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ABSTRUCT 

Combustion (explosion) of a mixture of ordinary fuel (gasoline, gas) and air 

in a specially designed generator produces the following parametric impulse 

forces: detonation shock wave - 35 atm; flow rate of the product of combustion of 

the mixture - 800 m/s; the velocity of the detonation wave in the pipe is 1500-

1800 m/s. 

Gasodynamic impulse forces with the above parameters act on it as a sharp, 

short strong shock when directed at any surface. 

In this pamphlet, the detonation shock wave generated by the combustion 

(explosion) of a mixture in a generator is described as an “instrument”: processing 

of plant seeds before sowing; softening of the crust formed in the soil; cotton 

harvesting; digging wells in densely layered soils; the possibilities of applying 

cocoon worms to anesthesia are described. 
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INTRODUCTION 

Special attention is paid to the widespread introduction of modern 

equipment and agricultural technologies in Uzbekistan, improvement of 

reclamation of irrigated lands. Increasing productivity and regular improvement of 

soil fertility, successful harvesting, efficient use of each day of sunny days will 

allow to sow grain, start autumn-winter activities on time and have a rich harvest 

next year. In order to carry out agro-technological work, it is necessary to have 

modern equipment and devices. Such a new technique was developed, which was 

one of the agrotechnologies used to soften the crust formed in the soil and gave 

good results. 

The peculiarity of this method is that a very large pressure wave with a 

shock impulse force generated by the explosion of a mixture of air and fuel in a 

specially designed generator softens the layer without touching it as a mechanical 

instrument, without creating lateral shear stress due to its perpendicular action as 

compressed air. The result is that the lateral shear tension is relieved as if by hand. 

In that case, the seed will not be injured, and the newly sprouted seedling will not 

be damaged. 

Expanding the scope of this feature method, it was also applied to other 

sectors of agriculture: processing of plant seeds for sowing and harvesting of 

cotton; digging wells for loosening in the compacted lime-arsenic soil layer on 

irrigated lands; to anesthetize the silkworm inside the cocoon. 

In the mechanized principle of cotton picking, the mechanical tool collides 

with the cotton fiber, attaches it to the hopper, and then throws it into the machine 

hopper using moving air. 

In the new method, under the influence of gas-dynamic detonation shock 

wave, the fibers in the cotton ball are separated and thrown into the machine 

bunker. 

The process of digging cylindrical holes (wells) in dense layers under the 

influence of gas-dynamic shock waves consists of the following. The impact wave 

detonation pipe is directed vertically to the dense layer with the open side and 



 

 
7 

 

drills cylindrical wells. 

According to the study, the drilling speed of wells is 1.5 m / min. 

To anesthetize the silkworm inside the cocoon, a shock wave acoustic field 

with a frequency of 1 ÷ 20 Gts and a speed of 1500 ÷ 1800 m/s is created by means 

of a detonation generator. treated and anesthetized the worms inside the cocoons. 

The wave generated in the detonation generator is released as a shock wave 

and moves in the air, and the product of combustion continues to move behind it. 

The shock wave, in turn, enters the cocoon and anesthetizes the worm there. 
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1. APPLICATION OF THE PRINCIPLE OF GASODYNAMICS 

IN AGRICULTURAL TECHNOLOGIES 

 

§ 1.1. Current issues in agricultural technology. 

 

The most difficult and responsible technological operations in cotton 

growing are loosening of arable lands by plowing, softening of the soil surface 

formed by heavy spring rains after sowing, softening of the layer of undergrowth 

(thick layer of gypsum) and harvesting of cotton. All of the techniques that 

implement these agrotechnologies are based on a mechanical principle, and there is 

currently no technique that works on a different principle that has a higher 

efficiency, can replace or replace it. 

However, it should be noted that no one seems to object to the creation of 

new copies of them by conducting scientific work on techniques that can work on a 

principle other than the mechanical principle. The technique, which worked on the 

other principle proposed, was applied in the technology of softening the crust 

formed in the soil, and gave good results. 

The peculiarity of this method is that the gas is affected by the force of the 

gas-dynamic impulse without touching the object. The impulse force had a normal 

effect on the coil and did not produce a transverse shear stress. The absence of 

shear tension creates a softening of the joint as if by hand. In that case, the seed 

was not injured, and the new plant was not damaged. 

The new gas-dynamic method can be applied to other technological sectors 

of agriculture by further expanding the scope of impact wave technology generated 

by the explosion of a gas mixture in a specially designed generator: pre-

aerodynamic sowing of plant seeds; cotton picking machine; to drill wells in the 

compacted lime-arable soil layers on irrigated lands; to anesthetize the silkworm 

inside the cocoon. 

The use of explosive energy in agriculture is a very rare case. First: the 

explosion has enough destructive power. But curbing it is not a simple task. 
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Second, the explosion process is a complex situation, the understanding of which 

leads to considerable difficulties in science, and only in the next 35 years will the 

theory of explosion processes emerge. We do not aim to fully describe this 

complex physical state in this pamphlet, nor can it be done in a short and simple 

form, but we will try to give a brief understanding of the explosion of gaseous 

mixtures. 

Our goal is to use this information to dispel the traditional fear and 

apprehension in the face of what is called an explosion, and to convince the reader 

that it is a truly remarkable event that can be used in conventional peace 

techniques. 
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§ 1.2. Brief description of the physical classification of the process of  

explosion of air-fuel mixture in the pipes 

 

Combustion of various fuel mixtures (fuel + oxygen or oxidation) is 

currently the main source of energy. Thermal power plants, heating complexes, 

automobiles, railway locomotives, ships, planes, missiles, process equipment, etc. - 

all underlie the combustion of carbon or carbon fuels in an oxidizing environment, 

mainly oxygen. It’s hard to imagine a modern society that denies or replaces this 

ubiquitous process. In fact, humanity is constantly and persistently looking for 

other ways to provide itself with energy, and this is going to achieve some success. 

For example: the conversion of solar energy into electricity (there is currently a 

competition going on to create the best design for solar-powered cars), the use of 

hydropower and finally nuclear energy. However, it is impossible to rely on a 

cheap and low-cost process other than burning fuel to provide near-term energy. 

Moreover, it is too early to say that such achievements are being successfully used, 

for example, nuclear energy. The reason for this fear is now well known. Why did 

we use the word “waste” to refer to the combustion of fuel with oxygen? Think for 

yourself: man likes wood, coal, peat, oil and natural gas, which is formed from 

driving it (gasoline, diesel fuel, kerosene). Natural resources that have been 

accumulated and accumulated in nature for billions of years are being burned in the 

furnaces of technical progress. In addition, the oxygen in the air, which we now 

understand the value of dignity, is also irreversibly burned. The plant world, which 

covers only the surface of the earth, is barely making up for this oxygen. What 

needs to be done is to reduce its use so that the fuel can last longer. It’s possible, 

it’s probably different. First, the amount of oxygen consumption in the air must be 

coordinated with the amount of oxygen released by the plants. This can be done 

through the conservation and reproduction of terrestrial forests in human activities. 

Second, man needs to find an easy way to get hydrogen from the environment and 

learn to use it instead of the oil, gas, wood, etc. that are currently used. Especially 

when hydrogen burns in oxygen, it not only produces the required amount of heat, 
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but also does not pollute the environment, because the product of this combustion 

is pure water. When the time comes, it goes without saying that some success has 

been achieved: the first demonstration flight of a jet passenger plane powered by 

hydrogen fuel instead of paraffin, which was considered scarce, took place. It 

should be noted that the source of hydrogen in water is practically inexhaustible on 

the earth's surface, however, after hydrogen burns, it returns to nature again as 

water. Of course, switching to hydrogen fuel is not an easy task, but once it is 

started, there is no promising fuel to replace it. 

Why are we so perfectly focused on the environmental problems that arise 

from fuel combustion in energy production? Because from now on, this booklet 

will be about innovation, which will again make human labor easier by burning 

fuel sources that are valuable for that planet. First of all, we decided to put it into 

practice after making sure that the innovation we have made is logical, appropriate 

to the development of technology, and that not another drop of evil has been added 

to the patience that still fills our era. 

Now we return to the combustion process itself and how it is used in the 

machine below. 

The most common type of combustion is called "normal combustion". Its 

physical meaning is that part of the heat is sent as light energy to the cold part of 

the fuel and oxidizer mixture. The mixture begins to heat up, and the closer it is to 

the combustion zone, the more intensely it heats up. And finally, it burns. The 

burning part of the mixture is replaced by a new mixture, and this process 

continues uninterrupted. So normal combustion takes place, just like gas welding, 

combustion on a gas stove in the house, and many other cases.  In some cases, it is 

more convenient to send the combustible mixture to the combustion zone through a 

cavity filled with the combustible mixture without transferring it to the combustion 

zone. But the main mechanism is the mechanism by which the combustible 

mixture is heated by the heat in the combustion zone. An example of such 

combustion in internal combustion engines is the combustion of a gasoline-air 

mixture in the space above the piston, from which the flame generated by the 
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electric charge spark from the spark plug spreads throughout the mixture. 

In technical devices where heat energy is extracted from combustion (often) 

the heat flow in the combustion zone is artificially sent to heat the newly arrived 

fuel mixture. An increase in temperature increases the amount of fuel burning per 

unit time. This is usually caused by the mixing of the hot product in the 

combustion zone with the new mixture coming into the combustion zone (this 

phenomenon is called turbulization). The same phenomenon is used when a 

fireman burning coal in a furnace mixes burning coal, when the designer of the 

aircraft engine combustion chamber designs a new mixture flowing into the 

combustion zone at high speed. However, designing such a large number of 

mixture-burning “stoves” is not an easy task. That is why there is a whole master 

science that designs boilers for thermal power plants, internal combustion engines, 

rocket engines, etc., as mentioned above. But the achievements of man in this 

science are not so great. One of the reasons for this is that the combustion rate of 

hydrocarbon fuels (gasoline, natural gas ...) with an air mixture reaches several 

meters per second. Due to artificial turbulence, this speed can be increased several 

tens of times, but this does not satisfy the designers of heat engines. 

There is another major drawback to a normal (or turbulent) combustion 

mechanism. However, it is not possible to create great pressure as a result of 

combustion in an open space. In order to obtain a large pressure relative to 

atmospheric pressure, a closed (such as internal combustion engines) or semi-

closed (one-way closure of the combustion zone, such as rocket and jet engines) 

gaps must be created at the site of combustion. This creates a number of 

inconveniences that lead to an increase in the size and mass of the structure. 

However, there is another type of combustion in nature called detonation or 

explosion. [1.2]. 

In internal combustion engines, rocket and jet engines, domestic (natural 

gas), thermal power plants, the combustible mixture can burn in an explosive 

manner. We encounter such a process a lot. For example, a detonation in car 

engines is also called a “knock” of the pistons, or an explosion of household gas 

indoors or outdoors. And so the concept of an explosion is often associated with 
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unfortunate events that lead to bad consequences. This is probably why man is not 

boldly looking for effective ways to use explosions in technology. 

We consider the explosion of a fuel-air mixture in a pipe with one side 

completely closed and one side completely open. [3-8]. Figure 1.1 shows the 

different stages of this explosion.  

Assume that the pipe is filled with a gasoline-air mixture (Figure 1.1a). The 

ratio of gasoline to air is such that the amount of oxygen in the air reaches the 

oxidation of gasoline, or this is called the stoichiometric ratio. The normal 

carburetor of an internal combustion engine operates at one or more different 

ratios. Assume that the pressure (P) of the mixture is equal to the atmospheric 

pressure (Po) and the temperature (t) is t = 20 ° C, while the mixture is at rest (its 

velocity “U” is zero). These dimensions are reflected in the drawing. 

 
Fig. 1.1. Stages of combustion in the pipe 

 

Assume that we ignited the mixture using a strong electric spark at a 
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sufficient speed on the closed side of the pipe. The power of the spark can be 

chosen so that the combustion is with a sudden explosion, the detonation 

Figure 1.1b shows the dimensions of the gas state when the combustion with the 

explosion in the pipe is propagated by the closed side of the pipe at a distance l. In 

the parts of the pipe that have not yet burned (part L- l of Fig. 1.1b) the pressure 

Po. the temperature t and the velocity U of the mixture (as in Fig. 1.1a) have initial 

values. There is no change in this part of the pipe. 

On the closed side of the cross-section of the pipe at a distance l at a distance 

of a few mm in the zone of the mixture Puv = 35atm is formed a very thin - a 

shock wave of a few mm. As a result of such compression, the mixture is heated to 

approximately t = 1500 ° C. Naturally, at such a temperature, the mixture ignites 

and burns completely in a short time, with the temperature of the combustion 

products at t = 2000 ° C and the pressure at P = 17 atm. The symbol "ЧЖ" 

indicates a separate zone where the combustion of the mixture ends. 

It is derived from the initials of the names Chempen and Juge, the scientists 

who studied detonation combustion. 

The shock wave travels to the open side of the pipe at a speed of 

U = 800 m/s without standing still like a new mixture on the closed side of the 

pipe. 

In the part of the pipe from l / 2 to to l, R, t, U change as in the first figure. 

In the cross section of the pipe at a distance of l / 2 from the back, a zone called a 

quiet zone is formed. Here, the products of combustion have a velocity of 0, a 

pressure of P = 7 atm, a temperature slightly lower than tChJ, and tn = 1900 ° C. 

The shock wave travels to the closed side of the pipe at a speed of 

D = 1800 m/s. This velocity is theoretically called the detonation velocity and is 

denoted by the letter D. When the shock wave reaches the open position of the 

pipe, it burns all the mixture in the pipe and the dimensions set in Fig. 1 v are set in 

the pipe, namely the pressure of length L / 2 Pp - 7 atm and when this open surface 

rises to 17 atm; the velocity of the products of combustion is up to 800 m/s at a 

distance of L/2L, the temperature tn = 1900 ° C, and in the thin zone the 
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compression is up to Ruv = 35 atm. The time taken for the whole mixture to burn 

is equal to L / D. (If the pipe length is 1 meter, the time is 1/1800s, if it is 3 meters, 

the time is 3/1800s = 1 / 600s). 

The time taken for the whole mixture to burn is equal to L / D. (If the pipe 

length is 1 meter, the time is 1/1800s, if it is 3 meters, the time is  

3/1800s = 1 / 600s). As we have seen, combustion is instantaneous and a lot of 

potential (combustion product pressure), kinetic (movement of combustion 

products at 800 m / s) and heat (hot combustion product) is generated in the pipe. 

We make sure that no destructive force is generated in this explosion, and that the 

pressure generated can withstand a normal plumbing pipe. If we can create such 

explosions in a row, we get the energy of a generator of the explosion type that 

lasts as long as an internal combustion engine. 

The energy strength of each explosion is controlled by the amount of 

mixture in the pipe. To better visualize such blast pipes as an energy source, we 

compare them with internal combustion engines. The 8-cylinder 4-stroke engine 

consumes 6x15 = 90 liters of mixture per second when rotating 1800 times per 

minute (30 rpm). The same amount of mixture can be ignited in 9 explosive tubes 

with a diameter of 25 mm and an operating frequency of 10 times per second. The 

amount of energy obtained from a mixture of the same amount will be the same in 

both cases if the combustion is complete. Thus, the ZIL-131's 8-cylinder engine 

and 9 blast pipes with a diameter of 25 mm, a length of 1 meter and an operating 

frequency of 10 times per second emit the same amount of energy, figuratively 

speaking, in a small explosive pipe, ZIL Part of the energy of the engine of the car 

-131 provides potential (pressure), kinetic (flow motion) and thermal energy. Of 

course it can be used to do a variety of things. From now on, this booklet will talk 

about it. 
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2. EXISTING METHODS AND DEVICES FOR  

LOOSING THE SOIL CRUD 

 

§ 2.1. Methods for loosening the soil crust 

 

Loosening of the soil crust is carried out mainly in two ways: manual and 

mechanical. 

Manual processing of the soil crust is carried out with catmen (hoes) and 

rakes, and other tools can also be used depending on the thickness of the crust and 

the composition of the soil. 

The manual cultivation of the soil crust is a time consuming operation with 

low productivity and must be carried out under difficult conditions. It was 

previously described that loosening of the soil crust should be carried out at a rapid 

pace within 3-4 days. However, despite the involvement of a large number of 

people and the increase in the duration of their working day, it is not possible to 

provide the required period for processing the peel, which negatively affects the 

germination and yield of cotton. 

The mechanized method of cultivating the soil crust is carried out by 

harrowing using toothed (tooth) harrows, as well as using a rotary hoe. 

Of the toothed harrows in cotton growing, the most common trailed harrows 

" zigzagger " [11]. 

Trailed tine harrows "zigzag" are intended for crushing the surface layer of 

the soil during early spring and pre-sowing harrowing, crust destruction and partial 

combing of weeds. Toothed harrows are produced in three types: BZSS - 1.0 with 

a specific pressure per tooth of 1.83 kg; VZTS - 1.0 with a specific pressure per 

tooth of 2.16 kg. BZTH - 1.0 with a specific pressure per tooth of 2.23 kg  

(table 2.1). 

Table 2.1 

The main characteristics of the harrows: 

Parameters 
barons type 

BZSS – 1,0 BZTS – 1,0 BZTH -1,0 
Overall dimensions, mm 

length 
height 
width 

 
1352 
280 
970 

 
1352 
220 
970 

 
1352 
220 
970 
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Continuation of Table 2.1 

The main characteristics of the harrows: 

Harrow weight, kg 36,7 43,28 44,6 
Tooth dimensions, mm 

сечение 
длина 

 
16х16 
160 

 
16х16 
160 

 
16х16 
160 

The distance between the two 
adjacent teeth, mm 

50 50 50 

Productivity, ha / hour (0,8-1,2) (0,8-1,2) (0,8-1,2) 

 

The destruction of the soil crust by the indicated harrows is carried out in 

fields where seedlings have not yet appeared. Moreover, harrowing must be carried 

out across the rows in one track. 

Loosening with a zigzag harrow does not allow adjusting the crust 

processing process depending on its thickness. In addition, seedlings are damaged, 

seeds are removed to the surface, and as a result, high-quality processing is not 

provided. 

The main working body of a rotary hoe is a rotating needle sprocket, loosely 

mounted on the axis of rotation. During operation, the sprockets roll over the soil 

surface and, with their needles, make numerous punctures in the soil crust. 

The soil crust is loosened along the rows with a rotary hoe after the 

emergence of cotton seedlings. 

The disadvantage of a rotary hoe is that soil particles fall on the axis of 

rotation, which leads to the termination of the rotation of needle stars, which begin 

to furrow the beds along with cotton sprouts. In addition, by rotating the sprocket, 

the needles can extract cotton seeds from the soil and pull out seedlings. 
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§ 2.2. The mechanism of soil crust formation 

 

Before describing the mechanism of the formation of a soil crust, we present 

the existing information about what the soil itself is, from what and how it was 

formed. 

Soil formation is a complex and lengthy process, which mainly consists of 

the physical and chemical weathering of rocks and the addition of organic and 

organomineral compounds to the weathering products. 

Under the influence of the sun, wind, water, the destruction of solid rocks 

into small particles (such as sand, dust) has occurred and is currently taking place. 

These particles gradually cover the surface of the earth. Their chemical 

composition is silicon and various water-soluble minerals such as salts. As a result 

of the activity of living organisms (mainly bacteria), organic matter (compounds of 

carbon, hydrogen, oxygen), as well as mineral substances with a nitrogen content 

taken by bacteria from the atmosphere, accumulate in the layer of particles. As a 

result, a fertile layer is formed - the soil in which plants can already live and 

develop. Thus, the main components of the soil are: 

The sizes of these particles are very diverse, from thousandths of a 

millimeter to a millimeter or even a few millimeters; 

1.– water-insoluble rock particles. 

2. - water-soluble mineral substances also in the form of fine solid particles, 

or in an aqueous solution; 

3. - organic substances in the form of small particles of amorphous mass, 

most often stuck together into larger agglomerates with a size of a fraction of a 

millimeter (compacted colloids); 

4. - water distributed between solid particles or in the so-called attached 

form; 
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Fig. 2.1. Soil structure 

1-clay (composed of very fine and hard particles), 2-compacted colloids, 3-large 

solid particles (sand grains), 4-pores partially filled with gases and water 

 

Depending on the composition and size of solid particles, on the 

composition of mineral and organic substances, soils are divided into different 

types. Cotton growing is developed on an irrigated soil type, which is divided into 

different subtypes: gray soils, meadow saz, meadow-takyr, etc. All of them have a 

characteristic feature - a high content of very fine solid particles. This feature 

explains their tendency to form a soil crust. 

What is the mechanism of soil crust formation? 

Figure 2.1 shows a schematic diagram of the structure of a clay soil prior to 

crust formation [9]. 

After watering or heavy rains, gas inclusions in the pores are replaced by 

water. With the subsequent intensive evaporation of water (sunny, hot weather), 

the water from the pores passes into the atmosphere, and the flow of air into the 

released pores is impeded. As a result, the pressure in the pore decreases, i.e. 

vacuum is created. Atmospheric pressure compresses the pores freed from water 

and the soil as a whole is compacted. This creates a compacted and firm soil crust. 
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§ 2.3. Some characteristics of soil crust in cotton growing regions 

 

The area of the Fergana region is 7.1. thousand km2. of these, most of the 

region's territory is occupied by irrigated lands, the rest - by sands. 

In the region, there are widespread sierozem and hydromorphic soils of the 

sierozem belt. The soils of the sierozem belt (Fergana, Kuva regions,) the southern 

parts of the Rishtan, Altyaryk, Uchkuprik, Uzbekistan, Besharik regions, located 

on the left side of the Big Fergana Canal, are subdivided into two micro-districts: 

a) meadow and sierozem-meadow loamy, non-saline and slightly saline 

lands of the sierozem belt of strict irrigation in the eastern part of the region (Kuva, 

Fergana region and Kuvasay city) 

b) light gray pebble soils in the southern adyr zone of most districts of the 

region, with a thin arable horizon, underlain by thick gravel at various depths 

(Altyaryk, Rishtan, Uzbekistan regions). 

The soils of the serozem belt are characterized by a low content of humus, 

nitrogen compounds, phosphorus, with a fragile lumpy structure and intense 

mineralization of organic matter. These soils also have a weak water-resistant 

strength and a low structure. These soils contribute to the formation of a solid soil 

crust on them after irrigation and precipitation. Its power and strength increase on 

soils with a heavy texture - on heavy loamy and clayey, gray-brown soils. Salinity 

and salinity also increase the tendency of soils to form a crust. 

For example, on virgin and light loamy light gray soils, the crust thickness is 

0.3 ÷ 0.5 cm. on light and typical gray soils - 0.8 ÷ 1.5 cm, on slightly saline takyr 

soils of loamy and clayey and clayey textures - 2, 5 ÷ 4.5 cm; 

According to the data, crust formation on the main types of soils of the 

Tashkent oasis is given in table. [ten]. 

Table 2.2 

Results of studies of crust formation on the main types of soils  

of the Tashkent oasis 

Horizon 
depth, 

cm. 

Aggregates on arable soil word Aggregates for crusting Peel parameters 

Mechanical 
strength, g 

Water 
resistance,% 

Mechanical 
strength, g 

 
Mechanical 
strength, g 

Water 
resistance,% 

1 2 3 4 5 6 7 

Section 1. Old-irrigated meadow heavy loamy soils 

0-42 366,5 7,2 373,2 3,8 3,5 2,5-3,0 
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Continuation of Table 2.2 

Results of studies of crust formation on the main types of soils  

of the Tashkent oasis 

1 2 3 4 5 6 7 

Old-irrigated meadow - boggy heavy loamy soils 

0-34 383,2 7,5 385,1 3,2 3,5 2,0-2,5 

Old-irrigated sierozem - meadow heavy loamy soils 

0-41 379,3 6,7 376,4 3,2 3,5-4,0 2,5-3,0 

Virgin typical sierozem, heavy loamy 

0-3 
3-7 

7-21 

179,9  
115,3 
157,1 

14,3 
14,4 
13,1 

230,7 7,5 1,0-1,5 0,5-1,0 

Newly irrigated typical gray soil, heavy loamy 

0-37 
0-35 
0-37 

302,2  
265,1 
292,4 

4,8 
4,5 
5,1 

291,8 
269,2 
279,6 

2,8 
2,6 
2,6 

3,0-3,5    
3,0-3,5    
2,5-3,0 

1,5-2,0 
1,5-2,0 
1,5-2,0 

Old-irrigated gray soil, heavy loamy 

0-40 226,5 6,2 235,4 3,0 3,0-3,5 2,0-2,5 

Old-irrigated typical gray soil, medium loamy 

0-37 232,6 6,4 243,1 3,1 2,5-3,0 1,5-2,0 

 

As you can see from the table. 1, depending on the type of soil, the thickness 

of the soil crust can vary from 1.0 cm to 4.0 cm and the width of the cracks - from 

0.5 cm to 3.0 cm. 

We have presented some characteristics of the soil crust for two regions of 

Uzbekistan; in other cotton-growing regions, the soil crust has similar 

characteristics. 

Table 2.3 

Influence of the timing of soil crust loosening on the development  

and yield of cotton 

Experience 
Option 

Flowering period Fruiting period Productivity, % 
Stem 

height, 
cm 

Number of 
sympodial 

branches, pcs. 

Stem 
height, 

cm 

Number of 
sympodial 

branches, pcs 

Number of 
chickens 

pcs. 
 

1. Loosening of 
the crust was 
carried out in a 
timely manner 

30,2 6,1 97,0 13,2 8,0 100,0 

2. Loosening of 
the crust was 
carried out with 
a delay of three 
days 

25,5 4,5 91,3 12,3 4,7 90,0 

3. Loosening of 
the crust was 
carried out with 
a delay of six 
days. 

23,5 3,7 87,7 11,5 3,8 73,0 
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If the plants remain under the crust for a long time, they die due to the 

swelling of the sprout trunk, and the leaves begin to grow downward. The period 

of crust formation is very short, from about May 10 to 25, and therefore requires a 

great concentration of efforts to destroy it. 

If cotton grows through the crust, then it is largely "injured", as a result of 

which its development lags behind normal by 15–20 days and, as a result, leads to 

a decrease in yield. 
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3. DESIGN OF ATTACHED EQUIPMENT AND RESULTS 

PRACTICAL PREMINES OF GDRP – 3 

 

§ 3.1. Design of attachments GDRP - 3 

 

The mechanized method of soil crust processing is based on the principle of 

detonation of air-fuel mixtures in pipes, described at the beginning of the brochure. 

The strength of a microexplosion can be regulated both by the magnitude of each 

individual explosion and by the frequency of their repetition. The created and used 

explosion generators are capable of producing up to 20 microexplosions per 

second. (12) 

The destruction of the soil crust is carried out by a shock wave coming out 

of the explosion generator. For this, the combustion chamber of the explosive 

generator is positioned so that the cut of the open end of the pipe is at a certain 

distance for a given soil from its surface. (3.1 - fig). 

 
Fig. 3.1 Position of the screen on soil surfaces 

1-pipe, 2-screen, 3- plants 

 

Detonation waves generated in the combustion chamber, when leaving the 

open end of the pipe 1, breaks up into a shock wave propagating through the air, 

and the following stream of combustion products. The shock wave creates 

impulsive pressure on the soil surface and the crust breaks down. In this case, the 

screen 2, fixed on the lateral surface of the pipe, prevents the impact of the shock 
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wave on the plants 3. The impact of the shock wave destroys the soil crust and 

pushes its elements in the aisle, thereby freeing the subnork layers for ventilation. 

With this method of processing, the plants are not damaged, since 

mechanical contact of the processing tool with the soil is completely excluded. 

The method is implemented on the installation GDRP - 3. which has a 

capacity of up to 1.5 hectares / hour. 

Installation GDRP - 3 (Fig. 3.2) is mounted on a tractor and consists of the 

following main parts: 

- a frame that serves to fasten all the components of the installation to the 

tractor; 

 
Fig. 3.2. Gas-dynamic devices for loosening the soil 

1-tractor 2-frame, 3-compressor, 4-GDV (generator), 5-acupunctur 

 

- a mixer that creates a fuel-air mixture to power generators; 

- generators that convert the chemical energy of the fuel-air mixture into 

detonation energy, which affects the soil; 

- control and monitoring systems for the operation of the installation. 

The frame (Figure 3.3) consists of a fixed frame, pivotally connected to the 

fixed frame and held in position by means of hydraulic cylinders. Hydraulic 

cylinders are designed to move the movable frame, they are standard items 

included in the tractor kit. 

They are controlled by the hydraulic system of the tractor and provide 
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fixation by a movable frame with generators attached to it in any extreme and 

intermediate positions. Upper extreme position - transport, lower and intermediate 

- working positions. By changing the distance from the generator's cut to the soil 

surface, it is possible to adjust the force of the impact and thus adapt to specific 

conditions (thickness and strength of the crust). 

The mixer is designed to generate a homogeneous fuel-air mixture of 

stoichiometric composition that feeds detonation generators. A standard fan is not 

used as a mixer, which is driven from the tractor PTO shaft through a gearbox. 

Gasoline is injected at the outlet of the fan through a nozzle, and the automatic 

control system allows you to keep the ratio of gasoline to air constant, close to 

stoichiometric, and change the amount of the mixture in direct proportion to the 

speed of the tractor. 

 
Fig. 3.3. Frame 

1-fixed frame, 2-movable frame. 3.5-cylinder, 4-shaft, 6-arm, 7-bracket. 

 

Before the first initiation. DT is filled with fuel assemblies. The pressure in 

the diesel fuel is equal to atmospheric. Further, near the closed end, detonation 

combustion is initiated. The detonation wave propagates along the diesel fuel to its 

open end, where the sound outflow of the PS into the atmosphere begins. And 

since the PS in the diesel fuel are accelerated to high speeds and the "piston effect" 

takes place, the pressure in the diesel fuel drops below atmospheric. The difference 

in pressure in the diesel fuel and the "mixer" contributes to the suction of a fresh 

portion of fuel assemblies. After filling the pipe with the mixture, the cycle is 

repeated. 
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In order for the diesel fuel to work in this mode, a number of conditions 

must be met: 

a) it is necessary to prepare a detonation-capable mixture of fuel with air in a 

certain capable mixture of fuel with air in a certain ratio, 

b) in a short time fill the pipe with the mixture, 

c) initiate detonation combustion, 

d) exclude spontaneous ignition of a fresh portion of the mixture. 

The ignition chamber is made in the form of a tube with an inner diameter of 

50 mm with external ribbing. At the inlet of the chamber there are: a fuel assembly 

inlet and a check valve, and by the outlet flange it is connected to a pipe of a 

smaller diameter. In the ignition chamber, a fresh charge of the fuel assembly is 

ignited by a high-voltage electric discharge at the spark plug electrode from the 

"initiation system". 

Diesel fuel volume is the main working volume. Here the flame front 

accelerates to detonation velocity. The energy output of one cycle depends on the 

value of this volume. Diesel fuel is made as a separate unit and is a pipe with an 

inner diameter of 25 mm and a length of 1700 mm., With flanges at the ends. 

The control system includes the control of the lowering height of the 

generators, the activation of the mixture formation system, and the initiation, as 

well as the control over the operation mode of the detonation tubes. 

In the GDRP - 3 unit, the control system provides automatic shutdown of the 

entire unit in the event of a failure in at least one of the unit channels. 
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§ 3.2. Results of experimental testing of overhead equipment GDRP - 3. 

 

Experimental development of GDRZ-3 was carried out on experimental 

fields. 

The main provisions of the applied technique of the exioriment were as 

follows: 

Experimental development of GDRZ-3 was carried out on experimental 

fields. 

The main provisions of the applied technique of the exioriment were as 

follows: 

1. The experimental field is subdivided into areas cultivated according to the 

traditional traditional technology. In general, the same agrotechnical measures of a 

general nature are carried out throughout the field. 

2. Loosening with the use of GDRP - 3 is carried out at various stages from 

the period before germination to the period of cotton ripening. Repeatability of 

processing: from one time to several times. 

3. For each site, differing in one or another processing conditions, the 

supervision of specialists is established over the process of germination and 

development of cotton until harvest. 

4. The results of observations are processed and summarized by methods 

adopted in agricultural practice. 

In addition to agrotechnical observations, studies are carried out on the soil 

that has been treated with shock waves. The main goal of these studies is to answer 

the question: do any soil parameters deteriorate after exposure to shock waves? 

Table 3.1 presents the results of observations of the growth - development of 

cotton in one of the control and experimental plots. Measurement results at the end 

of August. 

Table 3.1 

Results of phenological observations 

Experience characteristics 
Cotton plant 
height, cm. 

Number of 
sympodia on a 

bush, pcs 

Number of 
boxes on a 
bush, pcs. 

Control section (traditional processing) 78,3 12,4 10,1 
Experimental plot with GDRP treatment 

before germination 
77,1 12,8 11,9 

Experimental plot with GDRP treatment 
during the period of mass shoots 

79,3 13,3 11,7 
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As follows from these specific data, GDRP treatment has little effect on the 

height of cotton plants, but noticeably on the number of sympodia and bolls. 

Finally, we present the data on cotton yield in control and experimental plots 

(Table 3.2). It is important to note that in all cases of HDRP processing, there is an 

acceleration of cotton ripening by an average of 10-12 days in comparison with 

cotton processed according to traditional technology. 

Table 3.2 

Results of phenological observations 

Average yield 
from control 

plots (traditional 
processing) 

Average yield from 
the experimental plot 
(processing of GDRI 
before germination) 

Average yield from the 
experimental plot 

(treatment of GDRI in the 
period of mass shoots 

Increase (average) 

35,3 38,2 37,90 +2,75 

 

Table 3.3 

Influence of GDRP treatment on various groups of microorganisms in the soil 
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Thus, the number of bacteria involved in the primary base of plant residues 

in the soil, in the formation of humus and in the processes of oxidation and 

mineralization of humus increases from exposure to shock waves, and the number 

of "harmful" bacteria decreases. Hence, apparently, the improved indicators of 

plant development. 
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4. RESULTS OF RESEARCHING THE PRINCIPLES OF 

CONSTRUCTING A COTTON PICKING DEVICE BASED ON  

THE USE OF A DETONATION WAVE PULSE 

 

§ 4.1. Devices of cotton pickers based on gas-dynamic energy 

 

It is the contactless principle of transmitting a force impulse to any object 

that opens up the possibility of using a detonation wave to build a cotton picking 

device. It is known that at present, mechanized methods of cotton picking are 

based on a contact mechanical principle: a mechanical tool hooks on the fiber of a 

cotton boll and pulls it out with subsequent release from the hook and pneumatic 

transportation to the hopper. We will not analyze here the positive and negative 

aspects of the mechanical principle of collection, they are well known. There are 

only two points to note: 

a) all currently operating cotton pickers in all cotton-growing regions of the 

world are built on a mechanical principle. 

Without them, it is unthinkable to imagine the technology of cotton 

cultivation. 

b) according to the information published in the press available to us, any 

development of a cotton picking machine is not being completed on a principle 

other than mechanical. 

The fact that more than 70 years have passed since the creation of the first 

real model of a cotton harvester based on a mechanical principle, and scientists and 

designers have not yet managed to find a worthy replacement for this principle, 

suggests that this task is extremely difficult. 

In connection with the above, the author does not believe that this difficult 

task will be solved within the framework of this brochure. However, it is fair to say 

that the search must continue and that only in the search can truth be born. 

Therefore, this brochure summarizes the first results of research on the use 
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of a detonation wave as a source of force to release cotton fiber from the box and 

then transport it to the bunker. These results are not complete and are presented 

here rather in terms of production. The author plans to continue research and, in 

case of a positive solution to all the main problems of this problem, to start 

creating a real sample. 

This brochure also focuses on another aspect of the use of the detonation 

wave as a source of force, namely, the use of the detonation tube as a tool for 

making holes in the compacted sublayer of old-irrigated soils, which is 

characteristic of cotton-growing areas and leads to waterlogging, salinization and 

loss of fertility of a large number of sown areas.  

This issue was investigated also because it is expedient to make the 

mechanisms based on gas detonation (in this case, GDRP) universality. The 

versatility makes it possible to use the equipment much more economically. As for 

the relevance of the problem, it has been substantiated by the scientists of 

Uzbekistan quite thoroughly. 

Let us first dwell on a brief analysis of one well-known gas-dynamic scheme 

of a cotton harvesting device. We are talking about the Pneumatic resonance cotton 

harvester PRHM-I, PRHM-2 developed by the Zvezda machine-building plant. 

The designers used works [13,14] as prototypes of PRHM. 

The schematic diagram of the PRHM is shown in Fig. 6 (one unit). 

The air from the buffer tank in the direction of arrow A is pumped into the 

channel, from which it is spent in the working area (in the area of the cotton bush) 

through the breakers. The breakers provide intermittent (pulsating) air jets directed 

at the cotton bush. The "open-closed" breaker mode is selected in such a way that 

the oscillations of the air column in the channel in the direction of arrow B enter 

into resonance, thereby maximizing the speed of the air stream blowing over the 

cotton bush. The fiber, knocked out of the boxes, is carried into the hopper through 

the suction channel in the direction of arrow B. The cyclogram of the formation of 

a pulsed air jet using the pneumatic resonance effect is shown in Fig. 4.1. 
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Fig. 4.1. Schematic diagram of PRHM 

 

 
Fig. 4.2. Oscillogram of the formation of a pulsed air jet  

using the pneumatic resonance effect 

 

Resonance mode allows you to have 
 

max

m bufP
 

For a specific machine (PRHM-1) resonant frequency 
 

2726=f Hz. [14] 

According to the data, the overpressure in the buffer tank is 
 

1000 1200bufР = 
mm, 

And at the nozzle exit in the oscillatory mode of the outflow 
 

1,8m bufР Р= 
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about 2000 mm of water column. 

This means that the speed of the air jet directed to the bush is subsonic (less 

than 340 m/s) 

The PRHM-2 machine differs in the arrangement of nozzles, keeping the 

main pneumatic resonance principle. 

Tests have shown the fundamental possibility of picking cotton using the 

pneumatic zone method. However, such phenomena as the hanging of the fiber on 

the branches of the bush, insufficient completeness of the collection and increased 

contamination of the harvested cotton required improvements to the machine. 

Within the framework of this work, a method for picking cotton was 

proposed and investigated by acting on a ripened box with a force pulse from a 

detonation wave. 

The speed of the shock wave at the end of the tube is 1500-1800 m/s, the 

detonation products are 800 m/s (supersonic). The action time is approximately 

0.002 s, i.e. impact type action. The short duration of action is a guarantee of non-

ignition of the fiber from the heated detonation products. The interval between two 

"shots" at a frequency of Hz is equal to 0.1 s (50 times longer than the duration of 

the jet). 

The first stage of the research was to determine the distances l from the open 

end of the detonation tube, at which the ripe segments of the cotton boll are 

knocked out. (fig. 4.3)  

The mix supply unit (1) consists of a nipple and a “union” nut, provides the 

possibility of routine maintenance. (fig. 4.4) 

The check valve assembly (2), mounted in the ignition chamber (30, 

provides a cyclic mode of operation of the GDV (filling the GDV with a fresh 

mixture at the intake stroke and prevents the flow of combustion products 

upstream at the working stroke); 

The check valve assembly, the diagram of which is shown in Fig. 4.5, 

consists of the following elements: 

- valve lattice (1), which is a round plate with holes for the passage of fuel 
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assemblies; 

- a petal valve (2) made of a thin spring 

 

 
Fig. 4.3. Scheme of the combined arrangement  

of a detonation wave and a cotton box 

 

 
Fig. 4.4. GDV scheme 

- supply unit (1); - check valve (2); - ignition chamber (3); - pipe (4)  

- turbulator (5); - detonation tube (6); - outlet nozzle (7) 

 

 
Fig. 4.5. Check valve assembly diagram 
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- valve travel stop (3); 

- a flame arrester (4), which is a body with mesh washers and provides 

cooling of the PS supplied to the valve at the operating stroke, thereby weakening 

the theoretical and mechanical effect on the valve. 

The ignition chamber (3) (see Figure 4.4), in which the fuel assemblies are 

ignited from the spark plug (6), is a channel with a diameter of 50 mm and a length 

of 250 mm. 

The turbulator (5), which acts as a flame front accelerator, is made in the 

form of a pipe section with an inner diameter of 50 mm and a length of 250 mm. 

The detonation tube (DT) (6), in which the main acceleration of the flame 

front and the formation of a detonation wave occurs, has an inner channel 25 mm 

in diameter and 1700 mm in length. 

The outlet nozzle (7), which forms the profile of the shock wave and the 

dimensions of the PS jet acting on the cotton, is a profiled tube connected to the 

detonation tube. 

It consists of 2 sections. In the first one, filled with a mixture, the process of 

detonation combustion of fuel assemblies proceeds, as in the detonation tube; at 

the interface between the fuel assembly and air, the detonation wave degenerates 

into a shock wave from the inflated boundary to the outlet cut of the nozzle. 

During the research, several nozzles of various lengths with outlet diameters 

of 50 and 140 mm were used. 

The energy output (impulse) of one cycle depends on the volume of the 

detonation tubes (6) and the outlet nozzle (7). 

The diagrams of the nozzles used in the research are shown in Fig. 4.6 (a, b). 

 
Fig. 4.6. GDV outlet nozzles 
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The working chamber (Fig. 12), through which the cotton bush passes 

during the movement of the combine, and where it is exposed to the gas-dynamic 

effect, is a profiled box, which has slots in the front and rear walls of the walls and 

a slot in the bottom. 

GDV outlet nozzles are mounted in the side walls of the chamber. Also, the 

chamber is equipped with a ventilation window, which connects it to the system of 

pneumatic distribution of cotton into the bunker. 

Two working chambers were developed and tested. In the working chamber, 

made according to the first option (Fig. 4.7), eight GDV outlet nozzles with a 

channel diameter of 50 mm (see Fig. 4.7) were mounted on the side walls of the 

chamber, four on each side. A ventilation window connecting the chamber with the 

channel of the pneumatic transport system was provided in the upper part of the 

chamber. 

The design of the working chamber provided for the following adjustments: 

- adjustment of the angle of rotation of the outlet nozzles; 

- adjustment of the width of the working chamber (a) from 300 mm to 

400 mm; 

- adjustment of the depth of insertion of the nozzles into the working 

chamber (l) from 135 to 175 mm. 

- in the working chamber, made according to the second option (Fig. 4.8), 

there are four outlet nozzles of the GDV with a channel diameter of 140 mm 

(Fig. 4.6, b,), two on each side wall of the chamber. A ventilation window is 

located on the opposite side wall opposite each nozzle. 

 
Fig. 4.7. Working chamber layout (Option 1) 
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The working chamber is double-circuit. 

In the first circuit, there is a gas-dynamic treatment of cotton, and the second 

circuit is the beginning of the ventilation tract. 

The design of the second version of the working chamber does not provide 

for adjusting the relative position of the chamber body and the outlet nozzles of the 

GDV. 

During the tests, we used a pneumatic conveyor system for cotton from the 

working chamber to the bunker, developed for a serial spindle cotton harvester, 

including a ventilation duct connecting the working chamber with a fan, a  

Ts4-70 # 5 centrifugal fan and an air duct connecting the fan to the bunker. 

 
Fig. 4.8. Schematic diagram of the working chamber. (Option 2) 

 

During the experiment, a motor mixing system was used, driven by a tractor 

power take-off shaft. 

The effective impact area refers to the area where the cotton is knocked out 

of the boll in one shot. 

We investigated GDV with outlet nozzles with a diameter of 25 mm, 50 mm, 

100 mm, the diagrams of which are shown in Fig. 4.9, a, b, c. 

 
Fig. 4.9. The scheme of the experiment 
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The cotton boll was placed in a horizontal plane passing through the axis of 

the outlet nozzle, and the cotton boll in the working area was oriented in the 

direction opposite to the outlet nozzle. 

Before placing the box in the study area, the setup was warmed up for 3 min 

at 5=f  Hz, and then set to 5,0=f  Hz mode. 

A branch from one box was attached to a special rail and, after the 

installation entered the operating mode, it was placed at a predetermined point of 

the investigated zone. 

Table 4.1-4.2-4.3. shows the results of studies of the GDV with outlet 

nozzles with a diameter of 25.50 and 100 mm, respectively. 

Table 4.1 

Х (cm) 40 30 50 40 20 20 20 20 30 20 
У (cm) 0 0 0 0 20 10 5 3 5 0 
Working effect (+-) + + - + - - - - - + 

 

X, Y - coordinates of the location of the box in the working area; 

+ - knocking out cotton from a box in 1 shot; 

- - after the shot, all or part of the cotton remains in the box, 

Table 4.2 

L, cm 50 100 100 100 100 
Х, (cm) 30-40 40-60 30 30 30 
У (cm) 0 0 10 5 20 
Working effect (+-) + + - + - 

 

As can be seen from tables 4.1,4.2,4.3, the investigated detonation tubes 

(GDT) have the following range: 

Table 4.3 

L, cm 170 170 170 220 270 270 270 
Х, (cm) 100 75 50 85 110 50 50 
У (cm) 0 0 7 0 0 5 10 
Working effect (+-) - + + + + + - 

 

- GDV with nozzle 25 мм (fig.4.6 а) - 40 sm; 

- GDV with nozzle 50 мм (fig.4.6 b) 

l = 500 mm - 30-40 sm; 
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l = 1000 mm - 40-60 sm; 

- GDV with nozzle 100 мм (fig.4.6 v) 

l = 1700 mm - 75 sm; 

l = 2200 mm - 85 sm; 

l = 2700 mm - 110 sm; 

The effective area of action is practically not a cone with a certain opening 

angle, but a cylinder with a diameter equal to the diameter of the outlet nozzle of 

the working body and a length equal to the pipe range. 

Based on the results of the experiments, a schematic diagram of the 

construction of a cotton harvesting unit was developed, presented in Fig. 4.10 

 
Fig. 4.10. Diagram of the cotton harvesting unit 

 

1 - distributing gear of the tractor (x) at the combine; 

2 - power take-off shaft; 

3 - air compressor; 

4 - fuel tank; 

5 - fuel spray nozzle unit; 

6 - detonation tube combustion chamber; 

7 - electrically charged detonation initiator; 

8 - detonation tube; 
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9 - outlet nozzles of detonation pipes; 

10 - case; 

11 - air duct for pneumatic conveying of cotton to the hopper. 

The unit operates as follows. Compressor 3 is put into rotation from the 

transfer gearbox 1 through the power take-off shaft 2. Compressed air is supplied 

from the compressor to the nozzle unit 5, where it is mixed with fuel from the tank 

4. The air-fuel mixture is fed into the combustion chamber 6 and then into the pipe 

8 with the help of an electric discharge initiator 7 detonation combustion is 

initiated. Detonation wave as an impulse of force is directed by nozzles 9 to the 

cotton bush. The cotton is knocked out of the boxes and is carried by the 

pneumatic air stream into the receiving hopper. According to this scheme, several 

variants of the design of the housing 10 were made with a different combination of 

detonation pipes 8 and nozzles 9. The structures were mounted on standard 

combines, in which the spindle unit was replaced by the investigated one. The 

general view of these combines is shown in the photographs of Fig. 16.17. 

 
Fig. 4.11. General view of a combine with a detonation-type cotton picker 
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Fig. 4.12. General view of a combine with a detonation-type cotton picker 
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§ 4.2. Research results of an experimental cotton picker based  

on the use of a detanal wave force impulse 

 

The first version of the cotton picker was mounted on a four-row cotton 

picker MT3-80X, instead of one serial spindle unit. 

The cotton-picking unit included eight detonation wave generators with 

outlet nozzles 50 mm in diameter, an injector SPS (option 1), an eight-channel 

initiation system, and a variable geometry working chamber (option 1). The 

detonation tube had a complex configuration due to the arrangement of the unit on 

the machine. 

Before testing the unit on cotton, the systems and assemblies of the mounted 

cotton harvesting unit were tested: 

- a system for the preparation of a fuel-air mixture; 

- initiation systems; 

- pneumatic conveying systems for cotton from the working body to the 

hopper. 

During the processing, stable operation of all eight GDVs was achieved at 

all frequencies in the range from 4 to 12 Hz (the frequency of operation of each 

individual GDV). At an initiating pulse frequency of 16 Hz, GDVs periodically 

broke down for combustion, due to the fact that the diesel fuel did not have time to 

fill with the fuel-air mixture and the pressure in them was insufficient to ensure 

stable operation of the check valve assembly. 

At the same time, the most powerful claps were observed at low pulsation 

frequencies from 4 to 6 Hz, which also indicates the underfilling of the GDV from 

the conditions of full filling, the frequency is 4 Hz, which is confirmed by the 

calculation. 

The processing of the unit showed that the optimal frequency of operation of 

the GDV from the conditions of full filling is the frequency of 4 Hz, which is 

confirmed by the calculation. 

Before each experiment carried out on cotton, the cotton harvesting unit was 
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heated for 3-5 minutes. At the same time, the functioning of all eight GDVs was 

checked. 

The tests were carried out with the following setting of the working body: 

- width of the working body A = 300mm; 

- the angle of rotation of the outlet nozzles in relation to the horizontal  

plane 2 = 600; 

- the distance between the outlet sections of the nozzles and its working 

chamber = 135mm. 

The test results at frequencies of 4,6,10 Hz are shown, respectively, in table. 

10; 11; 12, in which - in column 1 the number of opened (ripe) bolls on 8 control 

cotton bushes is given. 

- column 2 shows the number of empty boxes after gas-dynamic treatment; 

- column 3 shows the number of boxes with cotton residues (after 

processing); 

- the column shows the number of cotton bolls (untouched) after processing; 

- Column 5 contains data on cotton replacements about cotton hooks on the 

stem and the wake is empty, which occurs when the cotton knocked out of the 

boxes moves to the ventilation duct. 

Table 4.4 

№ Bush ordinal number 1 2 3 4 5 6 7 8 

1 Number of opened boxes 12 13 8 10 13 16 9 16 

2 Number of empty boxes 8 7 5 6 7 9 6 8 

3 Number of half-empty boxes 2 2 2 1 3 4 2 4 

4 Number of boxes with cotton 2 2 1 3 3 3 1 4 

5 Number of hooks 2 - 1 - 2 4 1 5 

 

The percentage of effectively processed bolls (empty) of the total number 

was 50%. 

Table 4.5 

№ Bush ordinal number  1 2 3 4 5 6 7 8 

1 Number of opened boxes 10 14 14 9 13 12 16 13 

2 Number of empty boxes 6 6 4 6 5 6 6 5 

3 Number of half-empty boxes 3 6 9 2 8 3 4 5 

4 Number of boxes with cotton 1 2 1 1 - 3 6 3 

5 Number of hooks 2 5 2 1 3 2 4 3 
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The percentage of effectively processed bolls of the total number was 44%. 

Table 4.6 

№ Bush ordinal number  1 2 3 4 5 6 7 8 

1 Number of opened boxes 9 20 14 13 8 6 8 12 

2 Number of empty boxes 1 6 2 4 3 1 2 1 

3 Number of half-empty boxes 7 12 10 5 4 3 5 7 

4 Number of boxes with cotton 1 2 2 4 1 2 1 4 

5 Number of hooks 2 2 2 1 4 - 1 2 

 

The percentage of effectively processed bolls of their total number was 22% 

As can be seen from Tables 4.4, 4.5, the optimal frequency of each GDV, at 

which the maximum completeness of cotton picking (50%) is ensured, is 4 Hz. 

At the same time, the full operating frequency of the cotton picker is 32 Hz. 

Experimental study of the efficiency of gas-dynamic processing of cotton at 

different angles of rotation () of the outlet nozzles of the GDV. 

The studies were carried out at a frequency of 4 Hz. For three values of the 

angles of rotation of the outlet nozzles - 200; 400; 600. The test results are shown 

in tables 4.7,4.8. 

Treatment efficiency was assessed in the same way as in the previous 

section. 

Treatment efficiency was assessed in the same way as in the previous 

section. 

The results show that a decrease in the angle of rotation of the exit nozzles 

from 600 to 200 leads to a decrease in the processing efficiency by 20%. 

At a turning angle of 400, the machining efficiency is still satisfactory 

(49%). 

When practically impossible to process the upper tier of the cotton bush. 

Investigation of the effect of the distance between the cut of the outlet 

nozzles and the cotton stalk (axis of the working chamber 
00 40,20= ) on the 

processing efficiency. 

The experiments were carried out at a frequency f = 4 Hz, angles of rotation 

of the outlet nozzles 400.  
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The experiments were carried out at a frequency f = 4 Hz, angles of rotation 

of the outlet nozzles 400. 

Table 4.7 

№ Bush ordinal number  1 2 3 4 5 6 7 8 

1 Number of opened boxes 8 10 14 11 14 12 9 9 

2 Number of empty boxes 4 5 6 5 2 3 5 3 

3 Number of half-empty boxes 4 3 4 4 9 3 3 3 

4 Number of boxes with cotton 2 2 4 2 5 6 1 3 

5 Number of hooks 1 1 2 3 3 - 1 1 

 

The percentage of empty boxes of the total number of boxes was 38%. 

Table 4.8 

№ Bush ordinal number  1 2 3 4 5 6 7 8 

1 Number of opened boxes 9 7 7 12 9 10 10 11 

2 Number of empty boxes 5 4 3 6 6 7 3 3 

3 Number of half-empty boxes 3 3 4 4 5 2 5 5 

4 Number of boxes with cotton 1 - - 2 2 1 2 2 

5 Number of hooks 4 3 3 4 1 3 2 - 

 

The percentage of empty boxes of the total number of boxes was 49%. 

The design of the working chamber made it possible to set two dimensions 

of the width of the working chamber (a): 

-   α=300 mm; 

-   α=400 mm; 

In this case, the distance between the outlet sections of the GDV nozzles and 

the axis of the working chamber (l) was 135 and 170 mm, respectively. 

In this case, the distance between the outlet sections of the GDV nozzles and 

the axis of the working chamber (l) was 135 and 170 mm, respectively. 

The results of studying the efficiency of working chambers with a width of  

300=  mm (l = 135 mm) and a width of 400= mm (l = 170 mm) presented in 

Tables 4.7 and 4.8 show that minor changes in dimensions  from 300 to 400 mm 

and from 135 to 170 mm have a significant effect on processing efficiency is not 

rendered.  

The unit was field tested with the following setting of the working chamber: 

- total 32 Hz (the frequency of each GDV was 4 Hz); 
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- the angle of rotation of the outlet nozzles; 

- working chamber width; 

- distance from the cut of the outlet nozzle to the cotton stem (to the camera 

axis). 

Field tests of the cotton harvesting unit, which were carried out at a speed of 

the combine's movement across the field of 3.6 km/h (1 m/s), showed its 

fundamental efficiency (stable operation of all GDVs and knocking out cotton 

from bolls) and the promise of a gas-dynamic method of harvesting cotton. 

The completeness of the cotton harvest from the control bed was about 50%. 

At the same time, no damage was revealed to cotton stems and unripe bolls. The 

contamination of the harvested cotton with leaves is satisfactory. 

During the entire test cycle, a number of significant shortcomings in the 

units and systems of the unit were identified: 

- Abundant condensation and strong gasoline undercutting at the junction of 

the fuel hoses with the generators located on the left side of the working body; the 

reason for this, obviously, is an insufficiently effective mixture formation system, 

which does not allow obtaining finely dispersed fuel assemblies and the 

asymmetry of the fuel supply system from the mixing chamber to the GDV, as a 

result of which a richer mixture is sent to the first 4 GDV (left) from the 

distribution "spider"; 

- some inhomogeneity in the operation of the GDV due to the asymmetry of 

the fuel assembly supply system, which affects the conditions for filling the GDV 

of fuel assemblies and causes some difference in the ratio of the components of the 

mixture entering the different GDV; 

- the complexity of testing in the field of measuring instruments, a test low-

frequency mode (for example, 0.5 Hz) should be provided, which makes it possible 

to make sure by ear that an initiating electrical impulse has arrived at all spark 

plugs; 

- the practical impossibility of adjusting the composition of the mixture 

during the operating mode, because the screw for adjusting the composition of the 
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mixture is located in the immediate vicinity of the working body; 

- two front (lower) exit nozzles of the GDV are located sufficiently high 

above the ground level (200 mm), as a result of which the lower tier of the cotton 

bush remained outside the zone of gas-dynamic effect; 

- limited possibilities of adjusting the outlet nozzles of the GDV relative to 

the body of the working chamber in the vertical and horizontal directions, which 

led to a significant service of the research range; 

- the practical complexity of realizing the readjustment of the location of the 

outlet nozzles of the GDV in the working body; 

- insufficient frequency of operation of each GDV 4Hz, determined by the 

power of the air compressor, does not provide a continuous zone of gas-dynamic 

effect during the movement of the unit and does not allow increasing the 

completeness of cotton picking by more than 50% (at a minimum speed of the 

combine of 3.78 km/h, the distance along the ridge between two consecutive 

actuations of each GDV is 26 cm). 

The second cotton harvesting unit was mounted on a 2-row cotton harvesting 

machine KhNP - I, 8, instead of a serial spinel unit. 

The cotton-picking unit included four GDVs with outlet nozzles with a 

diameter of 140 mm, a propulsion system (option 2), a four-channel initiation 

system and a working chamber (option 2). 

During the development of the systems and units of the unit, stable operation 

of all 4 GDVs was achieved, the optimal frequency of operation of each GDV was 

determined from the condition of its full filling with a mixture, which was 2.5 Hz 

(while the total frequency of operation of the unit was 10 Hz). of operation of the 

GDV more than 5 Hz, a clear deterioration in the work was observed, which is 

explained by the fact that the GDV did not have time to fill the fuel assemblies 

before the working cycle. 

The results are tested are shown in table. 4.8,4.9,4.10 

The completeness of cotton picking at frequencies of 4, 10 and 20 Hz was 

39%, 87% and 71%, respectively. 
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Table 4.9 

Гц4=  

№ Course number 1 2 3 4 5 6 7 8 

1 Number of opened boxes 8 6 8 7 7 8 7 8 

2 
Number of effectively processed 

(empty) bolls 
3 2 3 3 3 4 2 3 

 

Table 4.10 

Гц10=  

№ Course number 1 2 3 4 5 6 7 8 

1 Number of opened boxes 7 8 7 6 8 8 7 8 

2 
Number of effectively processed 

(empty) bolls 
0 2 1 1 2 0 1 1 

 

Table 4.11 

Гц20=  

№ Course number 1 2 3 4 5 6 7 8 

1 Number of opened boxes 7 7 8 6 8 7 7 8 

2 
Number of effectively processed 

(empty) bolls 
2 2 3 2 2 1 2 3 

 

The results of the experiments showed that the maximum completeness of 

cotton picking is achieved at a unit operating frequency of 10 Hz. With an increase 

in the frequency to 20 Hz, the collection completeness decreases due to some 

underfilling of the GDV with the mixture and, consequently, a decrease in the 

single impulse of the GDV. A decrease in the frequency to 4 Hz leads to a decrease 

in the completeness of cotton picking due to breaks in the strip zone of the gas-

dynamic effect on the cotton ridge when the combine moves. 

During field trials, the cotton picker proved to be a workable design, 

providing efficient cotton harvesting. The tests were carried out at a combine speed 

of 3.6 km/h (I m/s). The maximum completeness of cotton picking was obtained 

when the unit was operating at a frequency of 10 Hz and amounted to 80 ÷ 90%. 

At frequencies of 4 and 20 Hz, the cotton picking efficiency was 35% and 68%, 

respectively. 
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Unlike unit No. 1 with a nozzle SPS, in unit No. 2 with an engine SPS, no 

leakage of gasoline was noticed in the connecting nodes for the entire cycle of 

meals. 

During the tests, no cases of damage to cotton stalks were found. However, 

there have been isolated cases of damage to unripe cotton bolls. There was also an 

increased contamination of the harvested cotton with leaves. This suggests that the 

gas-dynamic impact on the cotton course from the GDV is excessively high (the 

volume of fuel assemblies undermined in each cycle of the GDV is 15 liters, while 

the volume of one GDV of cotton harvester No. 1 is 3 liters). 

The tests were accompanied by significant noise generated by the GDV, 

which somewhat complicated the research. 

During the entire test cycle, no cases of cotton fiber ignition from 

combustion products were detected. 

The following conclusions can be made on the main things that have been 

said above: 

1. The detonation wave has a sufficient force impulse to knock ripe cotton 

out of the box at a distance of up to 135 cm. 

2. The field of impulses must be calculated based on the cylindrical 

distribution of the acting force in space. 

3. By means of experimental processing, the first specimens of cotton 

picking on the detonation principle reached a collection completeness of up to 70 ÷ 

80% in one pass with a degree of contamination of 15%. 

4. It has been confirmed by experiment that the ignition of cotton fiber from 

contact with detonation products does not occur. 

5. The principle as a whole has confirmed its efficiency, and in order to 

create a real machine, it is necessary to conduct more detailed studies of the 

designs of a spindleless cotton picker. 
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5. DETONATION WAVE GENERATOR IN THE PROBLEMS OF 

DRAINING AND DEATHING PUPPETS OF WHITE SILKWINE 

 

One of the most time-consuming, complex and critical technological 

operations in the process of growing raw cotton is the operation of drilling the 

cords in the sub-plow layer. 

The use of a detonation pipe as a tool for making cords in a compacted 

sublayer of old-damaged soils, which is characteristic of cotton-growing swarms 

and leads to waterlogging, salinization and loss of fertility in a large number of 

renal areas. 

The technological scheme of using the generator for the formation of 

drainage holes (boreholes) is shown in Figures 5.1 and 5.2. 

A detonation tube directed with its open end towards the ground and moved 

in a vertical direction drills a cylindrical borehole. According to experimental data, 

the drilling speed is 1.5 m/min. 

The well formation process is as follows. At the 1st cycle - filling the pipe 

with a fuel-air mixture, at the 2nd cycle - ignition and the passage of the detonation 

wave to the open end of the pipe. 3rd cycle - the cycle of the detonation wave and 

detonation products flowing into the face of the destruction of the soil into small 

fragments. The detonation product stream carries the destroyed soil out of the well. 

If in the well during the 1st stroke it also explodes and the pressure rises in the 

bottom hole, leading to cracking of the side walls of the well. 

After the detonation products have escaped into the atmosphere, the tube is 

again filled with a mixture and the cycle is repeated. 

The size of the side cracks (their length) is 30 cm. 

According to the recommendations of specialists, the density of wells (holes) 

in saline areas should be 50 pieces per 1 ha. 
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Fig. 5.1. A diagram of the mutual arrangement  

of detonation generators buried in the soil 

hnc - arable layer; compacted layer; h - buried under the compacted layer;  

I - detonation tubes; 2 - borehole walls; 3 - cracks in the soil from the borehole 

walls. 

 

 
Fig. 5.2. Wells arrangement diagram (plan view) 

a - is the distance between two adjacent wells along the front; b - the distance 

between two adjacent wells in depth. 

 

Attached equipment GDRP-3 allows drilling 8 holes with a depth of 2 m in  

3 minutes of machine time. To adapt the GDRP-3 equipment to the drilling task, it 

is required to manufacture additional nozzles for detonation pipes and a lifting 

mechanism. 

The approximate drilling time for one hectare is: 
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Where t is additional time to machine; 

n –the number of wells in 1 ha;  

 

In  t =2 min, t =30 min. 

After processing by the installation based on the use of a pulse of detonation 

force, a slight increase in hydrocarbonates was observed. 

An increase in the content of hydrocarbonates in the soil layer, in our 

opinion, is associated with an increase in the concentration of CO2 directly in this 

layer, which occurs due to the side of the fuel-air mixture in the gas-dynamic 

pipes. After the intake of CO2, the following reaction occurs in relatively moist 

soils: 

 

3222 СОНСООН =+  

Carbonic acid is known to be weak, but it can quickly react with soil 

carbonates: 

 

3 2 3 3 2( )СаСО Н СО Са НСО+ =
 

The resulting Н2, СО2 and НСО3 temporarily support the slightly alkaline 

reaction and thus the soil solution is enriched with calcium and magnesium due to 

their carbonates. 

As a result, the nitrification process is intensified and, as a result, there is an 

improvement in cotton nutrition due to nitrates. 

The author continues the research begun with the aim of creating additional 

equipment for the GDRP-3 for carrying out drainage works. 
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6. SCHEME OF EXPERIMENTS ON THE DEATH  

OF PUPPETS OF TUTA SILKWINE 

 

There are known methods of primary processing of cocoons by introducing 

them into the working environment, which simultaneously kills the pupa. As a 

working medium, for example, steam, methyl bromide, liquid nitrogen are used. 

There is a known method of primary treatment of cocoons (and. with. 

No. 592876 class DO16 7/02 dated 02.15.78) by soaking them with water at a 

temperature of 50 ÷ 750C, characterized in that, in order to increase the efficiency 

of the process, the cocoons after soaking are exposed to the action of an alternating 

electric current with a frequency of more than 1000 Hz. 

The method of primary processing of cocoons (A.S. No. 57094 KLDO16 

7/02) consists in chemical carrot with a mixture of air with methyl bromide and 

subsequent drying, while the carrot is carried out within 2 ÷ 4 hours until the pupa 

is completely killed, and drying on shady racks drying for 30 ÷ 45 days. 

Known application of Japan (No. 55_49164 class DO16 7/04) for a method 

of steaming cocoons by immersing them in boiling water, characterized in that in 

order to increase the steaming efficiency by filling the cocoons with water, the 

cocoons are immersed when water is boiling in a film mode, when after 

immersion, the cocoons are brought out to the surface of the water and kept with 

protrusion above the water by an amount not exceeding the thickness of the cocoon 

shell; in this case, the holding time of the cocoons above water is 10–15 s. 

The disadvantages of the known methods are that during processing, the 

valuable technological properties of the shell deteriorate, that is, the breakage 

increases, the length of the cocoon thread decreases, as a result of which the output 

of the plan and its quality decrease. 

The aim of the study is to improve the quality of the cocoon thread and 

increase the processing productivity. 

This goal is achieved by using an acoustic field created by a pulsed 
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generator of detonation waves (GDW) with a frequency of 1 ÷ 20 Hz and a shock 

wave speed of 1500 ÷ 1800 m/s for 1 ÷ 3 minutes as the working medium in which 

the cocoons are placed, while the cocoons are located at the source of shock waves 

at a distance of 0.5 ÷ 0.7 m from the source of shock waves. 

The detonation wave generated in the GDV, upon leaving it, breaks up into a 

shock wave moving through the air and a contact discontinuity moving behind it. 

A shock wave (SW) penetrates the shell of the cocoon and kills the pupa in it. 

The proposed device that implements the method works as follows. 

Untreated silk cocoons (Figure 6.1) are fed from a hopper (not shown) to the 

inlet pipe 1 and the metering drum 2 (which can be made with elastic blades 3) is 

fed to the conveyor belt 4 by transverse slats 5. The conveyor belt is bounded from 

the sides by plates 6, and from above it is screened by a fine-mesh metal mesh 7, 

which is acoustically transparent for shock waves and protects the cocoons from 

the dynamic effect of the flow of combustion products emanating from the GDV 

following the shock wave. 

As the conveyor belt moves, the cocoons fall into the zone of the acoustic 

field created by the detonation wave generator 8. 

After passing through the acoustic impact zone, the treated silk cocoons are 

poured from the conveyor belt into the hopper 
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Fig. 6.1. Device for the primary processing of the cocoon (sectional view) 

 

To localize the dynamic impact of the PS flow, an acoustically transparent 

mesh screen is installed above the conveyor chute. 

In the experiments, portions of cocoons were placed at different distances 

from the end in the plane of the GDV end on a line perpendicular to the generator 

axis. The frequency of generation of shock waves varied from 1 Hz to 16 Hz. The 

exposure time varied in interval from 1 min to 5 min, the speed of shock waves 

was 1500-1800 m/s. 

Of the most effective processing parameters are the generation frequency of 

the shock wave f = 16 Hz and the distance from the GDV axis t = 0.75 m, D beats. 

waves = 1750 m/s. 

The quality of the killing of the pupa was assessed at its opening according 

to the state of the liver tissue. 

Thus, in comparison with the known methods, this method has the following 

advantages: 

1 - allows to increase processing performance; 

2 - excludes from the technological cycle a long-term operation subsequent 
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to the processing of shadow drying; 

3 - does not impair the quality of the cocoon thread. 

1.The possibility of drainage of swampy and saline soils by drilling 

boreholes with a detonation pipe has been experimentally shown. The development 

of a unit unified with GDRP-3, capable of making 8 boreholes up to 3 cm deep and 

50 mm in diameter in 5 minutes of total time, is proposed. 

2. Research has been carried out to kill silkworm pupae in the field of 

detonation waves. Positive results were obtained: the silkworm pupa dies after 

being weaned by detonation waves with a frequency of 16 Hz for 3 minutes. 

The method and device are patented. 

2-excludes from the technological cycle a long-term operation subsequent to 

the processing of shadow drying; 

3-does not impair the quality of the cocoon thread. 

(1) The possibility of drainage of swampy and saline soils by drilling 

boreholes with a detonation pipe has been experimentally shown. The development 

of a unit unified with GDRP-3, capable of making 8 boreholes up to 3 m deep and 

50 mm in diameter in 5 minutes of total time, is proposed. 

2. Research has been carried out to kill silkworm pupae in the field of 

detonation waves. Positive results were obtained: the silkworm pupa dies after 

being irradiated with detonation waves with frequencies of 16 Hz for 3 minutes. 

The method and device are patented. 
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GENERAL CONCLUSIONS 

The main provisions of the applied technique of the exioriment were as 

follows: 

1.The test field is subdivided into sections that are cultivated according to 

the traditional traditional technology. In general, the same agrotechnical measures 

of a general nature are carried out throughout the field. 

2. Loosening with the use of GDRP - 3 is carried out at various stages from 

the period before germination to the period of cotton ripening. Repeatability of 

processing: from one time to several times. 

3. For each site, differing in one or another processing conditions, specialists 

are monitored for the process of germination and development of cotton until 

harvesting. 

4. The results of observations are processed and generalized by methods 

adopted in agricultural practice. 

5. During the entire test cycle, no cases of cotton fiber ignition from 

combustion products were revealed. 

6. The detonation wave has sufficient force impulse to knock ripe cotton out 

of the boll at a distance of up to 135 cm. 

7. The field of impulses must be calculated based on the cylindrical 

distribution of the acting force in space. 

8. By means of experimental processing, the first specimens of cotton 

picking on the detonation principle reached a collection completeness of up to 70-

80% in one pass with a degree of contamination of 15%. 

9. It has been confirmed by experiment that the ignition of cotton fiber from 

contact with detonation products does not occur. 

10. The principle as a whole has confirmed its efficiency, and in order to 

create a real machine, it is necessary to conduct more detailed studies of the 

designs of a spindleless cotton picker. 

11. The possibility of drainage of swampy and saline soils by drilling bore-
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holes with a detonation pipe has been shown experimentally. 

12. Positive results were obtained: the silkworm pupa dies after being 

irradiated with detonation waves with a frequency of 16 Hz for 3 minutes. 

13. Formed Н2, СО2 and НСО3 support the slightly alkaline reaction 

temporarily and thus the soil solution is enriched with calcium and magnesium due 

to their carbonates. 

14. As a result, the nitrification process intensifies and, as a result, there is 

an improvement in cotton nutrition due to nitrates. 

15. The author continues the research begun with the aim of creating 

additional equipment for the GDRP-3 for carrying out drainage works. 

16. Research on the killing of silkworm pupae in the field of detonation 

waves has been carried out. Positive results were obtained: the silkworm pupa dies 

after being weaned by detonation waves with a frequency of 16 Hz for 3 minutes. 

17. Excludes from the technological cycle a long-term operation following 

after the processing of shadow drying; 

18. Does not impair the quality of the cocoon thread. 
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