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Abstract. For sowing seeds of agricultural crops, the industry
produces seeding devices of various modifications, these include
seeding devices of pneumatic seeders, operating both on excess air
pressure and on vacuum. The design we have developed belongs to
the second group. The purpose of current work is to create a
pneumatic sowing device operating in a vacuum, capable of sowing
seeds of row crops and forage crops in a combined and nesting way
in compliance with established seeding patterns and rates.

Introduction

The analysis of the existing pneumatic seeding devices, consisting of a hopper for seeds,
with two vacuum chambers, a metering device and a coulter, is carried out.

Some of them have the following disadvantages:

- the dosing device is too massive, requiring a lot of material;

- the constructive design feature does not allow sowing seeds of two crops in one row in
compliance with agricultural requirements;

- a large percentage of seed damage due to the lack of a pneumatic system for removing
excess seed;

- seeds fall into the furrow by its own weight, which reduces the performance of seeding
unit;

- seeds sown in a combined method are not placed at different sowing depths, which
cannot be allowed due to agricultural requirements. [1-3]

Other known devices have several disadvantages: a) the device does not sow seeds in a
nesting way with a different number of seeds per nest, as well as a different seeding pattern;
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0) to adjust the seeding pattern by changing the number of holes on the seeding disc, it must
be replaced, with the required number of holes.[4]

Materials and methods

Pneumatic sowing device for combined sowing of seeds of two crops (Fig. 1) contains a
seed hopper 1, consisting of two parts with partition 2, duct 3, vacuum chamber 4, coulter
5, dispenser 6 with holes 7. The sowing discs of the metering device are installed on axles
8, which are connected by a sleeve 9, tedder 10, chain drive 11.

A—A

Fig. 1. Pneumatic sowing device for combined sowing of seeds of two crops, in two
projections

The vacuum chamber 4 (Fig. 2) is arcuate, on the sides with slots 12, which help create
a vacuum and suck 6 seeds of two different crops to the cells 7 of the metering device from
different sides of the arc. Cells (holes) 7 are threaded. From the outside, the air duct 3 has
two nozzles 14, which are located at one end in the air duct 3 and are directed to meet the
movement of the air flow. There are two such branch pipes for each seeding disc separately.
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Fig. 2. a - vacuum chamber, general view, b - section B - B

The outer side of each branch pipe 14 is provided with two sleeves 15 and 16 having
different sections. The first 15 cut off the extra seeds pressed to the cells 7. The second 16
are located at the bottom of the seeding discs at an angle of 6-80 to the vertical axis towards
the movement of the seeding unit. With the help of the sleeve 16, the air flow, removing the
seed that has sucked to the cell, towards the furrow, gives it acceleration, which contributes
to an increase in the forward speed of the seeding unit and to increase the yield. The coulter
is mounted on two axles 17.

Bushings 18 with different numbers of holes 19 are screwed onto the cells of the
seeding disc (Fig. 3). For row crops, the number of holes on the bushings is at least three,
and the ratio of the seeding disc thickness 6 to the bushing diameter is 1:3. For forage
crops, the number of holes on the bushings is at least no more than six, and the ratio of the
seeding disc thickness to the bushing diameter is 1:4. In this case, it is possible to sow seeds
in dotted, combined and nested ways.[5-7]
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Fig. 3. Sowing disc a - with screwed-in bushings; b - without bushings

Such ratios of the seeding disc thickness to the bushing diameter are explained by
the fact that with an increase in the bushing diameter, it is necessary to increase the
seeding disc thickness, since in order to securely fix the bushing in the seeding disc
bore, it is necessary to increase the number of threads with the required pitch. For
example, it has been experimentally found that for row crops with a disc thickness of 6
mm and a sleeve diameter of 18 mm, the ratio of these parameters will be 1:3, i.e. the
thickness of the disc depends on the diameter of the sleeve. Similarly for forage crops,
with a disc thickness of 4 mm and a sleeve diameter of 16 mm, the ratio will be 1:4.[8-
12]

The diameter of the sleeve depends on the parameters of the seeds of the sown crop,
for example, for sowing corn seeds in the amount of 2 or 3 pieces, it is necessary that
the diameter of the sleeve with 3 holes is 18 mm (one hole is needed for one seed), if
the diameter of the sleeve is less than 18 mm, then corn seeds in the amount of 3 pieces
will fit if it is no longer advisable. Figure 4 shows sleeves for seeding discs with
different numbers of holes and - a blind sleeve.[13-17]

\
a b
Fig. 4. Bushings for seeding discs, a - with a different number of holes and b - a blind
bushing

For planting seeds of two crops at different depths, the seeding device is equipped with
a two-level opener (Fig. 4.), in which the distance L between the axes is set by the
condition L = 2a + b, mm, where a is the disc thickness, mm, b is the width of the vacuum
chamber, mm
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Fig. 4 Scheme of a two-level runner opener, 1 - opener; 2 - seed of one culture; 3 - hole
of the seeding disc; 4 - vacuum chamber; 5 - sowing disc; 6 - seed of the second culture

During the movement of the sowing unit, the seeds from the two halves of the seed
hopper penetrate into the receiving chamber of the sowing device, individual seeds, when
moving down, stick to the holes placed on the bushings, excess seeds are blown away by
sleeve 15. The rotating disk moves the seeds to the seed discharge zone, where they are
affected by air flow by sleeve 16, which is installed at an acute angle to the vertical axis of
the apparatus in the direction of the movement of the seeding unit. The selected angle was
determined so that it would allow when sowing the seeds of two crops simultaneously in
two parallel rows, fulfilling the established seeding pattern. For example, if the angle o >
8°, then the seeds after falling will mix forward if a < 6°, then - backwards, which disturbs
the order of sowing seeds.[17-23]

The air duct functions in two directions, firstly, it creates a vacuum, and secondly, it
ensures the operation of the hoses 15 and 16, using the nozzle 14 built into it.

The removed seed at the bottom of the sowing disc is fed into a two-level skid opener,
which places the seeds of the two crops in the furrow at different planting depths.[24]

Conclusions

The proposed pneumatic sowing device for combined sowing of seeds of two crops allows
sowing seeds of row crops and forage crops with the required number for each of them at
different planting depths. In the case of sowing seeds of two crops at the same depth, it is
necessary to replace the opener with skids with the same seeding depth.

The use of the proposed pneumatic seeding device will expand technical capabilities,
increase operational reliability and increase productivity.
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