EP 2 428 341 A2

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 428 341 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
14.03.2012 Bulletin 2012/11

(21) Application number: 11179361.8

(22) Date of filing: 30.08.2011

(51) IntCl.:

B28C 5/14(2006.01) BO1F 7/08 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 09.09.2010 FI1 20105937

(71) Applicant: Elematic Group Oy
37801 Toijala (FI)

(72) Inventors:

¢ Suutarinen, Timo
FI-52700 Mantyharju (FI)

¢ Henriksson, Mikko
FI-37910 Kylmakoski (Fl)

(74) Representative: Kiviluoma, Markku Juhani

Bergren Oy AB
P.O. Box 16
00101 Helsinki (FI)

(54) Mixer axis for dual axis concrete mixer, and dual axis concrete mixer

(57) A mixing axis (1, 2) of a dual axis mixer for con-
crete mix, said mixing axis comprising several mixer el-
ements attached to the mixing axis, said mixer elements
including a mixing shaft (3) protruding substantially radi-
ally from the mixing axis, and at least one mixer blade
(4) attached to the outer end of the mixing shaft, so that
on that section of the mixing axis (1, 2) of the dual axis
mixer that is located in the mixing tank, mixer elements

are attached at nine successive mixer element fastening
points (A-l), so that in the first, second and last fastening
point (A, B and 1), the total area of the mixer blades (4,
4’) connected to a single fastening point is substantially
four times as large as the total area of the mixer blades
(4) connected to a single fastening point in the third,
fourth, sixth and eighth fastening point (C, D, F and H).
The invention also relates to a dual axis mixer provided
with a described mixing axis.
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Description

[0001] Theinvention relates to the mixer axis of a dual
axis mixer used in the production of concrete mix, as well
as to a dual axis mixer provided with this kind of mixer
axis. More precisely, the invention relates to the position-
ing and quantity of mixer elements arranged on the mixer
axis.

[0002] Anapparatusused inthe production of concrete
mix is a dual axis mixer where the concrete mix to be
produced is mixed by intermediation of mixing means
attached to two axes contained in the mixing tank. In
these dual axis mixers, the mixing axes are arranged
horizontally in the mixing tank. Generally the mixing
means attached to the mixing axes comprise mixer shafts
fastened to the mixing axes, said shafts protruding es-
sentially radially from the mixing axis, as well as mixer
blades attached to the shaft ends.

[0003] With dual axis mixers, the mixing effect ob-
tained in the concrete mix to be produced is typically bet-
ter and more efficient than the mixing effect obtained with
conventional single axis mixers, which means that by us-
ing dual axis mixers, larger quantities of concrete mix
can be produced more rapidly.

[0004] The most essential objective in the develop-
ment of concrete mixers, including dual axis mixers, is a
faster production process for concrete mix, and said ob-
jective is achieved by increasing the capacity of the mixer
by more efficient mixing of the concrete mix. Said objec-
tive is emphasized particularly in the production of con-
crete mixes requiring longer mixing periods, such as pol-
ymer mixes. With dual axis mixers, it has been attempted
to reach said objective by increasing the rotation speeds
of the mixing axes of the mixer.

[0005] Ina solution according to the present invention,
an increase in the capacity of the dual axis mixer is
achieved by increasing the number of the mixer elements
in the mixer, by altering the shape of the mixer elements
and by positioning said mixer elements on the mixing
axis.

[0006] In a solution according to the invention, the
number of the mixer elements connected to the mixing
axes, i.e. the number of the mixing shafts attached to the
mixing axis and of the mixer blades attached to said
shafts has been increased in comparison with conven-
tional arrangements. Moreover, the increase in the mixer
elements has been realized at certain fastening points
of said mixer elements, and the number of blades at-
tached to a single shaft has likewise been increased.
[0007] In a solution according to the invention, on that
section of the mixing axis that is located in the mixing
tank of the dual axis mixer, mixer elements are attached
at nine successive mixer element fastening points, so
that at the first, second and last fastening point, the total
area of the mixer blades of the mixer elements connected
to a single fastening point is substantially four times as
large as the total area of the mixer blades connected to
a single fastening point at the third, fourth, sixth and
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eighth fastening points.

[0008] In a preferred embodiment according to the in-
vention, at least on that section of the first mixing axis,
and advantageously also of the second mixing axis, that
is located in the mixing tank of the dual axis mixer, there
are attached 14 mixer elements at nine different fastening
points.

[0009] Ina solution according to the invention, also the
position of the mixer blades attached to the mixing shafts
of the mixing axes is such that the mixer blades of the
mixing shafts attached to the first two fastening points of
the first end of the first mixing axis tend to shift the con-
crete to be mixed further away from the first end of the
first mixing axis. As for the rest of the mixer blades at-
tached to the first mixing axis by intermediation of mixing
shafts tend to shift the concrete to be mixed towards said
first end of the first mixer axis. The positions of the mixer
blades of the second mixing axis of the mixer are opposite
with respect to the first mixing axis.

[0010] According to performed experiments, by using
this kind of dual axis mixer of to the invention, there is
achieved a rise of about 60% in the capacity in compar-
ison with conventional dual axis mixers, and the increase
in the power consumed by the mixer elements is only
about 15% in comparison with conventional solutions.
[0011] More precisely, the mixing axis according to the
invention is characterized by what is set forth in the char-
acterizing part of claim 1, and the dual axis mixer accord-
ing to the invention is characterized by what is set forth
in the characterizing part of claim 7.

[0012] Theinventionis described in more detail below,
by way of example, with reference to the appended draw-
ings, where

Figure 1A illustrates the mixing axes of a dual axis
mixer according to the invention, seen in a three-
dimensional, isometric view,

Figure 1B illustrates the mixing axes of the dual axis
mixer of Figure 1A, viewed from below, and

Figure 1C illustrates the mixing axes of the dual axis
mixer of Figure 1A, viewed from the side.

[0013] The mixing axes of the dual axis mixer illustrat-
ed in the drawings comprise two adjacent mixing axes 1
and 2, positioned horizontally in the mixing tank of the
mixer, said mixing axes extending through the end sur-
faces of the mixing tank of the mixer. On that section of
the mixing axes 1 and 2 that is located in the mixing tank,
there are attached several mixer elements, each of said
mixer elements comprising a mixing shaft 3 protruding
radially from the mixing axis and a first mixer blade 4
attached in the area of the outer end of the mixing shaft.
In addition, part of the mixing shafts 3 are provided, in
connection with the first mixer blade 4, also with a second
mixer blade 4’, said second mixer blade being arranged
in a space left in between the first mixer blade and the
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mixing axis, so that the mixer blades cover substantially
the whole length of the mixing shaft.

[0014] In the solution of the invention illustrated in the
drawings, the mixing shafts 3 are attached to nine differ-
ent fastening points A-I located on the mixing axes 1 and
2, said fastening points being best visible in Figure 1C.
From Figure 1C, it is also seen that in the mixing axis 2,
the order of the fastening points of the mixing axis 1 is
reversed. At some of the fastening points, in addition to
a first mixing shaft 3, there also is attached a second
mixing shaft 3’ to extend from the mixing axes 1 and 2
to the opposite direction with respect to the first mixing
shaft.

[0015] At both of the fastening points A and B of the
mixing axes 1 and 2, there are attached two mixing shafts
3, 3’ that are pointed to opposite directions, each of said
mixing shafts being provided with two mixer blades 4, 4’.
The mixer elements and particularly the mixer blades 4,
4’ attached to said fastening points A and B, said fasten-
ing points being located in the vicinity of the edge of the
mixing tank of the mixer, are positioned so that as the
mixing axes rotate, said mixer blades shift the concrete
to be mixed substantially away from the edge of the mix-
ing tank.

[0016] At each of the fastening points C and D of the
mixing axes 1 and 2, there is attached only one mixing
shaft 3, said mixing shaft being at the outer end provided
with one mixer blade 4. The mixer blades of the mixer
elements located at the fastening points C-l are all posi-
tioned so that as the mixing axes rotate, they shift the
concrete mix to a substantially opposite direction with
respect to the mixer blades of the mixer elements of the
fastening points A and B.

[0017] At the fastening point E of the mixing axes 1
and 2, there are attached two mixing shafts 3, 3’, pointing
to opposite directions, each of said shafts being at the
outer end provided with one mixer blade 4.

[0018] At the fastening point F of the mixing axes 1
and 2, there is attached one mixing shaft 3, said mixing
shaft being atthe outer end provided with one mixer blade
4.

[0019] At the fastening point G of the mixing axes 1
and 2, there are attached two mixing shafts 3, 3, pointing
to opposite directions, each of said shafts being at the
outer end provided with one mixer blade 4.

[0020] At the fastening point H of the mixing axes 1
and 2, there is attached one mixing shaft 3, said mixing
shaft being atthe outer end provided with one mixer blade
4.

[0021] At the fastening point | of the mixing axes 1 and
2, there are attached two mixing shafts 3, 3’, pointing to
opposite directions, each of said shafts being provided
with two mixer blades 4, 4’.

[0022] Thus, in the example according to the invention
and illustrated in the drawings, to each of the mixing axes
1, 2 of the dual axis mixer, there are attached 14 mixer
elements at nine different mixer element fastening points
A-l.
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[0023] As for the embodiment of the invention illustrat-
edinthe drawings, itis pointed out that because the mixer
elements of the mixing axes 1 and 2 are arranged in a
mutually reversed order, they also rotate in mutually op-
posite directions. In the example of the Figures, the mix-
ing axis of the rotary axis 1 rotates clockwise, whereas
the mixing axis of the rotary axis 2 rotates counterclock-
wise.

[0024] In the described arrangement according to the
invention, at the fastening points A, B and |, the total area
of the mixer blades 4, 4’ connected to each individual
fastening point is four times as large as the total area of
the mixer blades connected to each individual fastening
point at the fastening points C, D, F and H. Moreover, at
the fastening points E and G, the total area of the mixer
blades connected to both individual fastening points is
twice as large as the total area of the mixer blades con-
nected to each individual fastening point at the fastening
points C, D, F or H.

[0025] In the solution according to the invention illus-
trated in the drawings, the mutual angle of the successive
mixing shafts 3 on the cross-sectional plane of the mixing
axis is 60 degrees, which is advantageously achieved by
using a rod that is hexagonal in cross-section as axes of
mixing axes 1, 2.

[0026] In addition, the mutual phase shift between the
first mixing axis 1 and the second mixing axis 2 is advan-
tageously 30 degrees.

[0027] The angle of the mixer blades in relation to the
rotary direction, i.e. to the cross-sectional plane of the
mixing axes 1, 2 at the mixing shaft 3 is advantageously
35 degrees.

[0028] According to performed experiments, by using
a dual axis mixer according to the invention, there is
achieved a capacity rise of about 60% in comparison with
conventional dual axis mixers, and the increase in the
power consumed by the mixer elements is only about
15% in comparison with conventional arrangements.

Claims

1. A mixing axis (1, 2) of a dual axis concrete mixer,
said mixing axis comprising plurality of mixer ele-
ments attached to a mixing axis, said mixer elements
comprising a mixing shaft (3) protruding essentially
radially from the mixing axis, and at least one mixer
blade (4) attached to the outer end of the mixing
shaft, characterized in that on that section of the
mixing axis (1, 2) of the dual axis mixer that is located
in the mixing tank, mixer elements are attached at
nine successive mixer element fastening points (A-
1), so that in the first, second and last fastening point
(A, B and I), the total area of the mixer blades (4, 4°)
connected to a single fastening point is substantially
four times as large as the total area of the mixer
blades (4) connected to a single fastening point in
the third, fourth, sixth and eighth fastening point (C,



5 EP 2 428 341 A2
D, F and H).

A mixing axis (1, 2) according to claim 1, character-
ized in that at the fifth and seventh fastening points

(E and G), on that section of the mixing axis (1,2) &
that is located in the mixing tank, the total area of

the mixer blades (4) connected to a single fastening
point is substantially twice as large as the total area

of the mixer blades (4) connected to a single fasten-

ing point at the third, fourth, sixth and eighth (C, D, 10
F and H) fastening point.

A mixing axis (1, 2) according to claim 1 or 2, char-
acterized in that the number of the mixer elements
attached to that section of the mixing axis (1, 2) that 75
is positioned on the section located in the mixing tank

is 14.

A mixing axis according to any of the claims 1 - 3,
characterized in that at the first end area of that 20
section of the mixing axis (1, 2) that is located in the
mixing tank, at each of the two first fastening points
and at the last fastening point (A, B and I) of the mixer
elements, there are positioned two mixer elements
extending to opposite directions. 25

A mixing axis (1, 2) according to any of the claims 1

- 4, characterized in that at each of the fifth and
seventh mixer element fastening points (E and G) of
that section of the mixing axis (1, 2) that is located 30
in the mixing tank, there are positioned two mixer
elements extending to opposite directions.

A mixing axis (1, 2) according to any of the claims

2-5, characterized in that the mixer elements at- 35
tached to two first mixer element fastening points (A

and B) of that section of the mixing axis (1, 2) that is
located in the mixing tank and/or to the last mixer
element fastening point (I) comprise two adjacent
mixer blades (4, 4’) attached to one and the same 40
mixing shaft (3, 3’), said adjacent mixer blades sub-
stantially covering the whole length of the mixing
shaft.

A dual axis concrete mixer, characterized in that 45
the dual axis mixer is provided with at least one mix-
ing axis (1, 2) according to claims 1 - 6.

A dual axis mixer according to claim 7, character-
ized in that the dual axis mixer is provided with two 50
adjacent mixing axes (1, 2) according to claims 1 -
6, so that the sections of the mixer elements of the
adjacent mixing axes that are located in the mixing
tank are on the mixing axes placed in a mutually
reversed order. 55
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