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(54) A paddle device for mixer and mixer
(57) A paddle device (1) for mixing intended to be
fixed to a rotating shaft (10) within a container (20) with
a cylindrical wall bottom (21) of said mixer and having a
substantially flat shape with two main faces (2, 3) approx-
imately parallel to one of its median geometric plane (M).
The shape of said device (1) is approximately a sec-

tor of a circumference with an operating edge (4) of
arched shape.

The device (1) is characterized in that at least one
of the two main faces (2, 3) has a respective shaped
portion having a distance from the median geometric
plane (M) that increases from a minimum distance (L1)
to a maximum distance (L2) at the operating edge (4).
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Description

[0001] The presentinvention relates to the field of ma-
chinery for buildings and for the construction industry and
in particular relates to a paddle device for a mixer and to
a mixer particularly suitable for the mixing of cements,
concretes and conglomerates in general.

[0002] There are known containers with the bottom in
the shape of straight sector of cylindrical wall, for example
consisting of buckets of the excavator or earthmoving
type, internally equipped with a motorized shaft posi-
tioned parallel to the bottom generatrices, for example
atthe geometric axes of the cylindrical wall, and equipped
with radial arms and/or blades. The shaft rotation allows
the arms or the blades to mix the constituents of the con-
glomerate poured into the bucket.

[0003] Said known blades are constituted by flat metal
plates whose profile is contoured similar to an axe-like
shape and are fixed, by screws or welding to the arms
projecting radially from the motorized shaft. As shown in
Figure 15 of the known prior art, the outer edge of each
blade is approximately an arc of circumference to graze
the cylindrical face of the bucket bottom.

[0004] As shown in Figure 16 of the known prior art,
the known blade as a result of the rotation of the motor-
ized shaft, sets the materials to be mixed in a rotary mo-
tion with axial component; the gravel, the stones and in
general the more coarse elements and having a specific
weight greater than that of mortar tend to settle to the
bottom and to accumulate in front of the paddles with a
predominantly axial motion.

[0005] A disadvantage of said known mixersis the pre-
mature wear of the bucket bottom due to the dragging of
stones and gravel upon it that accumulate on the bottom.
[0006] Another disadvantage consists in the fact that
the continuous dragging of the gravel, stones and the
like against the paddles and against the bucket bottom,
causes the frequent insertion of the gravel, stones and
similar between the bottom and the paddles causing a
further increase of the wear also loaded upon the blade
edges, excessive pulse stress to all the moving parts that
can damage bearings, transmissions and engine, in-
creased energy consumption and noise.

[0007] An object of the present invention is to propose
apaddle device for mixer and a mixer capable of reducing
the wear of the container bottom of the mixer itself.
[0008] Another object is to propose a paddle device
for mixer adapted to reduce the wear of the outer edge
of the device itself.

[0009] Further object is to propose a mixer with less
stress operation and more fluid, quieter and with lower
energy consumption.

[0010] Another object is to propose a mixer adapted
to perform a perfect and homogeneous mixing of com-
ponents also of different specific weights in a reduced
time.

[0011] The characteristics of the invention are high-
lighted in the following with particular reference to the
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accompanying drawings wherein:

- Figure 1 shows a front view of a first embodiment of
a paddle device for mixer object of the present in-

vention;
- Figure 2 shows a view of the device in section ac-
cording to the plane Il - Il of Figure 1 associated to

a bottom portion of a container and to a set of ele-
ments of larger size of the materials that make a
conglomerate;

- Figure 3A shows an enlarged view of a detail of the
device in question as it has been shown in said first
embodiment shown in Figures 1, 2;

- Figure 3B shows an enlarged view of a detail of the
device in question as it has been shown in a second
embodiment;

- Figure 3C shows an enlarged view of a detail of the
device in question as it has been shown in a third
embodiment;

- Figures 4 to 6 show side views, from respective
points of observation, of the device of Figure 1;

- Figures 7 and 8 show respective axonometric views
of the device of Figure 1;

- Figure 9 shows a further embodiment of a paddle
device for mixer object of the present invention;

- Figure 10 shows a shaft of a mixer object of the
present invention provided with a plurality of devices
of Figure 1 fixed thereon by means of respective
arms;

- Figure 11 shows the shaft of Figure 10 housed in a
container of the mixer and sectioned by a median
longitudinal plane;

- Figure 12 shows a cross-sectional view of the ele-
ments of the mixer of Figure 11;

- Figure 13 shows an enlarged view of a detail of Fig-
ure 12;

- Figure 14 shows an enlarged detail of Figure 11;

- Figures 15 and 16 show views, corresponding to
those of the first two figures, of a device of the known
prior art.

[0012] With reference to Figures 1 to 14, number 1
indicates the paddle device for mixer object of the present
invention.

[0013] The device and the mixer are meant to mix to-
gether different solid and possibly liquid components
where the solid components may have very different
granulometry and/or sizes being, for example, cement,
sand and gravel and/or pebbles.

[0014] As shown in particular in figure 11, the paddle
device 1 for mixer is intended to be fixed to a rotating
shaft 10 within a container 20 with cylindrical wall bottom
21 and flat sidewalls for example tangent to the outer
edges of the bottom of said mixer.

[0015] Thedevice 1is preferably constituted by a plate-
shaped metal body with an approximately flat shape, with
two main faces 2, 3 approximately parallel to a geometric
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median plane M thereof (Figure 2).

[0016] Said body shape in top view is, indicatively and
in a first approximation, shaped as a sector of a circum-
ference with an arched shaped operating edge 4 and with
a central portion which extends towards the center of
curvature of said median arched edge.

[0017] In the first embodiment of the present invention
shown in Figures 2, 3A, the two principal surfaces 2, 3
present in the vicinity of the operating edge 4, respective
portions with curved surface 5, 6 which connect said fac-
es 2, 3 with said operating edge 10.

[0018] The portions having curved surfaces 5, 6 di-
verge and therefore the distance between said geometric
median plane M and the points of the portions with curved
surface 5, 6 increases in the direction of the operating
edge 4.

[0019] In other words, as shown in particular in Figure
3A, the substantial half of the transverse thickness of the
device 1 increases from a minimum distance (L1) be-
tween any of the two faces 2, 3 and the geometric median
plane M, at a maximum distance (L2) at the operating
edge 4.

[0020] The portions with curved surfaces 5, 6 are con-
cave and preferably are approximately in the shape of
longitudinal portions of the inner wall of a tubular toroidal
surface.

[0021] As a result of said shape of the portions with
curved surfaces 5, 6 connecting the main faces 2, 3 and
the operating edge 4, the cross section of the device 1
in the proximity of the operating edge 4 assumes the
shape of a bell edge or a flared trumpet mouth.

[0022] Alternatively the invention envisages that only
one of the main faces 2, the front one in relation to the
motion with respect to the materials to be mixed, is pe-
ripherally provided with a respective portion with curved
surface 5 while the other main face 3, the rear one, is flat
and extends directly up to the operating edge 4 without
an interposed portion with a curved surface.

[0023] Theinvention, as an alternative, also envisages
that one or both curved surfaces 5, 6 are convex, for
example in the form of a longitudinal portion of a torus or
a toroid, or to straight generatrices, for example in a frus-
to-conical wall sector.

[0024] A further alternative of the present invention
shown in Figure 3B in place of the curved surfaces 5A
envisages the use of two flat inclined surfaces 5B.
[0025] Alternatively, it is also possible to envisage the
use of a surface 5C obtained from the set of a plurality
ofinclined surfaces arranged in series to each other (Fig-
ure 3C).

[0026] In the first embodiment the ends of the device
1, in correspondence to the terminal portions of the op-
erating edge 4, are almost flat with beveled edges and
oriented approximately perpendicular to the median ge-
ometric plane M.

[0027] Thedevice 1 further comprises first attachment
means 7, 8 for fixing to a respective arm 11 of the rotating
shaft 10. Said first attachment means 7, 8 consist, for
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example, in a pair of through holes formed in the central
portion which extends towards the center of median cur-
vature of said arched edge and intended to accommo-
date fastening screws whose heads may be housed in
respective flared seats 9 formed at the ends of the
through holes 7, 8 in correspondence to the front main
face 2 with respect to the motion of the device.

[0028] The operating edge 4 approximately consists in
a surface with generatrices almost perpendicular to said
median geometric plane M with profile of the projection
on said latter plane M having the shape of a sector of
geometric intersection between a geometric plane and
the inner face of the bottom 21 of the container 20 where
said geometric plane is inclined with respect to the geo-
metric axis of said bottom 21.

[0029] The operating edge 4 has a transverse dimen-
sion comprised between 1.5 and 6 times the average
distance between the two main faces 2,3, preferably
equal to about 2.5 times said distance.

[0030] In the embodiment shown in Figures 2 and 3A
the medium radius of curvature of each of the cross sec-
tions of the curved surfaces 5, 6 is comprised between
0.5 and 2 times the minimum distance (L1) between the
faces 2, 3, preferably about equal to said distance. Pref-
erably, but not necessarily, the geometric tangent at the
terminal end of the cross section of each curved surface
5, 6 forms with the corresponding section of the operating
edge 4 an angle between 20° and 70° preferably about
30°.

[0031] In the alternative embodiment shown in Figure
9, the operating edge 4Ais in the form of curvilinear brake
lining mountable/dismountable from the rest of the device
1. In known manner the assembly/disassembly of this
operating edge 4A is by way of the use of a plurality of
countersunk head screws 18 which, in use, are inserted
into corresponding through holes 19A made on the op-
erating edge 4A itself. Each screw 18 is then screwed
into a threaded hole 19B made on the back of the device
1 facing the operating edge 4A (Figure 9). In this way the
dismountable operating edge 4A can be advantageously
made in a material that exhibits anti-wear properties bet-
terthan the rest of the device 1. Furthermore, by adopting
this solution, a considerable saving is achieved by chang-
ing as needed only the worn operating edge 4A with a
new one.

[0032] The conglomerates mixer object of the present
invention is provided with a plurality of devices 1 and
comprises a rotating shaft 10 inside the container 20 with
cylindrical wall bottom 21.

[0033] The container 20 consists, for example, in a
bucket for earth moving equipped with other elements
connected to the shaft 10 and the devices 1 and main-
tained, in the condition of operation as mixer, with the
opening upwards and with the bottom 21 downwards.
[0034] The rotating shaft 10 is aligned to the geometric
axis of the bottom cylindrical wall 21 and is driven in ro-
tation by an engine to which is connected by way of a
mechanical transmission with gear reducer.
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[0035] Said rotating shaft 10 carries a plurality of arms
11 radially projecting each intended to support a respec-
tive device 1. Said arms 11 comprise respective second
attachment means 12, 13, consisting of nuts for screws
or bolts 20 engaged in the first attachment means 7, 8
and intended to fix the inclined devices 1 at an angle
comprised between 25° and 65° with respect to the axis
of the shaft 10 and with the respective operating edges
4 grazing the bottom 21. In particular each arm 11 orients
the respective device 1 so that the latter lies on a geo-
metrical plane parallel to that of intersection with the inner
face of the bottom 21.

[0036] The mutual longitudinal distance between the
arms 11 is determined so that the bottom areas 21 af-
fected by the passage of the devices 1 are adjacent or
slightly overlapping, thereby excluding the possibility that
a bottom portion is not affected by the mixing action of
the devices.

[0037] With reference to Figures 1, 2, 3A, 4-9, 10-14,
the operation of the device 1 envisages that the elements
to be mixed with higher granulometry or size G, for ex-
ample, gravel, rocks, stones or other solid elements sta-
tioned or that have reached the bottom by gravity, are
found by the curved surface 5 which connects the main
front face 2 to the operating edge 4 which grazes the
bottom 21 at a distance less than the sizes of the ele-
ments to be mixed with higher granulometry or sizes.
Said curved surface 5 in cooperation with the orientation
and with the inclination of the front main face causes the
translation of the elements to be mixed with higher gran-
ulometry or size, such as gravel, rocks, stones or other
G, towards the rotation shaft 10 moving them away from
the gap between the bottom 21 and the operating edge 4.
[0038] The bucket so equipped becomes the mixer of
the invention which assumes the function of a high effi-
ciency concrete mixer.

[0039] As shown again in Figure 9, in certain applica-
tion has proved particularly advantageous the presence
of two lateral recesses 22 which allow the passage of a
certain amount of material to be mixed in a direction ax-
ially parallel to the shaft 10.

[0040] An advantage of the presentinvention is to pro-
vide a paddle device for mixer and a mixer capable of
reducing the wear of the container bottom of the mixer
itself.

[0041] Another advantage is constituted by the fact of
providing a paddle device for mixer adapted to reduce
the wear of the outer edge of the device itself.

[0042] Further advantage is to provide a mixer operat-
ing with less stress and more fluid, quieter and with lower
energy consumption.

[0043] Another advantage is to provide a mixer adapt-
ed to perform a perfect and homogeneous mixing also
of components of different specific weights in less time.
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Claims

1. A paddle device (1) for mixer intended to be fixed to
a rotating shaft (10) within a container (20) with a
cylindrical wall bottom (21) of said mixer and having
a substantially flat shape with two main faces (2, 3)
approximately parallel to its geometric median plane
(M), said shape is approximately profiled as a cir-
cumference sector with an operating edge (4) of
arched shape; said device (1) being characterized
in that at least one of the two main faces (2, 3) has
a respective shaped portion having a distance from
said median geometric plane (M) thatincreases from
a minimum distance (L1), to a maximum distance
(L2) in correspondence of said operating edge (4).

2. Thedevice (1), asclaimedin Claim 1, characterized
in that said respective shaped portion has a curved
surface (5A).

3. Thedevice (1), asclaimedin Claim 1, characterized
in that said respective shaped portion has a flat in-
clined curved surface (5B).

4. Thedevice (1), asclaimedin Claim 1, characterized
in that said respective shaped portion has a surface
(5C) obtained from the set of a plurality of inclined
surfaces arranged in series to each other.

5. Thedevice (1), as claimed in any one of the preced-
ing Claims, characterized in that both main faces
(2, 3) have said respective shaped portions.

6. Thedevice (1), asclaimedin Claim 2, characterized
in that said shaped portion (5A) is approximately
shaped as the inner wall portion of a hollow toroidal
surface (15).

7. Thedevice (1), as claimedin Claim 6, characterized
in that the cross section of the device (1) at the op-
erating edge (4) is shaped as a bell edge or a flared
trumpet mouth (20).

8. Thedevice (1), as claimed in any preceding Claims,
characterized in that it comprises first attachment
means (7, 8) for fixing to a respective arm (11) of the
rotating shaft (10).

9. Thedevice (1), as claimed in any preceding Claims,
characterized in that the operating edge (4) con-
sists approximately in a surface with generatrices
nearly perpendicular to said median geometric plane
(M) with the projection profile on said latter plane in
the shape of sector of geometric intersection be-
tween a geometric plane and the inner face of the
bottom (21) of the container (20) where said geo-
metrical plane is inclined with respect to the geomet-
ric axis of said bottom (21).
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10. The device (1), as claimedin Claim 9, characterized
in that the operating edge (4) has a transverse di-
mension comprised between 1.5 and 6 times the av-
erage distance between the two main faces (2, 3),
preferably equal to about 2.5 times said distance. 5

11. The device (1), as claimed in any preceding Claims,
characterized in that the medium radius of curva-
ture of the cross section of the at least one curved
surface (5, 6) is comprised between 0.5 and 2 times 70
the average distance between the two main faces
(2, 3), preferably approximately equal to said dis-
tance; preferably said cross section subtends an an-
gle comprised between 40° and 90°; preferably the
geometric tangent at the terminal end of the cross 15
section of the at least one curve surface (5, 6) forms
with the corresponding section of the operating edge
an angle between 20° and 70° preferably about 30°.

12. The device (1), as claimed in any preceding Claims, 20
characterized in that the operating edge is in the
form of a curvilinear element mountable/demounta-
ble from the rest of the device (1) itself.

13. A mixer for mixing conglomerates provided with a 25
plurality of devices (1) according to any of the pre-
ceding Claims and comprising a rotating shaft (10)
internal to a container (20) with a cylindrical wall bot-
tom (21); said rotating shaft (10) being aligned to the
geometric axis of the bottom cylindrical wall (21),and 30
being drivable in rotation by an engine and has a
plurality of projecting arms (11) eachintended to sup-
port a respective device (1); said mixer (50) being
characterized in that the arms (11) comprise re-
spective second attachment means (12, 13) for the 35
first attachment means (7, 8) and intended to fix the
devices (1) inclined at an angle between 25° and 65°
with respect to the axis of the shaft (10) and with the
respective operating edges (4) that graze the bottom
(21). 40

14. The mixer, as claimed in Claim 13, characterized
in that the distance between the arms (11) is such
that the areas of the bottom (21) affected by the pas-
sage of the devices (1) are adjacent or slightly over- 45
lapping.
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