EP 4 393 848 A1

(1 9) Européisches
Patentamt

European

Patent Office

Office européen
des brevets

9

(12)

(43) Date of publication:
03.07.2024 Bulletin 2024/27

(21) Application number: 23164273.7

(22) Date of filing: 27.03.2023

(11) EP 4 393 848 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
B65G 27/04 (2006.01) B65G 27/32 (2006.01)
B65G 43/00 (2006.01)

(52) Cooperative Patent Classification (CPC):
B65G 27/04; B65G 27/32; B65G 43/00

(84) Designated Contracting States:
AL ATBE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILTLULVMC ME MK MT NL
NO PL PT RORS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(30) Priority: 30.12.2022 PL 44335122

(71) Applicant: Akademia Gorniczo-Hutnicza im.
Stanislawa
Staszica w Krakowie
30-059 Krakow (PL)

(72) Inventors:

¢ Bednarski, ukasz
25-432 Kielce (PL)

¢ Klemiato, Maciej
37-310 Krakéw (PL)

¢ Czubak, Piotr
30-150 Krakéw (PL)

» Cieplok, Grzegorz
41-400 Mys owice (PL)

(74) Representative: Balinska, Ewa et al
Polservice
Kancelaria Rzecznikow
Patentowych sp. z o0.0.
Bluszczanska 73
00-712 Warszawa (PL)

(54) TROUGH OF A VIBRATING CONVEYOR

(57)  The subject of the invention is a trough (1) of
vibrating conveyor, which trough has closed profile, and
comprise sensors distributed evenly in the trough (1)
along the entire conveying path between the inlet and
outlet openings, wherein one of compounding elements

of each sensor such as: a transmitter (2) or a receiver
(3) is mounted at the bottom, in the horizontal, flat bottom
of the trough (1), and the other corresponding sensor
element such as: a receiver (3) or a transmitter (2) is
mounted in the opposite wall, at the top of the trough (1).
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Description

[0001] The subject of the invention is a trough of a vi-
brating conveyor, that can be used, among others, in the
glass, metallurgical, pharmaceutical industry to transport
small portions of bulk material of fine fraction.

[0002] Solutions that use equipping the vibrating con-
veyor troughs with sensors are known for fine-tuning and
controlling of their operation, or as the gates, perpendic-
ular to the direction of a transport, to detect a material
appearing in the trough or to measure the state of its
accumulation. For example, in Chinese patent applica-
tion CN106743191A, the vibrating conveyor trough is
equipped with a sensor detecting the amount of material
on the conveyor. The sensor, such as an ultrasonic sen-
sor consisting of a transmitter and a receiver, is placed
at the highest allowed height of the material. When the
signals received between the sensors change, the situ-
ation of exceeding the allowed height of the material is
signaled and a control device can change operating pa-
rameters of the vibrator to accelerate a transport of a
material, and it returns to the initial transport speed after
the condition changes again. In one variant of this solu-
tion, the control device also has a possibility of monitoring
and controlling the inclination of the conveyor trough by
means of an additional control unit.

[0003] Alsoknown fromthe German utility model spec-
ification DE20108655U1 is an arrangement that monitors
and regulates the vibrating conveyor system in such a
way that a continuous supply of material is ensured. De-
tected by sensortechnology, the flow intensity is returned
as an adjustment quantity to the desired control value
and adjusts the conveying capacity to the requirements.
The detection of a material flow can be done both as
monitoring of the flow quantity and as detection ofa block-
age, or as minimum or maximum amounts of feed. Any
combination of transmitter/sensor, starting from a simple
flow sensor or blockage sensor to an optical or photo-
graphic system, can be used here as a material flow
measurement device.

[0004] Similarly, uU.S. Patent specification
US6273240B1 discloses a vibrating conveyor control
system comprising a detector, such as a photocell, to
detect the amount of product being transported on the
conveyor, which detector is combined with means for reg-
ulating of the flow of material so that its flow rate is main-
tained at a predetermined value or near this value.
[0005] The presented invention solves the technical
problem of evaluating a status of emptying of a vibrating
conveyor by previously weighted down portion of mate-
rial, especially of a fine fraction. A high accuracy (cer-
tainty) of such indication of the state of leaving the con-
veyor by a transported material, which is an important
critical additive, e.g. modifying the parameters of the ma-
terial in the technological process, guarantees achieving
the planed result in terms of the material with desired
color or mechanical properties or correct concentration
of the active substance.
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[0006] The essenceofatrough ofa vibrating conveyor,
containing at least one sensor of a type of transmitter-
receiver sensor mounted therein, that is signal-connect-
ed by a wired or wireless connection to a microprocessor
device, that is the recording and analyzing element and
controlling device of the conveyor drive, is in that the
trough has a closed cross-section profile, and in that the
sensors are distributed evenly in the trough along the
entire conveying path, between inletand outlet openings,
wherein one of both elements of each sensor, that is a
transmitter or a receiver, is mounted at a bottom, in a
horizontal, flat bottom of the trough, and the other corre-
sponding sensor element that is a receiver or a transmit-
ter is mounted in an opposite wall, at a top of the trough.
[0007] The trough contains, preferably, electromag-
netic sensors such as: optical or laser or microwave sen-
sors, and preferably also the trough contains ultrasonic
Sensors.

[0008] Inaddition, preferably the distance between the
sensors does not exceed the diameter of a base of a bulk
cone of a portion of transported material at rest.

[0009] Also preferably, side walls of the trough or their
lower portions are inclined so that they are converging
downwards.

[0010] Preferably, the closed profile of the trough in
cross-section is circular or elliptical.

[0011] Preferably, a width of the trough bottom de-
creases uniformly in the direction from the inlet to the
outlet.

[0012] The invention makes it possible to detect resid-
ual material remaining in the trough, or to indicate the
state of complete emptying of the trough from the trans-
ported material with a high degree of certainty. Further-
more, it is possible to ensure encapsulation or air-tight
sealing of the structure and to use the conveyor as a tank
before the conveying cycle.

[0013] The subject ofthe invention in the embodiments
is presented in the drawing, in which fig. 1 shows a sim-
plified view of the vibrating conveyor during transport of
a material, fig. 2 shows a cross-section of the conveyor
trough with a polygonal shaped closed cross-section pro-
file.

[0014] The trough 1 of a vibrating conveyor (fig. 1) has
a closed profile with a cross-section of the polygon shape.
Lower parts of side walls of the trough are inclined so
that they converge towards its narrow horizontal flat bot-
tom. Along with the distance from the trough 1 inlet to-
wards its outlet a width of the bottom decreases evenly.
Electromagnetic - laser- sensors are arranged along the
entire transport path, i.e. between the inlet and the outlet
in the trough 1. In the bottom of the trough 1 transmitters
2 are mounted and corresponding receivers 3 are mount-
ed above them, in the opposite upper wall (fig. 2), so that
in the cross-section of the trough 1, the elements of the
"transmitter-receiver” pair, constitute a single sensor unit.
The distance between the sensors is constant and
amounts to 5 cm, whichis a value smaller than a diameter
of the base of a heaping cone of the portion of the 4 kg
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of the transported material, which amounts to about 20
cm under static conditions.

[0015] The transmitters 2 and receivers 3 of each sen-
sor are connected by a signal cable to a microprocessor
device 4, which constitutes a recording and analyzing
element and is controlling the conveyor drive.

[0016] In another embodiment, the reverse location of
the sensors is used, so that receivers 3 are installed in
the bottom of the trough 1, while transmitters 2 are in-
stalled at the top.

[0017] Inyetanother embodiment, an alternating con-
figuration of transmitters 2 and receivers 3 is used.
[0018] Additional embodiments of the invention are
possible, wherein other known sensors are used, such
as optical or microwave sensors, as well as ultrasonic
Sensors.

[0019] The main purpose of the device is to detect the
complete emptying of the trough 1 without the use of
weighing systems and to provide information about the
possibility of switching off or automatically switching off
the conveyor drive. The signal strength in receivers 3
depends on the amount of the broadcast and its distri-
bution along the trough 1. The signal measured by the
individual sensors is recorded and analyzed in the mi-
croprocessor device 4, so thatitis possible to detect and
visualize changes in the distribution of material in the
trough 1. The dynamics of changes that is measured can
also be used as information for controlling the conveyor
drive so as to optimize the speed at which the transported
material leaves the trough 1, when it is important in the
technological process, for example, when said material
is mixed with other ingredients.

Claims

1. Trough of a vibrating conveyor containing at least
one sensor ofthe type of transmitter-receiver mount-
ed therein that is signal connected in a wired or wire-
less manner to a microprocessor device that consti-
tutes arecording and analyzing elementand element
controlling the conveyordrive, characterized in that
the trough (1) has a closed cross-section profile and
the sensors are distributed evenly in the trough (1)
along its entire conveying path between inlet and
outlet openings, wherein one of the elements of each
sensor, such as a transmitter (2) or a receiver (3), is
mounted at the trough bottom, in the horizontal flat
bottom of the trough (1), and the other corresponding
sensor element, such as areceiver (3) or a transmit-
ter (2), is mounted in the opposite wall, in the upper
part of the trough (1).

2. The trough according to claim. 1, characterized in
that it comprise electromagnetic sensors, such as:

optical or laser or microwave sensors.

3. The trough according to claim 1, characterized in
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that it comprise ultrasonic sensors.

4. The trough according to claim 1, characterized in
that the distance between the sensors does not ex-
ceed the diameter of a base of a bulk cone of the
portion of the transported material at rest.

5. The trough according to claim 1, characterized in
that the side walls of the trough (1) or their lower
parts are inclined so that they are converging down-
wards.

6. The trough according to claim 1, characterized in
that the width of the trough (1) decreases evenly in
the direction from the inlet to the outlet.
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Fig. 1

Fig. 2
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