) out of the storage silo (200), said stor-
age silo (200) comprising a hollow storage body
(204) adapted to receive a portion of the reclaimed
fine graded filler material (107) received by the stor-
age silo (200), and an essentially vertical channel
structure (203) arranged in the vicinity of the storage
body, said channel structure (203) being adapted to
provide a direct passage between the inlet (202) and
the outlet (205) of the storage silo (200) and adapted
to receive a portion of the reclaimed fine graded filler
material (107) received by the storage silo (200),
wherein the storage silo (200) is adapted such that,
in use, the reclaimed fine graded filler material (107)
being outputted through the outlet (205) of the stor-
age silo (200) consist of reclaimed fine graded filler
material (107) from the storage body (204) and the
channel structure (203).

9 10 



EP 1 914 348 A1

7



EP 1 914 348 A1

8



EP 1 914 348 A1

9



EP 1 914 348 A1

10



EP 1 914 348 A1

11

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5820257 A [0005]


	bibliography
	description
	claims
	drawings
	search report

