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(564) ANTI-RESONANCE REVERSIBLE VIBRATING CONVEYOR

(67)  The object matter of the invention is an anti-res-
onant reversible vibrating conveyor, comprising a body
in the form of a rigid spatial frame structure, supported
symmetrically on resilient supports on the ground and a
trough of self-supporting structure, constituting at the
same time the mass of the dynamic eliminator, situated
inside the body with a clearance enabling its working vi-
brating motion and connected to it symmetrically by
means of resilientelements, as well as two vibrating drive
units rigidly connected to the body, in such a way that
the direction of action of the forcing resultant force, acts

in the longitudinal plane of symmetry of the trough and
passes through the centre of mass of the trough and the
centre of mass of the conveyor body, which centres of
gravity coincide, the vibration drive units being connected
to the power source via a control device (2), which is a
two-channel tuneable generator with signal amplifier,
and the vibration drive (4) are electromagnetic actuators,
and furthermore the resilient elements (6) having equal
stiffness in the longitudinal directions kg, and transverse
directions ksx.
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Description

[0001] The subject matter of the invention relates to an
anti-resonant reversible vibratory conveyor for use es-
pecially in industrial fields where transport of raw mate-
rials, semi-finished or finished products is carried out and
itis necessary to stop orchange the direction of transport.
[0002] Reversible vibratory conveyors using the
Frahm dynamic eliminator solution are known, e.g. from
US patent description US989958A. Also known are anti-
resonant, vibratory conveyors using the idea of a Frahm
dynamic eliminator. For example, from US patent de-
scription US6161680A, there is known a vibrating con-
veyor with a trough as an eliminator mass, supported on
the body by resilient elements, which provides a system
of oblique spring bars while the body is supported on the
ground by resilient elements, which is a system of helical
springs, acting as vibration isolating elements. Forcing
is carried out by a system of counter-rotating vibrators
connected to the body. The vibration excitation of the
body, excites the working vibration of the trough, and the
amplitude of the vibration of the trough automatically set-
tles at such a level and in such a phase that the force
exerted by the vibration of the trough in the spring bars
balances the vibrators reaction and practically stops the
vibrating movement of the body, which extinguishes the
forces transmitted to the ground through the coil springs.
A prerequisite for correct operation of these machines is
that the natural frequency f, of the trough with mass m,
supported on a system of springs with a total spring rate
k., to be equal to the operating frequency of the vibrators
fw="F, where:

[0003] A similar technical solution is presented in US
patent description US6659267B2, where, in addition, the
direction of the resultant force passes through the centre
of a mass of the trough and the centre of a mass of the
conveyor body.

[0004] Itis also known from the Polish patent applica-
tion PL432370A1 a solution disclosing a reversible vi-
brating conveyor controlled by a control device constitut-
ed by inverters, enabling control of the phase angle of
the vibrators setting.

[0005] From the Polish patent description
PL239290B1 there known a vibrating conveyor, compris-
ing a trough open at least at one end, position, and a
vibrating drive in the form of a pair of self-synchronising
counter-rotating electro-vibrators suspended from the
trough of the conveyor at such an angle that their result-
ant force passes through the centre of gravity of the
trough lying on a vertical plane drawn through the longi-
tudinal axis of the trough, and the axes of rotation of the
electro-vibrators are perpendicular to this plane, charac-
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terised in that, by means of an additional elastic suspen-
sion, the mass of the eliminator is attached to the trough
in such a way that its centre of gravity coincides with the
centre of gravity of the trough and, moreover, the mass
of the eliminator has limited degrees of freedom to one
translational in the direction in line with the direction of
the resultant force of the electro-vibrators, which are con-
nected via known transmission means with electric mo-
tors equipped with a rotation speed control device, which
may be inverters. In one embodiment of the invention,
the elastic support of the trough may be constituted by
four helical springs arranged at the corners of the trough,
with additional elastic suspension represented a device
of rotation speed control are helical springs with axes
parallel to the direction of the resultant force of the elec-
tro-vibrators.

[0006] Another Polish application  description
PL434041A1 discloses an anti-resonant vibrating con-
veyor comprising a body in the form of a rigid spatial
frame structure, supported on resilient vibration isolating
elements, and a trough, which is also the mass of the
dynamic eliminator, connected to the body via resilient
elements, which are diagonal spring bars to the longitu-
dinal direction ofthe trough, and also including avibration
drive that an assembly of at least two vibrators rigidly
connected to the body in such a way that the direction of
their resultant force passes through the centre of mass
of the trough and the centre of mass of the conveyor
body. The centre of mass of the trough and the centre of
mass of the body with the vibrators and the spring bars
coincide each other, and furthermore the trough is sus-
pended inside the body on the spring bar assemblies.
[0007] The purpose of the invention is to develop the
anti-resonant reversible vibratory conveyor that allows
to stop operation of the system and to stop transferring
of the mass in both directions without transmission sig-
nificant dynamic forces and moments to the ground.
[0008] The essence of the anti-resonant reversible vi-
bratory conveyor comprises a body in the form of a rigid
spatial frame structure supported symmetrically on resil-
ient supports on the ground, and a trough of self-support-
ing structure, which is also the mass of the dynamic elim-
inator, located inside the body with a clearance allowing
its working vibratory movement and symmetrically con-
nected to it by means of resilient elements, and also com-
prising two vibratory drive units rigidly connected to the
body, attached to the power source through a control
device, in such a way that the direction of action of their
forcing resultant force, acts in the plane of symmetry of
the trough and passes through the centre of mass of the
trough and the centre of mass of the conveyor body,
which centres of gravity coincide with each other, is that
the control device is a two-channel tuneable generator
with a signal amplifier and the vibration drive are electro-
magnetic actuators and, moreover, theresilientelements
have equal stiffness in the longitudinal directions kg, and
transverse directions Kg,.

[0009] It is advantageous when the resilient supports
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are helical springs. In order to control the dosage of the
material to be transported, it is also advantageous when
abalanceis situated between the ground and theresilient
supports.

[0010] The subject matter of the invention discloses in
the embodiments is illustrated in the simplified drawing,
in which fig. 1 shows the conveyor with the control system
and dumping hopper at one end, fig. 2 shows examples
oftrough vibration characteristics diagrams, fig. 3 -a con-
veyor in a variant with a chute located in the middle, fig.
4 - with the balance between the elastic supports and the
ground.

[0011] The anti-resonance reversible vibrating con-
veyor (fig. 1), has four resilient and symmetrically spaced
out supports 3 attached to a body 7 of frame construction
and a ground, which is not marked on the drawing. Inside
the body 7, a trough 1 of self-supporting structure is sit-
uated. The trough 1 is supported inside the body 7 by
four parallel resilient elements 6 with identical stiffness
in the longitudinal direction kg, and transverse direction
ksx. From below, two vibration drive units 4 are attached
to the body 7 from the bottom, so that their resultant force
acts in the longitudinal plane of symmetry of the trough
1 and passes through the centre of mass of the trough
and the centre of mass of the conveyor body. The vibra-
tory drive units 4, are connected to the power source
through a control device 2, being a two-channel tuneable
generator with a signal amplifier.

[0012] The vibration drive units 4, which are electro-
magnetic actuators, attached to the body 7 produce a
harmonic force F of frequency o,, along axes (n and &)
inclined from the horizontal at angles a4 and o, respec-
tively. The suspension of the trough 1 inside the body 7
has very precisely designated stiffness on the kg, and
ks, directions, which are equal to each other. The coil
springs were selected in order to have the same stiffness
in compression and shear. This causes that, irrespective
of the vibration direction B, trough 1 of mass m; is the
dynamic eliminator of body 7, assuming that the forcing
frequency o,, will satisfy the relation:

Wy, =

[0013] The conveyor control is achieved by the ampli-
tude of the excitation force of the electromagnetic actu-
ators 4. As each is controlled separately, it is possible to
obtain various oscillation characteristics of the trough,
examples of which are shown in fig.2.

[0014] In another embodiment of the invention (fig. 3),
the conveyor designed for two-directional transport has
a dumping hopper 5 located in the centre of the trough.
[0015] Inyetanotherembodiment of the invention, with
measurement of the mass of the transported feed (fig.
4), there is a balance 8 between the resilient supports 3
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and the ground.

Claims

1. Ananti-resonantreversible vibratory conveyor, com-
prising a body in the form of a rigid spatial frame
structure supported symmetrically on resilient sup-
ports on the ground, and a trough of self-supporting
structure, which is also the mass of the dynamic elim-
inator, located inside the body with a clearance al-
lowing its working vibratory movement and connect-
ed to it symmetrically by means of resilient elements,
and two vibratory drive units rigidly connected to the
body, in such a way that the direction of action of
their forcing resultant force, acts in the longitudinal
plane of symmetry of the trough and passes through
the centre of mass of the trough and the centre of
mass of the conveyor body, which centres of gravity
coincide with each other, wherein the vibration drive
units being connected to the power source via a con-
trol device, characterised in that the control device
(2) isatwo-channel tuneable generator with a signal
amplifier and the vibration drive (4) are electromag-
netic actuators and, furthermore, the resilient ele-
ments (6) have equal stiffness in the longitudinal ks,
and transverse kg, directions.

2. The anti-resonant reversible vibratory conveyor ac-
cording to claim. 1, characterised in that the resil-
ient supports (3) are helical springs.

3. The anti-resonance reversible conveyor, according
toclaim 1, characterised in that the body (7) is sym-
metrically supported on the ground via a balance (8).
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