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[57] ABSTRACT

A method for feeding a transporting liquid flow under
pressure to create a recess in soil and using the liquid
flow to carry fertilizers and chemicals in the solid state
to the formed recess. A device for accomplishing the
method comprises a pressure system for feeding the
liquid under pressure from a tank through a pipeline
having a nozzle. The pipeline is placed into a mixing
chamber having loading and unloading ports and com-
municating with a bunker containing fertilizers and ag-
ricultural chemicals. The bunker is mounted on the
frame of the device. The supply and cut-off of the lig-
uid flowing through the nozzled pipeline is cffected by
means of a distributing valve.

8 Claims, 8 Drawing Figures
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1
SOIL APPLICATION OF FERTILIZERS AND
AGRICULTURAL CHEMICALS AND DEVICE FOR
EFFECTING THIS METHOD
This is a continuation, of application Ser. No.
276,044, filed July 28, 1972, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to the field of agricul-
ture and, more particularly, the invention relates to
methods of soil application of fertilizers and agricul-
tural chemicals and to devices for effecting these meth-
ods.

This invention can be most successively used for soil
dressing and treating plants with fertilizers and chemi-
cals, wherein the fertilizers and chemicals are applied
into the zone of the root system of the plant in non-
dissolved form.

Methods are known in the art of soil application of
fertilizers in a solution fed under pressure and forming
a recess in the soil. Devices for effecting these methods
are also known in the art.

In such know devices liquid fertilizer is fed at high
pressure through a pipeline having a nozzle and forms
a pit through which the fertilizer is applied into the soil.

In this case the liquid, as a rule, penetrates into deep
layers of the soil, and only an insignificant portion of
the fertilizer remains within the zone of the root system
of the plant and is accepted thereby.

It is desirable, therefore, to apply non-dissolved fer-
tilizers into the soil which can be introduced to a prede-
termined depth within the zone of the plant root system
so that the periods between the operations of fertilizing
may be prolonged.

Devices are also known in the art for soil application
of dry granulated or powdery fertilizers and agricul-
tural chemicals. In these devices the soil is opened me-
chanically, for example with the aid of a share; thereaf-
ter, the fertilizer is introduced. These devices are disad-
vantageous in that the mechanical treatment of the soil
is frequently associated with damage to the root system
of the plant.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
method of soil application of fertilizers and agricultural
chemicals and a device for effecting the method which
would permit the introduction of non-dissolved granu-
lated or powdery fertilizers and agricultural chemicals
into the soil directly within the zone of the root system
of a plant without effecting damage thereto.

According to this and other objects, a method is pro-
vided for soil application of fertilizers and agricultural
chemicals using a flow of liquid under a pressure pro-
viding for a recess in the soil, so that the fertilizers and
agricultural chemicals may be introduced into the soil
in the solid state, while the flow of liquid is used as a
carrier.

The device for effecting the above method comprises
a plpelme having a nozzle which, according to the in-
vention, is placed into a mixing chamber having loading
and unloading ports and communicating with a bunker
for fertilizers and agricultural chemicals mounted on
the frame of the device, in which case the liquid fed
through the nozzled pipeline is controlled by means of
a distributing valve.
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Such a solution of the problem permits the applica-
tion of solid fertilizers and agricultural chemicals di-
rectly into the zone of the root system of a'plant with-
out damaging effecting damage thereto.

According to one embodiment of the invention the
distributing valve is controlled through a lever system
by a prebe opening and closing the distributing valve
during the movement of the device along the area being
treated and upon contact of the probe with obstacles in
its path.

In this case fertilizers and agricultural chemicals are
introduced directly into the zone of the root system of
a plant through the recess created by the flow of liquid.

It is expedient that the nozzled pipeline for mounted
in the mixing chamber so as to be capable of movement
along its axis and provided with a spring having one end
resting on a slotted washer secured on the pipeline and
the other end resting on the bottom of a cup mounted
on the mixing chamber, so that the pipeline, when free
from the liquid flow, closes the unloading port of the
chamber under the action of the spring.

This prevents extra consumption of fertilizers and ag-
ricultural chemicals when the device passes through
the space between succeeding plants.

It is also expedient that the nozzled pipeline is
equipped with a flap which while moving together with
the pipeline closes the loading port of the mixing cham-
ber under the reaction of the flow of liquid.

This preferred design makes it possible to dose the
amount of fertilizers or agricultural chemicals which
must be introduced into the root system of a single
plant and thus eliminate wastage.

According to one modification of the invention, the
mixing chamber may be composed of two parts which
are telescopically connected to each other for changing
the volume of the chamber.

In the given example this joint is threaded. By chang-
ing the volume of the chamber, it is possible to increase
or to reduce the dose of fertilizers or agricultural chem-
icals introduced into the root system of a single plant.

Another embodiment of the invention consists in that
the mixing chamber is surrounded by a casing forming
an annular space to be filled with liquid from the pump-
ing unit, the liquid being fed into the mixing chamber
through openings in its wall for mixing with a bulk ma-
terial (fertilizers or agricultural chemicals).

Still another embodiment of the invention consists in
that the pipeline nozzle is provided with passages in its
side walls communicating the space of the mixing
chamber with the space of the pipeline.

In this case the liquid is mixed with the loose material
(fertilizers or agricultural chemicals) directly within
the space of the mixing chamber and the latter is ap-
plied into the soil together with the flow of liquid.

DESCRIPTION OF THE INVENTION

The invention is further described by way of example
with reference to the accompanying drawings, in
which:

FIG. 1 is a general view of the device for soil applica-
tion of fertilizers and agricultural chemicals;

FIG. 2 is place “A” in FIG. 1 in an enlarged scale;

FIG. 3 is a general perspective view of the device for
soil application of fertilizers and agricultural chemicals;

FIG. 4 is a principal diagram of operation of the de-
vice according to the invention;
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FIG. § is a partial longitudinal section of the mixing
chamber;

FIG. 6 is a sectional view taken along the line VI—VI
in FIG. §; v

FIG. 7 is a diagram of operation of the mixing cham-
. ber (a modification);

FIG. 8 is a diagram of operation of the mixing cham-
ber (another modification).

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The method of soil application of fertilizers and agri-
cultural chemicals according to the invention is sub-
stantially intended for perennial plants and consists in
the following.

The fertilizers and agricultural chemicals are applied
into the soil in a solid state by a transporting flow of lig-
uid fed under a high pressure. The pressure of the lig-
uid flow depends on the quality of the fertilizers being
applied and on the required depth of their penetration.
In the given example the pressure of the liquid flow is
equal to 100-180 atm.

The flow of liquid forms a pear-shaped recess in the
soil which is filled with the liquid, so that on the soil
surface an opening is formed whose diameter is equal
to that of the liquid flow. In our example this diameter
is equal to 10-15 mm.

In the embodiment of the invention under consider-
ation the device provides for application of 100-150
grams of fertilizers (granulated superphosphate) to a
depth of 40-50 c¢m at liquid consumption of 1 to 1.2 li-
tre.

The device for soil application of fertilizers and agri-
cultural chemicals according to the above method
comprises a pressure system for supplying the liquid
under pressure and including (FIG. 1) a gear pump 1,
a filter 2, a pressure transformer 3, a distributing valve
4, and an oil tank 5.

These components are interconnected through a sys-
tem of pipelines.

The pressure system also includes a tank 6 for trans-
porting liquid (water), a pipeline 7 communicating the
tank 6 with the pressure transformer 3, and a non-
return valve 8. The pressure transformer 3 through a
flexible hose 9 is connected to a pipeline 10 designed
for injection of the liquid into the soil. The pipeline 10
is placed into a mixing chamber 11 communicating
with a bunker 12 for dry fertilizers and agricultural
chemicals.

The mixing chamber 11 (FIG. 2) is a tank formed by
two telescopically connected parts; upper 13 and lower
14. In the example under consideration this connection
is made by means of a threaded joint. The upper por-
tion 13 has a loading pipe branch 15 with a port 154,
a guide sleeve 16 with a sealing 17 accommodating the
pipeline 10. Threaded to the sleeve 16 is a cup 18 with
a split washer 19 which is fixed on the pipeline 10 in a
specified position by means of a bolt 20 (FIG. §).
Placed into the cup 18 is a spring 21 one end of which
bears upon the washer 19 and the other end thereof
rests of the bottom of the cup 18. The pressure of the
spring 21 is adjusted by the washer 19. Made in the wall
of the cup 18 is a longitudinal slot 22 (FIG. 6) in which
is placed a locator 23 preventing the pipeline 10 from
rotation about its axis.

The lower part 14 of the chamber is conical and has
a pipe branch 24 with an unloading port 25. The pipe-
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line 10 terminates with a nozzle 26 having in its side
walls channels 27 communicating the space of the mix-
ing chamber 11 with the space of the pipeline 10. The
diameter of these passages is selected depending on the
diameter of the nozzle opening, and in the example
under consideration the area of the openings of the
channels is no higher than 0.10 of the area of the nozzle
opening.

In another modification of the mixing chamber 11 its
upper portion 13 is provided with a casing 28 forming
with the mixing chamber 11 an annular space 29 which
through a pipe branch 30 is connected to the pipeline
10, while in the wall of the mixing chamber 11 there are
openings 31 connecting the space 29 with the space of
the mixing chamber for feeding liquid therein.

The pipeline 10 is movable along its axis within the
mixing chamber 11. On the portion of the pipeline 10
enclosed within the mixing chamber 11 on a bracket
32, there is mounted a flap 33 for closing the loading
port of the pipe branch 15.

Connected to the pressure transformer 3 is a valve 34
serving to prevent the air at atmospheric pressure from
entering the pressure transformer 3.

Connection and disconnection of the distributing
valve 4 is effected through a system of levers upon the
contact of the probe 35 with the plant being treated.

All these units are mounted on 2 common frame 36
(FIG. 2). Hinged to the frame 36 is a mechanism 37
serving for synchronizing the motion of the mixing
chamber 11 secured thereon with the device.

The device is made half-mounted and is combined
with a tractor.

The proposed device operates as follows.

During the movement of the tractor 38 (FIG. 1) the
torque from the power take-off shaft 39 through a
cardan shaft 40 and a speed reducer 41 is transmitted
to the gear pump 1 (FIG. 1) which feeds the oil along
a pipeline 42 through the distributing valve 4 and a
pipeline 43 into the chamber 44 of the pressure trans-
former 3. In this case the pistons 45 and 46 mounted
on a rod 47 move to the right. A vacuum is created in
a chamber 48, and the liquid is forced into this cham-
ber from the tank 6 through the pipeline 7 and non-
return valve 8, '

At the same time the oil from the right-hand portion
of the chamber 44 through a pipeline 49, the distribut-
ing valve 4, and a pipeline 50 is forced into the tank 5.

At the same time, the oil from the pipeline 43 is
forced through a pipeline 51 into the space 52 of a hy-
draulic cylinder 53, in which case the piston 54 dis-
places the oil from the right-hand portion of the space
52 into the pipeline 49 through a pipeline 35.

The rod 56 turns the vertical link of the mechanism
37 about the rotation axis 57, thus shifting the match-
ing mechanism in the direction of movement of the de-
vice.

At the extreme right-hand position of the piston 45
the tail 58 with a lever 59 presses the rod 60 of an end
switch 61 and admits the oil to leave the chamber 44
and to flow into the oil tank 5 through a pipeline 62.

During the movement of the tractor 38 the rotation
of the supporting wheel of the device through a chain
drive 64 is transmitted to the dosing mechanism 65 of
the bunker 12, The dry fertilizers or agricultural chemi-
cals through a guide 66 and the loading pipe branch 15
are fed into the mixing chamber 11.
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As soon as the probe 35 contacts a plant, it turns in
the bearings 67 and through a rod 68 and a safety
spring 69 rotates a lever 70 overcoming the resistance
of a spring 71.

The lever 70 presses on the rod 72 of the distributing
valve 4, and the latter directs the oil flow so that it is
forced by the pump 1 through the pipeline 42 into the
pipeline 49 and then into the right-hand portion of the
chamber 44 of the pressure transformer 3, thereby
shifting the pistons 45 and 46 to the left. In this case the
piston 46 displaces the fluid from the chamber 48 and
forces it under pressure through the valve 34 and the
flexible hose 9 into the pipeline 10 positioned in the
mixing chamber 11; thereafter, the fluid is injected
through the nozzle 26 (FIG. §).

When the flow of fluid appears in the pipeline 10, the
latter is acted on by the reaction of this flow and moves
upwards overcoming the resistance of the spring 21 and
opening the unloading port 25, while the flap 33 closes
the loading port 154 of the mixing chamber 11.

The flow of liquid carries the particles of fertilizers
into the recesses in the soil. While the liquid is being
fed into the pipeline 10, the oil from the pipeline 49
through a throttle 73 is supplied to the right-hand por-
tion of the space 52 of the hydraulic cylinder 53 dis-
placing the oil from the left-hand portion of the space
52 and directing it through the pipeline 51 and into the
pipeline 43.

The rod §6 turns the vertical link of the mechanism
37 about the axis 57 of rotation, thus displacing the
matching mechanism to the side opposite to the direc-
tion of movement of the device at such a speed that the
mixing chamber 11 remains stationary relative to the
soil.

In the extreme left-hand position of the piston 45 the
tail 58 and a lever 89 presses the rod 74 of the end
switch 75 thereby allowing the oil to pass from the
chamber 44 into the tank 5 through the pipeline 76.

After the supply of the liquid has been stopped, the
pipeline 10 is actuated by the spring 21 and moves
down closing the unloading port 285. In this case the flap
33 moving together with the pipeline 10 opens the
loading port 154 of the mixing chamber 11.

After the probe 35 passes the plant, the lever 70
acted on by the spring 71 returns the probe 35 into the
initial position.

At the same time the rod 72 of the distributing valve
4 is returned to its initial position, and the whole cycle
of operation of the device is repeated.

We claim:

1. A method of soil application of fertilizers and agri-
cuftural chemicals with a high pressure jet of liquid
which method comprises the steps of: forming a pear-
shaped recess in the soil with the high pressure jet, said
recess being formed in the zone of a plant root system;
and utilizing the jet to transport the fertilizers and agri-
cultural chemicals in a solid non-dissolved state to the
recess simultaneously with the formation thereof.

2. A device for effecting the method of soil applica-
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tion of fertilizers and agricultural chemicals comprising
in combination: a framed support mounted on a mobile
vehicle; a tank for containing transporting liquid
mounted on said framed support; pressure means
mounted on said framed support for supplying the
transporting liquid under pressure from said tank
through a pipeline having a nozzled terminating portion
to the soil; mixing chamber means mounted on said
framed support for mixing the fertilizers and chemicals
with the transporting liquid and having loading and un-
loading ports the latter being directed towards the soil,
said mixing chamber means movably accommodating
said pipeline the nozzled terminating portion of which
engagably rests in said unloading port; a bunker for car-
rying the fertilizers and agricultural chemicals disposed
above said mixing chamber means and communicating
therewith through the loading port thereof; distributing
means mounted on said framed support for controlling
the flow of the transporting liquid passing through the
nozzled terminating portion of said pipeline.

3. A device according to claim 2, in which said dis-
tributing means includes a valve which is controlled by
means of a probe which opens and closes said valve in
response to contacts of said probe with obstacles in the
process of movement of said device over the surface of
the soil being treated.

4. A device as claimed in claim 2, in which said pipe-
line is mounted within said mixing chamber means so
as to be movable along the longitudinal axis thereof and
is provided with a spring one end of which rests on a
split washer secured on said pipeline and the other end
rests on the bottom of a cup mounted in said mixing
chamber means, said pipeline closing the unloading
port of said mixing chamber means under the action of
said spring in the absence of flow of the transporting
liquid in said pipeline.

5. A device as claimed in claim 4 in which a flap is
secured to said pipeline so that its upper edge is below
the loading port of said mixing chamber means, said
flap being capable of moving together with said pipe-
line under the action of the flow of the transporting lig-
uid thus closing the loading port of said mixing cham-
ber means.

6. A device as claimed in claims 5 in which said mix-
ing chamber means is composed of two parts joined
telescopically to provide for changing the volume of
said mixing chamber means.

7. A device as claimed in claim 6 in which said mixing
chamber means is provided with a casing forming an
annular space to be filled with the transporting liquid
supplied into said mixing chamber means through
openings in its wall, said liquid being mixed with the
fertilizers and agricultural chemicals.

8. A device as claimed in claim 6 in which the termi-
nating nozzle portion of said pipeline has passages in its
side walls, said passages permitting communication be-

tween said mixing chamber means and said pipeline.
* & ok k%
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