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Device for applying a building material

The present invention relates to a system for applying a building material as well as a

to a mixer for use in such a system.

Various types of systems have already been proposed for applying building materials
in an automated manner. Thus, for example, WO 2013/064826 A1 discloses a method
as well as a device for applying cementitious materials. In this case, liquid cementitious
material is applied to a destination point via a movable robot arm. A disadvantage of
such and similar known systems is that cleaning of components which come into
contact with the building material is often difficult. This is the case, in particular, when
an accelerating admixture or similar is added to the cementitious building material.
Passage openings of such systems tend to become blocked because the initial liquid

building material can have already solidified in the application device.

An object of the present invention consequently consists in making available a system
for applying a building material which is able to be maintained or cleaned in a simple
manner, in particular regarding components which come into contact with the building

materials.

Said object is achieved by a system for applying a building material, the system
including: a movement device for changing a site of application within a space; a first
component of the building material; a second component of the building material; and
a mixer for mixing the first component and the second component; wherein the mixer
includes a drive module with a first coupling element and a mixing chamber module
with a second coupling element, wherein the drive module and the mixing chamber
module are realized so as to be separable from one another by means of the coupling
elements, and wherein the drive module and the mixing chamber module are
operatively connected together by means of the coupling elements when the system is

in an application state.
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The initial advantage of the proposed solution is that as a result of a simple separation
of drive module and mixing chamber module, the mixing chamber module is
removable as an entire unit and as a result can be exchanged. This is advantageous, in
particular, when there is a blockage of building material in the mixing chamber and the
system is to be ready for operation again as quickly as possible in order to continue to
apply building material. Using the system proposed here, the mixing chamber module
can be separated off as an entire unit in such a case and replaced by a clean mixing
chamber module or one that is not blocked. This ensures that blockages in the mixing

chamber are bridged as quickly as possible.

The additional advantage provided by the system proposed here is that when the
mixing chamber module is separated off, the rotating components in the mixing
chamber are separated from the drive so that for cleaning and/or maintenance work on
the mixing chamber a risk produced by components continuing to rotate can be
avoided. A cleaning or maintenance job on the mixing chamber module can be
performed as soon as the mixing chamber module is separated from the drive without,

in this case, components of the mixing chamber module continuing to be driven.

An additional advantage of the system proposed here is that the mixing chamber
module can be separated from the system as an entire unit and, for example, can be
moved for cleaning the mixing chamber module to a site provided for this purpose so
that the mixing chamber module can be cleaned or repaired and can then be
reconnected to the system as an entire unit by means of the coupling mechanism

between the drive module and the mixing chamber module.

A further advantage consists in that using the mixing chamber module, a relatively
light component is removable from the system for cleaning and/or maintenance work,
as a result of which heavier elements, such as, for example, the drive, are able to

remain in the system.

In one embodiment as an example, the mixer is arranged on a head of the movement

device so that the mixer is situated in each case in a region of the site of application.
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The advantage of such an arrangement of the mixer in the system is that the first and
the second components are not mixcd until shortly before the building material leaves
the system. As a result, an accelerating admixture can be mixed in as a constituent of
one of the components so that the building material can set as quickly as possible after

leaving the system, for example.

In one embodiment as an example, the drive module is arranged on the movement
device, wherein the mixing chamber module is also separated from the movement

device when it is in a state separated from the drive module.

As a result of the mixer being arranged in such a manner on the system, there is the
advantage that the drive module can remain in the system when the mixing chamber
module is separated from the drive module. As a result, heavier components, such as,
for example, the drive itself, are able to remain in the device, whilst lighter
components, such as the mixing chamber module, can be removed from the system in

order to carry out cleaning and/or maintenance work.

In one embodiment as an example, the first coupling element and the second coupling
element each comprise a toothing, wherein the drive module and the mixing chamber

module are operatively connected together mechanically in the application state.

In an alternative exemplary embodiment, the drive module and the mixing chamber
module are operatively connected together in a magnetic or other manner in the
application state. Further possible designs of the coupling as examples include tooth
coupling, plate coupling, bolt coupling, jaw coupling, flow coupling, slip coupling,
centrifugal coupling, metal bellows coupling, flange coupling, grinding coupling ,
spring coupling, plug coupling, Oldham coupling, Periflex coupling, ring clamping

coupling, sleeve coupling or friction coupling.

The advantage of a mechanical operative connection between the modules is that, as a

result, a sturdy and cost-efficient system can be realized.
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In one embodiment as an example, the mixing chamber module includes a drum

module and a shaft module which are realized so as to be separable from one another.

The advantage of providing separable submodules of the mixing chamber module is
that the mixing chamber module is realized so that it can be split again for cleaning the
mixing chamber so that the spaces to be cleaned and/or to be maintained are more
easily accessible. In addition, as a result, individual submodules, such as, for example,
the shaft module, can be exchanged, and other submodules, such as, for example, the
drum module, can continue to be used for a further application of the building material.
For example, different shaft modules can also be used for different application
purposes. As a result of the module-like design proposed here, such different types of

shaft modules can be exchanged in a simple manner.

In one embodiment as an example, the drum module includes a drum with at least one

inlet and one outlet as well as a distal closure.

In one embodiment as an example, the drum of the drum module is realized in one

piece and/or is realized in a tubular manner.

The advantage of providing an, in particular, tubular, one-piece drum is that a
mechanically sturdy and safe system can be made available. In addition, it is easier to
seal such a one-piece drum than it is to seal drums produced from multiple
components. In addition, a one-piece drum tends to be lighter than drums which are
constructed from multiple components. And in addition, a one-piece drum enables
more precise bearing arrangements for a rotational axis in end regions of the drum.

This is significant, in particular, in the case of high rotational speeds.

In one embodiment as an example, the proximal and/or the distal closure include(s) a

protection plate on a side which faces toward the drum.

The advantage of providing such a protection plate is that the building material

conveyed by the drum damages the protection plate and not the closure per se so that
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the proximal and/or distal closure(s) is/are usable over a longer period of time. In this

case, the protection plate can be exchanged at regular intervals.

In one embodiment as an example, the drum includes at least one first inlet and one
second inlet in a first end region of the drum, wherein the outlet is arranged in a second

end region of the drum.

In one further development as an example, the drum additionally includes a third inlet.

In one further development as an example, the drum additionally includes a fourth

inlet.

In one further development as an example, the drum additionally includes a fifth inlet.

The advantage of providing two or more inlets is that, on the one hand, the first
component and the second component can be mixed directly in the drum, and/or that
for rinsing or cleaning the drum a cleaning liquid can be brought into the drum through
a separate inlet. In addition, additional inlets can be used in order to add, for example, a

color component or additive.

The advantage of arranging the inlets and the outlet each at opposite end regions of the
drum is that the entire drum volume is available both for mixing the components and

for cleaning the drum.

In one embodiment as an example, the shaft module includes the second coupling
element, a proximal closure and an agitating shaft, wherein the agitating shaft is

operatively connected to the second coupling element.

The advantage of a shaft module designed in such a manner is that, as a result,
components and spaces of the mixer can be made readily accessible for the cleaning or

maintenance of the mixer by the shaft module being separated from the drum module.
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In one embodiment as an example, the agitating shaft is fitted with pins on a first

portion and/or the agitating shaft is fitted with pins.

In a further development as an example, the pins are provided with an external thread
so that the pins can be rotated into corresponding holes with internal threads in the
agitating shaft. This enables simple exchange or addition or removal of pins on the
agitating shaft. In addition, such a design of the pins makes it possible to adapt or to

change a component pattern of the shaft with pins in a simple manner.

In one embodiment as an example, the agitating shaft has on a second portion a
conveying element which is operatively connected to the agitating shaft and, as a

result, to the second coupling element.

The advantage ot providing such a conveying element on the agitating shaft is that, as a
result, the building material is not only mixed thoroughly in the mixing chamber but
that it is also able to be conveyed out of the mixing chamber by means of the

conveying element.

In a further development as an example, the conveying element is realized as a screw

conveyor.

It has been shown in trials that screw conveyors are particularly well suited to

conveying the building material out of the mixing chamber at a desired pressure.

In another further development as an example, the conveying element is realized so as
to be removable from the agitating shaft. In particular, in this case, the conveying
element is removable from the agitating shaft in a tool-free manner.

The advantage of this is that, as a result, for example, the screw conveyor can be
exchanged, or that the individual elements of the shaft module are more easily
accessible for cleaning and/or maintenance work. For example, it can be necessary to
use different screw conveyors for different building materials. By means of a
conveying element which is removable from the agitating shaft, it is possible in a

simple manner to exchange a conveying element where required.
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In a further development as an example, the conveying element is secured on the
agitating shaft by means of a locking element. In particular, in this case, the conveying

clement is arranged non-rotatably on the agitating shaft.

In an alternative embodiment, the conveying element is fixed on the agitating shaft by
a bayonet closure or is screw-connected or press-fitted or clamped or bonded or

plugged or locked or is fixed on the agitating shaft with pins and bolts.

In one embodiment as an example, the drive module includes a support device which is
connected to the distal closure in the application state, wherein the distal closure has at

least one bearing for the agitating shatft.

This provides the advantage that the agitating shaft can be supported on the drive
module via at least one bearing in the distal closure and at least one bearing in the
proximal closure. In particular, in the case of rotational high speeds, a sturdy and safe

bearing arrangement for the agitating shaft is significant.

In one embodiment as an example, the support device has a device, in particular a
fixing means such as, for example, a screw, in order to define a positioning of the drive

module relative to the mixing chamber module in the direction of the agitating shaft.

This provides the advantage that, as a result, an optimal and reproducible connection

between the first coupling element and the second coupling element can be achieved.

In one embodiment as an example, the support device has a further device, in particular
fixing means such as, for example, screws, in order to secure the mixing chamber

module to the drive module.

This provides the advantage that, as a result, even where the movement device moves
in a quicker manner, the mixing chamber module is entrained precisely with the drive

module, and, in addition, tends to vibrate less.



10

15

20

25

30

8

In one embodiment as an example, the first component includes a pumpable concrete

and the sccond component includes an accelerating admixture.

As a result, the pumpable concrete and the accelerating admixture are mixed together
in the mixing chamber and the mixture is then applied. It has been shown in trials that
as good a mixture as possible of pumpable concrete and accelerating admixture is
important for the setting behavior of the building material after the application of the
same. In addition, it is advantageous when said components are mixed together as close
as possible to the application of the building material. As a result, the accelerating
admixture can be administered in higher doses, which results in the building material
setting more quickly once it has been applied. This once again allows for higher speeds

when designing a structure with the applied building material.

In an alternative embodiment, the building material is a muiti-component composition
on a plastics material base. In this case, the first component typically includes a
reactive polymer or monomer and the sccond component a hardener or accelerator for
the cross-linking or curing of said polymer or monomer. For example, such
compositions are epoxy resins, polyurethanes, functional silane polymers, silicones,

acrylates and the like.

In one embodiment as an example, the movement device for changing a site of
application within a space is realized as a crane. In particular, in this case, the mixer is

arranged on a head of the crane.

In an alternative embodiment, thc movement device for changing a site of application
within a space is realized in the form of a 3D printer. In particular, in this case, the

mixer is arranged on a print head of said 3D printer.

In onec embodiment as an example, the site of application within the space can be
changed by means of the movement device in one dimension or in two dimensions or

in three dimensions.
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The advantage of the possibility to be able to change the site of application in as many
dimensions as possible is that, as a result, more complex structures can be produced
with the building material. In particular, the use of a movement device which can be
moved in three dimensions with regard to the site of application is advantageous
because, as a result, complex three-dimensional structures can be produced from the

building material.

Details and advantages of the invention are described below by way of exemplary

embodiments and with reference to schematic drawings, in which:

fig. 1 shows a schematic representation of a system for applying a

building material as an example;

fig. 2 shows a schematic representation of a mixer as an example;

fig. 3a shows a schematic representation of a drive module and mixing

chamber module of a mixer as an example;

fig. 3b shows a schematic representation of a drive module and mixing

chamber module of a mixer as an example;

fig. 4a shows a schematic representation of a mixing chamber module

as an example;

Fig. 4b shows a schematic representation of a shaft module and drum

module of a mixing chamber module as an example;

fig. 5 shows a schematic representation of a shaft module as an
cxample;

and

fig. 6 shows a schematic representation of a conveying element as an

example.
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Fig. 1 shows a schematic representation of a system 1 for applying a building material
as an example. The system 1 includes, in this case, a movement device 2 for changing a
site of application within a space. In this exemplary embodiment, thc movement device

2 is realized as a crane-like device with a movable arm.

The system 1 additionally includes a first component 3 and a second component 4. In
this exemplary embodiment, the first component 3 and the second component 4 are
each arranged in a container from which the components can be fed to the mixer 5 in
each casc via a first hose 27 and a second hose 28. Pumps (not shown) are used, for

example, for conveying the first component 3 and the second component 4.

The first component 3 is fed to the mixer 5 via a first inlet 7.1. The second component
4 is fed to the mixer 5 via a second inlet 7.2. In this case, the first component 3 and the
second component 4 are mixed together in the mixer 5. Once the components 3, 4 have
been mixed, the building material is applied via an outlet 6. The outlet 6 can be
arranged, in this case, directly on the mixer 5. In addition, the outlet 6 can include a

nozzle (not shown) in order to be able to apply the building material in a desired form.

In particular, a pumpable concrete, that is to say a liquid concrete which can be
pumped through a hose system, is used as first component 3 and a liquid including an
accelerating admixture is used as second component 4. As a result, the building
material sets as quickly as possible after its application so that a structure can be
constructed in layers from the building material. The quicker the building material sets
after its application, the quicker the structure can be constructed, and the more

dimensionally stable the structure remains after application of the building material.

Depending on the area of application, the movement device 2 can also be designed in

another manner, in particular in the manner of a 3D printer.

Fig. 2 shows a schematic representation of a mixer 5 as an example. The mixer 5
includes a drive 8, a drum 9, a proximal closure 12, a distal closure 13, an outlet 6, a

first inlet 7.1, a second inlet 7.2, a third inlet 7.3 and a support device 17. In this case,
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for example, the first component 3 can be fed via the first inlet 7.1, the second
component 4 via the third inlet 7.3, the second inlet 7.2 being able to be used for

cleaning the drum 9 with a cleaning liquid.

The building material can be applied, for example, directly via the outlet 6, or a nozzle

(not shown) or further components can be mounted at the outlet 6.

In this exemplary embodiment, the distal closure 13 is connected to the drive 8 via the
support device 17 so that an agitating shaft (not visible in this image) can be mounted

both in the proximal closure 12 and in the distal closure 13.

Figs. 3a and 3b each show the same mixer 5 as shown in fig. 2 but in said images the
drive module 10 and the mixing chamber module 11 are separated from one another. It
can be seen in this case that the drive module 10 includes a first coupling element 14
and the mixing chamber module 11 includes a second coupling element 15. In this
exemplary embodiment, the coupling elements 14, 15 each have a toothing and the

toothings mesh in an application state.

As a result of the separable arrangement of mixing chamber module 11 and drive
module 10, the mixing chamber module 11, in particular, can be removed from the
system 1 in order to carry out cleaning and/or maintenance work on the mixing
chamber module 11. In particular, as a result, the drum 9 can be cleaned in a simple
manner without, in this case, the entire mixer 5 having to be disassembled from the

system 1.

Figs. 4a and 4b each show the mixing chamber module 11 without the drive module
10. In this case, the mixing chamber module 11 is shown in an assembled state in Fig.
4a and in Fig. 4b the mixing chamber module 11 is shown in a separated state. In this
exemplary embodiment, the mixing chamber module 11 includes a shaft module 21

and a drum module 22.

In this exemplary embodiment, the shaft module 21 includes the second coupling

element 15, the proximal closure 12, the agitating shaft 16 and a conveying element 18,
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In this exemplary embodiment, the drum module 22 includes a one-piece tubular drum
9 and a distal closurc 13. The drum 9, in this case, has a first inlet 7.1, a second inlet
7.2 and a third inlet 7.3, which are all arranged in a first end region of the drum 9. The

outlet 6 is arranged, in this case, on a second end region of the drum 9.

In this exemplary embodiment, the distal closure 13 has a protection plate 23 which is
arranged on a side of the distal closure 13 which faces the drum 9. The protection plate
23 becomes worn during operation of the system and can be replaced where necessary.

As a result, the distal closure 13 is able to be used over a longer period of time.

Fig. 5 then shows the shaft module 21 without the drum module 22. Once again, the
shaft module 21 comprises the second coupling element 15, the proximal closure 12,
the agitating shaft 16 and the conveying element 18. The agitating shaft 16 has pins 19
which, in this exemplary embodiment, are screwed into the agitating shaft. Just two
pins 19 are shown for better clarity of presentation. It goes without saying that for
mixing the first component and the second component efficiently, multiple pins 19 can

be screwed-in onto the agitating shaft 16.

The conveying element 18 is realized as a screw conveyor in this exemplary

embodiment.

Fig. 6 shows a conveying element 18 as an example which is designed so as to be
removable from the agitating shaft 16. In order to move the conveying element 18 into
operative connection with the agitating shaft 16, the conveying element 18 is plugged
onto projections provided on the agitating shaft 16 and is secured on the agitating shaft
16 with a locking element 20. Such a removable conveying clement 18 can be
exchanged in a simple manner.

List of references
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2 Movement device

3 First component
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Claims

1. A system (1) for applying a building material, the system (1) including:
a movement device (2) for changing a site of application within a space;
a first component (3) of the building material;
a second component (4) of the building material;

a mixer (5) for mixing the first component (3) and the second component (4);
wherein the mixer (5) includes a drive module (10) with a first coupling
element (14) and a mixing chamber module (11) with a second coupling element (15),
wherein the drive module (10) and the mixing chamber module (11) are realized so as
to be separable from one another by means of the coupling elements (14, 15), wherein
the drive module (10) and the mixing chamber module (11) are operatively connected

together by means of the coupling elements (14, 15) when the system (1) is in an
application state, wherein the mixing chamber module (11) includes a drum module
(22) and a shaft module (21) which are realized so as to be separable from one another,
wherein the shaft module (21) includes the second coupling element (15), a proximal
closure (12) and an agitating shaft (16), wherein the agitating shaft (16) is operatively
connected to the second coupling element (15);

and wherein the agitating shaft (16) is fitted with pins (19) on a first portion.

2. The system (1) as claimed in claim 1, wherein the mixer is arranged on a head
of the movement device (2) so that the mixer (5) is situated in each case in a region of

the site of application.

3. The system (1) as claimed in one of the preceding claims, wherein the drive
module (10) is arranged on the movement device (2), wherein the mixing chamber
module (11) is also separated from the movement device (2) when it is in a state

separated from the drive module (10).

4. The system (1) as claimed in one of the preceding claims, wherein the first
coupling element (14) and the second coupling element (15) each comprise a toothing,
wherein the drive module (10) and the mixing chamber module (11) are operatively

connected together mechanically in the application state.
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5. The system (1) as claimed in claim 4, wherein the drum module (22) includes a
drum (9) with at least one inlet (7, 7.1, 7.2, 7.3) and one outlet (6) as well as a distal

closure (13).

6. The system (1) as claimed in claim 5, wherein the drum (9) of the drum module
(22) is realized in one piece and/or wherein the drum (9) of the drum module (22) is

realized in a tubular manner.

7. The system (1) as claimed in either of claims 5 or 6, wherein the proximal
closure (12) and/or the distal closure (13) include(s) a protection plate (23) on a side

which faces toward the drum (9).

8. The system (1) as claimed in one of claims 5 to 7, wherein the drum (9)
includes at least one first inlet (7.1) and one second inlet (7.2) in a first end region of

the drum (9), and wherein the outlet (6) is arranged in a second end region of the drum

9).

9. The system (1) as claimed in one of the preceding claims, wherein the agitating
shaft (16) has on a second portion a conveying element (18) which is operatively

connected to the agitating shaft (16) and, as a result, to the second coupling element

(15).

10.  The system (1) as claimed in claim 9, wherein the conveying element (18) is
realized as a screw conveyor and/or wherein the conveying element (18) is realized so

as to be removable from the agitating shaft (16).

11.  The system (1) as claimed in one of the preceding claims, wherein the drive

module (8) includes a support device (17) which is connected to the distal closure (13)



16
in the application state, and wherein the distal closure (13) has at least one bearing for

the agitating shaft (16).

12.  The system (1) as claimed in one of the preceding claims, wherein the first
component (3) includes a pumpable concrete and wherein the second component (4)

includes an accelerating admixture.

13. A mixer (5) for use in a system (1) according to claims 1 to 12.



