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Fig. 1. Innovative plow operation schematic. 1 - frame; 2 — surface smoothing wing; 3
- the plow depth regulating wheel; 4 - guide; 5 — plow wing neck; 6 — spring
supporting neck; 7 - spring; 8 — plow wing; 9 - plow depth regulating spur; 10 -
joint; 11 - lever.
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The article discusses important soil characteristic parameters, the characteristics of
soils in Georgia and similar countries and their plowing process, the shortcomings of
using the production plows on slopes and soils with uneven surfaces, for the correction
of which, a more effective innovative plowing tool (plow) with a stable tillage depth is

proposed, which will improve the quality of soil treatment and increase crop yields.
Keywords: uneven soil, plow, lever, spring; stable tillage depth.

The production (standard) plows cannot provide plowing at an even depth.
Therefore, it is necessary to equip such plows with a simple technical device that
will better adapt to the set of environmental conditions - the surroundings, while
maintaining the efficiency and reliability of the machine.

The proposed design concerns the springing of the bodies of a multi-wing
(at least three wings) reversible plow, the main purpose of which is to achieve
a high level of plowing depth and processing of the area. In accordance with
the requirements of agricultural standards, this will contribute to increasing the
efficiency, durability, and reliability of the plow as an agricultural machine.

During the plowing process, it is impossible for the wing of the body of the
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production plow to be in the soil at the same depth. In such a case, one wing of
the plow provides one depth, and the other wings - a different one. As a result,
the bottom of the plow is uneven (that is, the depth of the plow is uneven).
Sometimes the plow falls out of the furrow, resulting in a missed turn.

No less important are the economic characteristics of the aggregate: the
productivity of the aggregate (ha/day) and fuel consumption (I/day). Uneven
plowing causes soil erosion, which worsens the agro-ecological characteristics of
the work and reduces crop yields (Samadashvili 2019, 279).

Attention should also be paid to the splitting of the force vector through the
center of gravity of the plow into two positions, due to which the cultivated strip
of soil is inclined down the slope. As a result, this worsens mechanical soil tillage
for the pre-sowing processes such as cultivation and smoothing. These operations
are provided by agricultural machinery and provide ideal smoothing (leveling) of
the soil surface, which guarantees obtaining high yields.

As is known, seeders are of various types, with the so-called row, strip, and
precision seeding pneumatic or electric control, the performance of which is
significantly influenced by the quality of the main soil cultivation.

The relevance of the issue we raised is shared by specialists, farmers, and
famous scientists working in this field: Khantadze, Ivanov, Maksimov, Murusidze,
Patrenk, and others, however, to date, there are no practical recommendations
and solutions to this issue.

To achieve this, we propose to perform the following work on a production
plow: separate all the plow wings and place their necks in the guides that will be
firmly connected to the plow frame. Below the guide, on all the movable necks
of the plow wing, a spring will be placed, which will force the plow wing to
touch the arable surface. A plow depth regulator, sliding (floating) on the soil
surface, will be installed on the side of the plow wing, which will not allow the
plow wing to penetrate deeper than the desired depth. The upper necks of the
plow wings will be connected to each other in a leverage-hinged connection. The
plow wing that will be subjected to a greater force from the arable surface (this
will happen if one of the plow wings is at the peak of an uneven surface, and the
other is in a depression), respectively, the first wing will press the soil more, and
the second less, its spring will compress, transferring the excess force through the
lever to the wing that is less hooked. This ensures an even distribution of depths
on the plow wings, as a result of which the spring and levers force all wings to
plow evenly. It is difficult to spread such a method for plows with more than
three wings, but there is a solution - to divide the multi-wing plow into sections
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with three wings each and to connect the sections, similarly to the wings, with
leverage-hinged-spring connections. In addition to the above, such a design, due
to proper adjustment, will save fuel, and the division into sections will reduce
the length of the plow. Therefore, the moment acting on haulage equipment
from the plow (which occurs both during the plowing process and when moving
in road conditions) will be reduced, making it more manageable, maneuverable,
and economical.

Figure 1 illustrates the proposed plow schematic. The plow comprises: a
frame 1, with which the plow surface smoothing (maneuvering) wing 2 and the
plow depth regulating wheel 3 are in adjustable connection. It is also connected
through guides 4 to the neck 5 of each plow wing, on the supports 6 of which a
spring 7 is mounted, a plow wing 8 is also mounted on the necks 5 of the plow
wings, with plow depth regulating spur 9. The necks of the plow wings 5 are
interconnected by joints 10 and levers 11.

The principle of operation of the arable plow is as follows: during the plowing
process, when any of the plow wings 8 is at a height, the depth of penetration of
this wing 8 into the soil is determined by the depth regulating device 9 and does
not allow it to penetrate beyond the set depth. As a result, the plow wing’s neck 5
compresses the spring 7 through the spring support device 6 placed on it and lifts
the guide 4 upwards, turning the lever 11, the other end of which forces the plow
wing that has entered the arable surface at a lesser depth to descend accordingly
until the wing spur 9 that is at a lesser depth enters the arable surface at the same
depth as the first one. This will happen for all subsequent plow wings until the
plowing depth of all of them is even.
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