EP 4 566 785 A1

(19)

Européisches
Patentamt

European
Patent Office

9

Office européen

des revet (11) EP 4 566 785 A1
(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) International Patent Classification (IPC):
11.06.2025 Bulletin 2025/24 B28C 5/12 200597 BO1F 27/60 (222°7)
BO1F 27/702(20220)  BO1F 35/21(2022.0)
(21) Application number: 23214683.7 BO1F 35/221(202201)  B28C 5/14 (2057
B28C 7/02(2006.0)
(22) Date of filing: 06.12.2023
(52) Cooperative Patent Classification (CPC):
B28C 5/1246; BO1F 27/625; BO1F 27/702;
BO1F 35/2112; BO1F 35/2117; BO1F 35/2211;
B28C 5/1253; B28C 5/1292; B28C 5/145;
B28C 5/146; B28C 5/148; B28C 7/02
(84) Designated Contracting States: (71) Applicant: Jénsson, Henrik
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 545 95 Moholm (SE)
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR (72) Inventor: Jonsson, Henrik
Designated Extension States: 545 95 Moholm (SE)
BA
Designated Validation States: (74) Representative: AWA Sweden AB
KH MA MD TN Box 45086
104 30 Stockholm (SE)
(54) A MIXING APPARATUS
(57)  The present invention relates to a mixing appa- compartment where they enter the container to the sec-
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(22) restricting the flow of the contents from the first
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combined before being extracted.
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Description
Technical Field

[0001] The present disclosure relates to a building
material mixing apparatus, and especially to functional
components of a mixing container.

Background

[0002] Inthe field of construction and land preparation,
there are building materials consisting of one or more
components that need to be mixed before use e.g. con-
crete. Large construction sites that use large amounts of
such materials typically need to bring in several batches
using special mixing trucks. This solution has some draw-
backs, the trucks are susceptible to delays as they trans-
port the material from an outside location to the site. The
material in the mixing trucks often can’t be stored without
stirring leading to timing challenges. The material is
supplied in batches, which often is less desirable com-
pared to having a continuous supply ondemand, also, the
properties of different batches might vary.

[0003] An alternative to using mixing trucks that ship
building materials from an outside plant to a construction
site is to have all material components on site and mix
them when needed in a mobile building material mixer.
For this solution to be implemented, the site manager
needs to sacrifice a substantial amount of space for the
mobile mixer and the piles of component materials. Hav-
ing to load the mixer using more heavy machinery takes
up even more space and man-hours. This way of loading
the mixer is therefore not ideal since the use of heavy
machinery such as front loaders is something that should
typically be minimized from a safety and efficiency stand-
point on busy, spatially compact building sites.

[0004] Moreover, measuring the component materials
in e.g. front loader scoops is not very accurate and can
lead to inconsistencies when it comes to the mixed
product.

[0005] Since the purpose of a building material mixer is
to mix building materials, itis crucial thatit does its job well
and consistently meaning that the material extracted
from it should be evenly mixed and not have heteroge-
nous concentrations of the component materials. Ideally,
the mixer should be able to reproduce a finished mixed
product consistently given the same input materials.
[0006] Consequently, there is a need for a building
material mixing apparatus that may provide an improved
supply of mixed building material at a construction site.

Summary

[0007] Itis anobject of the presentinvention to provide
an improved solution that alleviates the mentioned draw-
backs with present state of the art. Furthermore it is an
object to provide a continuous supply of consistently
mixed building materials on site and on demand. The

10

15

20

25

30

35

40

45

50

55

invention is defined by the appended independent
claims, with embodiments being set forth in the ap-
pended dependent claims, in the following description
and in the drawings.

[0008] Accordingtoan aspectoftheinventive concept,
there is provided a mixing apparatus for mixing building
materials, the mixing apparatus comprising: a container
comprising mixing members, characterized by the con-
tainer comprising a mixing space delimited into two
compartments by a wall, the wall having an opening
allowing the material being mixed to flow along a long-
itudinal extension of the container from a first compart-
ment to a second compartment, the first compartment
being where the components to be mixed enter the con-
tainer, and the second compartment being where the
mixed building material is extracted from the mixing
container.

[0009] The key concept of this invention is that the
opening in the delimiting wall limits the flow of building
materials being mixed from the first compartment to the
second compartment thereby increasing the time the
component materials spend in the first compartment,
where they are mixed before they enter the second
compartment where they may be extracted. Without this
wall, it may be possible for some of the component
materials to flow to the area where they are extracted
before they are thoroughly mixed, thus compromising the
product. Further, by separating the two compartments
such that the building material to be mixed only passes
through the opening when being moved from the first
compartment to the second compartment, a more con-
tinuous mixing may be performed, also enabling a more
continuous extraction of mixed building material. The wall
may be arranged in a plane perpendicular to the axis of
the longitudinal extension of the container. When in nor-
mal use, the longitudinal extension of the container may
be in a substantially horizontal plane. Gravity would
thereby not substantially affect the flow of the building
material in the container.

[0010] In one embodiment, the mixing members may
be attached to an axle, the axle being oriented along an
axis of the longitudinal extension, the axle being config-
ured to rotate around said axis during use. An advantage
of this embodiment is that one primary movement, the
rotation of the axle, may cause a plurality of mixing
members to move relative to the building material. The
building material may thereby be mixed at several loca-
tions at once.

[0011] In one embodiment, the mixing members may
be configured to move the materials being mixed toward
the area of extraction. This may be achieved by a com-
bination of the shape of the mixing members and the way
they move relative to the building material being mixed.
This may for example be achieved by having mixing
members formed in an angle to the axis of the longitudinal
extension, such that building material being in contact
with a particular mixing member is moved in direction
towards the area of extraction. If the building material
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being mixed are such that it does not flow easily by
nature, it may risk getting stuck in the first compartment
for too long. Using mixing members directing the building
material may mitigate this issue.

[0012] In one embodiment, the opening in the delimit-
ing wall may have an area of between 100 and 3000 cm2,
preferably between 500 and 2000 cm2, more preferably
between 700 and 1500 cm2. The dimensions of the
opening may influence the rate of flow of materials be-
tween the compartments mentioned above. A smaller
opening may have a lower rate of flow compared to a
larger, similarly shaped opening centered at the same
location. Decreasing the size of the opening may cause
the components of the building material to spend more
time in the first compartment before reaching the extrac-
tion area. A smaller opening may therefore cause the
building material to be mixed for a longer time before
being extracted. On the other hand, if the building mate-
rial being mixed is such that it does not flow easily by
nature, a small opening may cause them to get stuck inin
the first compartment for too long after being well mixed
and ready for extraction. In such case a small opening
may limit the rate of production of extractable material
and a larger opening may be desired. The size of the
opening may be based on the type of building material to
be mixed. In one embodiment, the size of the opening
may be adjustable.

[0013] In one embodiment, the size of the opening in
the delimiting wall may be expressed in percent of the
total area of the delimiting wall. The opening may have a
size corresponding to less than 30%, less than 20% or
less than 10% of the total area of the delimiting wall.
[0014] In one embodiment, the opening may be lo-
cated in a lower portion of the delimiting wall. "Lower
portion of the delimiting wall" may refer to the general
area of the delimiting wall that would be in contact with the
building material in the mixing container if said container
would only be partially full. Partially full may mean, for
example if the surface level of the building material is
lower than the axle mentioned in a previous embodiment.
If the surface level of the building material being mixed is
below the openings lowest point, there will be no flow into
the second compartment, and a portion of the compo-
nents may be stuck in the first compartment. Therefore
there may be an advantage of having the opening in the
lower part of the wall.

[0015] In one embodiment, the container may have a
bottom surface, and the opening may be arranged ad-
jacent said bottom surface. By placing the opening ad-
jacent the bottom surface it may be meant that the open-
ing may be partly delimited by said bottom surface. It may
thereby be ensured that building material being mixed
may be moved completely to the second compartment.
[0016] In one embodiment, the mixing members may
be attached to an axle, the axle being oriented along an
axis of the longitudinal extension, the axle being config-
ured to rotate around said axis during use, wherein the
shape of the container is such that the mixing member’s
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radially most distant part from the longitudinal axis of the
axle around which it may rotate is essentially flush
againstthe inside of the container for a part of the rotation.
During this part of the rotation, little to no material may
flow around the mixing member on the side that is very
close to the containers inner wall, thus displacing more
material compared to if it was allowed to flow around the
mixing member to a larger extent. This may improve the
directing of the flow of the building material to be mixed.
[0017] In one embodiment, the components of the
building material may be configured to enter the contain-
er by means of an automatic feeding system. An example
of such an automatic feeding system may be implemen-
ted using one or more conveyer belts configured to
transport the respective right proportions of component
material from storage containers, where said compo-
nents may be transported to the first compartment of
the container. This may improve the control of the relative
proportions of the components of the building material as
well as provide a more even, continuous influx to the
container compared to loading the container with e.g.
front loaders in batches.

[0018] In one embodiment, the mixing apparatus may
comprise a sensor unit configured to be used for control
of the influx of building material components to the con-
tainer. The advantage of having a sensor unit that mea-
sures a parameter relating to the state of the mixing
apparatus is that the desired influx of component materi-
als may depend on this parameter. By knowing the value
of this parameter, the influx of component materials may
be adjusted accordingly. E.g. reducing the influxwhen the
amount of material in the container is above an upper
threshold and increasing the influx when the amount of
material in the container is below a lower threshold. If the
amount of building material to be mixed in the containeris
too low, there may be a risk that building material moves
to the second compartment and the area of extraction
before it is completely mixed. Further, if the amount of
building material in the container is too high, the amount
may reach a limit of the mixing capability of the mixing
apparatus. The sensor unit may further be used for con-
trol of the extraction of mixed building material at the area
of extraction. E.g. if the amount of material in the contain-
er is below the lower threshold, extraction of material at
the area of extraction may be disabled. The extraction of
material may thereafter again be enabled when the
amount of material in the container is above a third
threshold being between the first and second thresholds.
[0019] In one embodiment, the sensor unit may be
configured to measure the amount of building material
in the container. The measured amount of building ma-
terial in the container may be used for controlling the
influx of component materials and/or extraction of mixed
material as discussed above.

[0020] In one embodiment, the sensor unit may be
configured to measure the weight of the container. An
advantage of a weight sensor is that it may give a mean-
ingful reading even though the contents in the container
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may not be evenly distributed.

[0021] In one embodiment, the sensor unit may be
configured to measure the surface level of the building
material in the container. An advantage of a sensor that
measures the surface level of the building material in
order to determine the amount of material in the container
may be that it does not depend on the density of the
contents.

[0022] In one embodiment, the relative positioning of
the influx of the components with respect to each other
and to the container may be such that they enter the
mixing container at the first compartments half asso-
ciated with its distal side with respect to the delimiting
wall.

[0023] The relative location of the influx of the compo-
nents with respect to each other and the container may
lead to different mixing properties. For example in the
case where the components of concrete are being mixed,
a better result may be achieved when all component
materials enter the container at the first compartment’s
distal side relative to the delimiting wall. When the com-
ponent water enters the container at the first compart-
ment’s proximal side relative to the delimiting wall and the
remaining component materials enter the container atthe
first compartment’s distal side relative to the delimiting
wall, an undesired effect may occur; the water may flow
straight through the opening into the second compart-
ment while the remaining, solid and granulated compo-
nent materials remain in the first compartment. If the user
were to extract the contents from the second compart-
ment in this situation, they would receive a compromised
product.

[0024] In one embodiment, the building material to be
mixed may be concrete, and the component water may
be entered into the first compartment at a location closer
to the delimiting wall than the other components.
[0025] In one embodiment, the building material to be
mixed may be concrete. While most of the description
above refers to the mixing apparatus being used for
mixing concrete on building sites, it may also be used
within the field of land preparation. On building sites
dealing with land preparation, sometimes specific mix-
tures of e.g. soil, sand and gravel may be needed, or other
building material comprising solid, semisolid or liquid
components. The mixing apparatus may be applied in
this scenario, however the size of the opening in the
delimiting wall might need to be adjusted.

Brief Description of the Drawings

[0026] The invention will in the following be described
in more detail with reference to the enclosed drawings,
wherein:

Fig. 1 shows a top view of a mixing apparatus ac-
cording to an embodiment of the invention.

Fig. 2 shows a cross sectional side view of a mixing
apparatus according to an embodiment of the inven-
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tion.

Fig. 3 shows a cross sectional side view of a first
compartment (12) of a mixing apparatus according to
an embodiment of the invention.

Description of Embodiments

[0027] The present invention will be described more
fully hereinafter with reference to the accompanying
drawings, in which preferred embodiments of the inven-
tion are shown. This invention may, however, be embo-
died in many different forms and should not be construed
as limited to the embodiments set forth herein; rather,
these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. In the
drawings, like numbers refer to like elements.

[0028] The invention comprises a mixing apparatus
comprising a container 10 having a longitudinal exten-
sion along a longitudinal axis X. The container is delim-
ited by a delimiting wall 20 having at least one opening 22.
In the illustrated embodiment the delimiting wall 20 com-
prises two openings 22, as seen in fig. 3. The delimiting
wall 20 forms a first compartment 12 and a second
compartment 14 of the container 10.

[0029] The opening 22 in the delimiting wall 20 limits
the rate of flow of material from the first compartment 12
where the material components to be mixed enter the
container and the second compartment 14 where the
mixed material is extracted. This ensures that the mate-
rial components have spent enough time being mixed
before being extracted, thereby improving the homoge-
neity of the extracted building material. The first compart-
ment 12 comprises moving mixing members 42 config-
ured to mix the component building materials. The sec-
ond compartment 14 also comprises moving mixing
members 42. This ensures that the mixed building ma-
terial is being mixed until extracted. In the case where the
building materialis e.g. concrete, this allows for a buffer of
material ready for extraction, since the mixing prevents
the concrete from solidifying. The second compartment
14, which contains the mixed building material during
use, is larger than the first compartment 12. Delimiting the
container 10 in this way allows for a larger proportion of
mixed material ready for extraction to material being
mixed.

[0030] Thereisarotatable axle 40, extending alongthe
direction of the axis of the containers elongation X
through the delimiting wall 20. The embodiment dis-
closed in Figs. 1-3 comprises a dual setup comprising
two of these rotatable axles 40 with mounted mixing
members 42. These two axles 40 rotate around their
central axis, a1 and a2 respectively, during use. The
mixing members 42 have a portion 46 configured to direct
the material being mixed in a direction toward the area of
extraction 60. The mixing members 42 has an elongated
member 44. This elongated member extends in a sub-
stantially radially outward direction from the axis around
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whichitrotates, a1 ora2. The portion 46 is attached to the
end of this elongated member 44. The elongated mem-
bers 44 are typically formed as arms extending between
the respective axle 40 and the mixing portions 46.
[0031] The shape of the container 10 is such that the
mixing members’ 46 radially most distant point 50 from
the axis a1, a2 about which they rotate is essentially flush
against the container’s inner wall 30 for a segment of the
revolution. In this embodiment, this segment is between
points p1 and p2, as seen in fig. 3. This design aspect
combined with the fact that the embodiment in fig.3
comprises two rotating axles 40 results in the bottom
of the container’s wall 30 being shaped like two rounded
valleys. There are two openings 22 in the delimiting wall
20 of the embodiment in fig.3, one on each side asso-
ciated with each valley in the bottom part of the contain-
er’s wall 30. The location of these openings 22 are such
that their bottom side is essentially flush against the
lowest part of the valley they are associated with. This
low positioning of the openings 22 in the delimiting wall 20
allows for reliable flow of building materials into the
second compartment. In this embodiment with dual ro-
tating axles, having two openings as described above is
more preferable compared to only having a single open-
ing on one side since building material could get stuck in
the valley without an opening.

[0032] The area of the openings 22 in the embodiment
shownin fig.3 are such that they are large enough to allow
the contents of the first compartment 12 to flow through
them into the second compartment 14 without getting
stuck in the first compartment 12 and compromising the
rate of production of mixed material, yet their area is not
so large that they allow the materials being mixed to flow
into the second compartment 14 before being ready for
extraction.

[0033] The illustrated embodiment also features two
areas of extraction 60, as seenin fig.1. The reason for this
is essentially the same as to why the embodiment has two
openings 22 in the delimiting wall, it is a consequence of
the shape of the bottom side of the container’s wall 30.
They are located on the second compartment’s distal wall
with respect to the delimiting wall. There is one area of
extraction 60 on each side associated with a valley. The
location of these areas of extraction 60 are such that their
bottom side is essentially flush against the lowest part of
the valley of the side that they are on. If they were located
higher on the same wall, material could not be extracted if
the surface level of the contents of the second side were
lower than lowest part of the area of extraction.

[0034] In order to monitor the amount of content in the
mixing container, itis mounted on weight sensors 70. The
component materials enter the container by means of an
automatic feeding system. In the embodiment shown in
fig.2, the automatic feeding system features conveyer
belts 80 that deliver an influx of component building
materials ata desired location. The readings of the weight
sensor are used as input data to this system to ensure
that the contents of the container is kept within a certain
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range.
[0035] In the drawings and specification, there have
been disclosed preferred embodiments and examples of
the invention and, although specific terms are employed,
they are used in a generic and descriptive sense only and
notfor the purpose of limitation, the scope of the invention
being set forth in the following claims.

Claims

1. A mixing apparatus for mixing building materials, the
mixing apparatus comprising: a container (10) com-
prising mixing members (42) configured to mix the
building material, characterized by the container
(10) comprising a mixing space delimited into two
compartments by a wall (20), the wall having an
opening (22) allowing the building material being
mixed to flow along a longitudinal extension (X) of
the container from a first compartment (12) to a
second compartment (14), the first compartment
being where components to be mixed enter the
container, and the second compartment comprising
an area of extraction where the mixed building ma-
terial is extracted from the container.

2. The mixing apparatus according to claim 1, wherein
the mixing members (42) are attached to an axle
(40), the axle being oriented along the axis of the
longitudinal extension (X), the axle being configured
to rotate around said axis during use.

3. The mixing apparatus according to claim 1 or 2,
wherein the mixing members (42) are configured
to direct the materials being mixed toward the area
of extraction.

4. The mixing apparatus according to any previous
claim wherein the area of the opening (22) is be-
tween 100 and 3000 cm?2, preferably between 500
and 2000 cm2, more preferably between 700 and
1500 cm?2.

5. The mixing apparatus according to any previous
claim wherein the opening is located in the delimiting
wall’s lower half.

6. The mixing apparatus according to claim 3, wherein
the shape of the container (10) is such that the mixing
member’s (42) radially most distant part (50) from the
longitudinal axis (X) is essentially flush against the
inside of the container (30) for a part of the rotation.

7. The mixing apparatus according to any previous
claim, wherein the components of the building ma-
terial are configured to enter the container by means
of an automatic feeding system.
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The mixing apparatus according to any previous
claim, further comprising a sensor unit (70) config-
ured to be used for control of the influx of compo-
nents of the building material.

The mixing apparatus according to claim 8, wherein
the sensor unit (70) is configured to measure an
amount of building material in the container (10).

The mixing apparatus according to claim 8 or 9,
wherein the sensor unit (70) is configured to mea-
sure the weight of the container.

The mixing apparatus according to claim 8 or 9,
wherein the sensor unit (70) is configured to mea-
sure the surface level of the building material in the
container.

The mixing apparatus according to any previous
claim, wherein the relative positioning of the influx
of the components with respect to each other and
with respect to the container are such that they enter
the mixing container at the first compartment’s half
associated with its distal side with respect to the
delimiting wall (22).

The mixing apparatus according to any previous
claim, wherein the building material being mixed is
concrete.

The mixing apparatus according to any previous
claims, wherein the opening (22) is of a size corre-
sponding to less than 30%, less than 20% or less
than 10% of the total size of the wall (20).

The mixing apparatus according to any previous
claims, wherein the wall (20) extends in a plane
substantially perpendicular to the longitudinal exten-
sion of the container (10).
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