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(54) A DISPENSING VIBRATORY CONVEYOR WITH REVERSING OPERATION FUNCTION

(67)  Adosing vibrating conveyor with a reversible op-
eration function, characterised in that the mass of the
eliminator (5) is a frame surrounding the electro-vibrator
(4) in such a way that, when projected onto the vertical,
longitudinal plane of symmetry of the trough (1), the cen-
tre of gravity of the mass of the eliminator (5), coincides
with the axis of rotation of the electro-vibrator shaft (4),

and, moreover, the trough (1) has an secondary mass
(7) rigidly attached to it, which meets the condition that,
when projected onto the vertical, longitudinal plane of
symmetry of the trough (1), the geometric centre of grav-
ity of the trough structure (1) together with the secondary
mass (7) coincides with the axis of rotation of the elec-
tro-vibrator shaft (4).
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Description

[0001] The object of the invention is a dosing vibratory
conveyor with reverse operation function for the transport
a feed or small elements, applicable wherever precise
metering of the transported material is necessary, espe-
cially in the processing, glass, food, tobacco, etc. indus-
tries.

[0002] Reversible vibratory conveyors are known,
equipped with two vibrators suspended from a trough,
whose electric motors drive shafts with an unbalanced
mass mounted on them, forcing vibrations directed per-
pendicularly to a vertical plane guided by the longitudinal
axis of the trough. The trough, which is open atboth ends,
is elastically supported on a rigid base in an essentially
horizontal orientation. Depending on the desired direc-
tion of material transport, one or the other vibrator is al-
ternatively switching on. Such a solution is described, for
example, in US patent description US5178259A. From
another US patent description US5713457A is known, a
reversible conveyor having one vibrator centrally sus-
pended from a trough near the centre of gravity of the
conveyor. The vibrator is equipped with a motor having
an alternating direction of rotation. ldentical vibration
eliminators are mounted at both ends ofthe trough, caus-
ing flattening of the vibration ellipse of the main mass of
the conveyor at an excitation frequency of the vibrator
close to that of the eliminators. Each eliminator consists
of an auxiliary mass suspended vertically from a trough
on a spring. In this type of solution, the change of the
conveying direction is carried out by changing the direc-
tion of rotation of the motor - which requires passing suc-
cessively through the run-out of the machine and then
through the transition resonance - constituting the non-
productive time of the conveyor.

[0003] From the Polish patent description
PL225660B1, there is known a vibrating conveyor with
a controlled conveying speed having the possibility of
reversible operation, containing a trough open at both
ends, elastically supported on a rigid base in a substan-
tially horizontal position, provided with a vibration drive
suspended centrally from the trough near the centre of
gravity of the conveyor, and whose electric motor drives
a shaft with an axis perpendicular to the vertical plane
through the longitudinal axis of the trough and on which
is mounted an unbalanced mass which forcing the vibra-
tions, and moreover, there are two or more Frahm vibra-
tion eliminators connected to the trough of the conveyor,
wherein each one of them is made up of an auxiliary
mass suspended from the trough on a spring. The vibra-
tion eliminators have equal natural frequencies and in
pairs are symmetrically spaced on both sides of the shaft
axis, and their auxiliary masses are guided along parallel
directions deviated from the horizontal by an angle, ad-
justable within 180° from the horizontal.

[0004] From the Polish patent application P.435830 a
vibratory conveyor is known, comprising a trough open
at least at one end in a substantially horizontal position,

10

15

20

25

30

35

40

45

50

55

elastically supported on a rigid base by means of helical
springs, and a Frahm dynamic eliminator, which is the
mass of the eliminator, elastically suspended from the
trough structure by means of a system of spring bars,
inclined to the horizontal at the same angle, the centre
of gravity of the mass of the eliminator coinciding in the
horizontal view with the centre of gravity of the trough,
and further comprising a vibration drive fixed to the
trough, connected by known means of transmission to
an electric motor equipped with a speed controller, which
is an inverter. The vibratory drive constitutes a single
inertial electrovibrator which has the shaft axis perpen-
dicular to a vertical plane drawn through the axis of the
trough and passing through the centre of gravity of the
trough.

[0005] Thanks to the construction of the conveyor ac-
cording to the invention, the operating dynamics are im-
proved, allowing less wear of its components and more
precise stopping and dosing.

[0006] The essence of a metering vibrating conveyor
with a reversible operation function, comprising a trough
open at least at one end in an essentially horizontal po-
sition, supported on a rigid base by means of elastic el-
ements, and a Frahm dynamic eliminator, the mass of
the eliminator being suspended from the trough structure
by means of an elastic directional suspension, further
comprising a vibration drive, connected to the trough by
means of known means of transmission to an electric
motor equipped with a speed controller, said vibration
drive being a single inertial electro - vibrator with a shaft
axis perpendicular to a vertical plane through the longi-
tudinal axis of the trough, wherein the mass of the elim-
inator is a frame surrounding the electro-vibrator in such
a way that, when projected onto the vertical longitudinal
plane of symmetry of the trough, the centre of gravity of
the mass of the eliminator coincides with the axis of ro-
tation of the shaft of the electro-vibrator, which is situated
in a space inside this frame. Furthermore, the trough has
an additional mass rigidly attached to it, the structure of
which meets the condition that, when projected onto the
vertical, longitudinal plane of symmetry of the trough, the
geometric centre of gravity of the trough structure togeth-
er with the additional mass coincides with the axis of ro-
tation of the electro-vibrator shaft.

[0007] Itis advantageous if the elastic directional sus-
pension is an arrangement of spring strips inclined at the
same angle with respect to the horizontal.

[0008] In particular, it is advantageous when the angle
of inclination of the spring strips is 45°.

[0009] It is advantageous when the spring elements
are coil springs.

[0010] Also, it is advantageous when the speed con-
troller of the motor driving the electro-vibrator is an in-
verter.

[0011] Furthermore, it is advantageous when the sec-
ondary mass of the trough consists of two frames or
framework attached to the trough, symmetrically on both
sides of the trough, and it is particularly advantageous
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when the frames or frameworks constituting the second-
ary mass are connected by at least one stiffening beam.
[0012] The conveyoraccording to the invention isillus-
trated in the drawing, in which fig. 1 shows a perspective
view of the entire conveyor, fig. 2 shows an enlarged side
view of a section of the conveyor, fig. 3 shows a perspec-
tive view of the conveyor from the side front view, and
fig. 4 shows an example of the operating characteristics
of the conveyor.

[0013] Thedosingvibrating conveyor (fig. 1, fig. 2), em-
bodiment as disclosed has a one-sided open, horizontal
trough 1, which is elastically supported on a rigid base 2
by means of spring elements 3, which are helical springs
symmetrically located with respect to the trough 1 near
its ends. A vibration drive is attached to the trough 1,
which is a single inertia electro-vibrator 4 with a shaft axis
perpendicular to the vertical plane drawn through the lon-
gitudinal axis of the trough 1, equipped with a driving
electric motor, connected to a speed controller (not
shown in the figure), which is an inverter. The conveyor
is equipped with a Frahm dynamic eliminator, which is a
mass of eliminator 5in the shape of a flat frame, elastically
suspended on the structure of the trough 1 in a horizontal
position by means of a system of spring strips, constitut-
ing an elastic directional suspension 6, inclined to the
horizontal at a uniform angle $=45°. The spring strips are
fixed on both sides by a bolt system to the fixed fastening
plates on the underside of the trough 1 on one side and
inside the mass frame of the eliminator 5 on the other
side. On the vertical longitudinal plane view of symmetry
of the trough 1, the centre of gravity of the mass of the
eliminator 5 coincides with the axis of rotation of the shaft
of the electro-vibrator 4. The electro-vibrator 4 is located
inside the frame constituting the mass of the eliminator
5 and is fixed to the trough 1 by a set of screws. The
trough 1 has an secondary mass 7 rigidly attached to,
which satisfies the condition that, when projected on the
vertical, longitudinal plane of symmetry of the trough 1,
the geometric centre of gravity of the trough 1 structure,
together with the secondary mass 7, coincides with the
axis of rotation of the electro-vibrator 4 shaft. The sec-
ondary mass 7 provides two flat, rectangular frames,
fixed to the trough 1 symmetrically on both sides of and
connected atthe bottom horizontal beam (fig.3). The sec-
ondary mass 7 has the same freedom of movement as
the trough 1, to which it is rigidly attached.

[0014] The construction according to the invention al-
lows the centre of gravity of the eliminator mass 5 to be
maintained in the axis of rotation of the unbalanced mass
of the electro-vibrator 4. The task of the eliminator mass
5 is to eliminate vibrations of the trough 1 in the direction
of movement of this mass, with appropriate control of the
frequency o forcing the electro-vibrator 4 according to
the Frahm eliminator principle. At this frequency o, the
maximum possible transport velocity at the operating
point C is obtained and the vibrations of the trough 1 have
elliptical form. In order to quickly stop the transport, it is
possible either to control the speed of the unbalanced
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mass of the electro-vibrator 4 or to completely switch off
its drive, which will additionally cause that during the de-
crease of the frequency o of the forcing from the theo-
retical operating point C, the conveyor will spontaneously
move the feed away from the edge of the trough 1. With
precise dosing, such behaviour of the system ensures
that an additional and undesirable part of the material
will not be pushed off the trough 1. According to the di-
agram of the average transport speed v as a function of
the forcing frequency o (fig.4 ), the decreasing spinning
speed of the electrostatic precipitator passes through
zone AB, where reverse transport takes place (v<0), and
then through zone OA, where transport is completely
stopped (v=0).

Designations on the drawing:

[0015]

1 - trough

2 - base

3 - spring element

4 - electro-vibrator

5 - eliminator mass

6 - directional suspension
7 - secondary mass

Claims

1. A dosing vibrating conveyor with reversible opera-
tion, comprising a trough open at least at one end in
a substantially horizontal position, supported on a
rigid base by means of elastic elements, and a Frahm
dynamic eliminator constituted by the mass of the
eliminator suspended from the trough structure by
means of an elastic directional suspension, further
comprising a vibratory drive connected to the trough,
connected by known means of transmission to an
electric motor equipped with a speed controller, said
vibratory drive being a single inertial electric vibrator
with a shaft axis perpendicular to a vertical plane
through the longitudinal axis of the trough, charac-
terised in that the mass of the eliminator (5) is a
frame surrounding the electro-vibrator (4) in such a
way that, when projected onto the vertical longitudi-
nal plane of symmetry of the trough (1), the centre
of gravity of the mass of the eliminator (5) coincides
with the axis of rotation of the shaft of the electro-
vibrator (4), which is situated in the space inside this
frame, and furthermore the trough (1) has an sec-
ondary mass (7) rigidly attached to it, which meets
the condition that, when projected on the vertical lon-
gitudinal plane of symmetry of the trough (1), the
geometric centre of gravity of the trough structure
(1) together with the secondary mass (7) coincides
with the axis of rotation of the electro-vibrator shaft

(4).
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The dosing vibrating conveyor, according to claim.
1, characterised in that the elastic directional sus-
pension (6) consists of a system of spring strips in-
clined at the same angle (B) to the horizontal.

The dosing vibrating conveyor according to claim 2,
characterised in that the angle (p) is 45°.

The dosing vibrating conveyor, according to claim.

1, characterised in that the spring elements (3)are 10
helical springs.

The dosing vibrating conveyor, according to claim 1,
characterised in that the speed controller of the
motor driving the electro-vibrator (4) is an inverter. 15
The dosing vibrating conveyor according to claim 1,
characterised in that the secondary mass (7) con-
sists of two frames or trusses attached to the trough

(1) symmetrically on both sides thereof. 20
The dosing vibrating conveyor according to claim. 6,
characterised in that the frames or framework con-

stituting the secondary mass (7) are connected by
at least one stiffening beam. 25

30

35

40

45

50

55



EP 4 279 424 A1




EP 4 279 424 A1

-NI}M .Illllllll.ll\" _

R
iy

Fig. 3




EP 4 279 424 A1

0,10 1 i s ; s e 5
0 20 40 €0 80 100 120 140 160

o {rad/s]

Fig. 4



10

15

20

25

30

35

40

45

50

55

EP 4 279 424 A1

9

Europaisches
Patentamt
European
Patent Office

Office européen
des brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 16 2232

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 9 266 683 Bl (THOMSON THOMAS [US]) 1-5 INV.
23 February 2016 (2016-02-23) B65G27/20
A * column 3, line 62 - column 4, line 12; 6,7 B65G27/28
claims; figures *
A,D EP 3 992 119 Al (AKADEMIA GORNICZO 1-7
HUTNICZA IM STANISLAWA STASZICA W KRAKOWIE
[PL]) 4 May 2022 (2022-05-04)
* claims; figures *
A US 5 713 457 A (MUSSCHOOT ALBERT [US]) 1-7
3 February 1998 (1998-02-03)
* claims; figures *
A,D PL 225 660 Bl (AKADEMIA GORNICZO-HUTNICZA |1-7
IM STANISLAWA STASZICA W KRAKOWIE [PL])
31 May 2017 (2017-05-31)
* claims; figures *
TECHNICAL FIELDS
SEARCHED (IPC)
B65G
1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague

2 October 2023

Hoffert, Rudi

EPO FORM 1503 03.82 (P04C01)

CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding
document




10

15

20

25

30

35

40

45

50

55

EPQO FORM P0459

EP 4 279 424 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 23 16 2232

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

02-10-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 9266683 Bl 23-02-2016 NONE

EP 3992119 Al 04-05-2022 EP 3992119 a1 04-05-2022
PL 242866 Bl 08-05-2023

US 5713457 A 03-02-1998 DE 19650771 A1l 12-06-1997
GB 2307892 A 11-06-1997
IT RM960820 Al 29-05-1998
JP 3842355 B2 08-11-2006
JP H09175622 A 08-07-1997
uUs 5713457 A 03-02-1998

PL 225660 Bl 31-05-2017 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 4 279 424 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

. US 5178259 A [0002] PL 225660 B1[0003]
. US 5713457 A [0002] «  PL 435830 [0004]

10



	Bibliography
	Abstract
	Description
	Claims
	Drawings
	Search report
	Applicant citations

