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THE POLISH LONG-RANGE PLAN (1901-1975) AND FIVE-YEAR
PLAN (1961—1965) FOR ‘SCIENTIFIC RESEARCH IN
" AGRICULTURAL TECHNOLOGY

'TFo’low1ng is a translation of an artlcle bv Jlncenty Zaremoa
in the Po;wsh-language periodlcal Postepi nauk rolniczych "

 (Advances in the Agricultural ‘Sciences), Varsaw, Vol VII
‘No 1 January-February 1060 pageb 3~2O 1 C

N .

" (Based on materials’ prepared by worklng oomn1es*ons in +he
Agrlcultural Machinery Section’ of ube Committee for Machine Const“uc-
tion, PAN [Polska Akademla Nauk o Pollsh Academy of 501enc s] )

‘~g 1. State of Agvlcultural Mbchanzvatﬂon 1n»Poland as  tf
: T Compared wlth Other Countrles -

The hlghest degree of mechan*zatlon ard motorlﬂatlon in agLJ-
culture has been achieved by New Zealard ‘where there is one tracuor
© Tor every 6 nectares of arable land, In Europe the German Federal
lepublic (14 ha per- tractor) has assumed first place ahead of” Great
Britain (16 ha) and 1s dec1s1vely shead of othar otaues in mechanﬂalug
work in agriculture., Only lltt;e Sw1ozerland nas the 'same coefficient
as the German Federal Republic’ in motorlzatlon ‘The subsequent rank-
ing is Norway and Holland with 19 ha, Austria” Wlth 21 ha, Belgium and
uuxembourg with 26 ha, Sweden with 28 ha', Denmark Ireland ete.

In the United: otates there is an. average of one tractor for -
every 42 hectares of arable land; in the German Democratlc Republzc
one for every 121 ha; in the USSR, one for’ every 125 ha In Poland .
there is one tractor for every. 258 hectares,

The rapid development of mechanlzatlon can ‘be seen espec1a;lJ
in industrial countries, where the mo/ement of workers from rural B
areas into cities is closely connected with the development of motor-
ization and the mechanization of agriculture.

On farms mechanization also-assists in-. obtalnlng 1arger ‘
rroduction Thanks to mechanization, farms can concentrate their
efforts on the more 1abor-consum1ng and more prof fitable direct¢ons i
of productlon ‘intensive llvestocn ralslng, 1ndustr1ally-usefu1 o
planting, vegetable growing, ete, These are directions of ' produc-
tion which play an important role in progress in agv¢cultura1 p*o-‘j
duction, as well as in the supuly of 1ndustry w1th raw materials, ‘
Correct mechanization of the rural areas ‘is the’ only method which =
will make the vocation of farmer more interesting and capable of
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being & part of the ambitions of thounsands of young people the same
vay as nonagricultural vocations do, This is the way to liberate
considerable reserves in human labor, directing them toward fulfill-
ing the cultural needs of the population, and designating more time
for rest.

2, Bases for the Plan of Sciemtific lork in the
‘ E;g;g.gg.ggricultural Technology

~ The tremendous development of mechanization in Polish agri-
culture planned for the coming 5 to .7 years places upon the machine
industry, and espec1ally upon the tractor aud farm-machinery indus-
try, very great tasks in startlng the production of new types of
tractors, farm machinery, and technical equipment, of which marny
iypes have not been used hitherto in Poland.

The long-range production plan in the so-called key industry
'of farm machines alone foresees by 1965 the establishment of the
production of over 200 new types and kinds of agricuitural tools,
farm machines, and technical equipment for farms. The votal value
of the production of tractors and farm machines by this key incustiry
will amount to over 23 billion zlotys in 1965. Together with the
industry in the provinces, as well as the production of coope“atlng
plants, it will amount to over 30 billion.

Tne penefits which our agriculture will obvain from the imple-
mentation of this tremendous group plan for the mechanization of egri-
cultural work, without precedeant not only in Polish history but also
in the history of other countries, will require great technical pro-
gress in the field of producing technlcal equipment, as well as in
the field of its appropriste exploitation by farmers,

The attainment of considerable technological progress requﬂr
however, the support of ’orelgn experlmentatlon and research, Thuae,
however, frequently do not appropriately take into account practlcal
appllcatlon under our conditions., Thus we also require our own in-
tensive scientific research in the field of organization and methods
for the utilization of modern technical equipment. These investiga-
tions are indispensable, if Poland wants to take an active part in
worid uechno*oglcal progress and to introduce Drogres51ve agricul.-
tural cechnology

The Extent of the Plans

- The plans presented encompass scientific research in the fileld
of the theory of tractors and agricultural machinery, because this
field of investigation enters into the competence of the Agricultura.
Machinery Section, Committee for Machine Const“uculon, PAN. It is
necessary, however, to emphasize that many subjects in the field of
theory are connzcted with subject metter from the field of mechaniz-
ing agricultural work., At times it is impossible 1o sepcrate the
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fields of the thedry of farm machinery from the field of their atiii-
zation (e.g., certain problems concerning the mechanical treatmert
of the soil, the problem of drying farm crops, ete.), c
Agricultural technology, embracing a tremendous and varied
‘area of activity end hence disposing of a large supply of different,
tools, agricultural machines, and tractors and techricel equipment,
possesses specific characteristics that differentiate it from oiher
fields of technology. For this reason, much scientific research aiso
has a different, unique character. S e
Perhaps the first and mos+ important characteristic of farm
technology ‘can be said to include the tremendous variation and charge.-
ability with which tools and farm machines come into contect. This
variation and changeebility -- take soil, for example -- o date
nave not been sufficiently investigated from the point of view of
influence upon the development of crops. Neither has there besn an
explenation, for example, for the especially complex processes of
separation in the case of certain agricultural products.

. Another specific characteristic of farm ‘technology in the
field of certain tools for cultivation, as well as certain machines
and technical equipment, is based upon the fact that the work of
these technicel media (and also the direction of theoretical re-
search) must take into consideration the physiology of various culti-
vated plants or livestock. In other words, certain areas of agri-
cultural technology, including seientific investigation, are closely.
connected with the life of plants and farm animals, ' v

The third characteristic of meny farm machines is the work
done not only in the presence of varying types of opposition but
also during movement in the fisld or meadow. This causes the mani-
festation of additional acceleration, that is, additional tensions
-n machinery which are difficult to foresee and designate by design-
ers. On the other hand, in order to cut dovn the energy being ex-
rended through opposition to the machine's movement, machines should
ne constructed as lightly as possible, S ;

Theoreticians and designers of tools, farm machines, and tra--
tors should have enough comprehension in the field of the agrotechni--
cal requirements concerning these machines or equipment in which they
specialize, Agrotechnical requirements should, it is clear, be es-
tablished by farmers -~ users of the technical equipment, Since
there exist, however, very many factors influencing the development
of plants and a humber of these factors and their influence on the
Gevelopment of plants cannoi as yet be explained sufficiently by
‘he natural,sciénces,‘the experts and scientists-farmers cannot al-
ways make their requirements more precise. Such a state of affairs
at times makes more difficult a selection of the correct direction
for research in the field of the *theory of farm technology.




Due to the great changeability and differences in agricultural
conditions, many technological processes and power relationships can
not as yet be embraced by accurate analytical formulations. Under
such conditions, researchers must limit themselves to a graphical pre-
sentation of how prccesses lcok and of changes in power, This method
of looking at results from measurements indicates at least the tenden-
cles of changes in processes with regard to the various changing pare-
meters. Such a final effect of résearch work does not give the de-
signers of farm machinery accurate patterns for computations, it is
true, but it does allow them at lesst to obtain an idea as to what
they may expect by changing this or that hypothesis,

Progress in the agricultural sciences poses ever new demands
concerning farm technology, the practical solution of which frequently
requires the conducting of scientific investigations. On the other
hand, modern téchnology in agricuiture poses certain requirements in
relation to agrotechnology and indicates what egrotechnical or live-
stock research should te conducted (e.g., the raising of single-
blade beet seeds for making possible accurate machine pianting, the
utilizaetion of straw after the combine has cut the grain in order to
fertilize the soil so that the use of the combine can be simplified
and made cheaper, etc.).

The preparation of a plan for a period of several years or,
even more so, for more than 10 years, for scientilic aciivity con-
cerning the technological fields, especially the field of -agricul-
turel technology, requires not orly a good acquaintance with the
present problems and attainments of world science but also accurate
forecasts of future farm needs in the field of mechanization. Since
these requirements are dependent upon new agrotechnical achievemer:its,
upon future economic conditicns, and even upon social conditions in
rural areas -- in brief, upon factors unknown to us at present -- ic
is necessary to become a prophet in order to work cut without errcr
the long-range plan for scientific activity. Hence the plans pre-
sented here do not claim and cannot have any claim to be without
error. Nevertheless, they represent a certain signpost, but a sign-
post which is not rigid and thus can change if the experience and
economic needs of the country require it.

State_of Scientific Centers_and Cadres

Currently there exist the following scientific research cen-
ters which are concerned with the problems of agricultural tech-
nology: _

1, Institute for the Mechanization and Electrification of
Agricuiture, Varsaw, subordinate to the Ministry of Agriculture.

2. Instltute for Agricultural Machinery, Poznan subordinatc
to the Ministry for Heavy Industry.



3. Departilent for Agricultural Machinery, Tools, and Equip-
ment attached to the Poiytechnic Institute, Warsaw, S
4. ‘Department of Agricultural Mechanisation at thé Pownan . .
Polytechnicum, o ) N o AR . f
5. The Mechanization Department at the Main Schcol for Agri-.
cultural Economy, Warsaw, | By .

6. 5ix Departments for Mechanization at the higher Agricul-
tural Schools in Krakow, Lublin, Olsztyn, Poznan, Szezecin, and
Wroclaw, , B ' : e
~ The work of the Institute for Agriculturai Machines at Poznan
is primarily of a practical nature, and research there is directed
toward the solution of problems resulting from the acute needs of
industry. ’ ' ' , L - :

The departments for the most part belong to higher agricul-
tural schools; thus it is difficult to spesk about their exciusive
devotion to studies of the theory of agricultural machinery, since
a large part of the work will be devoted to applied problems.

. . Apart from this, the departments at higher agricultural schocls
and technical schools have limited possibilities for implementing
their scientific research work because of the small personnel and %he
heavy load of didactic work, as well as the frequently insufilicien:
space and weak funds. Under such circumstances, in order to broesden
the field of research currently in process and to create the condi-
tions for the implementation of a designated plan, it is necessary
to insure the appropriate means for improving tne laboratory base,
i.e., for the construction of space as well as for the equipping of
scientific research installations with measuring-research devices
imported from abroad or produced in the country, In many instances
this will pertain to unique apparatuses produced as single units on
order, . o L

Of the above-mentioned centers, the largest possibilities for
implementing research work are available to the Institute for Mechuii-
zation and Electrification of Agriculture, because of the existing
material base as well as a certain amount of experience in sciemtific
work. Regarding the work of the Institute, there arises the necessiiyv
for calling into being a separate branch of “Fundamental Problems in
Agricultural Technology," which would be free frcm emergency services
to industry and agriculture, appropriately provided with personnel
and equipment, and connected with the activity of other scientific
centers. Without the establishment of such a unit, there can be no
talk of any effective development in the organization of research
in basic problems, , :

The number of scientific cadres working on the mechanizatior
of agriculiure is very limited, and the number of scientific cadres
working on theoretical problems, as well as on conceptualization,
in the field of agricultural technology is catastrophically small,

The number of indeperndent scientific workers (professors and lectur-
ers) does not excead six nerscns in the entire country, of whom only
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two are professors. In its majority, this is a cadre whicn does not
have many years of tradition, which has been almost nonexistent in
Poland. There arises the necessity for meking more accurate the de-
velopmental directions of the individuel departments and helping
them in specialization, Coordination and supervision over scien-
tific research work on the part of the Agricultural Machinery Sec-
tion, Committee for Machine Construction, PAN, can help a great
deal’ in this area, ‘

, Such a small scientific cadre in the departments and in thc
Insiitute for Mechanization and Electrification of Agriculture can-
not, of course, take care of the tasks resulting from the projected
plans, Apart from the increase in the number of scientific cadres,
the implementation of the tasks requires: .

a. improvement in the.living conditions of the scientific
workers, &t least so that they can devote their entire tlme to sci-
entlfic work;

b. increasing the number of laboratory_workers, so that one
scientific worker can have approximately two laboratory assistants
with appropriate qualifications (hence, also paid eppropriately);

¢. eappropriate supply of laboratory equipment and measuring
devices;

d. making possible more extensively than at present access _
to foreign literature; .

e. enabling several months of foreign study at bClentlflu;'
institutes and other scientific centers abroad,

Cooperation with Foreign Countries

Among the socialist countries, the greatest achievements have
been attained in the field of agriculiural theory by these:

1. Institutes in the USSR: WiM, WISCHOM, NATI.

2. Institute for Agricultural Technology at Potsdam-Bornim
(GDR).

3. MGJ at Budapest (Hungary).
In the capitalist states:

4. Experimental station for tractors at the Unlverbity of
Nebraska (USA).

5, Institute for Agricultural Technology at Silsoe (NIAE,
England).

6. Institutes at Voelkenrode (GFR).

7. Experimental station for tractors and agrlcultural
machines at the University of Ultine (Sweden).



3. ?Directionéfgg Scientific Reséarch'Duriné 19611975 .

L. Agriculturel tractors. In couniries with advanced tech-
nology it is possible, on the one hand, to ascertain a trerd toward
solving a number of problems in the field of technoiogical progress
as regards constructing tractors, e.g., the develcpment of machines
desigrated for specifically defined work or universel machines, as
well as in the field of applying new types of engines, e.g., turbines
or hydraulic engines. 'On the other hand, there exist a number of
problems the solution of which will allow a fuller implementation
of a tractor engine's power, hence problems from the area of modern
tractor dynamics, representing in reality self-propelling chassis
for agricultural implements ard machines, o S

These problems, characterizing the direction of the world de-
velopment in this field of technical knowledge, have not.been worked
out by us to date because of the reasons mentioned in the foregoing.

The necessity of solving a number of scientific problems in
the field of tractors is especially brought to the fore against a.
background of agricultural needs and the planned increase in the .
annual production of tractors to 40,000 units in 1965 and 46,500
units in 1975 according to the long-range economic plan. R

II. Tools working the soil. 1In Poland, as well as abroad,
tc date studies have been concentrated on the solution of concrete
construction problems. In the USSR, USA, and in the German Federal
Republic studies on basic problems in the construction of agricul -
tural tools, éspecially active tools which influence decisively the
effective exploitation of tractor power, are currently in the initial
phase and have not ‘as yet attained a high scientific level, A promp*
beginning of work in Poland would enable us to integrate our work
into this world technical progress. In this connection, there existe
the necessity of making serious studies in the field of construction -
theory, ” S , ' , ) A :

- Ve are'considerably behind in the field of construction prob -
iems and methods of design research, especially as far as equipment
and measurement apparatus are concerned, o L

I1I. Machinery for sowing and planting. To date applied
rachines have not been used properly, and the quantity of seeds
planted is many times higher than requirements because of the lack
of precision in functioning, damage to the seeds, and misplacing
them in the soil, This also refers to the spreading bf,different
fertilizers, which is carried out simultaneously with sowing. Thus .
there is a need for a basic approach to the problems of theory in .
sowing by machines of various materials, greater savings, snd bet-
ter adjustment to the physiological regquirements of cultivated plants.

IV. Apparatuses for protection of crops. The technology of
protecting crops in Poland has not as yet passed the stage of simple
spraying and dusting, which require large chemical means and waer,
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In connection with this, there appear to be very pertinent scientific
investigations as regards the theory of bringing chemical means o
the crops. Already now, there are great needs and doubtlessly many
more will beccme apparent in the coming 15 years.
' V. _Mechines for gathering hay, grain, and legumes, Durlng

the past few years, abroad and in Poland, considerable progrecs
has been made in the field of designing machlnes for the gatheriung
of hay and legumes, This progress is dictated above all by the ne-
cessivy of decreasing as much es possible labor expenditure, short.
ening the naturel time for drying hay, decreasing the risks of bad
weather, cutting the losses of feed components and, finally, de-
crea31ng the costs of gathering.

Among the machines for gathering grain, the main interest
abroad has centered upon the development of the construction of a
grain combine in the direction of increasing its efficiency tech-
nically, making more efficient the functioning of its individual
components, increasing its universality, facilitating its servic .-
ing, decreasing ils size and weight., In this connection, there
arises the need to work out theoretically foundations for ceriain
coupletely new types of equipment which would work on new principles.

V1.  Drying. Vith our climatic conditions, the required cca.-
servation of various agricultural products, and primarily their dry-
-ing, is of great economic significance, The state of conservetion
has been exiremely poor to date, as has been the lack of understand-
ing among farmers, which causes colossal losses, Thus, according to
estimated computations, during intensive grain-combine work, losses
caused by a lack of drying or wrong kind of drying amountad to 8 per-
cent of the entire amount of harvested grain, which equals about
one half of all the grain imported from abroad., This also pertains
to the conservation of fodder,

The current multitude of types of technical equlpment used
in agricultural drying in Poland are in the vast majority anachron-
istic. The result is a need to introduce scientific work in the
field of theory as regards drying different kinds of agricultural
crops. - The results of this work should corntribute in a decisive
manner to techuological progress in the construction of new drying
1nbta¢1au10ns functioning on a new basis,

VII. Machines for narvesting root crops. This direction cf
research has as its aim the establishment of the foundations for
. the construction of such machines for harvesting as would eppropri-
ately implement with little manpower a very complex operation in
harvesting root crops with es little damage as possible, The lack
of precise hypotheses and pesic research are the reasons why we
still do rot have good mechines, ‘

VI1I. Transportation equipment. The problem of transporta-
tion equipment came to the fore in agriculture primarily because
the share of transport work todey attains 4C tc 5C percent of the
total labor expenditure in work connected with livestock reisinz.
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The problem of transnort;ng loose materials’ represents one .
of the more important areas for research work, es attested by the " .
large number of scieéntific publications .in this field abroad. The
subdeCu matter for investigation in this field should encompass
research on the processes taking place in transportation by means
of various devices, in order to establish the pheiaomena taking place
and on this basis the best parameters for cons»ructlon and exploita-
tion, o

' IX. Machines and equipment for ~a191ng llveStocK The
methods and technical means used to date for the preparatlon of
animal feed are not satlsfactory Due to thls, the feed obtained
leaves much to be desired, and the fodder is not provldlng full
benefit for the animals, As a result, this causes serious losses
in milk and weight attainment. Thus necessary are thneoretical in-
vestigations in the field of preparing feed which would have as
their aim the improvementi of the products attained, as well as a
decrease in labor, : :

. X._Autometization of egricultural processes, Farm technol-
ogy is being systematically complemented through excellent machines.
However, from the point of view of automation, its level does not
equal. as yet the general level in other 11elds of technology.

In order to’ improve the means of mechanlalng agriculture, it
is necessary to exploit Jud1c1ou51y the achievements of general
technology and in this manner make more efficient the functioning .
of farm machines and make easier work with them._ In this connection,
it is necessary to begin research aimed at 1ntrcduc1ng automatlc
elements into agrloultural ‘technology.

~ XI. ‘Search for new materials for the productlon of machlneq
tools, and agricultural equipment. This direction of research has
as its purpose limitation in epplying deficit materials like brass,
bronze, acid-resistant steel, etc., in the production of machines.
It is also concerned with the problem of limiting the weer of worl-
ing parts, espec1a11y those coming in contact with the soil.

The substitution of machine parts made of one material often
does not lead to the goal., In many instances, new forms must be
worked out, Parts that have been newly formulated must fulfill
their tasks well functionally, be appropriately resistant, long-
wearing, etc. Research on these problems has as its purpose the
establishing of foundations on which industry can design ané pro-
duce certain of these parts from substitute materials,

XII. Apparatus and resecrch methods, Currently the plan-
ning of farm machines has little basis in science and is founded
on traditions, subjective attitudes, or very troublescme experi-
ments of long duration. thorough acquaintance with and estab-
iishment of parameters for the areas in which farm machines work,
as well as the processes taking place during various types of work,
will make possible the correct planning of machines.
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XI1I. Electro-combustion aggregates for line traction. With
contemporary methods of work in agriculture, the power means (trac-
tor) moves in the field together with the working machines. Power
is used thus for the work of the machine, as well as for the move-
ment of the tractor in the field, which causes damage to the soil
by pressing it and also consumes power for moving the tractor that
is of‘ten equal to or even greater than the power consumption for
the appropriete work of the machine,

Accurate research on line traction in which the power means
would be immobilized and only the working machine or tool would
move, indicates this would bring tremendous savings in power con-
sumption in mobile farm work and wculd eliminate the damaging pres-
sure against the soil by tractor wheels,

5. Problems in Scientilic Research During 1961-1965

I. Farm Tractors

1. Establishment of the best type of engine and its para-
reters, teking into consideration their influence on the attributes
of tne tractor. There are different problems, e.g., the disposi-
tion of engines for cooling purposes, revoiutions per minute and
-fuel consumption, automatic control of the engine, filtering pro-
cesses, and, finally, the application of turbine engines,

2. Attainment of the optimum for attaching drive elements
~with a base., In this connection, the number of problems is espe-
cially large and. includes the selectlon of drive elements and .the

. es“ablishment of the optlmum parameters for them, ascertaining the
- .influence on soil propérties and conditions upcn the coefficient
of attachment, appropriate use of the tractor's weight and sus-
pended tocls,:with which the problem of devices for liftlng tools
- arises, which in itself is a separate problem,

3, Making services more eificient, which includes such

‘problems as supporting and controiling mechanlsms controlling
vibrations and noise and the use of power steering
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TABLE 1
4. CCMPTLATION Ui DASLG FITUIENTS I TUE LOUC. RANGP PLAN FOR SCIFNTTUIC TESEALCH 19611975

Seientific depart- ..  Research centers Departiments
S - : ments , “‘New means - New
I, Direction of = - Current Increase |Current T Minis- | Current depart-
mopmbawrpo smumm,cw number number |PAN ~Schools tries | number ments
B T S 3 4 5 | & 7 8 9 10
1 TFame tractors -2 20 1 4 -
2 7uoois for working soil - 7 17 2 1 ~— - 5 -
5, Souing and planting machines: 5 19 "2 1 - - 4 -
4 >bbmﬁm&cv for plant protection 4 8 2 - - - - *
> achines for harvesting wm%v grain, _
ard legumes 10 30 2 1l — - 4 -
6 ory’ng activities 8 21 -2 1 3 - - * '
7 Machines for root-crop. wmw<mmdasm -5 12 2 1 - - 1 - —
& Transportation equipment and means 12 20 2 1 - - 3 - i
> Machines-and maﬁpﬁsms& ior raising - !
livestock - 8 30 2 1 3 — 3 2
U Automation in hmHE EOhw —— 10 — 1 p — - *

11 Search for new materials in @Hoa
cuction of parts for machines, ] : L
) tools, and farm equipment 1 12 1 _— e 1 - -
A wwasgﬁdm and research methods o o : ,
(for accurate knowledge and
definition of areas in which .
the machines, tools, and mmﬂwn :
cuitural m@cwbpmba vork) 2 - 8 1 1 - - - --
3  Plectrocombustion mmmwmmm&mm for . : ; o
line traction : o e - S e S
‘Totals & ... 215 . - - -— == - -
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TABLE 1 [conbvinied]

Cooperation with

Required financial means
in millions of zlotys

eccseary  Nature foreign nations, Staff Materials Eguipment Investments in
equii-rent of growth centers expenses and power construction
i1 12 - 13 14 15 16 17
5 brake rapid USSR, GFR, UGA, 7.5 0.5 5.0 4.0
devices Jtaly, England , _
apparatus " USSR, GDR, GFR, 6.4 1.5 4.0 0.5
for meas- USA, England
uring
" 7.1 0.5 5.2 0.2
u USSR, GDR, GFR, USA 3.0 0.4 2.3 -
gradual _ Czechoslovakia, GIR, 11.3 0.5 6.0 1.5
) .USSR, USA, Hungary, -
England
rapid USSR, USA, Holland, 7.9 0.55 2.4 4.5
England, GFR
u Czechoslovakia, GuR, 4.5 0.5 2.0 -
: Sweden, GIR
uniform GDR, Czechoslovakia, 7.5 1.0 5.5 --
. . England, GFR :
~rapid _ Denmark, Sweden, 11.3 0.5 4.0 8.0
.GDR, France
gradual USSR, USA, England 3.8 0.2 2.0 -
rapid Czechoslovakia, GDR, . 2.8 0.5 -
USSR
gradual USSR, USA, GDR, . 3.0 0.2 2.5 1.0
S England, GFR
o n - Austria, Switzeriand, 3.0 0.4 2.0 -
Czechoslovakia, GFR _
Totals 80.8 19.7

9.5 4344

-12 -




II. Tools_Working the Soil

1, Research on the conuact between massea of earth and worx
tools thelr deformation under the influence of manifested ten51one
Studles on aaaptlng soil removérs to different work conaltions '

‘2. 'Research on the influence of v1brat10n° and unose provoked
by fa 'm tools, and tne results., :

3. otud ies on the work of active toolu Viorking out theorles
for rational forms as applied to the working parts of rotating plows,
milling machines, and other agricultural tools. Points 2 and 3 have
as their aim the construction of lighter, more efficient, and better
adapted tractors after ellmlnatlng the classic plow, which, as a
pa931ve t00¢, requlres more attachments and greater welght in a trac.
tor. . :

III, Machihee for_Sowing_and Planfing

1. Studies of equipment for precision in the sow1ng of one
type of seed or clustver-type sowing, as well as studies of equipment
for combined sowing. The construction of combined sowing machines
permits an increase in crops as a result of the better use of ferti-
lizer by the plants, as well as a saving of fertilizers, Currently
tais type o* sowing machine is being produced at too lov a rate,

2. Studies on. the design of rapidly-moving machines for plant-
ing cabbage plants. "It is imperative that we work out a concept for
the automatization of the mechanisms which drop the plentg, since the
currently-used machines with manual servicing are uneconomical and
requlre considerable work, the’ quallty of which is not always good

3. Research on’ the kinematics of equipment for the mecharized
growing of sugar beets, Introductlon of pre01sion sowing in connec-
tion with mechanized cuttlng of the beets will allow a 40 percent de-
crease in labor, There is a lack, however of foundations for the
construction of such efflcient equlpment and those in ex1stence sLnovi
many def1c1enc1es ' ‘ :

IV. Apparatus for Crop'Protection"

‘1.0 Research on 1mprovement of the results and quallty ach1ev:¢
with spraying is one of the means which should lead to an increase in
this technology. Abroad various quite sensational methods are b°1P“
1nvest1gated amorg otners spraying with electrified liquids, ete,

2. Having been apprled for some time now, spraying and dust-
ing from aircraft has not as yet been economlcally Justified, This
condition has changed considerably now that many countries have been
applying oil treatments from the air. These treatments are many
times cheaper than those applied to date and effectively compete
with ground maechinery., In Poland, the oil-spraying techaology is
still in its infarcy.
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V. Machines for Collecting Hay, Grain, and Legumes

In this connection, research has isolated eight problems which
have been compiled in Table 2, The formulation of the individual
problems is clear and lucidly indicates the solution pertaining to
each provlem., Only problem No. 8 in Table 2 may require additional
explanation, It is called the "theory of processes for separating
masses of different stalk materials." Here we are concerned with
the importance of mechanizing the unioading from trailers of straw
masses loosely loaded, pressed, or cut into chaff and their loading
into barns, attics, heaps, etc. The current level of mechanization
in loading and unloading from trailers, as well as transfer to stor-
age, requires in hay collection work a labor ~xpenditure which equale
40 percent of the total labor expended in the entire process. The
solution to this problem requires theoretical foundations for the
processes of dividing the mas3s of dirferent stalk materials into parts,
taking into consideration the influence of funcamental parameters
which characterize the material,

VI._ Drying

1. Research on methods for the slow drying of grain, mainly
of the combine type, in silos or other aired installations by means
of a stream of unheated or slightly heated air,

Investigation aimed at improving the technology of drying
seeds in column-type dryers. Research on the fluidization-type
method of drying seeds. ‘ '

2. Research aimed at improving equipment for the artificial
drying of legumes., Investigation in the field of the automation of
measurements and control of the drying process. Investigation of
the processes used in pneumatic drying. Research on the applicatica
of infrared rays. Research on methods of storing dried materiais,

3. Investigation of the technology of drying corn to be
used es seed, Research on the processes taking place in dryers.
Here emphasized is the striving toward the construction of huge
"seed factories" in which the entire technological process will
take place, from drying to calibreting and storage.

4. Pcland could be the producer of a large quantity of
medicinal herbs. Even now, with the primitive method of drying,
whnich represents the basic technical procedure in the herb indus-
try, vie .export a number of herbs. To date we have not worked oul

the theoretical bases which would produce rdtional methods and new
eonceptualizetions for dryirg installations, Currently, in Poland
42 large but antiquated and unecoriomical dryers Tor herbs ere in
_operation, the production of which covers only about 10 percent of
needs.’ . ‘ ' '
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TABLE 2

CLuPIL L70N OF BASIC ITLEMERTS T THD FIVE-ITAT PLAR

FOR SCIENTIFIC RESEARCH 1961-1965

beet cultivation

Zxplanation of abbreviations occurring in columns 5 and 6:

IMER

IMER

increase
Research direction Problem in sci- Research centers
‘ entific
o o R cadres  conducting collaborating
2 3. Y S 5__ 6 .
Favin tractors "1, Greater efriciency of engine = 8 IMER Politechn.
S - . o A Warszawa
i Poznan
2. Improving transfer of motor power IMER MR
~and better exploitation i SGGY
" 3. Improve work conditions and CIOP IMER
tractor servicing
Tools working 1. Precision and combined sowing 7 IMER ViSR Lublin
the soil ) Politechn.
. Poznan
2. Rapidanoving planters- VISR IMER
‘ : Lublin
3. Kinematics of beet-cultivation IMER WSR
machines QOlsztyn
Sowing and planting = 1. Improving methods for bringing 9 IMER Politechn.
machines ‘ B " chemicals to plants . Poznan
- 2. Air equiprent to combat noxious .
" insects and plant diseases - IMER
3. Kinematics of equipment for

-~ Instytut Mechenizacji i Elektryfikecji Rolnictwa (Institute for Mechanization and

Electrification of Agriculture); SGGYW -- Szkola Glowna Gospodarstwa Wiejskiego (Main
School. for Rural Economy); CIOP -- Centralny Instytut Ochrony Pracy (Central Insti-
Ttz for Iabor wﬁOﬁmaawoﬁwm (coibirued at botlonr of rage 16
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TABLE 2

Aooa raaticn of Ve,
Cooperating Anticipated deadline Anticipated finaneial means in millions
Required foreiga of zlotys
equipment countries Introduc- construc-
Completion tion materials tion ir-
persomel and power eguipmeni vestimenis
7 8 9 10 11 .13 14
Two electrical USSR, GFR, USA 1965 1.6 0.2 2.0 1.5
brakirg devices
Czechoslovakia, 1951 - g
Italy, England 1965 3
Czechoslovakia m
Special USSR, GFR 1964 3 1.4 0.6 1.5 0.2
apporatus o
Vibeograph- USSR, GFR 194z -
analyzer 5
GFR, USSR, Italy 1965 2
Soil canal Czechoslovakia, 196/ m 1.8 0.2 2.0 -
wodels GDR, France p

u

W3R -- VWiyzsza Szkola Rolnicza (Higher Agricultural School);

=ol, Viarsz.

EREF

ACW Sma Przemyslu Zielarskiego -- Board for Herb Industry.

-- Politechnika Varszawska (\farsaw Polytechnicum);
IMR -- Instytut Meszyn Rolniczych (Institute .of Agricultural Machinery);
IHr2 -~ Instytut Hodowli i Aklimatyzacji Roslin (Institute of Wrmb.n O_E.Skmﬂpoﬁ mbm bon...p&m&vwmﬁos?
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T:3L% 2 (continued)

Increas
Lo, Research direction Problem in mouu Research centers
entific
cadres conducting collaborating
1 2 3 —— R 4o 5 6
Iv.  Apparatus for crop 1. Improvement of methods for
rrocection bringing chemicals to plants 4 IMFR MR, IOR
2. Aerijal equipment to combat noxi.-- IVER
ous insects and plant diseases
V. Mechines to gather 1. Theory of new methods for 12 IMER IMR
hay, grain, legumes separation of grains from ears
. and separation of m&mws from
5 mass of straw (
2, Theory of sunilower disc cut- IMER IMR ~
ting and separation of seeds ~
; 3. Theory of splitting corn ears IMER MR !
: to hasten drying : :
4. Theory of new methods mo& cut - IMER
ting plents cn the stump
5. Crushing of legumes to hasten IMER VSR .
drying (theory of funetioning Olsztyn
of crushing rollers)
6. Pressing of legumes IMER IMR
7. gwwwum briquets from hay by . MER IVR
. _ ] various technical means )
8. Theory of processes for separa- ’

tion of masses from <mwpo¢m

mdmww Bmﬁmwpmwm
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TABLE 2
(contimation of Nos, I+v-V)

mraterials

personnel and power equipment

Anticipated financiel meens in nillions
of zlotys

construc-

tion in-

vestments
14

Coopevabing Aniicipated deadline
Recuired foreign
equipment countries Completion Introduc-
‘ - tion
7 8 R ¢ .10
Special appara- USSR, USA, GFR 1965

tus
[blark from columns 7-14])

Special measure- 1264 m
ment stand and - 3
models : &
n USSR : 1962 -,

" USSR, Hungary, - 1962 °©
Rumania _ 8

L England =~ 1961 -

" USA, GFR : 1961 m

it : 1962 @

" . o . © H@Ow . Mv.

n USSR, 1963 2
Czechoslovakia <

0.7
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TII

Research direction

Doying

Machines fcr root
crop harvesting

.meumbowﬁmﬁwob

.. eguipment and means ;

TABLD 2

[ ST o
Paun & (UCLLVIGIUED

nation of manure from cow sheds

Tneroase
Problem in sei~ Rescarch centers
entific
» cadres conducting collaborating
Mcdera metheds for dArying grain 9 IMER MR
seeds, vegetables, etc, (fluidi-
. . zation drying, rays, vacuum) ‘ )
2. Pneumatic processes in drying IMER "Pol, Versz.
- legumes
3. Drying of corn stalks TMER Pol, Warsz.
v THAR
, Zarzad
4. Drying of medicinal plants TMFR .. Przemyslu
; ©  Zielarsk.
1. Influence of vibrations in work- 5 WSR Lu- IMER, IMR
ing parts of digging machines on blin, Poz-
soil separation nan
2. Process of cropping beets IMER
3, Combined process for root-crop IMER VR
. harvesting
1. Theory of functioning by pneu- 8 Pol. VWarsz. IMR
matic, caterpillar, and . ... IMER
gripping carriers .
"Research’ on phenomena - oCCuUr- - -.. - Pol. VWarsz. IMER . ..
ring in floating of seed L
3. Exploitation of fluid drive in ‘Pol., Varsz. IMER
- the transportation of seed . .
4. Research in theory and mechanized IMER Politechnika
“functioning of equipment for elimi- , Ylarszawska
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TABLE 2

(continuction of I'm3, VI-VIII)
Cooperating Anticipated deadline Anticipated financial means in millions
Reguired foreign , , of zlotys
cquipment countries Completion Introduc- construc-
tion materials tion in-
, personnel and power equipment vestments
7 8 2 10 1l 12 13 14
Construction of USSR, GFR 1965 1.8 0.25 1.0 2.0
3-5 measurement .
stands
Construction of Holland, USSR, 1964
a ressurement England
stand
Semi-technical USSR, USA 1963
dryer I .
Construction of - e
two new positions
£
Special measur- 1962 . - 1.0 0.2 1.0 -
ing anparatus 0o
GDR, GFR 1962 £
USSR, GFR, 1964 g
Czechoslovakia o
: o
Srccial research  GDR, Czechoslo- 1962 .m l.0 0.4 2.5 -
post vekia : 3
" - 1662 15}
" - GDR, Czechoslo- 1964 b
vakia, Sweden o = -
Y.<l equipment 1963 <
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Na. Research direction

wad

TA3LE 2 (CCinwainniuy

Tnerzas:2

—— — —

¥I

Problem in sci- Rescarch centers
entific
cadres conducting collaborating
2 3 . 4 5 6
i+  Machines and eguip- 1. Theory of action by elements 12 MR, VSR IMER
rient for raising supplying stalk materials into Poznan
livestock chaffing machines
2. Mechanical process for mincing R Pol., Warsz,
feed ,
3. Research on behavior of lcose feed Politechn, WSR
naterials and making briquets out Poznan Poznan
of them .
4. Processes oceurring when mixing. TMER Instytut i
loose feeds with cake feeds Zootechn, 4
5 Structure of sour layer in silo con- IVER N
tainer and conduct of fermentation !
6. iork elements in equipment for pressing, TMER
unlcading, and heating silos
‘7. Funetioning of mechines and equipment WMER VR, SGGW,
for milking and initial transiormation Inst. Zootechniki
of milk .
X Automation of 1. Plans for wagon with brake and auto- 3 TMER
farm processes matic steering
Seerch for new 1. Selection of materials for parts - of - -4 IMER
materials in pro- machines working the soil
duction of paris 2. Selection of materials for working IMER R,
for machines ard - elements in apparatus protecting Instytub
plants with special regard for sub-- Chemii

farm equipnent

stitute. derivatives.



TABLE 2

(contirmation < Wos,

LD

Cooperating Anticipated deadline Anticipated financial meens iu wmiliions
Fequired foreign of zlotys
equipment countries Completion Introduc- construc-
tion materiais tion in-
personnel and power equipment vestments
7 8 9 10 _11 12 13 14
Special research 1964 2.4 0.2 2.0 3.0
post
] 1963 g
u 1963 i
" 1964 S
Mocel silo USA, England 19563 8.
container : ot
1965 ©
Mocel equipment 1965 .m
42
USSR 1963 4 0.6 0.1 0.8
41}
Laboratory for USSR, GFR & 0.8 2.8 0.2

testing re-
sistance

1964

AfS
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TABL= 2 (con: . .el

Tacescais
o, Research direction Problem in sci- Resewrch centers
. L - S - entific _ ‘ Dol
cadres conducting collaborating
I 2 . _ 3 A R -
1. Apparatus ané re- = 1, Apparatus for a laboratory of 3 USR Lubiin  IMER
¢2arch methods mechanics in a soil center . o
(for detailed 2, Equipment -for investigation of IMER
kincwledge end _ subterrenean tension on parts
definition of areas of agriculitural machines . :
in which machines, . 3. Plans for rapid methods of com- - IMER DR, IOR
‘tools, and farm . pering in order to define the :
equipment are work-. quality of spattering
ing) . Totals 84 g —
[continuation of abovel , : _ . ‘ . _ _

, : Cooperating Anticipated deadline Anticipated financial means in millions
Required foreign 3 . . of zlotys - o
equipment countries Completion Introduc- : _ -construc- .

: : - tion o materials - . ~%tion in-
4 : s perscnnel and power . equipment vestments
7 8 R 10 11 _ 12 13 14
- ~ GFR, USA 1963 . g a 0.6 0.1 0.3
2. : - USSR, GFR 1963 _ @”m m* . y R .
2 065 238y |
. , < @ O - ;
Totals . I - - .- le.8 3.45 17.8 7.0
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VII. Machines for Root Crop Harvesting

1. The influence of the vibrations of working parts of dig—
ging machinas upon the quality of seperating plants from the soil
as well as research on other methods for separating the soil ;rom
the roots of beets and potatoes. The working methods used to date
in digging out these crops do not guarantee a good separation of
the soil, and under certain conditions at times cause excess damage
1o potatoes which causes serious losses in storage increased costs
of transportation and laber in collecting the potatoes that have
bean dug out and in cleaning them.

2. Research on the »nrocess of cvop01ng beets., The tools used
for this do not secure a good quality of cut and cleanlinesc of the
leaves, Wwhich causes a considerable loss in sugar, as well &s an in-
crease in work for corrections, and, finally, e worsening of *he value
of the lzaves for feed and storzge.

3. Studies of the process for the combined harvesting of root
crops is based on point 1, Research on the technology of tre com-
bined harvesting of root crops surpaases the possibilities of indus-
trial laboratories because of their gensral nature, which requires
the working out of thecreticsl idees embraced by the plan indicated
for 1961-1975. It is necessary to devise certain general concepts
required in the working out of cdetailed projectis.

VIII. Equiprien’ and Means of Iransportation

Under the direction of reseerch specified in Table 2, four
problems appear which have been formulated and should be clear,
Perhaps Problem 3 requires further elucidation. It is called "Ex-
ploitation of fluid drive in the transportation of seed."

' The advantages of fluid-drive equipment in transportation is
its simplicity of construction, noiseless operation, and lack of
mcbile mechanical perte, In corparison with pneumatic transporta-
tion, fluid-drive transport requires much less rapidity in the flow
of air into the transportation equipment. Dve to the stiffness of
the fluid phase, the dimensions of the carrier can be smaller than
with pueumatic vransport

In view of ke expresaed advantagﬂs of fluid-drive transpovt,
1t should find wide application in practice. Rescarch work to date
in this field embraces oniy a paert of the problems, and there is a
lack of work concerning the correciness and appropriateness of fluid-
drive transportation. Also, a number of phenomena taking place in
fuid-drive transport, e.g., the problem of resistance, have as yet
not been expisined. Planned are investigations of a basic nature
which will have application not only in comnection with farm machinc:
but also in other fields of teclnology.
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IX. lMachines and Fguipment for Reising Livestock

Uncer this direction of research we have established seven
categories of probiems in the tebie, Taeir formulation appears to
be obvious. Closer clucidation may be required by Problem 5, en-
titled "The structure of the sour layer in the silo conteiner and
the fermentation processes,” ‘

- In desigring mechines and.equipment for loading ani unlcad-
ing silo containers, the decigner meets with a numbar of unexplained
problems which appear unessential bui which in reelity have a deci-
sive influence as regards the correct construction of thesec mechines,
taking into consideration requirements concerning the use of conigiui-
ers, the technology of preparing mash and feed for animals, and
economy, . These problems refer above all to the structure of the
sour layer in the container, the process ol fermentation, teumpera-
tures and their relatlonbhip to the degree of fragmentlvat"on
pressing, the size of free spaces, ste., The results of this re-
search will permit the establishment of the most profitable con-
struction and exploitetion parameters for the mentioned machines,

X. Automatization in Agricultural Processes

Here we anticipate only one problem, actually a subject con-
cerned with the designing of a wagon with brakes (required in the
investigation of tractors) and autometic steering. Automatization
is certainly a futuvre direction for research. However, during the
5 years ending in 1965, vie have a mumber of simpie and more obvious
problems to solve which leaves automatization for future years.

XI. The Search for New Materials in the Production of Parts for
Machines, Tools, and Agricultural Equipment

; 1. The problem of selection of materials for the peris of
machinery, especially:
a. parts working the soil or affected by it;

- parts afflecting the quality of the product being sow:
or gathsxed by the machine, There exists a number of technological
problems which are specific to farm technology, e.g., the problem
of wear in the case of parts coming into contact with the soil, the
selection of materials for parts from the point of view of damage c
seeds, ete,

2, For the constiruction of machines serving to protect plants,
a large amount of deficit meterial is used, However, we already kaow
of materials as substitutes which in all probability could be used
instead of deficit materials. But due to their synthetic character,
this rroblem extends beyond the possibilities cof industrial research,




XIi. Apparatus and Research Methods for Accurate Knowledge and
Definition of the Areas in Vhich Machines, Tools, and Agricultural
Machinery Operate

1. The designing of apparatus for the mechanical ieboratories
of soil centers. Equipment for research on the deformations end re-
sistance of soils under the influence of dynamic deformations. Com.-
mencement of experiments and, based upon these, theoretical work,

2. Designing of equipment for research on the sublerranean
tension against the parts of farm machines, aud especially investi-
gation of the pressures manifesting themselves on the surfece.

3. At the present level of technology, there appears the
possibility of working out a quick metnod for comparing anG desig-
nating the quaiity of splattering. The scientists who are working
on these problems have already agreed upon many points. The time
has come when it is possible tou stari work, discussion, and testing
as regards certain research methods which will satisfy at least the
most important postulates of the researchers. ' '

7. Over-ell Compilation of Financial Means -
a, For the plan 1961-1975

Anticipated financial means in millions of Zlotys

staff materials equipment construc- totals
expenses and power © tion in- _
‘ vestments
Scientific re-~
secrch in long-~ '
re.ge plan 80.8 9.55 43.4 19.7 153,45

b. For the pien 1961-1965

Anticipated financial means in millions of zlotys

staff materials equipment construc- otels
expenses and power tion in-
vestinents
Scientific re-
searcir in five-
year plan 16.8  3.45 17.8 7.7 45,78



(o
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8. C(Conelusions

The implementation ol the plan recuires not only appropriate
funds for the construction and equipment of scieuntific centers but
also a sufficiently large and skilled scientific cadre., The {rain-
ing of the lacking scientific cadres, however, is possible only
with a simultaneous assurance that the memhers will have such living
conditions as will permit them to devote themselves complately to
the solution of scientific problems, Until this happens, we shonld
not be under any illusions as to the developmert of science,

The group of engineering sciences which is looking into the
construction of farm machinery represents a group of sciences, among
which are those engaged in desjigning problems, which are quite back-
ward in comparison with other countries as well as in relation to
the level of knowledge in other fields of the engineering sciences,
The construction of farm machinery is extremely important to the na.-
tional economy, because supplying the country with machinery, tools,
and agricultural equipment places before the farm-machinery industry
a task that is one of the leading tasks in Poland,

5370 - END -
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