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The article reveals the issues of a rational scheme of harvesting flax with the use of agricultural machines for general use. The adequate selection of the necessary and sufficient technical operations for flax harvesting on new technology has been done. When choosing machines for the harvesting of flax a great attention is paid not to special flax pullers but to equipment that is used to harvest other crops, making the technology more accessible to a wide range of manufacturers.
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Statement of the problem. At an analysis and synthesis of such difficult systems as the mechanized processes of harvesting, systematic approach, which differs from classic (or inductive) approach, got development. The last examines the system by a transition from private to general and synthesizes (constructs) the system by confluence of its components that is developed separately. Unlike it, systematic approach assumes a successive transition from general to private, when in the basis of consideration is an aim, thus the investigated object is distinguished from an environment [3]. Exactly on such principle it is expedient to conduct the design of technological processes of harvesting of agricultural cultures, that will allow rationally to plan the checking system as separate elements so technologies on the whole.

At systematic approach to the design of the systems it is necessary foremost to define clearly a design aim. As it is fully impossible to model the really functioning system (system-original, or the first system), a model (system-model, or the second system) is created under the put problem [3, 6]. Thus, an aim arises out of necessary tasks of design, which allows walking up to the choice of criterion and estimating, what elements will enter the created model.

Analysis of major studies and publications which discuss the problem.  such scientists as Hailis H.A, Karpets I.P., Kovalev N.H., Kovalev M.M., Sydorchuk O.V., Sheichenko V.O.,  Rudnikov M.V.,  Holoviy V.S.,  Hiliazetdinov R.N., Makaev V.I.,  Koropchenko S.P. and other were engaged in research of technologies of harvesting flax in different years [1, 2, 4, 5]. These scientists did the basis of theoretical and practical analysis of technological processes of collection of fibred culture by classic technologies and directions for research of new harvesting technologies are outlined. To new it is possible to put technologies, where other approaches to the process of harvesting are offered. So instead of harvesting it is suggested to apply cutting stalk of flax, instead of rotation of sweeping et cetera.
In the Research Station of Bast Crops of the Institute of Agriculture of Northern-East NAAS in the last years the searches of optimal chart of flax harvesting are actively conducted within the framework of new technologies of harvesting. Different charts of harvesting and approaches to the decision of these or those questions are offered. But the results of researches not in a complete measure are systematized, that needs additional attention to the analysis of the obtained data. Exactly the special attention must be paid today to these complex of questions that will help to determine with further direction and the volume of researches.
Purpose. The design of technological process of harvesting flax with the use of machines of the general setting is taken to the choice of necessary and sufficient operations for its realization with determination of intercommunications between separate elements. 
The task of research: determination of sequence and necessity of operations at fiber flax harvesting that will allow conducting further regulation of technologies in the general system of its growing.

Results of research. For determination of the stages of research (table 1) the transition from the analysis of existent technologies of fiber flax harvesting from determination of its most problematic elements to the further search of variants of introduction of new technological methods is applied [1, 2].


Table 1. Stages of research of technology of fiber flax harvesting
Analyzing existing technologies of fiber flax harvesting it is possible to distinguish its most problematic elements: the low productivity of collective technique and dependence on external factors (climatic conditions, physiology features of plant, and others like that). So, low productive operation of harvesting flax can be substituted by mowing with introduction of corresponding technique and technological methods. For valuable research of possibilities of introduction of technical harvesting equipments within the limits of new technology (flax harvesting for short fibre) there is the applied algorithm of analysis of every separate machine (table 2).
Table  2. An algorithm of location of hardware in the flowsheet of harvesting
Thus, the technological process of fiber flax harvesting on short fiber is suggested to begin from the operation of their cutting (С) and puting in rollers (P) by reaping-machines. Analyzing the working process of the known reaping-machines and their structural features, we came to the conclusion, that most acceptable for flax cutting can be a reaping-machine ZHNR- 4.

Working process of reaping-machine ZHNR-4 comes the following way. During the work of reaping-machine a reel lifts the stems of plants, tricks them to the cutting vehicle and after cutting away inlays the mowed stems on a conveyer that moves the cut away mass to the center of reaping-machine. Through a discharge window the mass is packed on stubble, forming a roller. For the choice of optimal office hours in dependence on the state of culture the adjusting of reel on frequency of rotation and bearing-out of it in relation to a cutting vehicle are envisaged. Reaping-machine ZHNR- 4 on fiber flax harvesting and packing in a roller was aggregated with the energy means of Е- 302.
The next stage in the technological process of flax harvesting is possible the natural drying of the formed rollers (R). Drying of flax in rollers is conducted for ripening of seeds, as not all seed-cases ripened during their mowing. Drying in rollers allows the seeds to ripen to 75 - 95 %. Loss of seeds is not more than 3 - 5 %. Constituents of rollers (stems) must lose humidity from 40 % to 10 %.
After drying a necessity is threshing of rollers (Th). It is known that flax harvesting belongs to the easy threshing cultures with shallow flat seed. In this connection, for prevention of growing of seed and excessive damage of flax straw shallow, the mode of threshing must be soft. From the too damaged stems of flax the fibred part moves away from wood, as a result wood gets in opening on the keys of separator, not unstucking from a fiber, and creates to complication for the separation of seed that results the losses of seed on separator. These losses arrive at 10 and more percents, which do not answer the agrotechnical requirements of combine. On separator from 15 to 20 % of seeds get together with a straw. The index of the unsatisfactory mode of threshing is a presence of undermill, when on 20-25 stems it is possible to find 2-5 undermilled small boxes.
The main factor that affects undermill of flax is a gap between the whips of threshing drum and concave, which is selected in the absence of crushing seeds. Threshing drum speed for oilseeds should not exceed 500-600 min­¹. Gaps between the whips of drum should be covered with bar. Lower shutter sieve is replaced by punchy with holes of a diameter of 3.5 mm, sowing sieve with holes of 1.2 mm. Based on the basic requirements for threshing, harvesting equipment is selected and appropriate modes are set. 

After threshing of rollers by a combine harvester, there is aging of trusts – its preparation. Stems of flax, that is spread in a roller after selection of seeds are partly ruined by combine harvester, but dissociating of fibre from wood that is the mortgage of receiption of quality short fibre practically does not take place. A fiber moves away from wood only when biological wet of straw will come to an end and it will transform into the trust.
On the process of trusts preparation influence weather conditions, namely: air temperature and relative humidity. The most favorable air temperature is 18-200С and relative humidity of air – 60-80 %. Especially rainy weather after this air temperature increases the process of preparation of trusts. Flax straw that on different from traditional technology of reception of long fiber is not on earth, but on stubble, it practically doesn’t contact the earth. After this condition the process of preparation of trusts passes with considerable lag from traditional technology.
An unevenness of distribution of stems of flax after length of roller is the basic factor of the uneven aging of straw. Therefore for the reception of quality homogeneous trusts technological operations on the stretch of the grouped stems after length of roller and their gimleting or moving (ВВ) necessarily must be conducted
Moving of stems in rollers is suggested to conduct by agitator VL- 3. The working organs of agitator, gear-wheels, loosen the stems of flax straw so that most stems from an upper layer moved in a lower layer, and the stems of flax straw from a bottom layer moved in a top layer. In addition, grouped stems by length of roller stretch, so that they are more evenly situated due to the length of roller.

Sometimes in rollers mass of the mowed flax was less than 1 t/ha. In this connection by means of rotor riddle the operation of doubling of rollers trusts is advisable to carry out (D). The efficiency of application of rotor rakes of GVR- 6 for implementation of operation on doubling of rollers trusts, that allows to promote the pressing productivity trusts in rolls by baler and to the cutback of spending of fuel from 9,9  to 4,3 kg/ha was set.
Having prepared the trust to further harvesting, it is necessary to conduct picking up and forming of rolls (PR). Picking up of flax trusts and forming it in the rolls are recommended to carry out by roll press baler PRP- 1,6 (or other flax baler). Having a width of a press chamber of 1,4 m the baler fully satisfies implementation of working process on forming of flax trusts from rollers in rolls. Rolls were formed with diameter 1,3 m, 1,4 m length, weight of rolls was within the limits of 210-220 kg. Productivity of the baler  PRP- 1,6 on pressing of the doubled rollers rises in two times.
Loading of rolls (L) on transport vehicles  is suggested to carry  out by the frontal loader PF- 0,5 with the device of PPL- 0,5, that is hung on the tractors of class of 14 кН.  Construction of device of PPL-0,5 allows to change position of roll in two-plane, including his inclination and turn in 90о, that allows within the limits of device to change the position of roll from horizontal into vertical and to inlay on a transport vehicle.
For transporting of rolls (Т) it is advisable to use the special platforms (as PP-12/3) or trucks of such brands as КАМАZ, desirable with trailers with capacious baskets. On КАМАZ the rolls are laid in two rows upended, due to what it is possible to inlay 28 rolls of flax of formed press by balers, which have length – 1,4 m and diameter – 1,2 m.
On a row with collection of trusts, after the operation of threshing transporting of seed from a combine (ТS), cleaning (CL) and sorting of seminal material (SН) is conducted. At cleaning the content of garbage admixtures is not more than 0,2 %, the content of valuable grains in wastes from mass of grain of basic culture must not exceed more than 0,05%.
After determination of necessary operations for realization of process of fiber flax harvesting a primary model consists of great number of the following operations:
     {Ол}: С+P, R, Th, ТS,CL, SН, ВВ, D, PR, L, Т;              (1)

where: {Ол} – great number of technological operations of fiber flax harvesting.

Basic and necessary operations are cutting (C) of flax stems with their packing in rolls, drying of (D) rolls, rolls threshing (Th), transporting seeds (TS), real clean (RC) and sorting of seeds (SS), picking operations of rolls and forming of rolls (PF), loading (L) and transportation (T) of rolls and cleaning operations (CO) and sorting of seeds (SS). Real stirring (BB) and doubling of rollers (D) is not always necessary, since they depend not only on the quality of previous operations, but also on external factors as weather conditions, terms of lying etc. It may be noted that the operation of threshing (O) determines subsequent operations (S), (CL) and (SH), and the operation of rebounds and forming of rolls (FR) causes the operation (L) and (T), that these operations are dependent from each other. Analyzing studies it can be stated that the effects of operations also depend on external factors (quantitative and qualitative characteristics of raw materials). 
Localization or reflection of action of environment on terms and the quality of realization of the included operations was examined higher at the analysis of every operation. But also it should be noted that properties of flax, its humidity and other descriptions do not only influence the possibility of implementation of collective process, and here and the necessity of those or other operations is predetermined in general.
It has to be noted, that technological process of control of flax harvesting is conducted directly on state information about sowing of flax of got in a time of realization of collective works.
Conclusions. Analytical research of technical equipments for harvesting of such bast crops as flax was shown, that on a row with classic harvesting technologies of these cultures on a long fiber development of new technologies with application of agricultural technique of general-purpose, the aim of that is a receipt of seed and short fiber as a basic product. The design of technological process of fiber flax harvesting allows defining necessary and auxiliary operations, setting intercommunications between them and outlining their connection with an environment. Undertaken studies showed that technique that is offered for realization of harvesting operations can be transferable analogical, but after its additional research in those or other productive terms.
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