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(54) Particle sorting device

(57)  Theinvention relates to a particle sorting device
which focuses its features on the use of several screening
units (1-2), arranged in series or in "tandem", each of
which has its corresponding sieving elements (4a) to (4€)
and (5a) to (5e), located at different levels, such that the
sorting is not done in a single screening unit, as conven-

tionally occurs, but rather is done in successive phases
throughout the different units. Each unit has its own in-
dependent vibrating means (6). The size, weight and
complexity of the drives are thus reduced and the in-
creased weight and centrifugal forces of conventional vi-
brators is thus prevented, allowing increasing the pro-
duction capacity to above the capacity of known systems.
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Description

Obiject of the Invention

[0001] The present invention relates to a device for
sorting particles according to their size, of the type incor-
porating sieving elements, sieves or screens located at
different levels and for particles with different grain-size
distribution, through which the product laterally moves or
passes as a result of a vibrating effect.

[0002] The object of the invention is to achieve a con-
siderable simplification of the facility, energy savings and
improved maintenance operations in terms of the down
time and operator safety.

Background of the Invention

[0003] Particle sorting devices are known which are
made as vibrating sieving apparatus, commonly referred
to as screens, which handle the material to be sieved
mainly in a free vertical flow.

[0004] Screens of this type are described, for example,
in patent US 3710940, or in Swedish patent 367935. In
these cases the apparatus consists of a rigid body having
installed therein the sieving elements and vibrating as a
single solid as a result of the centrifugal force usually
generated by the rotating eccentric masses of one or
several drive systems. This is a considerable drawback
in several aspects that is made worse the larger the pro-
duction capacity and, accordingly, the larger the machine
has to be.

[0005] The drawback of these screens is focused on
the following aspects:

- The eccentric masses cause accelerations on this
rigid unit that exceed several times the gravitational
force of the earth and that generate tremendous
stress on the actual body of the apparatus and its
internal components; it also involves oscillating forc-
es generating fatigue on the materials that the ma-
chine is built with. These stresses are greater the
heavier the machine, since a larger centrifugal force
is required to achieve the accelerations necessary
for the machine to perform its function with the re-
quired efficacy, in turn requiring a more robust design
to withstand the increased mechanical stresses that
alarger weight implies, and so on and so forth. It can
be said that for a geometric design and certain man-
ufacturing materials there is a weight and size limit
for the machine, and if these limits are exceeded
there is no solution to the design, such thatit is either
impossible to achieve the appropriate acceleration,
comprising the operating efficacy, or the fatigue fail-
ure limit of the materials used to build the screen is
exceeded. Another negative consequence of this in-
creased weight of the machine and of the centrifugal
force necessary to cause the vibrating movement is
reflected in the increased energy consumption and
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increased price of the drive system or systems, as
well as the increased size and complexity of the com-
ponents of these systems which often reach dimen-
sions that can only be handled with mechanical
means such as cranes, presses or high-torque
wrenches which, in addition to their cost, require
greater skills of operators and require more safety
measures; the maintenance and re-lubrication peri-
ods are usually shortened because the components
ofthe drive system or systems are subjected to great-
er stresses and wear.

- The sieving elements that are installed within the
body of the machine are subject to wear due to col-
lisions with the particles of the product to be sorted,
and therefore its components must be periodically
replaced. Since the internal elements are accessed
from outside the body of the machine, the fact that
it is a single body, especially if it is large, is an im-
pediment for reaching and handling said elements
and therefore is a drawback in terms of accessibility
which affects down times for maintenance and also
for operator safety.

- In the event that the machine is formed by a single
rigid body, the vibrating characteristics such as vi-
bration mode, frequency and amplitude are also
unique. These parameters combined with the posi-
tion of the sieving elements and thickness of the
product layer to be screened on the sieving elements
affect the probability of passage of the particles of
the product to be screened therethrough.

Description of the Invention

[0006] The particle sorting device proposed by the in-
vention solves in a fully satisfactory manner the draw-
backs set forth above in relation to each and every one
of the different discussed aspects.

[0007] Tothatend and starting from a classic function-
al conception in terms of screening by vibrating effect
and the superposing of the sieving elements inside the
vibrating bodies, from which they receive vibrating move-
ment since they are integral therewith, the device that is
herein provided focuses its features on being formed by
at least two units of the mentioned type, connected in
tandem, such that the entrance of the product to be
screened into the device occurs in only one of said units,
which could be called the "primary unit" where part of the
product is screened or sieved, whereas the rest of the
product passes to the adjoining unit, and so on and so
forth in the event that there are more than two screening
units.

[0008] There must be continuity between the different
screening units, and more specifically between each
sieving level in order to achieve this effect, for which pur-
pose it has been provided that at least one of the sieving
levels of a unit is connected to the corresponding sieving
level of the next unit through channeling ducts which will
preferably be integrally fixed to the unit closest to the



3 EP 1987 893 A1 4

entry point of the product to be screened.

[0009] Each of these units is provided with its own vi-
brating means independent of the vibrating means of the
other units.

[0010] According to another feature of the invention,
the primary unit has guides or rails on which a support
carriage of the secondary unit moves, which will further
have guides or rails for the movement of the of the car-
riage corresponding to the tertiary unit, in the event that
such unit exists, and so on and so forth. This allows easily
spacing out the screening units to facilitate access to and
handling of the internal elements of each of them.
[0011] Each screening unit has at least one vibrator
placed under and/or behind the obstacle system formed
by the sieving elements. Each screening unit preferably
has two vibrators screwed on a surface that is approxi-
mately normal to the vibration direction, and one on each
side of a longitudinal and vertical plane passing through
the center of gravity of the unit.

[0012] Nevertheless, the possibility of using a single
vibrator in one or several of the units has been provided,
such vibrator positioned with its vibration shaft perpen-
dicular to the mentioned longitudinal and vertical plane
passing through the center of gravity of the unit, and lo-
cated under the sieving elements.

[0013] A series of advantages of the described struc-
ture in relation to the state of the art are established and
can be summarized as follows:

- Once the dimensions of the sieving elements are
defined according to the production capacity and the
specific sorting application, the size of a machine
formed by a single body is divided between 2 or more
bodies corresponding to each unit described, with
independent drives for each of them. The size,
weight and complexity of the drives is thereby re-
duced and the increased weight and centrifugal force
described inthe previous sectionis prevented, there-
by reducing the total weight of the system simplifying
the structure supporting it and reducing the power
consumption for a given production capacity. The
size limit of the machine referred to will also disap-
pear, being able to increase production capacity to
above that of the systems know up until now.

- Access from outside to the sieving elements located
inside each vibrating body is aided by the smaller
dimensions of each of the units.

- ltis possible to subject each of the units to different
vibration parameters: mode, frequency and ampli-
tude, for the purpose of optimizing the probability of
passage of the particles through the sieving ele-
ments fixed in each unit, and thereby optimize pro-
duction and efficacy of the device as a whole.

Description of the Drawings

[0014] Tocomplementthe description being made and
forthe purpose of aiding to better understand the features
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of the invention according to a preferred practical em-
bodiment thereof, a set of drawings is attached as an
integral part of said description in which the following is
shown with an illustrative and non-limiting nature.

Figure 1 shows a schematic side elevation and sec-
tion view of a particle sorting device carried out ac-
cording to the object of the present invention, spe-
cifically according to a practical embodiment, in
which said device is formed by two screening units,
and in which the device is in the working situation.
Figure 2 shows according to a view similar to that of
the previous figure the longitudinal movement of one
screening unit in relation to the other unit to facilitate
access to and handling of the internal elements
thereof.

Figure 3 shows a general perspective view of the
device in the operating position shown in Figure 1.
Figure 4 finally shows another perspective view of
the device, now in the spacing position between
screening units to facilitate access to its internal el-
ements, which is in turn also shown in Figure 2.

Preferred Embodiment of the Invention

[0015] As just explained, the discussed figures show
a typical embodiment of a particle sorting device carried
out according to the object of the present invention, in
which said device is formed by two screening units, one
of them primary (1) and one of them secondary (2).
[0016] The primary unit (1) is the only unit with a feed
opening (3), located at its highest end, such that the prod-
uct to be sorted strikes on the upper sieving element (4a)
of said unit, with the inclined arrangement shown in Fig-
ure 1, such that according to the features of said sieving
element (4a), part of the product will pass through such
element, reaching the sieving element (4b) immediately
under it, whereas the rest will slide through the ramp de-
fined by the actual element (4a). This sorting effect is
repeated through the following different sieving elements
(4a), (4b), (4c), (4d) and (4e), like in any conventional
screen.

[0017] The product which is not able to pass through
each of the aforementioned sieving elements (4a) to (4e)
due to its grain-size distribution level passes on to the
secondary unit (2), where different sieving levels deter-
mined by respective sieving elements (5a), (5b), (5¢),
(5d) and (5e) are in turn arranged.

[0018] The five sieving elements or sieving units or
sieving levels existing both in the primary unit (1) and in
the secondary unit (2) correspond to a mere practical
embodiment, such that said number can vary up or down
without this affecting the essence of the invention.
[0019] In any case, these screening units (1) and (2)
are driven independently by respective vibrators (6), and
the material is transferred from one unit to the other with
the collaboration of channeling ducts (7) which, as can
be especially seen in Figure (1), receive the product from
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each of the sieving elements (4a) to (4e) of the primary
unit (1), and channel it towards the corresponding levels
of the secondary unit (2), i.e. the sieving element (4a)
pours the product onto sieving element (5a), element (4b)
onto element (5b), and so on and so forth.

[0020] As previously stated and according to another
feature of the invention, the primary unit (1) and the sec-
ondary unit (2), or where appropriate the rest of the units
participating in the device, can be longitudinally spaced
as shown in Figures 2 and 4, starting from the coupling
situation shown in Figures 1 and 3, for providing easy
access to the internal mechanisms of each of them.
[0021] In this sense the secondary unit (2) is provided
or installed on a carriage (8), movable on guides or run-
ners (9), conveniently integral to the structure of the pri-
mary unit (1), as especially observed in Figures 2 and 4,
such that the secondary unit (2) can pass from the work-
ing position shown in Figures 1 and 3, to the inoperative
position shown in the mentioned Figures 2 and 4, where
such spacing position is indicated with reference number
(2a) compared to the working position (2) of the unit.
[0022] Obviously, in the event that there is a tertiary
unit, which case is not shown in the drawings, the guides
of the secondary unit (2) would be equivalent to afore-
mentioned guides (9), and the tertiary unit would in turn
have a carriage, similar to aforementioned carriage (8),
formovement or spacing in relation to the secondary unit.
[0023] It can be deduced from the described structure
that the working capacity of the machine is determined
by the number of units interconnected in series and pro-
vided with their own vibration units instead of being de-
termined by the size of a single screening unit, which
generates the wide variety of advantages described
above.

Claims

1. A particle sorting device, of the type incorporating a
plurality of superposed sieving elements, such that
a part of the product to be sorted passes from one
to another of such sieving elements, whereas anoth-
er part is sorted because it cannot pass through the
corresponding sieve, characterized in that it is
formed by at least two screening units (1-2), only one
of which incorporates the access opening (3) for the
product to be sorted, such that with such screening
units connected in series, respective successive
sorting phases occur in such units.

2. A particle sorting device according to claim 1, char-
acterized in that each screening unit has its own
independent vibration means (6).

3. A particle sorting device according to the previous
claims, characterized in that the sieving elements
(4a), (4b), (4c), (4d) and (4e) of the screening unit
(1) receiving the product through the opening (3), or
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at least one of them is continuous with the sieving
elements (5a), (5b), (5¢), 5d) and (5€) of the adjoining
unit (2).

A particle sorting device according to the previous
claims, characterized in that with the exception of
the first screening unit bearing the access opening
(3) for the product, the screening units (2), are sup-
ported by respective carriages (8) sliding on guides
or rails (9) fixed to the structure of the immediately
preceding screening unit in order to allow direct cou-
pling between units in the operative situation of the
device, and spacing between them for maintenance
operations.

A particle sorting device according to claim 3, char-
acterized in that the continuity between screening
units (1), (2), and more specifically between the siev-
ing elements (4) and (5), is done through a series of
channeling ducts (7) receiving the product that does
not pass through each of the sieving elements (4a)
to (4e) of the first unit, and channel the product to
the beginning of the sieving elements (5a) to (5e) of
the second screening unit (2), and so on and so forth.

A particle sorting device according to claims 1 and
2, characterized in that each screening unit (1), (2)
has one or more vibrators (6) placed under and/or
behind the obstacle system formed by the sieving
elements (4-5).

A particle sorting device according to claim 6, char-
acterized in that at least one of the screening units
has two vibrators installed therein screwed on a sur-
face that is approximately normal to the vibration di-
rection and one on each side of the longitudinal and
vertical plane passing through the center of gravity
of the unit.

A particle sorting device according to claim 6, char-
acterized in that atleast one of the units has asingle
vibrator installed therein positioned with its rotating
shaft perpendicular to the longitudinal and vertical
plane passing through the center of gravity of the
unit, and located under the sieving elements.
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