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@ Mixing structure for staple material, especially cotton staples.

@ In a mixer (1) having adjacent vertical bins (2),
provided with a duct (4) for supplying the material in
a current of air, the feed direction of the material
slopes upwards and the bins (2) are of a height
gradually increasing in the feed direction of the
material. The angle of inclination is preferably be-
tween 10° and 70°. The material is delivered to the
mixer by a fan (11) and arrives in the various bins
(2) with substantially the same degree of compac-
tion.
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This invention relates to a mixing structure for
staple material, especially cotton staples.

In the case of conventional mixers having a
plurality of adjacent vertical bins, wherein the fi-
brous material drawn from a series of bales ar-
ranged alongside one another is supplied in a
current of air to the upper inlet of the mixer, from
where it is distributed to the individual bins, the
bins are generally filled to different levels, wherein
those bins closest to the feed side of the material
have a higher level of material and this level gradu-
ally decreases towards the final bin, i.e. the bin
furthest away from the feed side.

However, the system of distributing the ma-
terial to the various bins, generally effected by
mechanical means, e.g. a belt conveyor provided
with transverse elements for taking up the material,
which gradually carry the material towards the var-
ious bins, also involves perceptible rarefaction of
the material as it approaches the final bin, so that,
in addition fo having an increasingly lower level,
the material is also decreasingly compact from one
bin to the next. Consequently, the material has a
different degree of compaction at the outlet of the
various bins, where feed and mixing rollers are
disposed, thus resulting in non-homogeneous mix-
ing, wherein quantities of material originally having
the same characteristics are mixed together in dif-
ferent states at the outlet of the bins. In order to
obtain more homogeneous mixing, it has already
been proposed to use a mixer in which the various
vertical bins are provided at the bottom with de-
flecting walls, at graduated heights, and a horizon-
tal or substantially horizontal conveyor is disposed
below the bins, adapted to advance the material
from the bottom of the bins in horizontal layers, or
almost, towards the delivery rollers of the mixer,
disposed one above the other (see Swiss Patent
No. 511 951). In this manner, the material from the
various bins is forced to move along paths of
different lengths, quantities of material combined in
very different ways arriving at the outlet at the
same time. However, this type of mixer has the
disadvantage of greater overall dimensions as a
result of the horizontal or substantially horizontal
deflection of the paths of the material. Moreover, in
the final phase of the paths, the transportation
conditions for the material taken directly from the
conveyor are substantially different from those for
the subsequent material, increasingly further away
from the conveyor, which is removed from the
material underneath by means of friction. There-
fore, once again, this can lead to different degrees
of compaction of the material arriving at the deliv-
ery rollers.

Therefore, the object of this invention is to
overcome the abovementioned limitations and fo
obviate the disadvantages currently encountered in
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the case of the known mixers, by providing a
mixing structure capable of providing substantially
homogeneous mixing without any significant in-
crease in the overall dimensions and substantially
retaining the greater part of the conventional struc-
ture of the mixer.

This problem is solved by a mixing structure
for staple material, especially cotton staples, of the
type comprising a plurality of adjacent vertical bins,
communicating at the top with a duct for supplying
the material and provided at the lower outlet with
associated mixing rollers adapted to supply the
material fo a common mixing and conveying deliv-
ery channel, means for generating a current of air
for the fransportation of the material being dis-
posed in the supply duct, characterised in that the
feed direction of the material at the inlet of the
mixer slopes upwards and that the bins are of a
height gradually increasing in the feed direction of
the material.

In the case of a structure of this type, the
material supplied in a current of air to the inlet of
the mixer is driven in a substantially uniform man-
ner into the various bins, wherein there are no
mechanical transporting and conveying elements in
the ascending path and the current of air for trans-
portation directs all of the material into the interior
of the various bins, said material, by virtue of the
inclination of the upper part of the mixer, being
distributed among the various bins at different lev-
els, as is necessary for frue mixing, but substan-
tially with the same degree of compaction, thereby
eliminating the disadvantage specified at the outset
and making it possible to achieve improved homo-
genisation of the material at the outlet.

The material advanced upwardly into the mixer
by a vertical component may also advantageously
be distributed among the various bins to a certain
extent as a function of the weight of the staples,
wherein the vertical component can have a certain
influence owing to the force of gravity, acting in the
opposite direction to the direction of movement of
the material. In this manner, it is possible to obtain
a certain degree of sorting of the material into the
various bins, this having an advantageous effect on
the results of the final mixing.

Other features and advantages of the invention
will be clear from the following description of sev-
eral preferred embodiments of this invention, illus-
trated by way of example in the accompanying
drawings, in which:

Fig. 1 is a side elevation, in part section, of a
mixer having a structure according to
the invention and

Fig. 2 is a sectional side elevation of the

upper part of a mixer having a struc-
ture modified with respect to that of
Fig. 1.
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With reference to Fig. 1, a mixer 1 comprises a
plurality of adjacent vertical bins 2, separated by
means of dividing walls 3 and communicating with
one another at the top and having a duct 4 for
supplying the staple material, e.g. cotton staples.

At the lower outlet portion, the bins 2 have
associated mixing means, e.g. in the form of pairs
of delivery feed rollers 5, below which are disposed
mixing rollers 6, in an arrangement known per se.
The rollers 5 of each pair are actuated so as to
rotate in opposite directions, with the aid of means
known per se. Both the rollers 5 and the rollers 6
can be operated at different speeds for the various
bins 2, e.g. at a speed gradually decreasing from
the bin closest to the feed side to the bin furthest
away from the feed side or vice versa, according fo
a technique which is known per se and which will
therefore not be described and illustrated in more
detail.

The rollers 5 and 6 supply the material to a
common mixing and conveying delivery channel 7,
from where the mixed material is drawn into the
next machine, e.g. an opener or a carding machine,
in the manner known per se.

The opposing lateral walls 8 of the body of the
mixer 1 are provided with windows 9 so that it is
possible to verify the proper movement of the
material inside the bins 2.

A pressure detector 10 is provided in the sup-
ply duct 4, at the inlet of the mixer 1. Moreover,
means 11 for generating a current of air for the
transportation of the material are also disposed in
the duct 4. In the case illustrated, this means is an
axial-inlet, radial-outlet fan. It is of the known type
and is disposed to rotate with the aid of a motor
(not shown). The fan draws the material into a
current of air, e.g. from a sampler, and delivers it
into the mixer 1.

Above the windows 9, the walls 8 of the mixer
1 have perforated portions 12 and associated dis-
charge pipes 13, through which the air delivered by
the fan 11 leaves the mixer 1. The discharge pipes
13 converge into one common outlet 14.

As illustrated in the drawing, the structure of
the mixer in its upper part is such that the feed
direction of the material at the inlet of the mixer,
indicated by the arrow 15, slopes upwards and the
bins 2 are of a height gradually increasing in the
feed direction of the material in the mixer 1. The
mixer 1 therefore has an inclined top 16, the inte-
rior thereof defining a guide surface 17 for the
material in the sloping feed direction of the said
material. This surface is connected by means of a
portion 18 to the wall of the final bin 2. The dividing
walls 3 end at the top in profiled deflection sur-
faces 19 known per se, but succeeding one an-
other in a sloping line parallel to the feed direction
of the material, so as to define, together with the
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top 16, a sloping feed channel 20, the inlets to the
various bins 2 having gradually decreasing levels
departing from the bottom of said channel. The
transverse inlet sections of the various bins 2 at the
surfaces 19 can be of identical size, as illustrated,
or they can be of gradually varying size, e.g.
gradually decreasing from the bin 2 closest to the
feed side to the bin 2 furthest away from the feed
side.

The path 4a of the supply duct external to the
mixer 1 is advantageously directly connected
thereto, and it also slopes with a degree of inclina-
tion equal to that of the feed direction of the
material into the mixer 1, so that the material is
delivered into said mixer without being subjected fo
deflection and the entire section of the material can
enter the mixer in the same state, resulting ad-
vantageously in uniform distribution of the material
throughout the various bins 2.

The angle of inclination of the feed direction, or
of the channel 20 and the duct path 4a is prefer-
ably between 10° and 70°, according to the nature
and quality of the material to be mixed.

In the case of the structure described and
illustrated, the staple material is delivered in a
substantially uniform manner into the various bins
2, so that there is an almost equal degree of
compaction in each bin 2, irrespective of its dis-
tance from the feed side. This inclined arrange-
ment results in the material being disposed at
different levels in the various bins 2, thereby creat-
ing the conditions for true mixing of different quan-
fities of material, obtained by the successive re-
moval of different qualities of material from the
original bale.

The fan 11 is advantageously controlled as a
function of the pressure detected by the pressure
detector 10, so as to maintain constant and opti-
mum feed conditions. Other conditions being equal,
the level of material in the bins 2 can be modified
by varying the speed of the delivery feed rollers 5
and the associated mixing rollers 6. E.g. by gradu-
ally increasing the speed of the rollers 5 and 6 of
the bins 2 closest to the feed side compared to
those furthest away from the feed side, it is possi-
ble to obtain a more inclined arrangement
(indicated by the broken line 21) of the level of
material in the various bins 2, thereby varying the
characteristics of the mixing.

According to a variant of the invention, illus-
trated in Fig. 2, the upper part of the mixer 1 can
be provided with a cover 23 hinged on to the body
of the mixer and capable of being fixed in different
angular positions, defining the same inclination as
that of the feed direction of the material 2. In this
case, the duct path 4a is connected to the fixed
part of the duct 4 by means of a flexible connec-
tion 4b. As a result of the fact that it is possible to
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vary the inclination of the inlet, it is easier to adapt
one mixer to the material being treated, in order fo
obtain different mixing results according to the re-
quirements.

As will be noted, a mixer having a structure
according to the invention involves only a modest
increase in the overall dimensions, virtually only
with respect to its height, and therefore in the
direction posing fewest problems, so that it is pos-
sible by simple and inexpensive means to achieve
more uniform feeding of the bins and thus im-
proved homogenisation of the material.

Claims

1. Mixing structure for staple material, especially
cotton staples, comprising a plurality of adja-
cent vertical bins, communicating at the top
with a duct for supplying the material and
provided at the lower outlet with associated
mixing rollers adapted to supply the material to
a common mixing and conveying delivery
channel, means for generating a current of air
for the transportation of the material being dis-
posed in the supply duct, characterised in that
the feed direction of the material at the inlet of
the mixer slopes upwards and that the bins are
of a height gradually increasing in the feed
direction of the material.

2. Structure according to claim 1, characterized in
that the supply duct has a path external to the
mixer having a degree of inclination equal to
that of the feed direction of the material inside
the mixer.

3. Structure according to claim 1 or claim 2,
characterized in that the angle of inclination of
the feed direction is preferably between 10°
and 70°.

4. Structure according to one of the preceding
claims characterized in that the mixer has a
cover hinged on to the body of the mixer and
capable of being fixed in different angular posi-
tions.

5. Structure according to one of the preceding
claims characterized in that the lateral walls of
the bins are at least partially perforated for the
discharge of the air for conveying the material.

6. Structure according to one of the preceding
claims characterised in that a pressure detec-
tor is disposed in the supply duct, upstream of
the said means for generating a current of air,
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and that said generating means is controlled
as a function of the pressure detected by the
said pressure detector.

Structure according to claim 1, characterised in
that the mixing rollers of the various bins can
be operated at different speeds.

Structure according to one of the preceding
claims characterised in that the bins have dif-
ferent inlet sections at the top, preferably
gradually decreasing from the bin closest to
the feed side to the bin furthest away from the
feed side.
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