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(57) This patent application refers to a new doser to
be used in color-based, grain sorting electronic machines
for several kinds of granular products. The doser com-
prises a dosing machine (1) made of a hopper (2) to store
the grains to be selected, a motor (3) to drive the feeding
belt (4), which directs and leads the grains toward the
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Feeding conveyor belt doser with adjustable production flow

feeder and conveyor chute (5), which in turn leads the
grains to the exit (6) provided with a set of electronic
reading optical sensors (8), a reading sensor (10), that
selects the grains by their color, activating the ejecting
air valve (7) with discharge nozzle (9), to select and sep-
arate the grains.
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Description

[0001] The present patent application relates to a new
doser to be used in color-based, grain sorting electronic
machines, for the most varied granular products. The
doser will be manufactured by electromechanical indus-
tries and used by the agro industrial sector and other
grain sectors.

[0002] Currently, color-based, grain sorting electronic
machines, particle-shaped objects, mainly granular prod-
ucts such as rice, coffee, lentils, maize, wheat, oat, soy-
bean and a variable range of several particle and granular
products, are traditionally known for consisting of a base,
five operational phases, that is, feeding hopper, electro-
magnetic vibrator with vibratory chute (doser), conveyor
chute, electronic optical reading sensors and ejecting
valve.

[0003] The hopper is used to store the grains that will
be used in the machine for the beginning of the electronic
selection process of grains, which are conveyed by elec-
tromagnetic vibrators with vibratory chutes, subsequent-
ly conveyed by an inclined chute, thus causing a free fall
of the grains that will be inspected when they pass
through a specific internal point; such point is equidistant
between two electronic optical systems, a reading sensor
and a complex electronic system where the colors of the
grains will be analyzed.

[0004] After the grains are analyzed, the machine will
automatically decide which kind of grains it will reject.
This adjustment is made by the machine operator who
uses electro-pneumatic ejecting valves so that the ma-
chine can eject from the grain flow track those grains
considered defective due to their color, a factor deter-
mined by the previous machine adjustment.

[0005] Inthe past, these machines consisted of a feed-
ing hopper, electromagnetic vibrators with vibratory
chutes, feeding belts, electronic optical reading sensors
and ejecting valves.

[0006] Regarding the state-of-the-art technology, the
machines manufactured in the past and those of today
differ from each other as to the way the grains are con-
veyed in the machine and as to their more modern elec-
tronic systems.

[0007] In the past and until nowadays, machines
were/are manufactured with electromagnetic vibrators,
with vibratory chutes for feeding and dosing it; however,
the transportation of the grains was carried out by means
of conveyor belts that have given place to conveyor
chutes. The color-based, grain sorting electronic ma-
chines used to have belts to convey the grains to be se-
lected and, if compared to the ones currently manufac-
tured that feature conveyor chutes for the same purpose,
besides the cutting edge technology used, can also be
differentiated by the speed of the grains that pass through
the center of the electronic optical reading sensor.
[0008] The color-based, grain sorting electronic ma-
chines that use conveyor belts have more limited fea-
tures, because when the grains pass through the elec-
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tronic optical reading sensor for inspection it is not pos-
sible to raise their speed for production increase, be-
cause if the belt speed is changed, the grains to be in-
spected move out of the track of the sensor reading cent-
er, thus jeopardizing the entire analysis system of the
machine. This kind of machines is also limited for other
applications, because they can only increase their pro-
duction by means of electromagnetic vibrators with vi-
bratory chutes, whereas the speed of the conveyor belts
must be steady and can not have variations.

[0009] In the color-based, grain sorting electronic ma-
chines, when conveyor chutes are used, the speed of
the grains passing through the electronic optical reading
sensor for inspection has become faster. By replacing
conveyor belts for conveyor chutes there has been an
increase in the speed of the grains and the machine has
become more productive.

[0010] The conveyor chutes are fastened in such an
angle that they take advantage of the gravity force to
accelerate and increase the speed of the grains passing
through the reading sensor of the machine. Neverthe-
less, until today, the machine production doses are stili
being made by means of electromagnetic vibrators with
vibratory chutes.

[0011] The electromagnetic vibrator with vibratory
chutes has a limitation as to the operation and production
dosing of the machine. Through a pulsed electronic cir-
cuit that feeds the vibrator coil, a pulsed magnetic field
that moves the vibratory chute, horizontally, forward and
backward is also created. The machine production dos-
ing is made through the movement of the vibratory
chutes. According to the pulse frequency of the vibratory
chute, the machine dose increases or decreases, that is,
determined by the operator, the production increases or
decreases according to the defect percentage, the colors
contained in the product or by the machine limitation.
[0012] Currently, even with several innovations in this
kind of vibratory chute pulsed dosing, are used to feed
the grain sorting electronic machines, through pulsing
doses, works with horizontal, forward and backward
movements. Creating product aggregations (small
batches) in the beginning of the conveyor chutes to their
release for the optical systems reading. These aggrega-
tions, in certain production levels, make the optical sys-
tem reading difficult, thus limiting production and the ma-
chine sorting quality, increasing its residue volume as
well, that is, the percentage of grains rejected by the ma-
chine.

[0013] Aiming to find solutions for the previously men-
tioned problems and to produce a more practical and
efficientdoser, the author, after many tests and research-
es, has idealized and built this utility model whose pur-
pose is to avoid aggregations of the products pulsed by
the vibrators when feeding the grain selection electronic
machines, having developed a new doser for the ma-
chines.

[0014] Anotherinventive pointis the motorized feeding
belt used as a doser and feeder of the machine produc-
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tion flow, instead of the current pulsing electro-magnetic
vibrators.

[0015] The device, purpose of the model hereof, can
be better understood through the detailed description of
the enclosed figures that, together with the following de-
tailed numbered references, make the understanding
easier.

[0016] Figure 1 - general side view of the doser, with
enlarged details for a better visualization, and arrows in-
dicating the track of the grains from the entrance through
the optical sensor selection at the machine’s exit.
[0017] Figure 2- general front view of the doser, with
enlarged details for a better visualization of the alignment
and the track of the grains on the chute, represented by
solid lines and indicative arrows.

[0018] The model hereof is characterized by a dosing
machine (1), made of a hopper (2) to store the grains to
be selected, a motor (3) that drives the feeding belt (4),
which in turn directs and leads the grains toward the feed-
er & conveyor chute (5), which leads the grains to the
exit (6); such machine is provided with a set of electronic
reading optical sensors (8), a reading camera (10) that
selects the grains by their color, activating the ejecting
air valve (7) with discharge nozzle (9), to select and sep-
arate the grains, as previous configuration.

[0019] The conveyor chute (5) receives and conveys
the grains in an aligned way up to their release at the exit
(6) so that the sets of electronic reading optical sensors
(8) can accomplish the reading procedures.

[0020] The motorized feeding belt (4) is used to dose
and feed the machine production flow (1) and it transfers
the grains from the hopper (2) to a conveyor chute (5)
that receives the granular products, that is, the grains
(detail of figure 2), aligning and conveying them, up to
their release at the exit (6) so that the sets of electronic
reading optical sensors (8) of the selecting machine (1)
can accomplish the reading procedures.

[0021] Through an electronic feeding belt system (4),
the machine (1) production is controlled by increasing or
decreasing the motorized feeding belt (4) speed, and not
by increasing the pulses of the electro-magnetic vibrators
(not illustrated).

[0022] Dosing and feeding the machine (1) by a feed-
ing belt (4) is carried out linearly and does not cause
aggregations of grains on the conveyor chutes (5); such
aggregations can interfere and directly damage the elec-
tronic optical sensors (8) reading of the reading sensor
(10) of the machine (1).

Claims

1. Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by a dosing machine (1),
made of a hopper (2) to store the grains to be se-
lected, with a motor (3) that drives the feeding belt
(4), which in turn directs and leads the grains toward
the feeding and conveyor chute (5), which leads the
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grains to the exit (6) provided with a set of electronic
reading optical sensors (8), a reading sensor (10)
that select the grains by their color, activating the
ejecting air valve (7) with discharge nozzle (9), to
select and separate the grains.

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the feeding
belt (4) directs and leads the grains toward the feed-
ing and conveyor chute (5), which leads the grains
to the exit (6) to be selected by their color by the set
of optical sensors (8).

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the mo-
torized feeding belt (4) can be used as doser and
feeder of the machine (1) production flow.

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the mo-
torized feeding belt (4) can transfer the grains to be
selected from the hopper (2) to a conveyor chute (5),
aligning and conveying the grains up to their release
at the exit (6) so that the sets of electronic reading
optical sensors (8) can accomplish the reading pro-
cedures.

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the feeding
belt (4) can be controlled by increasing or decreasing
the speed.

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the con-
veyor chute (5) receives and conveys the grains in
an aligned way up to their release at the exit (6) so
that the sets of electronic reading optical sensors (8)
can accomplish the reading procedures.

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the set of
electronic reading optical sensors (8) of the reading
sensor (10) can select the grains by their color by
activating the ejecting air valve (7) with discharge
nozzle (9), to select and separate the grains.

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the feeding
belt (4) allows the chute (5) to be dosed and fed
linearly.

Feeding conveyor belt doser with adjustable produc-
tion flow is characterized by the fact that the feeding
belt (4) enables dosing and feeding without blocking
the grains on the feeding and conveyor chute (5).
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CLAIMS INCURRING FEES

[l

[l

The present European patent application comprised at the time of filing claims for which payment was due.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, namely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

O O O

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

1

The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claim: 1

Specific combination of a hopper, a feeding belt, a chute,
sensors and air valves

2. claim: 2

Specific combination of a feeding belt and a chute

3. claim: 3

Using the feeding belt as a doser

4, claim: 4

Transfer and alignment of grains by the feeding belt

5. claim: 5

Increasing or decreasing the speed of the feeding belt

6. claim: 6

Receiving and conveying in an aligned way on a conveyor
chute,

7. claim: 7

Specific embodiment of the sensors and activation of air
valves

8. claim: 8

Linear feeding by the feeding belt

9. claim: 9

Dosing and feeding from a feeding belt without blocking
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