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Contribution of Professor K. G. Schindler (1869-1940) in formation of
agricultural mechanics, theory and practice of testing of the agricultural
machines and tools in Ukraine

Abstract. The article highlights the life and creative path of the outstanding
domestic scientist, theorist, methodologist and practitioner of agricultural engineering
K. G. Schindler, associated with the formation of agricultural mechanics in Ukraine.
The methodological foundation of the research is the principles of historicism,
scientific nature and objectivity in reproducing the phenomena of the past based on the
complex use of general scientific, special, interdisciplinary methods. For the first time
a number of documents from Russian and Ukrainian archives, which reflect some facts
of the professional biography of the scientist, were introduced into scientific
circulation. The main directions of fruitful pedagogical and scientific activities of
K. G. Schindler, key segments of his creative search, which determined the further
development of agricultural engineering, his leadership in the scientific community
were described. It was proved that Professor K. G. Schindler has the primacy in
founding the Station of Testing for Agricultural Machines and Tools at the Kiev
Polytechnic Institute, which provided students of agronomic and mechanical faculties
with the opportunity to get acquainted with the existing types and designs of tillage
machines, systematically test its research methods. In addition, the station carried out
scientific work on the study of certain issues of agricultural mechanization,
development of methods and devices for research of agricultural machinery and
implements. The seven functions of the agronomic-type research station developed by
scientists for the first time in Europe at the beginning of the last century have become
a reference point for many generations of researchers of agricultural machinery.
K. G. Schindler was the first in the world to theoretically substantiate the need to
improve the design of tillage equipment depending on soil and climatic conditions,
made a significant contribution to the theory of soil deformation with the shelf of the
plow body. In addition, he improved the Sakka dynamometer, developed a control
dynamometer to check traction dynamometers and other devices, improved existing
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and developed new designs of tillage machines. K. G. Schindler was the first in
Ukraine to teach a course in agricultural engineering.
Keywords: K. G. Schindler; agricultural industry; research station of
agricultural machines and implements; Kiev Polytechnic Institute

Introduction.

One of the basic directions of the modern history of agricultural science in
Ukraine is the study of the intellectual biographies of its prominent representatives,
which express domestic priorities in the modern information space, contribute to the
formation of ideas about the integral process of organizing agricultural research and
the dissemination of industry education. The study of their creative heritage will help
to revive the national idea in Ukraine, to ensure the unity and continuity of generations
of agricultural scientists. Considering this, agricultural biography should become the
fundamental segment of research on the history of domestic agricultural science. The
development of this direction is especially important in conditions when the biography
of the humanities is becoming more active, the scientists of which have suffered more
from political actions than the researchers of natural disciplines.

At the same time, a new surge in the development of biography studies and the
reconstruction of biographies of agricultural scientists is associated with a rethinking
of previous historical knowledge, a shift in research emphasis from the “history of
elites” to “second plan” personalities, a turn to historical anthropology, micro-level
research, and an appeal to interdisciplinary methods in the study biographical
information. A striking figure in the history of agricultural science in Ukraine is
Professor K. G. Schindler — a talented scientist in the field of agricultural mechanics,
teacher and organizer of the educational process. Generating approaches laid down by
K. G. Schindler have not lost its relevance and are a roadmap for posterity.

The purpose of this work is to reconstruct the contribution of Professor
K. G. Schindler in the formation of agricultural mechanics, theory and practice of
testing the agricultural machines and tools, to show his role in the organization of
higher branch education in Ukraine.

Research methods.

The methodological basis of the research is formed by the principles of
historicism, scientific nature and objectivity in converging the phenomena of the past
based on the complex use of general scientific, special, interdisciplinary methods. The
general scientific methods such as synthesis, analysis, induction and deduction were
used to determine the object and subject, goals and objectives, scientific novelty of the
article, formulation of conclusions and generalizations. The article uses a modern
categorical-conceptual apparatus applied by historians, biographers and specialists in
other branches of science, taking into account the interdisciplinary nature of this
research. The complex application of various means of search, analysis and synthesis
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provided the possibility of optimal use of archival documents and materials, published
sources, scientific works.

Results and discussion.

The special role of K. G. Schindler in the development of domestic mechanical
engineering was noted in a number of publications by his contemporaries, colleagues
and students. First of all, it should be noted the publication of A. Beretti about the
article by the scientist on American threshers (Beretti, 1898). The articles of
M. M. Kagan, V. I. Nagibin, S. N. Bogoiavlensky about the Station for Testing of
Agricultural Machines and Tools at the KPI (Kagan, 1902; Nagibin, 1909;
Bogoiavlensky, 1913). After the emigration of K. G. Schindler in 1919, the situation
with regard to the results of his work changed radically and moved, at best, into the
format of statements of some facts of his biography and activities. In the early 1920's,
the compilers of a joint collection dedicated to the 25" anniversary of the Kiev
Polytechnic and Kiev Agricultural Institutes (Kiev Polytechnic and Kiev Agricultural
Institute, 1923) first spoke about the role of K. G. Schindler in creating the Station of
Testing for Agricultural Machines and Tools at the KPI, as well as the Cathedra of
Mechanical Engineering created by him, where a new scientific school was born; in a
stated form, his pedagogical activity is revealed, and especially as the Dean of the
Mechanical and Agricultural departments of the Kiev Polytechnic Institute of Emperor
Alexander Il. In the future, all references to K. G. Schindler pass into the
fragmentariness of practically the same direction.

Some information about the life and work of K. G. Schindler is reconstructed in
publications on the Russian emigration by S. Narizhnyi, Z. Sladek, L. Ye. Kovalevsky
(Narizhnyi, 1942; Sladek, 1991; Kovalevsky, 1991). In the essay on history, prepared
for the 100" anniversary of the KPI, its authors named K. G. Schindler in the galaxy of
“... outstanding scientists ...” who, together with E. F. Votchal and P. R. Slezkin taught
at the agronomic department, as well as with V. L. Kirpichev, S. P. Timoshenko,
E. O. Paton, G. G. Metz, S.P. Sheinterg, etc. formed his own scientific school
“...agricultural engineering” and it became “... leading in training for agricultural
engineering” ( Bieliakov, et al., 1995, 20-21).

Academicians of the Russian Agricultural Academy and the Ukrainian Academy
of Agricultural Sciences P. M. Vasilenko and L.V. Poghorily have addressed some
achievements in the field of agricultural engineering of this famous scientist
(Vasylenko & Voitiuk, 1998; Poghorily, Mudruk & Shkvyra, 2003). A number of
publications about K. G. Schindler have prepared by the author of this article
(Verhunov, 2019; Verhunov, Mudruk, 2001; Verhunov, Mudruk, & Shkvyra, 2019).
However, all the listed works do not give a complete picture of the scientist's
personality and only fragmentarily coverage certain aspects of his life and work.

K. G. Schindler occupies an honorable place in domestic and world agricultural
science. Despite the high assessment given by Academician V. I. Vernadsky in 1911,
an ordinary professor of the KPI of Emperor Alexander Il K. G. Schindler, as an
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outstanding scientist and teacher, other luminaries regarding his creative research, first
of all, in the field of testing agricultural machines and tools (Vernadsky, 2002, p. 197),
fundamental discoveries in the field of plow construction, and historians regarding the
organization of educational process in the KPI, as well as inventions presented at all
kinds of competitions, however, due to the solely ascertaining of individual facts of the
biography, numerous inconsistencies continue to remain and even the pages of his good
deeds that have not been fully investigated in the name of the further development of
domestic and world science.

Two editions, prepared on the basis of materials from Ukrainian and Russian
archives, to some extent reveal in some detail some of them, especially regarding the
stay and work of K. G. Schindler during the period of emigration (1919-1940)
(Verhunov & Mudruk, 2001, p. 6; Verhunov, Mudruk, & Shkvyra, 2019, p. 12-15).
The new documents that became available not so long ago made it possible to reveal
more contextually the activities of K. G. Schindler during his work at the KPI of
Emperor Alexander Il and especially fill the years of stay in KPI with theoretical,
methodological and practical meaning in the field of testing agricultural machines and
tools. The same applies to expanding the understanding of his creative activity to create
new types of plows, seeders and other agricultural implements.

Thanks to familiarization with previously unavailable archival documents,
unknown facts about the biography of the scientist were revealed. He was born on June
15, 1869, in Tver in a family of Swiss citizens — Gabriel Schindler and Emilia Miiller,
who had a residence permit in the Russian Empire (SA Tver region. F. 848. D. 1. C.
228. P. 25). In 1887, he graduated from the additional class of the Tver real school,
receiving secondary education. Demonstrating a penchant for the exact sciences, from
September 1 of the year he entered the Mechanical Engineering Department of the
Imperial Moscow Technical School (SAK. F. 18. D. 2. C. 289. P. 102). After
completing a full course of study, in 1893, he was awarded the title of mechanical
engineer, as well as personal honorary citizenship, provided for in paragraph 2 of § 23
of the “Charter” of the school. During studies, he first got acquainted with the
competition for testing agricultural tools, held on September 12, 1892 at the
educational and practical Butyrsk farm of the Agricultural School of the Imperial
Moscow Society of Agriculture, already then noted the absence of specially trained
specialists for expert assessment of the economic suitability of agricultural machines
and tools in some soil and climatic conditions of the country (Perepelkin, 1896, p. 11).

K. G. Schindler began a career as a mechanic at the Borinsk sugar plant of
brothers S. and N. Gardenin, located near Lipetsk, Tambov province, where he worked
until 1895. In the same year he went to Germany, Austria, Switzerland for study the
agricultural machines and tools. For some time he performed private work on the
installation of equipment at the factories of the Central Industrial Region, in the
summer of 1896 he taught and supervised practical classes for students on the study of
agricultural machines at the Moscow Agricultural Institute, where K. G. Schindler got
to know the future Honorary Academician of the USSR Academy of Sciences
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V. P. Goriachkin (1868-1935). Together with him, he organized the Second
Competition-Exhibition of Agricultural Machines from July 10 to August 12, 1896
under the auspices of the Imperial Moscow Society of Agriculture at Butyrsk Farm.

K. G. Schindler prepared two fundamental “Reports” for the sections of the
exhibition: 1) reapers and reapers-binder; 2) complex threshers and locomotives
(Perepelkin, 1897, pp. 6-89). The level of professionally prepared reports testified to
the emergence of a talented specialist in this field. In his opening remarks,
K. G. Schindler and V.I. Grinevetsky first proposed to organize the special stations for
the theoretical and practical study of agricultural machines and implements (Kagan,
1902, p. 8). They proved the need for state transfer of agricultural engineering issues
to the specialized scientific institutes.

As one of the best specialists in the field of agricultural machinery, the Ministry
of Agriculture and State Property sent K. G. Schindler to Germany, France, England
and North America to study industrial mechanical engineering. In Paris, he got
acquainted with the activities of the Station for Testing Machines and Tools headed by
Professor Ringelmann. The scientist displayed the results of what he saw in the United
States in a series of articles on the pages of the magazine “Boss” published in 1897—
1898. These publications not only brought him well-deserved fame and authority, but
also became the impetus for the beginning of a professional discussion among
specialists. An example was the presentation of K. G. Schindler features grain storage
at American elevators (Beretti, 1898, p. 1184). In the end, the discussion contributed
to the introduction of the American approach in the Russian Empire.

In 1897, K. G. Schindler published an original brochure with 48 figures in the text
— “From Practice for Practice. Agricultural tools and machines. I. Plow”, which was
recognized as a helpful manual for both farmers and students of agricultural
educational institutions of the Ministry of Agriculture and State Property
(Bibliografiya, 1898, p. 388). According to the proposal of the Governor of the
Kharkov Educational District of September 25, 1898 No. 79042, K. G. Schindler was
appointed a lecturer for the hire of the Kharkov Technology Institute of Emperor
Alexander Il (KhTI), which opened in July 1885, with the instruction to lead the
drawing lessons in one of the first-year groups for six annual hours with a reward for
each annual hour of 120 rubles (SAK. F. 18. D. 2. C. 289. P. 71).

There are several reasons for K. G. Schindler's move to Kharkov. In the first place
was the government's decision to start systematic training of specialists for agricultural
engineering. To this end, on the basis of the recommendation of the ministers of public
education and finance, KhTI was proposed to open an appropriate cathedra, as well as
a Station for Testing of Agricultural Machines and Tools. At a meeting of the Scientific
Committee of the KhTI on May 14, 1895, this recommendation was unanimously
supported (SA Kharkov region. F. R-1682. D. 2. C. 370. pp. 13-16). The new cathedra
was headed by Adjunct Professor G.A. Latyshev (1857-1922), who also performed the
duties of equipping a Station for Testing of Agricultural Machines and Tools similar
to a station at the University of Halle (Germany) (SA Kharkov region. F. R-1682. D. 2.
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C. 370. P. 134). After moving to Kharkov, K. G. Schindler and G. A. Latyshev took an
active part in an attempt to reorganize the educational process at the institute.

K. G. Schindler in the presence of the director and the clerk of the institute signed
the “Sworn List”, in which he made an oath to serve faithfully and obey His Imperial
Majesty in everything (SA Kharkov region. F. R-1682. D. 2. C. 370. P. 3). A little later,
on October 8, 1898, a new proposal was received from the trustee of the Kharkov
Educational District under No. 7444 —to work as a laboratory assistant created in 1895
at the KhTI and in fact the first in the Russian Empire specialized station for testing
agricultural machines and tools with retaining the right to conduct drawing classes for
first year students (SAK. F. 18. R-1682. D. 2. C. 289. P. 71).

By letter No. 91 of December 19, 1898, classified as “secret”, the director of the
KhTI turned to the Moscow chief police officer with a request to provide information
about “... police reliability ... of mechanical engineer K. G. Schindler”. Already on
December 25, 1898, he allowed K. Schindler to be a teacher at the Kharkov
Technology Institute of Emperor Alexander Il (SA Kharkov region. F. R-1682. D. 2.
C. 370. P. 10). In turn, the director of the institute notified “His Excellency Mr. Trustee
of the Kharkov Educational District “About receiving a document on the reliability of
K. G. Schindler”. At that time, obtaining such a document was more important than the
professional qualities of the applicant for the position. In his letter of consent, the chief
police officer asserted that K. G. Schindler, while living in Moscow, had “... approving
behavior and moral qualities, he was not involved in political matters” (SA Kharkov
region. F. R-1682. D. 2. C. 370. P. 15). Almost immediately, K. G. Schindler became
involved in all the components of the organization of the scientific and educational
process at the institute. He was appointed a temporary member of the economic
committee for summer time instead of Professor Gemilian, who was on leave (SA
Kharkov region. F. R-1682. D. 2. C. 370. P. 27). In fact, he was considered at the
institute as deputy members of the economic committee during their vacations.

K. G. Schindler was invited to participate in competitions for testing agricultural
machines and tools produced, first of all, in the European part of the Russian Empire.
So, according to the petition of the Kursk Provincial Zemstvo Board of June 28, 1899,
which followed the recommendation of Professor G.A. Latyshev, K. G. Schindler was
invited to take part in the corresponding competition on August 25-31 in Kursk and
September 15-17, 1899, in Korochi, Kursk province. The zemstvo asked
K. G. Schindler to prepare general characteristics of the known tools before the start of
the competition, as well as to inform what devices were needed for expert assessment,
including the Burg's dynomometer. The director of the KhTI asked the Trustee of the
Kharkov Educational District to send K. G. Schindler to these competitions, as a result
of which he received consent and an advance payment of 75 rubles “... from the
amounts to strengthen the funds of the Kharkov Technology Institute” (SA Kharkov
region. F. R-1682. D. 2. C. 370. pp. 28, 29).

At that time, the director of the KhTI — a well-known scientist in the field of
mechanics and strength of materials, Professor V. L. Kirpichev (1845-1913) drew
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attention to a young, gifted, hardworking employee. After his appointment in 1898 as
director of the newly established Kiev Polytechnic Institute of Emperor Alexander I,
he, by letter dated May 16, 1899, invited K. G. Schindler to the position of
Extraordinary Professor of the Cathedra of Applied Mechanics (SAK. F. 18. D. 2.
C. 289. P. 103). It was agreed that K. G. Schindler, starting from September 1, 1899,
would officially teach mechanics at the agricultural department and a special course in
agricultural engineering at the Mechanical Department (SAK. F. 18. D. 2. C. 289.
P. 18). Nevertheless, the process of official admission to the KPI, unfortunately, was
delayed for various reasons. There was a possibility that K. G. Schindler would take
the position of acting Extraordinary Professor in the Cathedra of Mechanics at the
Warsaw Polytechnic Institute of Emperor Nicholas Il (SAK. F. 18. D. 2. C. 289. P. 14),
as evidenced by a letter dated November 3, 1899, from the Vice-Director of the
Department of Trade and Manufactures of the Ministry of Finance to the director of
this institute. K. G. Schindler became a full-fledged full-time teacher only from
December 31, 1899, according to the transferring and permission of ... His Excellency
Mr. Minister of Finance” (SAK. F. 18. D. 2. C. 289. P. 72), but not beginning of 1900,
as D. Zhurilo writes in monograph (Zhurilo, 2016, p. 88).

There is reason to assert that the choice of Kiev for the implementation of creative
plans for K. G. Schindler was no accident. As it was possible to establish, the stories
and letters of his cousin, R.F. Schindler, who completed a full course of sciences at the
Faculty of Medicine of the Imperial University of St. Vladimir and from December 16,
1881, was approved as a Doctor with honors, served as a positive perception of this
possibility (SAK. F. 16. D. 465. C. 4761. P. 168). However, the main argument in favor
of Kiev and its polytechnic institute was, of course, a personal Professor
V. L. Kirpichev's invitation for K. G. Schindler with the prospects of conducting
research in the field of testing of the agricultural machines and tools (SAK. F. 18. D. 2.
C. 289. P. 103). Before starting teaching at KPI, with the permission of the Minister of
Finance, he went on an overseas leave to Germany for a month to inspect the factories
of the agricultural machines (SAK. F. 16. D. 465. C. 4761. P. 71).

At a joint meeting of the agricultural and chemical faculties on March 18, 1900,
K. G. Schindler substantiated the need to open a Station for the Testing of Agricultural
Machines and Tools at the KPI (Kramarenko, 1924, p. 188; Nagibin, 1909, pp. 38-53).
Director of the institute K.A. Zvorykin, recommending K. G. Schindler for the position
of acting Dean of the Agricultural Department, wrote that he not only possesses “...
excellent lecturer qualities ...”, but also outstanding ... organizational and
administrative skills” (SAK. F. 18. D. 2. C. 289. P. 30). These qualities, in his opinion,
K. G. Schindler demonstrated by creating a machine testing station at the KPI, without
adequate budgetary funding. Thanks to the researches of the scientist, it was possible
to prove “... a great importance of the mechanical tillage, contributing to both a more
perfect way of using existing soil constituents, and saving moisture, depending on its
type and condition” (SAK. F. 18. D. 2. C. 289. P. 31).
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By constantly experimenting, the station made it possible to expand the design
possibilities of using agricultural machines and tools obtained under strict scientific
conditions. In addition to considering exclusively the technical side of the issue,
K. G. Schindler structurally filled the Station for Testing Agricultural Machines and
Tools of the KPI, which he was creating, not only with a special laboratory, but also
with an experimental field. The scientist argued that in the study of agricultural
machines and tools, as much attention as possible should be paid to the final result of
all agricultural operations, namely, the level of the yield of cultivated plants. In
addition, the station provided an opportunity for students of the agronomic and
mechanical faculties of the KPI to get acquainted with the existing types and designs
of agricultural machines and tools directly in operation, as well as study the methods
of its research. Besides, scientific work was carried out on the study of some issues of
agricultural mechanization, as well as the development of techniques and instruments
for testing of the agricultural machines.

Among the devices which almost until the end of the 30s of 20th century used in
the country when testing agricultural implements should, in the first place, put the
redesigned K. G. Schindler traction Sakka dynamometer. There was a serious flaw in
its primary design, namely the absence of a device giving a zero line on the diagram
and the use of a simple wooden pencil, reinforced with a clamping screw. As a
consequence, the control measurements gave a significant error in the measurement
values. Practically from the first days of its activity, the Kiev Station of Testing for
Agricultural Machines and Tools faced this shortcoming. As a consequence,
K. G. Schindler developed and proposed some design improvements. The wooden
drum was replaced with an aluminum one, in which two spring plates were fixed.
Instead of millimeter steel, use specially lined and cut paper into separate sheets. A
small sharp-toothed roller was adapted to draw a constant line, which was pressed by
a spiral spring. They started using a specially designed metal pencil. In addition, they
completely abandoned the hinges, redesigning the dynamometer by replacing the
conical buffer spring with a cylindrical one. Moreover, another type of self-recording
dynamometers ‘... with a flat spring” was made. By the way, all dynamometers
designed by K. G. Schindler were manufactured by the KPI Mechanical Workshop,
whose products in 1903 ... at the exhibition of professional schools ... from the
organizing committee took second place after the Imperial Moscow Technical School.’
On the basis of about 5000 annual measurement diagrams obtained, the corresponding
measurement procedures for both new structures based on the Sakka dynamometer
were developed, and two basic principles of their use were proposed: stress gets tired
and deformed; 2) conclusions with the existing theory of agricultural machines and
implements should be based on a large number of repeated observations or on mass
experiments. As a consequence, K. G. Schindler proposed a method for dynamometric
accounting when plowing simultaneously with measuring the width and depth of the
furrow. According to it, the assessment was carried out on eight furrows (4 in one and
the other direction). However, the general conclusion was taken for six furrows. As for
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the self-regulating device redesigned by K. G. Schindler, for a long time in the Russian
Empire he was considered a control (reference) and all institutions that had traction
dynamometers annually sent them to the Station for testing agricultural machines and
tools of the KPI for verification. Among them is the Imperial Agricultural Museum in
St. Petersburg, where “... a dynamometer for horse drives designed by
Prof. K. G. Schindler ... “was used for... inspection of plow dumps and their correction’
(Bogoiavlensky, 1913, pp. 290-292).

K. G. Schindler was directly related to the opening of the Station for Testing of
Agricultural Machines and Tools of the Elisavetgrad Agricultural Society in 1907. He
developed principles and an estimate, chose the location of the station and the director-
learner — V. I. Nagibin. All the proposals were accepted by the society during
K. G. Schindler's visit to Elisavetgrad on February 10-13, 1907 (SAK. F. 18. D. 2.
C. 289. P. 52). Subsequently, on its basis, according to the decision of the Kherson
provincial zemstvo of April 20, 1911, the famous Ajam Experimental Station was
created, headed by M. I. Irlikov (now the Institute of Agriculture of the Steppe of
NAAS). A little later, in 1912, the Yakimovsk Test Station was opened under the
leadership of D. D. Artsybashev, and then — in Orel, Samara, Tashkent,
Blagoveshchensk, Vyatka and at the Plotyansk Experimental Station.

K. G. Schindler was one of the first in Europe to develop the seven functions of
the agronomic-type test station, which have been a reference point for many
generations of agricultural technicians (Verhunov, & Mudruk, 2001, p. 21; The tasks,
1907, p. 6). Today, only the number of tests have changed, and the equipment has
become more energy-intensive, automated and using a space navigation system.
However, the generating approaches laid down by K. G. Schindler have not lost its
relevance. In accordance with its, only in Ukraine, Leonid Poghorily's Ukrainian
Research Institute for Forecasting and Testing of Equipment and Technologies for
Agricultural Production, Cathedra of Mechanization of Tillage and Sowing of
Agricultural Crops of the NSC “Institute of Mechanization and Electrification of
NAAS”, Academician P. M. Vasilenko's Department of Agricultural Machines and
Systems Engineering of Faculty of Mechanics and Technology of National University
of Life and Environmental Sciences of Ukraine are functioning.

The first in world practice, the scientist prepared and published in 1902 a
fundamental work — the atlas of agricultural machines “Polytypes, sketches and
drawings of machines-tools of modern agriculture” in the series “The doctrine of
agricultural machines and tools” (Polytypes, 1902). In 1904, based on the “Atlas”,
K. G. Schindler publishes no less, as they say, the requested special monographs:
“Machinery-tools of modern agriculture” (The machines — implements, 1904) and
“Theory and design of arable tools” (Schindler, 1904). These publications revealed the
evolution of the design and manufacturing technology of plows, and K. G. Schindler
established himself as an outstanding historian of science and technology.

The competitions for testing agricultural machines and tools brought
K. G. Schindler deserved fame as a leading specialist in his field in the country and the
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world. The first official of these was the competition for testing sugar beet seeders
(from six manufacturing plants) held in the summer of 1902 in the “Sukhoi Yar” estate
of the Countess M. E. Branitska's countryseat near Bila Tserkva. The initiator of the
event was the Kiev Society for Mutual Assistance of Farmers and Foresters with
Higher and Secondary Education, in which K. G. Schindler was one of ten honorary
members. He became the developer of the “Test Program” published prior to the
competition. After this competition, dozens of similar ones took place. Suffice it to
recall: 1) the test of self-feeders for steam threshers in the Zhukovsk economy of Prince
V. S. Kochubei in the Poltava region in July 1904; 2) in the estate “Pady”
V. L. Naryshkina (Saratov province) in the summer of 1905; 3) in the Sharov economy
of L. Ye. Kening (Kharkov province) in September 10-22, 1905; 4) in the economy
“Sukhoi Yar” in the estate of Countess M. E. Branitska near Bila Tserkva — beet cutters
in May 24, 1907; 5) in the spring of 1908, organized by the Elisavetgrad Society of
Agriculture — plows and seeders; 6) testing of combined seeders under the auspices of
the Kiev Mutual Aid Society of Farmers and Foresters with Higher and Secondary
Education in the summer of 1908; 7) threshers under the auspices of the Ekaterinoslav
Provincial Zemstvo on June 3, 1908; 8) plows, organized by the Benderov District
Zemstvo Council (Bessarabian province) on May 26, 1909; 9) agricultural machines
and implements on the Freidenberg estate, organized by the Finnish Central
Agricultural Society on August 25, 1909; 10) tools for surface tillage, the organizer of
the competition of which was the Poltava Provincial Zemstvo on June 25-26, 1910,
and others. And these are only those for which, under the editorship of K. G. Schindler,
large-circulation available official “Reports” were published. There is documentary
evidence the competitions were held in other regions of the Russian Empire, for
example, in the Caucasus and Crimea (SAK. F. 18. D. 2. C. 289. P. 60).

On November 14, 1905, in the main physical auditorium of the Kiev Polytechnic
Institute, K. G. Schindler, after six years of promises, publicly defended his
dissertation presented at the Mechanical Department entitled “Theory and design of
arable tools” for the title of Adjunct Professor of the Institute (SAK. F. 18. D. 2. C. 289.
P. 40). The level of the prepared dissertation, the depth of the results examined in
questions of theory and methodology, as well as the brilliant defense almost
immediately brought K. G. Schindler into the ranks of the leading scientists in the field
of applied mechanics not only in the country, but also in the world. After successfully
defending his dissertation, by orders of the Minister of Trade and Industry of December
13, 1905, K. G. Schindler was appointed an Extraordinary Professor in the Cathedra of
Mechanics, and on January 19, 1907, an Ordinary Professor in the same cathedra. The
desire to be approved as an Ordinary Professor in the Cathedra of Mechanics of the
KPI prompted him on May 4, 1906 to officially resign from the post of Dean of the
Agricultural Department (SAK. F. 18. D. 2. C. 289. P. 71, 49).

Since 1907 K. G. Schindler was among the first 14 members of the Bureau of
Agricultural Mechanics of the Scientific Committee of the Main Directorate of Land
Management and Agriculture, created by the Tsar's Decree in 1894 (Erk, 2004, pp. 40—
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41). The scientist took part in almost all official events organized by the Bureau in the
capital, as well as machine competitions throughout the country: Yekaterinoslavl,
Bezenchuk, Vitebsk, Odessa, held in 1910-1911. During its visit, he prepared expert
opinions and assessments. K. G. Schindler received an invitation to become a member
of the editorial board of the well-known 12-volume edition “Complete Encyclopedia
of Russian Agriculture and Related Sciences”. He not only reviewed, but also wrote
articles for it, for example “Steam Plows” to Volume VI (Schindler, 1912). He was
among the members of the editorial committee of the agricultural and economic journal
of the South Russian Society for the Promotion of Agriculture and Agricultural
Industry, better known as the Kiev Agricultural Syndicate — “Economy” (1906).

The outstanding authority of K. G. Schindler in the professional environment of
scientists and teachers is evidenced by the fact of his election as Chairman of the Board
of a specialized creative branch scientific association — the Kiev Agronomic Society,
which the author of this publication considers as one of the forerunners of the modern
National Academy of Agrarian Sciences of Ukraine. The date of its formation should
be considered February 12, 1909, when the Kiev City Administration approved the
“Statute”. Already on February 17, 1909, the first general meeting of 39 founders took
place, at which the election was held under the comrade (deputy) of the Chairman of
the Management Board — S.L. Frankfurt (lost, Skuratov & Skvortsov, 1910, p. 9).
K. G. Schindler held this position until March 1911.

In 1911, K. G. Schindler, as the Dean of the Mechanical Department, together
with seven leading professors and three teachers, by “... order of His Excellency Mr.
Minister of Trade and Industry ...” (SAK. F. 18. D. 2. C. 289. P. 66), was relieved of
his post at the KP1 for political reasons: for defending the rights of students in the well-
known case of Kasso on violation of the restrictive 5% rule and admitting an additional
twenty Jewish students to the institute (Los', Plygunov, & Chernenko, 1961). As for
the Station for Testing of Agricultural Machines and Tools at the KPI, after
K. G. Schindler's dismissal, it practically lost its significance and, most importantly, its
authority. The same fate befell the cathedra headed by him. The authority of the
scientist was evidenced by the fact that even after his release from official posts, he
was invited to participate in the All-Russian conference on the organization and tasks
of stations in relation to agricultural engineering, convened on January 28-30, 1912
(Erk, 2004, p. 54).

In mid-April 1915, the cultural plow of the SFP, designed by K. G. Schindler
during 1911-1915, were tested in the presence of representatives of the Society of
Western Zemstvos, the “Worker” partnership and farmers, on two plots of land with
an area of 100 sq. fathoms of the peasant Matvey Yursky in the village Demeevka of
the Kiev district of the Kiev province. According to some criteria, it turned out to be
preferable in comparison with the existing analogs “... Sakka plows and Russian copies
.7 (P.P., 1915, p. 346).

At the competition organized in 1912 by the Moscow provincial zemstvo for the
construction of a rational peasant plow, the one created by K. G. Schindler plow OK 7
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manufactured by the Bryansk plant. The standard of construction K. G. Schindler
plows was confirmed by the All-Russian Agricultural Exhibition held on May 29 —
October 15, 1913 in Kiev. This was confirmed by the exhibit made by the Kolomensky
plant with an original front end of a scooter and a parset dump of a special shape
(Yaroshevich, 1914, p. 236). In addition, the improved cultivator designed by
K. G. Schindler, who united the possible harrows, represented by the partnership
“Worker”. The organizing committee of the exhibition also noted the reaper-loader,
improved by the scientist. High agrotechnical qualities were shown during tests at the
Omsk machine-building station at the end of the summer of 1913 by the colonist plow
of the Kolomensky plant of the K2 brand with a blade designed by K. G. Schindler.
High competitive capabilities of plows designed by K. G. Schindler was confirmed by
the corresponding competitive tests from 10 plants carried out in two stages (June 3—4
and September 4-9, 1915) by the Kiev Association of Western Zemstvos. In terms of
plow lightness and productivity (0.55-0.77 dessiatines per day), he peremptorily took
first place and outstripped the widely advertised foreign model of the Sakka type.

K. G. Schindler justly achieved his triumph as a designer at the First All-Russian
Exhibition of Agricultural Machines of Domestic Production, which opened in
Moscow on October 11, 1915, where the “Schindler's” plow of the “Worker”
partnership No. 35 was noticed. At the exhibition, the scientist presented a whole a
series of his inventions. So, among a large group of plows of the Sakka type, he
presented some plows from the “Worker” partnership. It could be designated as an
attempt to create an original self-propelled front plow. The designer managed to
achieve a hinged connection of the rack with the beam of the plow body.

This, among other things, made it easier to carry out the correct assembly of the
plow at the factory. Although, at the same time, the front of the plow was a complex
device, not very convenient for machine. A very detailed assessment of the single-body
plows created by K. G. Schindler under the auspices of the “Worker” partnership was
given by V.D.Koval in a special publication “On the plow of the “Worker”
partnership on the pages of “Agricultural Gazette” No. 44, 1915. He emphasizes that
its appeared not only “... in a difficult time for the Russian agricultural engineering
industry ...”, but also “... its had a number of original features in constructive part”
thereby refuting the well-established idea that there was no better Sakka plow for
tillage (Koval, 1915, p. 1202). K. G. Schindler's new plow, with its appearance and
design solutions, gave grounds for its further improvement.

The February bourgeois-democratic revolution of 1917 in tsarist Russia made
changes in the life of the scientist. There is every reason to believe that K. G. Schindler
accepted it and even planned to return to Kiev to teach at the KPI. On March 21, 1917,
an emergency meeting of the Council of Professors of the KPI took place, at which a
corresponding Commission was created from representatives of the professors and
students. The participants also made a decision “... on the return of the professors
dismissed in 1911 during the period of student unrest” (At Polytechnic, 1917, p. 3). A
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corresponding petition was also sent to K. G. Schindler, but his move to Kiev became
actually impossible due to rapidly developing events.

Until 1919, the scientist worked in various private institutions in Russia that were
engaged in the import, sale and manufacture of agricultural machinery. In 1919, he
emigrated to England, where he acted as an authorized representative of “Agryunion”,
as well as director of the British company “Agryunion Limited”. In August 1921, he
moved to Czechoslovakia, where he became a member of the council of the
authoritative emigrant body — the Russian Academic Group, and from October 1921 —
of the Council of Russian Professors under the Committee for the Education of Russian
Students in Czechoslovakia under the Ministry of Foreign Affairs. He headed the
Department of Natural and Agronomic Sciences of the Academic College. In 1921
1922, he lectured at Czech agricultural courses, and also headed the Russian
Agricultural Club in Prague. In 1922-1928, he headed the Agricultural Department,
the Cathedra of Mechanical Engineering of the Russian Institute of Agricultural
Cooperation in Prague. Concurrently, he was a Professor at the Cathedra of
Agricultural Engineering Science of the Agronomy and Forestry Department of the
Ukrainian Economic Academy in Podebrady, where he created the Cathedra of
Agricultural Engineering Science, and in 1924 — a cabinet for practical training. For
various reasons, he was forced to leave his job at both universities. He received an
invitation to teach in several leading educational institutions in Europe and America,
but refused for various reasons. Until the end of life, he worked on the improvement
and development of new designs of tillage machines. K. G. Schindler died in 1940 and
was buried in Prague.

The conducted research allowed the creative heritage of K. G. Schindler for the
formation of agricultural mechanics, theory and practice of testing of the agricultural
machines and tools, conditionally divided into periods:

the first (1887-1898) — the formation of scientific interests under the guidance of
a corresponding member of the Imperial St. Petersburg Academy of Sciences
N. Ye. Zhukovsky at the Imperial Moscow Technical School. Consolidation of the
acquired knowledge by the mechanic of the Gardenin brothers' sugar factory (1893—
1895); during a seven-month trip to Germany, Austria and Switzerland (1895); private
work on the installation of equipment in factories of the Central Industrial Region
(1896); business trips from the Department of Agriculture to Germany, France,
England, North America (1897-1898). The experience of competitive examinations at
the Butyrsky Khutor of the Moscow Agricultural Institute (1896-1897) for testing
agricultural machines and tools;

the second (1889-1911) — theoretical and methodological, practical, research and
educational activities on the formation and development of agricultural mechanics for
the needs of testing agricultural machines and tools of agronomic orientation with work
at the corresponding station at the KhTI of Emperor Alexander I11 (1898-1899) and
organizations, as well as the leadership of the specialized KPI (1900-1911).
Organization of carrying out and instrumental and methodological support of
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competitions-tests of agricultural machines and implements throughout the European
part of the Russian Empire and, first of all, the Ukrainian provinces (1902—-1910). The
beginning of theoretical and design developments regarding the plow blade, which was
realized in a dissertation defended in 1905 and a series of fundamental monographs.
Outstanding scientific and educational activities for the training of specialists for the
needs of agriculture and especially — testing of agricultural machines and implements;
the third (1911-1919) — commissioning activities in the trade of agricultural
machines of the “Rabotnik™ partnership in St. Petersburg and consulting of their
production at supplier factories. Systematic design work on the creation of various
types of plows, seeders, reaping machines and cultivators, which was recognized at
various regional competitions and all-Russian exhibitions. Bryansk and Kolomna
plants began their mass production;

the fourth (1919-1940) — an attempt to organize the export of agricultural
machines and implements from England to Soviet Russia. Teaching, scientific and
design activities for the training of emigrant Russian and Ukrainian youth in
Czechoslovakia. Preparation of a series of publications, which, first of all, summed up
many Yyears of research on the foundations of mechanical engineering and the guiding
principles of the rational use of agricultural machines and tools (unfortunately, they
remained in manuscripts). Continues to develop new designs of tillage machines
(1930-1940). The most famous of them is the moto-cultivating plow — “steel shaft”,
which was patented in Czechoslovakia and Poland.

In the aggregate of the above, it can be argued that, based on his discoveries in
the field of agricultural mechanics and especially agricultural engineering, he has the
right to claim personalities — “historical elites”, and not as perceived for a long time by
secondary personalities. He achieved his greatest scientific achievements while
working in the Ukrainian lands at the KhTI and KPI (1898-1911).

Conclusions.

On the basis of the conducted research a conditional periodization of
K. G. Schindler's contribution to the theory and practice of testing the agricultural
machines and tools, as well as the formation of agricultural mechanics in Ukraine, is
proposed for the first time. It made it possible to assert that the most fruitful scientist
in this field was represented, working on the Ukrainian lands in the KhTI (1898-1899)
and especially in the KPI (1899-1911). These results became the basis for further
research into the period of emigration in Czechoslovakia (1921-1940). It should be
noted that, since 1902, K. G. Schindler was directly involved in the design, first for the
needs of the testing agricultural machines and tools in the form of improving and
creating a series of appropriate instruments, as well as methods for their use. From the
second half of 1911 to 1918 he actively designed the agricultural tools, primarily
plows. While in exile, he did not continue inventing so successfully, from 1928 until
his death.
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cinbcbko2ocnooapcokoco  mawunooyoyeanns K. I [llunonepa, noe'sizanuii  3i
CMAHOBAEHHAM CLIbCLKO20CNOOAPCbKOi Mexauiku ¢ Ykpaini. Memooonoziuny ocnogy
00CNIONCEHHSL CKAAMU NPUHYUNU  ICIOPUMY, HAYKOBOCMI [ 00 €KmusHocmi y
BUCGIMIEHH]  ABUW, ~ MUHYI020  HA  0a3i  KOMHIEKCHO20  BUKOPUCMAHHSL
3a2a1bHOHAYKOBUX, CReYIAIbHUX, MIHCOUCYUNTIHAPHUX Memo0is. Bnepuie 6sedeno 0o
HAYK0B8020 00i2y HU3KY OOKYMEHMI8 3 POCIUCOKUX [ VYKPAIHCOKUX apXisis, SKi
gidobpasicaromsb okpemi hakmu npogpecitinoi bioepagii uenoco. Oxapakmepuzo8aHo
OCHOBHI Hanpsamu naioHoi nedazoziunoi i Haykoeoi Odianvrocmi K. I'. [llunonepa,
KAIOYO08I CcecMeHmu 1020 MEOpUUX NOWLYKIG, AKI BUSHAYUIU NOOATbUWUL PO3BUMOK
CIIbCbKO2OCNO00APCbKO20  MAUWUHOOYOY8AHHS, U020 Ji0epCmeo 8  HAYKOBOMY
cnismogapucmei. /losederno, wo npoghecopy K. I. [llunonepy nanexcums nepwicms 8
3acHysanni Cmanyii 6unpobysaHv 3eMaepoOCbKUX MAWUHI | 3HAPSAOb ACPOHOMIYHOL
cnpamosarnocmi npu Kuigcobkomy nonimexuiuHomy iHcmumymi, aKa 3a0es3neqund
MOACTUBICMb CMYOEHMAM CLIbCbKO20CHOOAPCLKO20 | MEXAHIYH020 (haKyibmemie
O3HAUOMUMUCS 3 ICHYIOUUMU MUNAMU [ KOHCIMPYKYIAMU IPYHIMOOOPOOHUX MEXAHIZMIS,
cucmemHo gionpayvosysamu memoou ix oocniodxcenus. OKpiM mo2o, CMauyicio
30IUCHIOBANACS HAYKOBA pOOOMA 3 GUBUEHHS OKPEMUX NUMAHb MeXAHI3ayii Cillb CbKO20
2ocnoodapcmaea, po3pooKu Memooux i npunadie OJisi NpPo8eOeHHs BUNPOOYEaHb
3emMaepobCcbKkux mMawun i 3Hapsads. Bionpayvosamni euenum enepuie 6 €sponi Ha
NOYAMK)Y MUHYI020 CIOJIMMSL CiM (DYHKYIU O0CTIOHOI CMAHYTI A2POHOMIYHO20 MUNY
cmanu opieHmupom 0. 6azamvoxX NOKOAIHb OO0CHIOHUKI CLIbCbKO20CNOOAPCHKOL
mexuiku. K. I'" [llunonep nepwum y ceimi meopemuyHo oOIpYHMY8a8 HeOOXIOHICMb
VOOCKOHAJIEHHST KOHCMPYKYIL IPYHMOOOPOOHOI MeXHIKU 3ANIeHCHO 8i0 IPYHMOBO-
KAIMAMUYHUX YMO8, 3p00UE 8A2OMULL BHECOK 8 meopiio dedhopmayii pyHmMY noauyero
kopnycy nayea. Okpim moeo, yoockouamse ounamomemp Cakka, po3pooug
KOHMPOJbHUU OUHAMOMEmMD OJisl NPOBIPKU MAL0BUX OUHAMOMEMPI& ma IHWui npuiaou,
VOOCKOHANUG ICHYIOUI [ po3poou8 HOBI KOHCMPYKYIL IPYHMOOOPOOHUX MAULUH.
K. I'. lllunonep nepwum 6 Ykpaini nouas euxiadamu Kypc CilbCbKO20CN00APCbKO2O
Mawuno0y0y8aHHsI.

Knwuosi cnoea: K. I Illunonep; cintbcbko2oCnooapcoka NpoOMUCIOBICMY;
cmanyis eunpodyeansb 3emiepooCcoKux mMawur i 3Hapsaoe; Kuiscokuil nonimexuiunui
ITHCmMuUmym

BukTtop Beprynos
HarmmonansHast Hay4Has CeIbCKOXO3SWCTBeHHas OubOnmoreka HarmmonansHOM
aKaJICMUU arpapHbIX HAyK Y KpauHbl, Y KpauHa

Bxkuaang npogeccopa K. I'. HInnanepa (1869-1940) B cranoBieHHe

CeJIbCKOXO0351iICTBEHHON MEXAaHUKH, TEOPUU M NPAKTUKHU UCIIBITAHUH
3eMJIeleIbYECKUX MAIIMH M OPYIMil B YKpauHe
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Annomayun. B cmamve npedcmagnen OJ#CUSHEHHBI U MEOPUECKUU NYMb
8b10aI0UE20CSI OMEUeCmEEeHHO20 YUeH020, MeopemuKa, Memooono2d U NpaKmuxa
cenbckoxosalcmeenno2o  mawunocmpoenuss K. I [llunonepa,  ceazamnvlii  co
CMAHOBIEHUEM CENbCKOXO3AUCMBEHHOU Mexanuku 6 Ykpaune. Memooonocuueckyro
OCHOB8Y  UCCNEe008aHUsL  COCMABUIU  NPUHYUNBLL  UCMOPUZMA,  HAYYHOCU U
00BEeKMUBHOCMU 8 OCBCWEHUU SABNEHULl NpOoulio20 Ha 0aze KOMNIEKCHO20
UCNONL306AHUSL  OOUJEHAYUHBIX, CHEYUATIbHLIX, MEHCOUCYUNTUHAPHBIX MEmMOO008.
Bnepeuvie 66edeno 6 nayumwiti 06opom psio 00KyMeHmo8 u3 poCcCUiCKUX U YKPAUHCKUX
apxueos, ompasxcawue omoeavhbvle Gakmsl npogheccuorarvHol oOuospagpuu
VUeHO020. Oxapaxmepu3o6aHvl OCHOBHblE HanpaseieHus Nn1000MBOPHOT
neoazozuyeckoti u Hayunou oeamenvhocmu K. I'. [llunonepa, knrouegvle cecmenmbl €20
MBOPUECKUX  NOUCKO8,  KOMOpvle  onpedelunyu  OdalbHeluiee  pazeumue
CeNbCKOXO3AUCMBEHH020 MAUUHOCMPOEHUS, €20 TU0ePCMB0 8 HAYUHOM COoOuecmae.
Hoxkaszano, umo npogheccopy K. I'. LLlunonepy npunaonexcum nepeencmeo 8 co30aHuu
CmaHyuu ucnolmanuil 3em1e0elb4ecKux MAuwurn U opyoull aspoOHOMUYECKoU
HanpaenenHocmu npu  Kueeckom  noaumexnHuweckom uHCmumyme, KOmMOpasi
obecnequna 603MONCHOCMb CMYOEHMAM CelbCKOXO03AUCMEEHHO20 U MEeXAHUYECKO20
Gakynememos O3HAKOMUMBCA C CYUWECMBYIOWUMU MUNAMU U KOHCMPYKYUAMU
no48000padamvl8aOWUx MexaHuzMos, CUCMEMHO ompadamvléams Memoobl UX
uccnedosanusi. Kpome moezo, cmamyueti ocywecmensanacoe Hayunas paboma no
U3YUEHUIO OMOENbHbIX BONPOCO8 MEXAHU3AYUU CeNbCKO20 XO3UCMBd, pa3padomiru
MemoOuK u npubopos OJisi NpoeedeHUsi UCNLIMAHUL 3eMae0elbyecKux MAuuH U
opyouu. OmpabomanHvle yueHnviM 6nepavie 8 Eepone 6 Hauanie npouino2o 6eka cemb
@YHKYUL ONBIMHOU CMAHYUU A2POHOMUYECKO20 MUNA CMAU OPUEHMUPOM Ol MHOSUX
NOKOJeHUtl  uccieoogameneil cenvckoxossiicmeennou mexuuxku. K. I'. [llunonep
nepeviM 6 Mupe meopemuyecku 000CHO8AN He0OXO0OUMOCMb YCOBEPUIEHCNBOBAHUS
KOHCMPYKYUU noye000pabamviéarowell MmexHuKu 6 3aeUCUMOCMU OMm HNOY8EHHO-
KAUMAMUYECKUX YCI08UL, BHEC 8eCOMbILL BKAAO 8 MeOopulo 0ehopmayuu no4evl NOJIKOU
kopnyca nayea. Kpome mozo, ycosepuwencmeogan ounamomemp Cakka, paspaboman
KOHMPOJIbHBIU OUHAMOMEMDP OJis NPOGUPKU MA208bIX OUHAMOMEMPO8 U opyeue
npubopbl, YCOBEPUIEHCMBOBAIL Cyujecmaylowue u paspabomas HO8ble KOHCMPYKYUU
noysooopabamviearowux mawun. K. I [[lunonep nepsvim 6 Ykpaune wnauan
npenooasams Kypc celbCKOX03AUCMEEHHO20 MAUUHOCPOEHUS.

Knioueswie cnosa: K. I'. [llunonep; cenvbckoxo3saucmeeHHas npoMbluLIeHHOCHb,
CManyusi  UCNLIMAHUU  3emaedenvyeckux  mawun u  opyouu,  Kuesckuti
NOJIUMEXHUYECKUL UHCTMUIYM
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