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A NOTEWORTHY DATE

This yesr is the 20th sanniversary of the establish~
ment of Soviet rule in Latvia. On the 21lst July 1940 the
National Diet, carrying out the will of the Latvian working
people, voted in Soviet rule and decided on the entry of
the Latvian 8.S.R. into the friendly family of nations
which comprises the 8oviet Union.

The 8ocialist revolution in Latvia, as also in
Lithuania and Bstonia, was one of the first revolutions in
the world where the victory of the proletariat over the
bourgeoisie was achieved without an armed uprising, by
peaceful means.

In 1916, V.I. lenin wrote: "It cannot be denied that
in certain exceptional circumstances, for example in some
small state after the accomplishment of the socialist re~
volution Dy a large neighbor, a peaceful abdication by the
bourgeols government is possidle , if it is convinced of
the hopelessness of resistance and if they prefer to keep
their heads".

This foresight of the great Irnin was proved cor-
rect in the soclalist revolution of 1940 in the Baltie.
Bourgeois Latvia, like other Baltic countries, proved to bve
2 weak 1link in the system of imperialism. There hsd heen
created within the country a relationship of class forces
which was Sivourable to the prolstariat. The grsat example
of the U.8.8.R., the first soclialist state in the world,
had a powerful revolutionizing influence on the workers of
Latvia and inspired them in their struggle with the
bourgeols dictatorship.

The victorious strugzle for the eatablishment of
soviet rule in Latvia was carried out by the proletariat
allied with the pooreat peasantry and helped by the middls
peasants.

The struggle of the workers of Latvia for Soviet
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rule was led by the Comrunist Party.

The wise foreign policy of the U.S.S.R. ané an
abundancs of her troops on the tsrritory o Latvia saved the
latter from the threat of imperialist intervention and @ca-|
troyed the calculations of the counterrevolitionary bour- :
geoisle to foment s civil war. ;

The victory of the socisliast revolution in letwlis wse
made easier becsuse i was achleved at a time when the
gecond world war, which involved the chief capitailizi
8tates of Wegtern Burope, was Weginning. |

The victory of the socialist revolutlon oFf l@ég R
Latvia was 21lso helped by the historical experiance o?
revolutionary struggie of the workers and peasants of
Latvia together with the Russian pe ople and tne .ine» ;
naticnalitits of Russla against tsariom and the bourgsoisi,

‘@ proletariat of Latvia establishted their rule 1n .-
country twice, in 1917 and in 1919. The establisn@cnt -1
genuine popular ruie in Letvia was supportsd by wile mass. .
of workers and by the Latvian riflemen, Tais ic pruved oy .
the resu.is of the elections to the Conetituent assemtly in:
the fall of 1317, at which time the great majovity o7 tne
soldiers of the Northern front and the populatiosn of Latviz,
votsd for the Bolshevik Party. On the Northern froni !
828,651 electors took mrt In the voting, 465,581 of lew !
voted fo. card No.5 of ssndidates from the Russian Social-
Demoeratie Labor Party (Bolsheviks), led by V.I., lenin, An
overwhelming majority (205,954 wvoies) in the 12th srmy
went to the Bolgheviks. 90% of the men of the Latvian
ri.le regiments voted for the Bolsheviks., 136,080 of the |
inhabigants of Vidzem took pert in the ek ctions; of these |
97,781 voted for card No.3, the Social-Democratiz Party of
Latvia, led by P. Stuenks. :

Historical facts, in particular the results of the
glections, incontrovertably demonstrate that the toiling ;
maegges of the Letvian people chose Soviet rule and foilowsd!
the Bolsheviks in 1917. :

Only as a result of armed intervention »y Zoregan ;
impeplalists were the nationslist bourgecisis abls 4o |
suppress the Soviet rule in Latvis and establish their cwn |
rule. The idea of Soviet rule always lived in the ccu- é
sciousness og the Latwvian working class and the toiling
reagsantry. The experience gained in the pravious revoiue
tionary struggle helped towards the e stsblishment in 1940 !
of Soviets as the atate form of the dictatorship of the f
Proletariat in Latvias.

The sconomic, political and cultural interconnect-
ions betwsen the Latvian people and other peoples of the




| ¥.8.S.R. formed the grounds for the fact that the Latvian
workers, in eddition to the demsnda proclaimed by the
i8oviet Government, raised the demand that Latvia ahould
lenter the Soviet Union as an allled soviet smsoclalist re-
ipublic. This reveals the historical undersiandiag of the
iLatvian people of the common iaterests of thelr country and
ithoge of the peoples of the 8Soviev Unione

: With Lenin in their hearts and carrying his banaer
'in the cruel battlas of the great war for the fatherlanl,
the workers of Soviet Latvia defeanded theilr couniry to-
gether with all the Scviet psoples. Witk lenin in their
hearts and according to his plems they buiit sociellsw.
With Ienin in their hesrts and directsd by the all-vanquish
ing teaching of Marxist-Leninism, the Letvian people is to-
day duilding the dright world of comrmunism together in the
family of fraternal scviet nations.

The movement of menkind towards commmaime 1s happaoe:
ing as Lenin foresaw 1t. ®ocialism waas victorious Tirst ol
all in one couniry - the U,S5.3.R.. Thea capitalism lczes |
other countries ~ the world aystem of socialiem heginx te |
form. In our time the uafading ideas of Msrxipt-ieniniss |
pouysegsed the minds of many hundreds of millionsg of pesple
and have become an enormous power.

This glorious dats - the 20%th annivergsary of Soviet
Latvia - is memorable for the workers of the Eepublic de-
cause of the magnificent victory of the 8oviet Union angd
the growth of her might and internatiomal authority.

The program worketl out at tiae 2lat Qongress of the
Communist Party of the Soviet Union for the puilding of
communiem in the 8,8.R. hasa cpsned before cnr couniry new
and najestic prospecte. Our socialist fatherland, raising
ever higher the holy banner of lsnin, goes f£rom vietery to |
victory.

The seanding off of trke Sovilet sputniks and lunik=s,
the launching of thae first stomic icebresker "ILenin®, wvie
creation of the world's best ailrplanes and the construction:
of hydro-electric stationa of znormous power hus isuon- i
i8tratod to the entire world the creative genius and power of
the Joviat nation. 1In compsarison with pre-rovointicdary '
times, the gross ouitput of induatry in the U,S5.8.R. waa
more than 40 times greater. Production ¢f the means of
Preduetion had risen by 93 timss, and the production of
machine tools and metel manufactured g ode hed risen mors
than 270 timea! In industrisl production, the Sovist
Union now standa first in Burope and second in the world.

The steadfast application of Ienin's palicy of
;eaceful coexistence has gusrsnteed to our country the
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worldwide authority of a consistent fighter for a wesken-
ing in . uternational tension, for peace throughout the
world. The state visits of the Chairman of the Council ¢ |
Miristers of the U.8.S.R., N.S.Khrushchev, to foreigm j
countries has convincingly deacnstrated that the p=c.les o
these countries warmly eppreciste and support our peace-
loving policy.

The resounding success=s of the Soviet Union sre -
result of the self-denying work of all the peopies of Jur
indivisible fatherland, united by the Communist Party into |
& friendly, fraternal family. In the 20 years o- her ex-
istence, Soviet Latvia has made a worthy contribution to~
wards the strengthening of our country.

Speaking at the meeting of many thousands of werkersi

)
;
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:
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in Riga on the 1lth June, 1959, N.S. Khrushchey szid "After
the Baltic Republic entered of their awn fres will as
eéquals into the great fraternal family of the socialist |
nations of the Soviet Union, wide prospe cts open=d beirsre
them for the d evelopment of their sulture and economy. In .
the post-war years Latvia, Lithuania and Estonis hgve taken,
great steps forward in their develcpment. From being pre-
dominantly agrarian, as they were under the rule of the
bourgeoise, these republiecs have become industrially ds-
veloped. It is enough to say that in comparison with the
pre-war . riod, industrial production in 1958 had increased
in Latvia 8.6 times, in Lithuania 8 times and in Estonisa
9.3 times. "

Transforming the decisions of the 21st Congress of
the Communist Party of the Soviet Unisn into life, the
workers of the Latvian S.S.R. have achiieved new labor suc-
cesses in the first year of the seven-year plan., Triumph-~
antly marking the 20th anniversary of Soviet Latwvia in the
fraternal family of the Soviet nations, they are toiling
in self-denial in order to achieve the great tasks of the
gevgn;year plan and are successfully building a camunist i

ociety.

i
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THE ACADE:Y OF SCIENCES ON THE 20TH ANNIVERSARY OF SOVIET LATVIA

by K. Plaude pages 9=-24

When the Latvian people led by the Communist Party overthrew the
bourgeols fascist government in 1940 and established Soviet power in
Latvia great perspectives were opened up for the development of the
national economy and culture in Soviet Latvia. In 1945, after the
victory over the Hitlerite invaders, the Soviet government declded to
organize the Academy of Sciences of the Letvian SSR. The first
Academicians and Corresponding Members of the Academy were elected
from the number of scientists in advanced educational and scientific
research institutes. One of the most enipent representatives of the
scholars of Latvia — Academician P. Lejins -- wes nominated
President. ’

By February 1946 the Academy of Sciences comprised 15 scientific
research institutes, the Central library, and the Rainis Literary
Museun. Later, in 1956, three scientific resrsarch lnstitutes were
transferred to the Ministry of Agriculture of the Latvian SSR.
Several new institutes were subsequently set up ~ the Institute of
Biology (1951), Institute of Organic Synthesis (1957), Institute of
Mechanical Engineering (1958), and the Astrophysical Latoratory (1958).
The scientific research institutes of the Academy are now grouped in
four divisions: Physical and Technical, Chemical and Geological,
Biological, and Social Sciences.

The Acaderyy of Sciences USSR cooperated actively in the creation




of the Academy of Sciences of the Latvian SSR. A nunber cf veryr !
eminent scholars took part in working out the plen and deciding the |
main lines of research of the scieatific center of ocur republic. s
was only through the great and unselfish essictance given ty the |
scientists of Moscow and Leningrad that the foundations of the thecr-
etical research of the Academy and its coastructive cceperaticn witn
industry were established. If now, looking back on the great curser
of our Academy, we can record several achievements in varicus field:
of sclentific knowledge, it is the result of the cooperaticn of “ne
scientists of our brother republics and the unflagging concern o our
Party and Government for the development of Soviet science.

The creation of the Academy of Sciences led to the devalopment
of new lines of sclentific research in Soviet Latvia, and to the
progress of science in generel and in particular fielde. For b
first tlue in the history of Latvia physicists were ziven the oporv-
tunity to expand research on magnetohydrodynamics and trhe utiliza*tion
of radicactive isotopes in the national economy. Scientific inv.zwi-'
gations in the field of power engineering, mechanics, and sutcnctica !
vere initiated. In the field of chemistry new lines of researci ware’
undertake:. —~ organic synthesis, physical chemistry, wocd chemistry,
and electrochemistry. !

For the first time in the republic the principles of the all- t
round utilization of natural resources -- water, peat, sapropel, and
minerals — were tackled on a scientific basis and this work is
progressing suceessfully.

Research on the flora and fauna of latvia, soil biochemlstry,
medical and industrial microbiology, and virology, is being widely
developed. Research doctors are providing important theoretical and
exnerimental assistance to workers in the health service.

For the first time in Latvia the history, language, material
culture, and literature of the lLatvian nation are being studied on a
Marxist basis by the institutes of the Academy of Sciences.

One of the most difficult problems which had to be tackled by
the Academy on its inception was the selection and training of
scientific personnel. In 1947 there were only 17 Doctors and 26
Candidates of Science out of a total staff of 1030 in th: Acadenmy.
These figures illustrate with what modest scientific resources the
Acadeny began its work. By 1951 we had 23 Academicians and 13
Corresponding Members; the number of Candidates of Science had
increased to 63, and by 1955 their number had risen to 184. By the
20th anniversary of Soviet latvia 295 scientific workers had advanced
degrees, and 32 of them were Doctors. In the ensuing period 13
¢ issertations for the degree of Doctor, and 282 ior the degree of
Candidate, were defended by workers in the Academy of Scisences.

The Academy now has 23-Academicians and 20 Corresponding Members.
Of this number, four Academicians of our Academy are Corresponding
Members of the Academy of Sciences USSR, one is a Corresponding




Member of the Acadeny of Medical Sciences USSR, and one is a Corres-
fponding Member of the Academy cf 3uilding and Archztecture USSR,

The governrent is allocating considerable funds for the develop-
nent of our Academy. The grant for the maintenance of institutes
continues to increase. Whereas in 1946 the grant for research was
1600 roubles per scieatific worker, in 1960 the grant was 14 600 ‘
roubles, i.e. it was more than ten times greater. The seme can be
said as regards the funds allocated for laboratory equipment. In tae
first year of life of the Academy the expenditure on this item was
approximately 3000 roubles per scientific worker, while in the current
year it has risen to 8000 roubles. An even clearer indication of the
growth ¢f the material provision for scientific research is the total
grant. Por instance, in 1947 the total grant per scientific worker
wes alnost 40 000 roubles, while in 1960 it had increased to 32 COC
roubles. As a result, the laboratories and sectiong of our ingsti-
tutes now have modern scientific equipment costing mere than 30
nillion roubles.

Groups of new laboratory buildings are being builit Tor L’
Institute of Building and Archltec,ure, the Institute of Orgar
Synthesis, the Institute of Power and Electrical Englnepllr*
Institute of Forestry Problams and Woed Chemistiy. A base for th
Astrophysical Leboratory is being constructed in Baldone, and s
Botanical Garden is being set up in Salaspils. In the forthcoming
years the construction of the bulldings of the Central Library, the
Institute of Blology, the Oncological Building, and other prcjects,
will be started.

The above data indicate that considerable funds, undreant of by
the scholars of bourgeois Latvia, are beingz allocated frem the
national budget to the development of the Academy of Sciences. We
need only mention that the total budget of the Academy of Sciences in
1960 will exceed 65 million roubles.

The conditions created by the Party wd Government provide for
the successful development of research in all branches of science.
During the 15 years that have elapsed since the Academy was organized
our institutes have achieved substantial results of great theoretical
and practical value. Several discoveries and developmenis by
Latvian scientists are finding wide application outside our republic
and are contributing to the growth of the economic power of our
country and the culture of Soviet people.

As we already noted, the organization of the Academy of Sciences
in the republic led tc the extensive development of research in
various areas of physics. The Institute of Physics, the first in
the history of Latvia, now comprises a large tear of investigators
who have moderr latoratory equipment ati their disposal and are
engaged in effective research on several important problems,

We should first mention the investigations on the peaceful uses
of atomic energy. OConsiderable work has been condicted on the
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P. LejinS, first President of the Acad. Sci. Latv. SSR and
M. Kadeks, first Vice-~President of the Acad. Sci. Latv. SSR, with
Academician A. Kirchen¥teins at a session of the Presidium of ths
!/ ad., Sci. Latv. SSR,

development of techniques and the designing of instruments for the
application of radiolsotopes to the automation of industrial precesses
(leader — V. Januskovskis). At the International Exhibition on the
Peaceful Uses of Atomic Energy in Geneva in 1955 a colle-tion of *qe
Institute's radiocactive instruments was demonstrated. For their
achlevements in this field a group of our physicists {G. Gunne,

I. Taksars, A. Tumulkans, and V. Jamuskovskis) were awarded a
Republican Prize of the Latvian SSR in 1958.

Under the leadership of I. Kirko, Corresponding Member of the
Acad. Sci. latv. SSR, considerable research has been conducted on
electromagnetic phenomena. Several studies have been made on the
cheory of similarity and the theory of simulation of nonlinear

magnetic phenomena. Among these works the studies on the theoretical

principles of the methed of calculation for the induction pump are of
particular value.
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In 1956 the Academy initiated research in the field of computer
technique. A new design was worked out and the small electronlc
computer LM-3 was constructed. Research in ths field of programning
methods and computer mathematics is also being expanded.

An atomic reactor is under construction and, in view of thig, a
great variety of research 1s being conducted in preparation for
investigations with the aid of radicactive elements and radiocactive
radiations in the fields of physics, chemistry, blology, medicine,
and engineering. The possession of an atomic reactor will easure the
further, more intensive development of the work of our Academy on .
the peaceful uses of atomic energy. The scientists of the Academy i
will thus contribute substantially towards the eerly fulfilmeat of
the seven~year plan for the development of the nationel econony.

Planned research on astronemy is alsc being conducted within the 5
systen of the Academy of Sciences.

An Astronomy Section led by Academician F, Blumbachs was set up
in the Institute of Physics and in 1958 this section becanme an !
independent institute —- the Astrophysical Laboratory. The exper. ;
| imental base of the laboratory is heing construcied in Beldone.  Gur
astronomers are engaged mainly in & study of the re¢ giants. 4 |
series of valusble results characterizing the motion of & largze
number of stars has been cbtained. Cur astronomers ara alsc italing
 part in radio-probe studies of the Sun and are conducting cbeerva-

i tions on its radio emission. ;

With the creation of the Academy of Scisnces in the reputlic i
several new research institutes for the study of a wide cirels of j
problems in chemistry were set up. Chenmical reseearch has prosvesssd
very rapldly in these institutes and several seientific schools, lad
by very eminent scientistas, have arisen. !

In the field of inorganic chemistry special mention must be made |
of the work of Prof. A. K¥séns on the synthesis and investigation of
borates in agueous solution. This work was started in the very earlyi
days of the Academy. An account of this werk appeared in a scienti-
fic monograph published in 1956.

As regerds analyticel chemistry, considerable research has been !
carried out under the leadership of Acedemiciasn &. Tevin® on intra- |
complex compounds of 8-mercaptoquinoline {thioxene). f1so deserving
special attention are the studies on the analytical sppliication of
sociwm tetraphenylborate for the sssay of potassium, calciur,
rubidium, cesium, ammonium, thellium, and certain cther substances.
including aliphatic and arometic amines and nitrogencus compounds.

L. Liepins hes directed a great variety of research in the field
cf physical and colloid chemistry. The subjects of research include
the sorpticn of electrolytes by solids of elerentary and more complex
corposition, and alko the kinetics and mechanism of certain hetero-
geneous reactions ~- mainly the oxidation of metals in water and
aqueous solutions.
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In our chemical irnstitutes consicerable work has beca carried oui
in several areas of organic chemistry and chemical technoloZy. Cne
cf the most important group of studies in this field iz the research
being conducted under the leadershiv of Azademicisn P. Clincovs and
devoted to the hydruiysis of vegetable material. Subsequeat develor-
ment of this research is ensured by the creation ¢f a new depariment
~=- the Department cf Lignin and Wcod Polysaccharides — in the
Institute of Forestry Problems and Wood Caemistry.  The Riga method
of hydrolysis of vegetable material by the uss of conceatrated
sulfuric acid -~ a method developed by our chemists -~ Lss pet with
wmiversal approval. !
‘ As a resulv of ihe extensive studies in the field of synthesic of
nydroxysminobensoic acids a new method of induetrisi vroduction of he

antituberculosis preparation PAS has been developed and adcpied in
rractice. For tn;s work Academicians 4. Kalnins and 8, Hillera were

awverded a2 Stalin Prize in 1651 Studies of tha theorabicel ARt
iples of chemical and mecnfaical processing of vogatwanle raterin.,
including the full utilization of wood weste, ore hein* SIS I Tako% RS

developed undar the ‘eedersdlp of Acadewician A. Kalnint.

Con:zua*aole attention is being given %4¢ the 2B6na of ohisietes
and usi ag 2~furaldehyde, Research led by Acalenizian S. Wiils
the poscibility of vavorap?ase eatalytic sddation of &—lu’m_d“’ o
b, atmokpheric cXygen has ziven vary promising resulis, n plrumctw

lar, a process for obta.nlng meleic anhydride frem vauralﬂ:ﬁv““ Es
teen devised. This method will be erplored in experinmenzal fasboric,
now under construction.

The thecretical and vechnological rrineiples of nitration of !
2-furaldehyde have been worxed )Lt, ané = orez2t mmber of nitrolurar
redical preparations have been gymthesized.  For the develomment of
the nev medical preparation ®furscillinY, the organization =2 it: é
prodvction, and its industrisl narujacturw, a tear of scientighs i
{5, Hillers, 8. daieve and A, {a,nlne‘ wers avarded a Renublican §

3
J

Prize of the Latvian SSR.

A new Jield of chemictry -~ organic zymthesis -- i repreaant
in the Academy by the Institute of Orgenic Symthesis. Workers in
this institute have synthesized for the fIrst ime many new compounds

interest asz potential anticzncer or an***ungaj arents, a5 reasents
for nobles and rare retals, or as serifinished producuz for the
cbtenticon of plastics. A new class of compounds pessessing narnctic,
unelgatic, and conviisant effects, as well as compounds perforning o
reguiatlve functicn in plants, heve been discovered. Some of the
several hundred substances synthesized for the firan time are of
in*cre"“ &3 blood anticecagulants, agente for curing nervous digssasce
and hypertcnia, or as apt4fnn"ﬂ4 oreparztions. The technolosy of
preduction of new preparations, such as etoxinol, furazclidone,
ratindan, etc. Lz been wnrked out, and production has sterted. In
1937 Acazdemician G. Vanags was awarded a Republican Prize of the




Latvian SSR for his investigations of the beta-diketone series and
the synthesis of several new preparations.

It should also be noted that for the development and industrial
adoption of rapid drying of wood materials and greenstuff, a group
of escientific workers (J. Aboligé, E. Mikits, K. Upmans and A. Jukna) |
vas awarded a Republican Prize of the Latvian SSR in 1959.

In the Latvian republic peat and sapropel constitute very
valuable natural wealth. The problem of the all-round utilization
of peat and sapropel is being extensively developed under the direc-
tion of a scientific committee. .

It is clear from the above that research in the field of chemis~
try and chemical technology has attained a considerable scale. 4
Division of Chemical and Geological Sciences has been set up in the
Academy and directs the work of three chemical institutes and the
Institute of Geolozy and Minerals. In view of this the prestige of
our chamists in dealing with problems of development of the chemical
industry in the republic has increased considerably.

The creation of the Academy of Sciences of the republic provided
a sound basis for the development of the technical sciences. With
the systematic help of the Academy of Sciences USSR a number of
research institutes has been set up and a topical plan of research
along the most important lines has been decided on.

The tackling of vroblems of power engineering in the complex of
technical sciences constitutes one of the most important lines of
research. These investigations, which are rainly being conducted in
the Inslitute of Power and Electrical Engineering, are chiefly
concerned with the establishment of the scientific principles of
total electrification of the economy of the republic, the development
of power for industry and agriculture, and the creation of new kinds
of power equipment and electrical machines. The establishment of
the scientific principles of the energy balance of the republic has
decided the general future of the development of electrification for
a long period -- until 1980,

Investigations on problems of raising the efficiency of heating
systems have provided the theoretical bases for the automation of
local systems of heat supply and the automation of heat transfer
processes in a series of typical industries (lsader —- X. Plaude).
For these aims a whole range of new automatic apparatus and devices
has been designed and introduced.

As we know, the only local fuel in the Latvian SSR is pest. It
is natural that several laboratories of the Academy are engaged in
research on the problem of its all-round utilization. Methods of
intensifying peat combustion processes in low~power furnaces have
been developed and highly efficient types of these furnaces have been
! designed. A new system of utilization of raw peat for power has
been devised, and this enables the production of high-quality peat

briquettes (leader — G. Indriksons). An original method of
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P, Vaiesining, Acadenician of the Acad. Sci. Latv., 33R, Vice-
Presidant of tiis Acad. Sci. Latv. SSR.

producing litter peat has also been worked out; a pilot plant for
this purpose i: being set up in cooperation with the Council cf the
Hational Zcone:. of the Latviaen SSR.

Research ¢n the problem of energy surply for rail transport has
rrovidea a new, contactless autometic system of elecirical supply for
passenger cars, and this system is now in serial production in the
FiZ factery. or the invention and design_of this system a nunber
of scientists {V. Apsitis, V. Krogeris, G. Sturmans, and Z.

ekubaitis) in 1958 were awarded a Republican Prize of the Latvian
3‘5’&.

Important esults have been obtained in the field of theory and
practicel development of synchronous generators and their automatic
razulation. Thece results have now led to extensive research on
contactless eloctricel mechines.

The resolutions of the 21st Consress of the C.P.S.U. have
settled the dirnsction and course of the further rapid developnert of
pover engineeriag in our country, and hence in future the Academy
will give undininishing attention to power problens.

+

|




In the field of mechanical engineering a constant topic has been
the automation and mechanization of industrial processes in insirurent
and machine construction, and the strength and resistance of rachines
to wear. !

Research cn the propagation characteristics of electromagnetic
vaves in the surface layer of metal has provided the thecreticel
principles and a design method for a serles of electrcnmagnetic
instruments. These instruments permit control of the thiclness cf |
any coatings on any tase and can also be used for contactless contrel |
of small linear displacements of machine components.

Considerable attention has been given to the prcblem of the
automation of assenbly processes in machine construction. Research |
on the use of ultrasound for the treatment of hard and brittle wmetals
has race equally gzood progress.

Systematic studiss of the processes involved in the so-called
structural damping have provided a consistent theory which can be
uced to calculate the effect of various parameters of the system ~r
energy dissipation. An account cf the results of this extensive
research has been given in the monograph "Problem of Structural
Darping" by Corresponding Member of the Acad. Sci. latv. 3SR J.
Panovko.

Research on the effects of friction and cchesiorn of metals has |
led to the proposal of a new method for uniting any metals. This
method 1is based on & study of the cohesion, relative mechanical
properties, and the tnickness of surface filmr. The technology of
welding metals in the solid state has been worked out, and several
types of marual instruments for such welding have been designed.

Studies of nitrogen diffusion during short-term high-temperature
heating by high-frequency currents have shown that such heating dur-
ing the nitriding of iron enables the obtention of diffusion layers
which are much harder than the metal itself.

In the Soviet Union problems of building are of first-rank )
importance for the industrialization of the country and the raising
of the people's living standard. The creation of the Institute of
Building and Architecture in the Academy system has led to extensive
development of research in this field.

In recent years our scientists have been engaged mxiniy witn
the problem of concrete and ferro-concrete. A new method of
concrete mixing by vibration has been devised, and s new vibro-rmixer
has been designed. Studies of vibro~mixing are of undoubted interest
also for other branches of industry and agriculture. Theoretical
studies of concrete technology have led to the development and intro-
duction of several new building materials in the republic — ash
concrete and gas concrete, wood .concrete, slag concrete, and concrete
from Roman cement.

Of special importance for the development of the industrializa~
tion of building is the theoretical and experimental research, led ty
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Acedemician Secretary of the Division of Technical Sciences cf
the Acad., Sci. Latv. SSR, Corresponding Memuver of the Academ; of
Building and Architecture USSR, A. Malmeisters. He is a Member of
the Presidium of the Acad. Sci. Latv. SSR and Director of the
Institute of Building and Architecture.

Acad. A. lialneisters, on the rheological properties of concrete under
cembined loading conditions, and with reference to the lengti of
service of the structures. Methods have beon devised end an ulira-
sonic apparatus designed for the non~destructive investization of

the structure, properties, and strength of concrete structures.

Besides the studies on concrete and ferro-concrete socms new
methods of town planning and building have been worked cut. The
history of architecture in the republic is also being studied.

In the first period of work of the Latvian Academy of Sciences
nost of its scientific institutes were concernec with researcn in the
field of biological, medical, and agricultural sciences. In 1956
three agricultural institutes ware transferred to the Ministry of
Agriculture of the Latvian SSR. The blological and medical scilences
are now represerted by the Institute of Biology (set up in 1951) with
the Botanic Garden, the Institute of Microbiology, the Institute of
Experimental Medicine, and a group of sections of the Institute of
Forestry Problems and Wood Chemistry with the Kalsnave Experimental




Acsdemician J. Peive, Corresponding ilember Acad. Sci. USSR,
in his laboratory.
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Forestry Station.

Important sclentific and rracfical resulty have neen ovlained
from the investizabtions, led by J. leive, on the yhysiological role
off icﬂOtWe"eﬂtb in erop nutrition. The role of nicroslenments Ia
Talsing crop yields has been clarified, the microelonsnt centent of
“re scils of the Latvian SCE has been Investipaoted, and wepe of the
distrabution of mebile foims of microelements (co.rkr. cobalt, zine,
molybdemim, bhoron, and manganese) in tne scils of the 3 cpuLl:c heve
veen cemplled. A poriteble laberatory for seil analysis and for She

determinetior of fertilizer and lime requirenents nas veon cdecirnad,
Resulis of vegearch in this £ield are heinpg prepared for rubsiication
in a ccnograph "Soil Piochemistry aad Micreoel srontsh Ly Acas. J.

Peive.

Veadow vegetaticn (Doctor of 3Biolocicsl Scionces G. Sabardina)
nas been ciudied and & geobotanical mep hav been compiled.

UnCer the leadersnip cf Academician A. COzcls native-bred vari-
zties of rruit crops are being studied and nany promising varieties
have been selected for culftivation. Extensive acclogical snd piysio-
logizal studies of winterhardiness, the growth and deve¢opx=nf 31
nuts in local conditions have also been carrieu sut, and varieties
suitable Zor acclirmatization have been selected.

In the Betanical Garcen (organized in 1956 questions of the
acclimatization and intreduction of plants for landscape archxtcc{uze
are teing studied and werk on breeding ornamental plants has been
started.

A generul account of the results of research on tne fauna and
tiology of plant pests and measures for their centrol (lesder -~
Dector of Blological Sciences J. Cincvaiis) hag been given in the
twe=volume "Faune of Latvian SSRM.

A study of the biological bases of increasing the product
cf enimal and poultry husbandry (leaders -~ Aced. J Jérz §§ and
Corr. viember Acad. Sci. Latv. SSR A. Valdranis) has led Lo proposal
for using now nicroelements, vitaming and antibictic nropar¢tio s in
the {eeding of Jomegtic animals. The cptirum deses of wvitanmins,
microe erients, and antibiotics for 41f1mrﬁu, groups of animels have
been determined from biological and physiological studies. ‘lothods
of enriching mixed fodders with these wvaluatle substances have been
developsd.,

Thc Institute of Microbtiolegy, directed by Acad. A.
Xirchenfteins, one of the oldest scientiste in Soviet Latvia, is
conuuet115 extensive research on the physiclogy and aorphelogy of
tnirroorganisms and viruses, and on the rsactions of nilcercorganioes in
inﬁJﬁOmOé;C&l processes. The intervelationships of the soil micro-
flora with crops are alse being studied with the aim of increasing
the harvest. 1In these studies the rost modern biochemical and bio-
rhysical methods are being widely used and impertent scilentific
regults have baen obtained. Special studies are te'ng devoled Tc
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resor‘t studias, metebolism and mutritiocn, tuberculosis, cncelogy,

marginal pathology, and the teeoting of new medi~al pregaratizns.

In sddition, a team in the Inshitute has heea working in receul years

on the history of medicire in the Ealtic area.

Studics of the rode of actien of health~rescrt and therapeuti
physicel {actors (leader — FProf. P. Perli) nave revealed .everal
;1gn1118ant faatures of the therapeutic aciion of health-resort
factors of scientific and prautlcal importance.

For sevora¢ years Acad. A. Smidts has been leading rnsearf e

the physical bases of proper nutrition of human beinzs in o ealtr =ad

cisense. The manufacture of o new p*ota nevitasin preparanicy nes
been ’i‘**a‘c’opcd. An alleround study ol weiabslic discrders in hvman
end asinal onganiene after exposure to Jonizing radiabion is tops
relns conducted.
For the development of tne indusirial
Aoud. b Smidbe was swarded a btal ip Priza
Gince 1546 Bead. P, Stradind nas beon

eniolnyy axd pathegenesls of unl.Lt.nnn* [XTeN
ol a2 0fF all=reund freaimsnd 1.:3 A i Ch
=i Y3y eontinuing reseaven on the al}"nami(:: of the mrowns ow
ae ont of tumer bHigsue ceils e tlesse culturs, and o3 7 U -
[« cpical and biccbermilcal chanzes lu cancer I‘L’.s,:;-" ’
investigatine new er'mo.wt, 23 and Ma.zmhs“:'are, 1t1 S R AN
tr the Institote of Orgsnic Symthesis

The geope of scientifllc raecmarch on Zancer h
expanted, ani th

aig problem 18 one of the most imp
Acacary?s progren.

Cm the rioblex of tunevculosis (leeder - Doctrr of Lesdicr
Sciances H. oto].;gvo) o rumber of studies of mlmonsry and xt.e
milmenary tuberculssis heve been carried oui. A cl Anical asse
of the eiTect of szveral preparabions 01 prraaminose .Ar‘y* ic
heen nmeds, and the antiinflamatory action of PARY, Fhilil:

Pt
1
Q
3
W

D e

anc '1’11’08.‘1.-:?.0,, wiich have ht,au -“«JC;:}t 23 for tha iLoeatment of L'J'l’\s.‘:’":"..;f.f;‘ Iy

Fag besm shown. New methods of surgical treatment of Lubsrculosis
ct the joints and Jungs Lava b: n cevised.

In renant years several guestions oun rheumatise =i dise
the cardilovasculer syaten have resn tacrled. Ong of the w
in this fizid is a cwudy of L role of the connective m.:,zue end
ervioeTine 'vs‘* en in the path nasis of c.ardiovwcu'e& ¢iseases,
¥. Gorke is heading ""’:’b’*". h in the field of merphclory and
PRy BLTIodY cf animals and man in nsalth and dissase. Cf :3:..ci.:~‘.'3
imporTants in tais direcsion are the studlies of the r“(;ll'rn'.) 2l
chiarzes in radiztion sicimess.  OF grest importance aliso ave To¢
investizaiiong of the role of the neriﬂs"w’ral and central nervous

syebarm in vhe contrel of wascular reactiona.

Pha fermation of the Latvign Soviet Scelalist Hepullin has
th: most faverable soaditions far the fleuristdrng cf the
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AC 'b n, Otrasdins, Acacerician ancrelox (54 te Division of
.
bed N

o, cember o I a2 Acalens, birector of

Jistery,

pocial scinuce
ol ouegtiome of
recore rossihle,
The ACﬁf@"“ of" Sciences has set up a network of GG

i nti,uv (l“tJ¢vaU ¢ Leonomics, In‘,*thte of AlStch
f Langwnice end Litera’ure with Literary Museum, the Centras
tiich are workinv cn the most importiant provlars of the econacics,
latory, lanzuage, literature, end felklore of the Latvian pectle,
i or Latvian archaeclory. Besiaces CGirecting the inctifurton, tove
vision of Soclal Sciences also coorcinates tie scientlil
1 the sclentific and advanced educaticnal iastitutes of tue

Zeonoriie studies form an l?DOrtauu part of th '
fi2ld of the social gciences. Special attention ic beln; ~lven in
industrial and transport probLlems, research on fuel resources, nar:i-
cinal eccnomy, and the all-round development of the national econor..
of the republic. Acad. F. Deglavs, Acad. ¥. Kovalevsiis, and ob.:ir
scicutific vorkers have produced several irperisat publicaticns and
noncgravhis on these questions.

A M 2 B ~1 v Aty M
. A veal, colentific, lacddcteleninist oiielantlieon

Yhe ceonomics and cvliture of toc latvian voople oo
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The scioniists of our Acadermy have also given great assistance
in the task of raising the level of agriculwtural procduction.  They
have publigaed the greatest number of individual onogravhs, practical
manuals, and scientilic papers.

n receat years a stucy of Sorlet lezal re- ut¢u¢ons, the legal
reclaiions of state organs, and otuer questions of Soviet lsw, has
cormenced.

Acad, P. Valeckelns is Afow 1cading research on ihe Cevelopnont
of social thou at. Tais research 1s corcerned with probvlems of
wn17osopu,, e~u10t1c s, and etlics.

The efforts of our historians "ave bsen directed vprlimariliy
towards the craastion of a gystematic Marxist cource
the Latvian 5383, This work was connleted with the
Latvian and muicsian of a concise course oi nistory o satvian
358 under the editorsuip of Acad. XK. St;audin’ avai o cecapreiicasive
systematic course "iigtory of the Latv1an 332 in three volumes, wader
the editorship of J. Zutis, J. drasting, K. Strazdin® end 4. Drizuldc

Trhe publications and nonosranis 01 oty historians on the nosi
important historical preblens constitute a fundane: - SRR
to the historical science of the peoples of the USJR.

f history 2F

: . .
iblicaticn in
e

rnicnograph "The Ostsee Question in the XVIIIth Century® Ag'a S, Zubic

was awvarcded a otalin Prize in 12490, and Acad. J. “Iasll% o 2
sinilar award in ]952 for his monograph "The 1905 Hevoiution 1.
Latvia®. In 1957 the historian M. Stepermanis was awarded a
Zepublican Prize of the Latvian S3R for his work "The Peasant Revoltcs
in Lieflané in 175G-1784".

The Institute of Eistory is alsc naking good progress witk
research on thae archaeology and ethnograpiy of the Latvian SoR.
ixpeditions have provided a wealth of material on the histery o the
materlal culture and life of the Latvian people and tie changes
occurring during the period of construction of socialism and
communia

Under the directorship of Acad. J. andzelind the Inciitute of
Lanpuare and Literature has carried out a vast amovnt of work on
the thecry of fhe Latvian lanf*ua"p For his "Grammar of the Let
Laniasze" Acad. J. BEndzelind was auaIJCQ a Lenin Prize in 1942, ond
in 1957 he rsccived a Republican Prize of the Latvian S32 for ais
mencgraph W7 pczymxc daies of the Latvian SS5R".

Consgidera:le attenticn 1s being devoted to the ”cl’pbtlc: aid
rubliceticn of malerial representative of the national cu”ture,
lere than tbhrec millien folnlorc units have been Poiﬁucnoa and scre
have Leen putlished (Lethish tales, Lettish riddles, selected Leitish
Nationel Songs, etc.). On the subgect of the develornen* of Latvien
nstional culture we should note that studies of the history of Lettis:
literature constitute a considerable rart of the research in the
cocial sciences. Among these studies we can single out the "Letiish
Literature" of Acad. A. Upitis, the monograph on thi work of the
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nabicnal writer J. rainis by the Director of tie Irstituie i, 3okols,

. . - - - - - A P, 4
the vorn of Carndidate of Philoloegical Seiencez J, AaINins "In t' g
World of 3atire" (awarded a Republican Prize of the Latvian 535 in
1357), the "Repcrtoire of the Latvian Theatre® by Crundiduve of

o

Fliilological Sciences i, ‘(m..l.::::u, the study of thic worl of

4laumans by Cancicate of leh,io"*ca“' Selances A, Vilgous, asnd otherno,

(nur cpecialisty in Iiterature are naidy gooa progre:ss wiil the gl
volume "History of Latvian Literature”, four velumes »7 wnicl heve

alrealy veen rv'.:J..shed

The Ceniral Library, founded in 1946, has grown inte a huge
eultural imstitution.  Tre library stock nunbters rore tnan 1,200 ,0u
volunes of scientific literature punlished i the Soviet tfxic-r. tro

pesples democcracies, and in capitalist countries.
exchanges scilentific literature witi more than 200 1
countries.

oty Vi
orar_es in A

Academician Secretary cf the Division of Chemical Sciences,
Member of the Presidium of the Acad. Sci. latv. S8R, A. ﬂaln.m.;.

He is Director of the Institute of Forestry Problems and Wood ’Chenis~

try. Beside him stands V. Sergejeva, Candidate of Chemical Science
and Deputy Director. of the Instithte of Forestry Problams and Wood
Chenmiatry.

The extensive development of the social sciences in the Latvian
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SSR is cne of the clear indications of the truimph of ilarxist~
Leninist ideas, and will easure the future flourishing of every
aspect of the cocialist culturs of the Latvian pecple.

Our institutes also participitate daily in the vracticzl worl:
for the develorment of the national economy, culture, and nealth of
the republic. Bowever, in this short review we cannct mention all
the specific contrivutions which have been adopted in the naticnal
econory and which have led to considerable saving.

An index of the amocunt of work done by the institutes is the
volume of vrinted work. During these years the Academy Press has
pm"li‘n“d 750 titles with a total number of ncre thau 1,700,0CC corizs
and more than 150 titles have been published ocutside tne frcsg.

A grcat amount of valuable work on the publication of tle werks
of research institutes and of the Academy as a whole has been done Ly
the Latvian Academy of Sciences Press (Lirector —- A. Brissons,
Lditor-in-Chief -~ A. Zaks) and ilie eaitorisl office of the journal
"Latv13as FSR Zinatnu Akaderijas Vestis" Editor-in~Chisf -~ I,
Graudin®, Corresponding hember of the Acad. Sei. Latv, Suit). The
Academj Press has published many vsiuable books by the scientizis
of Soviet Latvia. From 1947 to the end of June 1960 the ecitorial
office of the journal published more than 156 volumes of "Latvijas
PSR Zinatnu Akademijas Vestis".

The resolutions of the 20th and 21st Congresses of the C.F.5.U.
were of cecisive importance for the subsequent development of the
scientific work of the Acadery. The Acadenmy was set the task of
securing an even nore rapid development of all branches of science
during the seven-yesr plan, and of conducting the important ticoreti-
cal studies required to ensure the future scientific and techaical
progress in the national economy.

In view of this our scientific resources and means have been
concentrated on the most important practical and theoretical lines !
of research. At the same time, our institutes have devoied nore
attention to the solution of one of the main rroblems of securing tue
fulfilment of the seven-year plan for the national eccno*y — ti
problem of the more rapid introduction of the results of scienti
and engineering research intc the national econouy.

These hiave been the main features of the program of scientific
and administrational work of the Academy of Sciences during rsceat
vears. Tne subjects of research of several institutes iliave been
gliered te conform with the resolutions of tne June FPlenmum of the
C.C. of the C.P,S.U. Research directed towards a soiution of the
most important problems of develorment of new branches of inductry
in the republic, and the creation of a sound scientific foundatvion
for technicsl progress, has besn intensified.

At the same time, several administrative measures have been
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'taken to consolidate the network of scientific institutions, to set }
i

‘up new laboratories (reactor laboratery, semiconductor laboratory
‘gas heat engineering laboratory, laboratory for concrete rheologys.
The Institute of Electronics and Cemputer Technique was recently
‘organized (1960). 1In the current year the Institute of Mechenical
| Engineering is to be transformed into an Institute of ilechanics and
| Automation.

The Academy will be strengthened in scientific staff by an in-
-crease in the intake of research students, and by the assigrmen®t of
your scientilic workers for a period of training to the institutes

qualified personnel are being trained. In the forthceming jears
| about 20 persons will present their doctoral dissertatioms fon
jdefense. Recent elections have added a new group of Academicinn:
and Corresnonding lMembers to our Academy.

The Academy of Sciences of the Latvian SSR has crossed thie
threshold of the 20tk anniversary of the reestablishment of Soviet
power in Latvia with great scientific and practical achievements.
The Academy is a strong detachment of advanced Soviet seicnce i the
republic and is capable of tackling the still nore difficult tasks
whick the Party and Govermment will put forward.

The general prospective plan of scientific development in our
republic has been worked out and approved. We need only menticn tact
this plan proposes to create 14 new scientific research institutes.
By 1980 the Academy will comprise more then 7C00 persons. A great
variety ~f laboratory bulldings, experimental workshors, and exper-~
‘imental apparatus, will be constructed.

The creation and growth of our Acedemy clearly shows that only
under socialism and cemrunism is science free and has real oppor-
tunities for all-round, planned development. JSplendid rrospects
confront the scientists of Soviet Latvia, and we will joyfully devote
our efforts to the construction of the bright future of mankind -~
communism,

S~ —

of the Academy of Sciences of the Union. A greater number or highly-
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THE FLOURISHING OF GENERAL SCIENCES IN THE
LATVIAN SSR

by K. Strazdyn' Pages 25-38

Before the forming of the Latvian Soviet Soclalist
Republic the develcpment of the general sclences on
Marxist-leninliat lines was impossible.

Inmediately before the great October sociglist re-
volution, the historians, economists and literary “schools"
of the Ostsee Germans propagandized a false theory thet the
cempaigas of the Yknight crusaders"” of the Baltic marzins,
their bdrutel exploitation of the Lstvians and Estonians and
their plunder and loot of the local population econstituted
a "pringing of culture”, s great "cultural misaion"to the
'lané of "barbarians". In the 20th century some of them
became propagandists of the resctionary and aggressive
ideas of PFascism and the expansionist tendencies of the
German lmperielists.

These ideoclegists, strengthened by the Latvian
bourgeoisie, half-heartedly attacked the rule of the Ger-
man barons and burghers, snd, looking tiridly around,
around, criticized the Wtheories" of their ideclogicel re-
pregentatives 1rom & position of narrow class interest,
and then proceeded to agree with them. BRussien bourgeois
historians snd economists who were concerned with Baltie
questions obscured the separatist conceptions of the Baltic
German ideologists end contributed much that was of value
to several questions on the domestic and general life of
the Baltic peoples. But their works gained little stien-
tion in those countries and, ¢f courae, there was no
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Merxist elucidation of the questions in their work. :

In the pericd of dictstorship by the Latvian nstion~!
alist bourgecisie (1920-164C) the guestion of trz exis- i
tence of any mare or.less serious bourgeois selsnce card v
arises; one can only wonder at its poverty end wortfoiac: -
ness. The so-~-called "academic world" wes xs2d by pro-
fessors of the Latvien University, the bourgecies navion-
alists A. Tentelis, A. Shvabye, F. Zalitis and othor
similar pecple, who denied the existence cf any spjeciive
laws in eoecial development and meintained that ino u;f~fe«
»f human historical development was Yirrationsl" and -
knoweble®, erd that iv was detammined, as thay pat Ly, =0
higher wili" and "naticnalism". These "acedemiss™ Y. o
leckeys of the rationalist bourgeoisie; they priparor-
dized and preised the fascist regime, raclem, Dbourgeris
nationalism and the falsification of his tory; tnav o2 By
dereé the Soviet Union, and, entrencning thnessel~rze In 7
carre of enemies ¢I the people, they collaborated W:f} T
fas»ist german aggressors in the yearg of the grest _
patriotic war. Some of these "histcrisns®, ”ﬁ"nr‘rﬂ‘"C':
"philoscrhers®, "literary men" and other "acaﬂwm,b( nr o
st1ill esrrying on their dirty work amongst Latvian <mi-
grants in the United Stetes, West Germany. Sweder aid 370w,
cepitalist countries. 5

Here we should note that the Lstvian soclos demune i
cerats also ccllaborated with the Iatvien nationaliq? Tour -
geoisie in propagating their inhumen "sciertific" coinepe
tions and their politicel aims. The descendants or thaos
znemk s ¢f socialism are even now propagandizing LHrom ove
seas the aggressive nationslist ideas of the rﬂactiwﬂh b
imperialist bourgeoisie, and they &ream of the ?e-e:fabﬁ-Lhw
iment of capitalism in Latvia. 1In their program and in ‘
i heir explanation of it they openly state that their pr
hes "disproved" the postulstes of Marxiam, thet they Ly
Ydiscerded the Marxist philosophy" and that their paidy

en “"anti-communist party" which haes as one of its chinl
aims "the struggle sgainst communist ideas'.

Cf course there developed in bourgeoice Latvia,
elongside the ruling bourgeois culture, elements ot demo—
cratic and socislist culture, the culture of the toiling !
and exploited mass of the people. But under conditions of
dictatorship by the reactionary naticnalist bourgecisie
thece elements could not achieve sny noticeablie reasultes in
the sphere of genersl sciences. Isolated works, writtien
from the peoint of view of revolutionary demccrscy and
renetrsting through the obstacles of the censor, for ex-
ample part of the works of A. Upit on questions of liiterars.
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eceuld not changz the caarartar of the genersi sistuation.
~“pe firot atterpis 1o give & Warxiast explanaticn of
the prohlema of economice end Listory in Letvia appesred
al tae end »f the 1sth century and the bzgluning of the
20th gcentury, when tho Lrtv an workiang clilass began Lo take
form end to strugeis Jor ite emancipstiocn. These stuemnts }
were the works of itz RozineAzis, in mriicular iz word |
"BPuges Srom the History of the Letvian Pssasaniry®; the !
wvrua or ?“otr atucnka {"Politleal Fresdom® 17 o0 Mt Ol
she Agrarian Problaa®, "Lakor and Land", et ,.E: tre 1oxte
bQJR JA Jiatary of latviaY’ by Earl lacder; asverel of ihe
works of Yan aﬁascnuﬁraun, Andrey Uplt and oihers, Thess
CWOrEs, 1o spite 57 thelir shorteomings end osccegiongd
srroneous sustements, constituted in geiersl & valiualle
coptritution tu the depcsitory of Marxiet goliunl zoliener,
In the per. 2 of d,ctatorshih By the na t‘*"= v
bourgeocisie in I-ovia (192 0-3940 ¥arxiat sccial thougnt
was further & Gdevsioped oy ths' timu of Pariy and scliens
204 workers whoo * 577 outside Latvia, in the Juvist
Unicne ©on the inltietive o P. Ituchie, Ve, Derzip-Viuter,
P. Daugre and othera i Moscow & “'Oﬁmls ol on the Historn
of Latx*a“ ¥8s zet up. Ths Oommission Plbll”hﬁd variooag
works of P. Stuchka | "Five months of Soviet ;gtvia“3. Lhrae,
swlectione Oof 4documents and materlal eufitzﬁa *The Prole- :
tarisn Bevoluiion in Latvia®, two colleciions of desurcnte
and mem~irz erntitled "The 1005-192% Revolution in Laivis%. |
Liwe rolleesions of ezssys, wemolrs and meterisl on the ;
higtory of the Latvian rifle regimenis ARG numercus ohnar )
werka,  FPyotr Stuchka trsnslatsd and publishied the first
volume of "Capltel™ by E. ¥Mars. Hureroua works of i
V.X. lendn, P Engles and X, Marxg were also translated inho,
the Lzivien language. e PCommis sion on the hier““: af
the Comminist Party ia Latvia® p“eparta and publie n:d B f
collestion of articles and neterial extitled OB Yesre of
the Zatvian Sommurnist Party™ which fncliuded the reso ;4.¢oﬁ&
oOf gongrecsas gnd conterences, and sleo the mest luportant
dgzcisicns of the {entrsl Committas or the Latvian Coramind st
Party. The doscow pzhl‘en*a& rouse “8partak® alsc pui- :
iisr2f warises works on the egrarien gquestion and o2 many |
ciner sconomic, hl%to*ica* nni n&llt*ca rroblems of Latvio
The ‘ormat:vr nt +he Latviar Soviet Socialiss Re- i

i
eriticiem, the history of linersiure asd oiher snbiects, ;
|
!
i
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froblle ereated favorable conditions for the ﬁ*velvpvan Qu
as0ial asiences ip Latvia. Workers of nighes educsiional |
establisimente snd acientific rzaearch inetitutes gakn=i ’
accese Lo necessary docuwnents and matsrials 1n archives f
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Ya. Dutis, Stalin prizewinner.
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and from other sources. State and public organizations did
all they could to support and encourage scientific research
work, setting specific research tasks. A really acientific
Marxist-leninlist approach to social problems tiaaus becane
possible, and research work enjoyed material support both
by a guarantee of the necessary financial means, and by tie
formation of teams of research workers and & whole network
of resesrch establishments,

The creation in 1946 of the Latvian S.S.R. Academy
of Sciences was of particular positive significance in the
development of sociel sciences within the Republic. There
are at present in the Academy three resesrch institutes for
the goclsl scienceg: the Institute of Economics, the In-
stitute of History and the Institute of Languege and Liter-
sture, and also the Literary Museum and the RPundamental
Library.

It is worthy of note that in all the research
establishments of the Academy of Sciences of the Latvian
S.S.R., including the Pundemental Librery, there are in the
sphere of the social sciences over 400 scientific and tech-
nical workers, and the annusl budget of all these estabiigh
ments i1s about eight million roubles. All this goes to
show the enormous interest of the Soviet Government in the
development of scientific research in the Republic. On the
staff of the Institutes of social science of the Acedemy of
Sciences of the Latvian S.S.R. there are 1ib academicians,
correspondent members, doctors of science and professors,
and o6 graduates in science. More than 10 scientific
workers (graduates in sclence) are working on their
doctoral theses, which will be completed in the next few
years. In all the Institutes there are postgradusate
schools vwhere several workers study anc P epare {or the
qualification of “cendidate in sciences".

In our brief outline of the state of the cocisl
sciences before the formation ol Soviet Latvia 1t ig clesr
that the Institutes of the socisl science department of the
Latvian S.8.R, Academy o?f 3eciences, founded ian 1945, wers
faged with 3ifficult tasks. It was necessary Lo collent
and study the enormous ascunt of archive ani otner material
to evaluate the entire "inheritonze! from tae Marsigte
Teninist point of view, to clear away the unscisntific snd
harmful "theories”, concepts snd falsifications of the
bourgsois acaiemies and to create as quickly as possidle
sclentific works on the most important developments and
problems of sacial secience in conformity with the needs of
the Republiz. The task of selsction and trainiang of prsa-
gearch teams was also dAifficult and complicat =4,

e
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It is not ver. long since the tormati~: of the In= |
stitutea of social science in the Academy of 3ciences of
the Latvian 3.S.R., bt thiey have already carried out
significant worx and already have to their credii some in-
partant achievements in the development of the sozsial
sclences.

In the Institutce of Bconomics, the Bection o
golitical econony (the “gensral economie" section) has
done much work on complex problems connected with the iz
tribation of productive forces within the Republie, In
tials work problems of transport, fuel resources, =cmirinsl
management, labor regources and other problams play an im-
portant vart. In connection with the project for mulliing
a hydro~electric station on the river Daugava ani joilnins |
the river with the Dnyepr, the Institate 3f Beoniies :
played an active part in the preparation of proiects for '
the solution of this problem, and worksd out ths chanzss |
in the distridution eof productive farces which woull take
place as a result of this project. Members oI the scien-
tific staff of the Institute, A. Rudzit, L. Starodubskiy,
N. Nechetayy, V. Varverye, A. Rozenberg, K. Nikolayewa,

Z. Qulyayoeva, R. Vayvod and others produced sume valuudle
suggestions and material on related problems. - The rcsilis
of this work are set out in a four-volume work which uas
been highly praised both in Republic and Union establishe
nents takXing pert in the working out of these problems.

The Section carried out work on problems of transport and
the creation of a balanced distribution of energy. Ques-
*tions concerned with the improvement of the material wel-
fare of the workers of the Republic wers also studied,

K. Graudin, correspondent membher of the Acanemy of Sclenc:s
of the Latvian S.8.R., wrote gseveral works on the econc-

m.’ cs of product and transport in Soviet Latvia, and also
on cultural themes. These works ars as follows: "An ocut-
line of Soviet Latvia", “Inventors of the steam locomo-
tive", "Inventors of communications" and a monog raph
"Latvia in the national economy of the J.S.S.R.' A.Rudzit,
a scientific worker of the Section, prepared a monograph on
"The ports of the Latvian S.S.R., their place and signifi-
cance in the national economy of the U.S.S.R.", and

K. Nechetnyy a monograph "Problsms of the balance of fuel
and energy in the Latvian S.S.R.". Two final monogrsphs
were presented as theses for. the degree of Candidate in
economlc sclences. Academician F. Deglav has been working
on the conformitytc law and the peculiarities of the de-

velopment of socialism in the Latvian S.S.R., and has
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prepared a monograph "The victory of socialiam ian the
Latvian 8.8.R." In the last few years the Section has
been faced with the most important and complicated tasks
connected with the reorganization of production manage-
ment and the ereation of future plans ~ the study of the
relationshipsbetween econoumic regions, the creatisn of a
future balsnce of natural and lavor resources, the deter-
mining of the future path for further development and
growth of the national econony, and so forth.

The Section of Production Economics has pald great
attention to provlems of future rational development of
industry ia the Republic, economy of materials and labor
costs, raising the productivity of labor, the reducticn of
production costs and the rationalization of labor crganiza-
tion, and the use of national resources. Scientific
workers V. Leych and V. Tumshevits prepared s monograph
"The economic regime for light industry in the Ietiicn
S.S.R.", an3 Z. Kozlova, K. Nikolayeva and M. Purin pra-
parsd a moanograph "The economic regime and crganization of
internal factory budgets in the metal-working undertakings
of the Latviaa S.S.R.". Important ressearch works were
also produced by: R. Shultz on "Specialization and concen-
tration in the produstion of instruments and machinery ia
the Latvian 8.S.R."; R. Vayvod "Ressrves of the Industry
of constructional astrigents in the Latvian S8.S.R., and
development prospecta™; V. Deych "Specislization and co-
operation in the textile industry of the Latviasn S.S.R. "
and K, Yksov "Ways of ralsing the productivity of lsbor in
the production of industrial goods in the Latvisn S.S.R."
All the above mentioned works were of considerable signifis
cance in improving the work of indusirial undertskings in
the Republic. The industrial Section is also working on a
number of other themes and problems wanich will nelp pro-
ducers in rstionalizing the process of production, in
raising labor productivity, and in lowering costs in the
various sectors of industry in the Repubdblic. .

The Agrarisn Section of the Institute of Economics
has rexdered great assistance to the Ministry of Agri-
culture and te local staff in raising the level of agri-
culfural production. 7The regults of agrarian rec - -zniza-
tion under the Soviets have been gathered torethe: -nd set
out ir an important work (a doctoral thesis) by 2 miamber
of staff of the Section, S. Udachin, "Agrarian Rerorm in
Soviet Latvia". During the early years of the Inctitute,
scientific worker A. Motrov prepared a brochare "7hs
Organization of Labor in Peasant Agriculture, Machine and
Horse-hiring Centers and Tractor Stationa".
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The staff of the Agrarian Section rendered great .
assistance to workers in Agriculture, taking active part in;
the organization and running of collective producticn on |
the gpot in the period of all-cut collsctivizatisn, and !
later in the administrative and organlzational improvement
of collective farms. In order to improve the organization
of collective production, the section made a number of i
model production plans and proposals for the future based
on the experience of the best collective farms (the work of,
I. Zemniyek, V. Sitchikhin and others). On the protlems of |
the moat advanced section of agriculturel ceconomy in ihe :
Latvisn S.S.R. (stockbreeding) a monograph was preoared by
I. Zemmiyek, of the Agrarian Ssction, entitled "Commural
Cattls Breeding and the Fodder Basis of the Leivian Col-
iactive Farms", 1I. Rudyevich wroie a monograph "The Tse,
Organization and Remuneration of Labor in the Cattloe
Raising Collectives of the Latvian S.3.R. %

The staff of the Agrarian Section carried out some
significant waxk on prolllems of specilalization and the distri-
bution of agricultural production in the Repudlic. Az 2 ]
result of this work a collective documen’ was publiszhed ’
"Meagures for the Organization of a Raticnal Svstem of
Agriculture in the 2ones of Vidzem, Zemgal, Kurzem and
Latgal. M,

The Agrarian Section has paid much sttention to the
question of the mechanization of Agriculture. P. Gulyan,
scientific worker in the Sectinn, wrote a monogresph "“The
Mechanization of Crop Farming and its Beconomic KEffective-
ness in the collective farme of the Latvisn 3.8.B" and 4.
Braksh wrote a monograph on "The mechanization of Catile=-
Breeding Processes, ites Efiectiveness and futurs prospects
in the Collective Parms of the Latvylan S.S.R, ¥

K. Tsipe produced a brochure c¢n the guestion of re-
muneration of labor in collective farms entitlad ¥Survey
of the GCollcetive Farms of the Latvisn S.S.R. and Inprove-
ments in Labor Remuneration®, and R. Soms produced g broe
chure on the question of production costs entitlcd "“An
analysis of the cost of production in the collective farms
of the Latvian S8.S.R. ",

Under the Padership of Academiciasn M. XKeé--. the
Ecomomice Geography Section commenced preparsiiosn - a
course "The Geography of the Latvian S.S.R.“ inm +.: carly
days of its activity, but this work was temporarily inter- |
rupted when the staff of the Section were transferres to
worXx on the problems of regismalization and the resparation
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of the course "An Economie Geography of the Latvien 8.S.R. "
The course "The Geography of the Latvisn S.S.R." was then
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repared by one of the staff of the Sect.on, Ve Furid, andi
wo lecturers of the Latvian Stat2 Uniwveraiiy, A. Kolotiy-
vakly amd A. Yeunputnyc'. A8 & res:li of & great amount

f collective work by the staff of tin2 Secticn there
rreered the course “"Tne Latvian £.S.% An outline =of
consmic geography," edited by Yea.Bumber sna P, Alampivera
werkers of the Secticn prepared "A statisticel ativs ¢l 0
atvisn S.8.R." contsininug diagrams, schematlc meps and
ther graphic representations. The Sscticrn z2lso pai? sou-
giderstle attention to regionalization ana "o tne plin.o
ion of economic meps for use in educsticnal esvac.lLri
snGa en agricultural atlas. Brochures were aisc prejars!
which gave the economic cheracteristice of %an roogiorc Sa
tl:2 Latvien S.S.R.

The secticn for the history of ecconomic tac.whis and
the history of national eccnomy hes carried oot lrpir? oar
wWork in clearing up the unscientific conzevpticag cnu
faleificaticns of the bouregels economists, ani haz pio-
dused aeveral works which give a Marxist-leninist evs’is-

Y]

N £ .

ccnomy in Latvia. In connection with this, we might
iention -he Tollowing works by members of the selrat:fic
staf?” of the Seetion: A, Veynberg “"The impoverishmenr o
the proletariat in bourgeols Latvia™; L. Starodubszly “Tho
Gecay of factory industry in bourgeols Letvie"” and his
"Statistics of bourgeois Lacvia in the service o resailur
g 2cilactive work (a ccllecticn of articlk 8) on guestisns
the deveiopment of economic thought in the perlod fro- toe
misdze cf the 19th century to 1940; I. Kirtovskiy "= de-
veloprent of Latvian econumic thought in the *36'3 #nd
'93's of the 19th century" {this work deals mairly wiif an
zposition of the economic views of the revoiutiorarics of
ﬁhe "new stream" - P. Stuchka, F. Rozin and E. Veydennzum,
Ya., Kalnin' ?The economic platform of the Latvisn Comsvniel
arty 1n the years 19¢0-194C", The staff cf the Sectiun
heve prepared and published the gelected works of Acader. -
ian F. Deglav in two volumes.

The legal Section of the Institute of Economics;
wnich waa created lsst year, has commenced stulirs on
questicns cf legal standards in the soviets, the legal ve~
lationships between State organs, the rights snd dutics of
memeers of agricultursl cartels, the legal reletions of
inzer-collective farm organizaticns and cother guestionz of
soviet icgelity. The section is alsc teking part 1n wovk-
ing out and correcting the legal ccdices of the Republic,

A seection for the development of soclal theought nas
alec been recently established within the Institute of
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Economica, uanicr the direction of Academician P. Valestalm
The purpose of thi s2atinn is the study of problems of
philosonhy, zesthetics and etiiics, Members of this section
~ Academician P, Valesikaln anl others -« have dcne active
worx on the study of the development of phllosophical
thought in Latvia in the period before tne great Octoter
socialisgt revolution and have taksn part in writing cole
lective works on the histdry of phlilosophy produced by the
Institute of Phllosophy of the Academy cof Sclences of the
U.S.S.R. Academician P. Valaszaln has published a mono-
graph "The revolutlonary decocrat P. Balod'.

Much work on the organization and direction of the
Institnte 27 3conomics has be=sn carvried out by ex-directors
of the Institate Academician N. Kovalyevskiy, Acaiemizlian
F. Deglav anu sorrespondent member Ya. Bumber. At present
the Instltut> of Economics i3 under the directorsihiip of
eorragpondent member Ya., Turcnins.

As is ~lear from the above, the Instisate of
Beonomics concentrates om problems connected with the
»i1llding of soclalism and communism, and has as its aim tae
furtherance »f this work by collaboration. In addiztion to
this the Institute employs all 1its scientific and practical
resources in widespread propaganda of the economic theories
of Marxist-leninism and also takes part in the communist
upbringing of workers.

The efrorts of the Institute of History were 4di-
rected above all towards the creation of a systematic
courge in the hls tory of the Latvian S.8.R., since this was
demanded by educational establishments, soviet and Party
activists and also by a wide e¢ircle of readers. It was
necessary to give a Marxist~Leninist account of the history
of the Latvian people and to elear up the falsifications of
the Baltic German feudal landlords and the Latvian nation-
alist bourgeoisie. The Institute of History has already
completed this work. A one=volume condensed course en=
titled "A history of the Latvian S.S.R." has been published
under the editorship of the director of the Institute,
Academician K. Strazdym', together with a full and system~
atic course in three volumes of 170 pages. These works
are in both Latvian and Russian. The first volume of the
full edition [(edited by Academiclan Ya. Zutis) contains the
history of Latvia from ancient times until the epoch of
capitalism, the second volume (edited by Academician Ys.
Krastyn') describes the period of capitalism from 1361-1917;
and the third volume (edited by Academician K. Strazdyn')
contains the history of the Latvian S.S.R. from the great
October socialist revolution up to the presen; day. The
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main authors of thesc works were the above mentioned
editors and candidatses of historical scisnce E. Anderscne,
T. Draudin', A. Drizalia, T. Zevd, M. Stevnerman and others.

The Institute of History has also published a number,
of collective works -~ collected articles of s thematic !
nature: "The bourgeois natlonaiists - their falsifications
of history in Latvis"™, "Aggression of American and West i
Europsan imperislists in Latvia®, "The struggle for Soviet |
rule in Latvia", "The great Octodber soclelist revolution '
and foreign armed intervention in Latvia", "Against the
idealism of the young Latvian movement¥. In additiom to
this the Institute of History has commenced puhlication of
a periodical of collected articles under the general title
YProblems of History®. Three collections have already hDesn
printed. ;
The Institute of History has also pald conziderahle ;
attention to the publication of material, Jdoocumcats and ,
other sources of the his tory of Latvia. Thus, for svanle,
the Ingtituté has printed "The Hanaseyn investigati-n® fen |
account BY gsenator Manaseyn of an investigation carried ont,
by him in the Liflyanskiy and Kurlyandskiy regions in 1382
and 1883)+ a collection of documents "The 1936-1307 revo-
lution in Latvia"; a collection of dccuments "The October
revolution in Latvia'; a two~volumed collection of dccu-
ments “Soviet Latwia in 1919"; a collection of documents
and material "The Latvian artillery in the atruzglc for
soviet rule®. Under the direction of scientifie worker
A. Germanis, staff of the Institute are engaged in work on
the compilation of a bibliography of the his tory of the
Latvian 8.S.R., and considerable amounts of archive metsp-
ial on the history of Latvia have been collectsd in the
1ibrary of the Institute under the direction of the:chier
lidbrarian, G. Berents.

A large part of the Institute's work has been taken
ur with the writing of monographs on the fundamental prob- [
lems of the history of Latvia. The most important of those
already published are as followa: Ya. Zutis “The Ostses
queation in the 18th century" (in the Russian and Latvian
languages) and "An outline of the Histarhography of Latvia®;
Ya. Krastyn' "The 1906-1907 revolution in Latvia'é M.
Steperman "Peasant uprisings in Vidzem, 1750-1784%; B,
Brezhgo "The Latgalian peasantry after the changs in the
law of serfdom (1861-1917)" and "An outline of the history
of the peasant movément in Latgalia, 1577-1907%"; T. Zeyd
"Peudalism in Livonia®; B. Vilke "The formation of the in-
dustrial proletariat in Latvia in the second hdlf of the
19th century"; T. Drsudin' "The landle ss Latvians in the
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struggle for land and the rule of the soviets, 1917-191%%,
"The campaigns of the Latvian rifle divisicns in the days
of October and in the years of the civil war"; A.Spreslis
"Working class movements im bourgeois Latvia in the §ears
ot the world economic crisis (1929-1933)"; Yu. Nyetyesin
"The working class movement in Riga in the period of the
Stolypin reaction"; M. Kozin "Peasant movements in Latvia
in the 60's of the 19th century%; A, Drizulis "latvia
under the yoke of fascism (1924-1940); V. Ssvchenko "The
historical links between the Latvian and Russian peoples",
and other monographs. ‘
The following monographs are already completed and
ready for printing: A. Miyerin' "Agrarian relations and
the state of the peasantry in Kurland in the 60's snd 80's
of the 19th century"; M. Xozin "Agrarion relations in the
Liflyandskiy region in the 60's and 80's of the 19th cent-
ury"; V. Doroshenko "An outline of the history of agrarian,
Latvie in the period of decay of the landlord economy"; ‘
G, Stroda "The development of agricultural economy in Latvial
in the period of decay of the feudal landowning class ’
(from the end of the 18th century to the fist half of the
19th century); D. Liyepinya "The pe asantry of the Rizhekiy
patrimonial district from the 13th to the 19th centuries™;
A. Stubav "The site of the town and village of Kenteskalns'".
The Section of Archacology of the Institute of Hist-
ory has done some good work under the direction of candi-~
date in historical sciences T. Zeyd, and in recent years
under A. Stubav. The section has carried out annual arch~
aeologlical expeditions and excavations of burial places,
0ld towns and other ancient settlements. Sp=cial attention
has been devoted to the investigation of that part of
Latvian territory which lies aslong the barder with the
R.S.P.8.R., in order to throw light on the economic and
cultural connections between the Latvian and the Russisn
peoples and to clear up certain questions of ethnogenesis.
The largest excavations in this area were carried out in
the Ludzenskiy Region (the Nyukshinskiy burial places and
others) and the Krustpilsskiy Region (the site of Asotye).
Candidate in historical sciences E. Shnorye was in charge
of the excavations. The progress and results of these ex-
cavations ere documented in volumes 1 and 2 of a series of
publications "Materiasl and research on the archacology of
the Laivian S.S.R." (volume 1 - "The Nyukshinskly burial
place", volume 2 -~ "The site of Asotye™). Under the di-
rection of the Head of the archaeological section,A.Stubav,
widespread excavations have been carried cut in the terri-
tory of the town site of Kenteskalns (in the Orgye Regicn),
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and also in the territory of the site of Turayd. The ex-
cavations in the Dobyelskiy Region on the Terveiye site
under the direction of scientific worker E. Brivkalnye are
worthy of note. The above mentioned excavaticn and others
have yielded rich and hitherto unknown materisl on the Go=
velopment of the economy and culture of the Latvian tribes
and of their connections with Slavonic tribes. In the
Section, a special laboratory has been set up to restore
and preserve the objects found in excavations. A photo-
graphic laboratory has also been established, The archsc~
olcgiste ~f the section are collaborating with paleo=
botanis paleo~zoologists, metallographists, geologists,
researc.. s into soil and wood and other experts, and also
with archaeologiste from the other republics. The staff of
the Section has prepared and will shortly publish a series
of importen: works explaining the results of the archae-
ological expeditions in the territory o« the Latvian S.S.R.
Amongst them will be monographs on the excavations of the
sites of Kenteskalns, Tervetye, etc.

The Ethnogravhic Section of the Institute has done
much work on studying the materisl culture and lore of the
Latvian people, paying especial sttention to an explanation
of the changes which took place in the material culture and
way of life of the socialist nation in the period of con-
straction of socialism snd communism. Oandidste in histor-
ical sciences M. Steperman is the director of the sectlon.
The section makes annual expeditions to various regions of
the Republic, and has gathered a large amount of valuable
ethnographic material. The staff of the section have also
prepared and published some valuable written work, for ex-
emple: A. Krastin8 - "Peasant housing in Vidzem in the
reriod of decay of the landlord economy and the growth of
capitalism"; 8. Tsimerman - "The way of life of the agri-
cultural workers of Kurgem and Zemgal in the second half of
+he 19th century"; the collection of articles "Archaeology
and ethnography" volume 1l; (volumes 2 and 3 are prepared
and are being printed) and other works. The section has
also prepared the following works: "The Glubenskiy Region"
(materisl and results of the work of expeditions in that
region); "Ziyemyelvidzemye" (materisl and resul:'s of ex-
peditions in the Valskiy and Limbazhskiy Regions); M.Slava~-
L"The clothing of the Latvian pe asantry in the period of
decay of the landlord economy". The Ethnographic Section
collaborates with local regional museums and ethnographists

£ neighboring. Republics, and also takes part in the com-
ined Baltic expeditions organized by the Institute of
hnography of the Academy of Sciences of the U.8.8.R. In
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these expeditions, ethnographists fram Byelorussia,
Lithuania, Latvia and Estonia all take part.

In addition to the above mentioned work, the sclen-
tifiec staff of all sections of the Institute of History
publish many brochures and articles both in the Republican
and Union press.

At present the Institute of History is working on
the preparation of many large works. Of these, the most
importent are: a four-volume "Ristory of the national econ-
omy of Latvia (the Institute of Economics is also taking
part in the preparation); a three-volume "History of the
Latvian rifle regiments'; "A history of the city of Riga";
“The struggle of the Latvian workers against the German
fascist aggressors in the years of the great war for the
fatherland®; “A history of the culture of the latvien
people"; "A history of the Latvian peasantry"; a general
ethnographical work "The Latvians™. The following are also
planned: "A history ot the Latvian proletariat", YA history
of the cities of Latvia", and other collective and mono-
graphical works. The Archaeological Section has resolved
in the next few years to carry out widespread excavations
of town and burlal sites along the banks of the river
Daugava in connection with the construction there of a
large new hydrc-electric station.

In the Inatitute of Language and Litersture, the
Secticn of Dislectology and History of Language, directed
by candidate in philosophical sciences E. Shmitye, has done
a great deal of work in the collection of material on topo=-
graphy, dialects and local patois. The first volume of the
work by Academician Ya. Endzelins “Toponymics in the
Latvian S8.8.R."has already been printed, and the re xt vol-
ume is being prepared for print. The Section is working on
the editing of a collection of works by Acedemician Yae.
Bndzelin8. Work is in progress on an "Atias of the dia-
lects of the Latvian S8.8.R." and the publication of the
maltivolume “Regional dictionary".

In the Dictionary'Secticn which 1s directed by
Academician Ya. Endazelins, work is being carried out on the
preparation of a six~volume publication "An explanatory
dictionary of the modern Latvian literary language®. The
Section took part in preparation of the two-volume "Russiand
Latvian dictionary" which has asppeared in print.

The Grammar Section, directed by the Head of the
Section R, Grabls, has completed the publication of a two-
volume "Gremmar of the modern Latvian literary language" -
a textbook for establishments of higher educsrtion. The
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staff of the Section are working on the preparation of a
general work on the history of the Latvian language. The
Soction plays an active part in working out the terminology
of the lLatvian language. ,
In the Institute of Language and Litersature, great
attention has been paid to the collection and publicaticn
of material on national literary works. In the archives
of the Folklore Bection (directed by Candidate in philoso-
phical sciences E. Kokar) up to 3 million separeie worka ofi
folklore are collected (folk songs, tales, proverbs efte.). |
The Section has already published the following: "Latvian
tales" in four volumes, edited by Ya. Niyedrye; 4 Antsel-
anye - "Latvian conundrums®; "Selected Latvian folX songs"
in three wolumes; K. Kokar - "latvian proverbs and ex- :
pressicns"; Ya. Vitolin§ - "Revolutionary songs"; a s2rics|
0L collections of Letvian folklore materisl for childreu:
Ya. Vitolin' « ceollections of Latvian Tolk tunas snd otbsr |
editions of materiel of folk literature. The Folkicre :

3

Section has begun the preparation of an academic e¢diti.n of;
Latviaa folk songs in 35-40 volumes and is working on a I
general work "A history of Latvian folk literature™. '

Tre Section of Dialectology and Hisitory of Langmage,
dictionaries, grammar and folklore carry out anmual expe- ,
diticns for the collection and study of linguistic and }
folklawe material. A wide circle of lecturers and students
ir higher educatiocnal establishments ard schools are
attracted to this work.

A large part of the work of the Institute of lLan-
gaaz2 and Titerature is concerned witnh the stady of the
history of Latvian literature (the Literary Section is v
directed by Candidate in philosophical seclences X, Kundzina).
During the me riod of its activity, the Section hss pub-
lished many works, of which the most importaat are as
follows: the work of the national writer, Academician A.
Upit "Latvien literature® (volume 1); the monogravh of M.
F1lvys - “Andrey Upit"; Ya. Upit - "Andrey Upit as a liiar-
ary critice®; A. Vilson - "The revolutionary poet and
thinker, Eduard Veydenbaum"; "The national writer E.
irzniyek-Upitis™; "Phe classicist of Latvian literaturs |

dolf Blaumanis"; E. Sokol - "Raynis and the first Russ- |
lan revolution"; "The life and work of Ya. Raynis%; 1I.
echman - "Anne Sachs"; Ya. Upit - "80 years of Andray
Jpit"; Ya. Kalnin - "In the 1ight of keen satire® (the
*omedies of Andrey Upit"; K. Kundzin -~ "The repertoire of
ae Latvian theater" and other monographs and outlines. The
nsticute of Language and Literature has produced many col-
ections of articles on questions of language, the history
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'and theory of literature and on aational literatare. The
Sectlon has carried out a considersble amount o1 wark on
writing a large collezlive work in six volumes “A history
0f Latviar literature" (Pour wvolises nave glrealiy bsen
vprintad. ).

‘ A rez2ant mdcition to the Inctditule of lanraarss gn:
‘Literatare has bozn the Sectisa of "rextolom”

B

e P - Xy T~
e eolicanlions of articicss
R P - . - . .. LN
a1 Lennaer and Literst ara" rave
avpsaring.  Tleven siltions have

e e tocam e S e v

The Instivwta of Langias G
worh in 1245 under the dirooiion L rat . LY
frademician Andye s Uply, Wow the Inctinats is civectea o
ndidade 1 chilososhizal sciznces 3. Scxol.

The Y3, Raynis State Literary Massun woriic wit . in
ithe Instituts of Language and Literatura. n s Mis

1

are Kept the works of the most lmportant writsrs of

Latvian aatlion. Ths museum also careies oudt seisntifz

rasesrch wo;k, at whe moment concentrating on the study o
ths works of bde national writer Ye. Raynis. Alrzady uwo
volunes of & series "The literary works of Ya. Raynis hav

15
Pzen prepared.

The Fundemental Library of th: Academy of Seiensess
2% the Latvian 8.8.R., ;uqnded in 1246, hss zrown iato a

livrary cousisis of over a millisn volumes, mainly on

eoun
of the eapltslizt world. Exchengs of salentific iiterg-
tare from the Pundamental library is carrizd out by 00
(tibraries in 34 countries in the world. There iz a larre
jcoliestion of archives, rich and many aspscted catalogiss
gof literature and \Pt*noWganized bivliographical work.

¥e muzt mention too, the great scisntific popular-
ing woriz carried out by all depertments of genersl
.-‘

wEaan

-3
kR 2
3w*va on tho sraparation of an acacemic editxol SRR
Pleesed wonks of nasional writer Ya. Rewvnils Lo 2% valumes
;(:hz Seation ia dirsoted by Candidate iu nha Lob>1 hyenl
;sciznues Ya. Kalninds. Work has alse comsensed on prollinas
et tne Theory of literaturs and bz literavy cadn~ctiun$
rwith the Russian and other nations.

™M

vowerinl cultursl 2staklishment. The wrazend atoek of She

scientific literaturs published in the Soviet Unieon, in ihe
tries of the national democracicss and in the coautriss

~ L

3cilences. By issuing broc 1ures, publishing many articlies
irn Jjournals and newspspers, by deV°IODing a wide propaygunda
by means of lectures snd so forth, the stafl of the inst:
tutes actively take part in the work of the Soeciety for




Propageting Political mid Scientific Knowlsdge.

Tha Insiitutes of the Devartment o7 2eneral 3ciences
of the Acadeny of Sciences of the Latvian 8.S,.R., in aa-
dition to scientific expaditions, hold also annual sessiong
and confarences on the most important problems of science.
As a rule scisntiats of the Academy of Sciences of the
U.S.S.R. and variosus other Republics of the Unicn (tae
Bstonisn and Lithuanian 3.S.R°s and others) taks mart in
the work of *these sessions and conferences., The Insti-
tutes of General Sciences coordinate their rosearch work
with that of higher educatinnal establishments, the sciane-
tific academies of other soviet Republics and with the
corresponding Institutes of the Academy of Sciences ot the
U.S.S.R. A friendly spirit of collaboretion is onz o i
beneficial conditicns of development of the general
gclences.

We should uais> mention the fact that gzeneral
sciences are also developing successtully in tne higher
educational establishments of the Latvian S.S.R., 25~
pecially in the Latvian State University in ithe Instiiule
of the history of the Communist Party and in the »eds-
gozical institutes., The wide development of general
sclences in the Latvian S.S.R. 1is one of the numerous
signs of the creativity of Marxist~Leninist ideas.

In the years of the five-year plan sfter the great
war for the fatherland, there %took place in thz Latvian
S.5.R. a cultural revolution: genarsl sight-yzar and secon-
dary education has been successfully put into practice, the
number of pupils in special secondary and higher educsation-
al establishments has grown to threez times ths figure for
1940; there are in the Reoublic over 2,900 large libraries
(1n 1940 therz were 174), about 1,300 clubs (in 1940 there
were 22), about 600 cinemas (in 1940 there were 77), the
publication of books exceeds 10 million copies per annum
(in 194D the figure was 2.9 million). Great successss
have also been achieved in the development of artistic
iiterature and also in the field of pictorial and plastic
arts and in music. All this testifies to the fact that in
the history of Latvia there has never been such 4 powarifal
and. many-sided flourishing of the culture of the Latvian
veople as we now have in the Latvian S.5.R.

Success in the realm of general sciences 1s a part
of this blossoming, which is socialist in content and
national in its form as the culture of the Latvian people.




PROGRESS IN PHYSICAL AND THCHNICAL SCIENCE IN SOVIsT LATVIA

by A. Malmeisters pages 39~-48

Physical and technical science in Soviet Latvia has developed
and is developing in close liaison with the whole of Soviet sclence.
Latvian scientists are receiving everyday help and consultation from
leading teams of scientists in Moscow, Leningrad, Kiev, Sverdlovsk,
Novosibirsk, and other scientific centers. Our scientific institutes
and laboratories are furnished with home-produced research equipment
and apparatus.

The broacd scope of scientific research in the fields of physics,
astronony, and engineering can be illustrated by the following, by no
means complete, list of lines of research and results.

Atomic Phygicg. ication of Radioigotopes and Radiation

For the study of the structure of the atomic nuclei of various
isotopes the nuclear speetra have been determined. From these
spectra the decay schemes of interesting nuclel have been worked out,
and this has enabled the nature of the processes occurring in them to
be determined.

Original apparatus has been designed for nuclear spectroscopic
studles. A scintillation spectrometer for multiple coincidences in
rocioactive decay, and a similar instrument for summed coincidences,
have been constructed. Two magnetic spectrometers, where the




charged particles are "ocorted" by a marnetic fisliu, very cyplex pulse
height analyzers, and so on, have beaen bullt. 0T ireat risetie al Qe
gcientific importance are tihe studies of zamru-rs; secattering in
rnateriais, and the study of the effact of irraciation on proecessesz in
I himlogen counters and crystal seintillstors.

I Consideracle work has veen rione in the ficid of arriicciion »f
radiciscotonss as a new tocl for iadustrial eutomatioer. A raiioactive
reley, which in several cases is a serious compevitor to the uvhoto-
relsy, hes ceen daveloped. The radioactive relay is now beine nsed
as a contactlesa tranaducer for level, position, absorpiion cue’”’—
cient, etc. Studies have been made cf the use of radicactive roriing
of cold~rolied steel sheet, and for wire-drawing. The pr,nc1ple o3

tlon of devices for continuous measurement. An all-purposs raailc-
active thicxness meter, which uses the degreo of abserpiion of radiu-
| tion to control the thickness of steel sheet, zlass, peper, ctc. in
continuous prouuction processes has been degigned.

Scientists of our republic are picnuers in the use of radic-
isotopes for the automation of industry. The instrumentis devised for
this purpose have been displayed on several occasions at interastioral
exhibitions and are now In serial production.

In 1760 the builcing of the experimental atomic reactor should be
rainly completed., When i1t goes into operation the opportunitiec for
research in atomic physics will be greatly expandeda. In bthe field of
practical application of atomic energy it will be possible to turn
from control methods to the technological application of large
quantities of radioisotopes, particularly short-lived ones. Isctopes
and radiation will be used much more extensively in other fields of
science.

The sclentists of the Latvian Academy of Sciences have done a
great deal to strengthen the link with industry. In particwiar, in
cooperation with the workers in the latvian Gouncil ol th2 National

isotopes and nuclear radiation in the industries of the republic.

G. Gaile, President of the Latvian Council of *he National Econory and
Honored Secientific and Engineering Worker of the Latvian SSR has taken
an active part in the development of the use of atomic energy for
peaceful purposes.

icg of etic Phenom
Several investigations in magnetodynamics have been carried out.
and the law of displacement of the digperslion band of mafnetic perme-

ability on magnetization has been obtained. The phenomenon of the
nonlinear surface effect in strong fields has been studied by the

the radiocactive relay has also proved to be apnlicabls in tie constric-

Economy they have gained great experience in the introduction of radic-
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The magnetic spectra of ferromagnetic materisls have been investigated,

method of simulation and physical similarity; the effect of the |
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Acai, K, Plaude, Presivent of the Acad, 3ci. Latv, SR,
Correaponding lemver of Acad. Sci. USSK,

spectrerioter, rasmetization of ferrouielectrics (sn mgrremtc or
Tferrona,metic varticies pressed inte a dielectriz), the disbribution
of magnetization elons a finite ferromagnetic cylinuer in e ‘ioio-
caneous nmametic field, aad so on.

Considerable attention has heen devoted to studies in one Ti=la
of regmetohydrodymamics of liguld metals. A methol or calculating
electronarnetic pumps has been devised, the principles of usimvlaticn
o' magnctohydrodynaric effacts have been worked out, seversl rewildin
have been obtained in rezard te effects in the boundary layer of a
liquid metal and electrelyte under the actlon of forcves ot eloctre-
niacnetic origin.
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Somputer Technigue Matheratic

A series of invegtigations of new tools of computer technique
has been carried out. New analog devices on the transformer prin-
ciple have been designed for the calculation of furnace charges and
the computation of algebralc forms.

A digital computer, type -3, which has several advantages of
design over other small machines of this class, was designed and was
built with the sssistance of the VE&F plant.

As regards programming techmique, certain methods of simplifying
the compilation and checking of programs, or the partial autometion
of these processes, have been developed.

Standard programs for the sciution of elementary functions end
for other commonly required calculations have been compiled for the
M~3 computer and have baen checked in operation. Many specific
problens have been programmed and, wners possible, the calculations
for nost of these programs have been carried out on electronic com-
puters. Research on the wider application of electronic computers
has been carried out.

Astronouy

The proper motions of red giants are being investigated. For
gstatistical studies, as we know, the greatest possible amount of
factual data is desirable. Hence, the determination of all the
possible proper motions of red giants from meridional and photo-
graphic observations of the positions of the stars has been under-
taken. For this work 416 stars of spectral class C and S, 1084
variable stars of spectral class M of not less than 11th msgnitude at
maximum, and 774 stars of conatant magnitude and stellar class M with
known radial velocities, were chosen. A card index was compiled for
these 2274 stars and all the observed pos:tions and other character-
istics (spectrum, luminosity, type of variation of luminosity) were
recorded in it. About 400 catalogs of stellar positions were con-
sulted and about 25 000 positions extracted. Catalogs from the
libraries of the Riga, Moscow, Pulkovo, and Tartu observatories were
used In this work. The necessary catalogs were also obtaired from
the Washington, Greenwich, Yale, Cape, Boan, and Heidelberg observa-
tories. The Pulkovo Observatory has made many photographic observa~
tions of the positions of red giants.

Further work will involve the correction of the present inaccur-
ately known proper mctions and a new determination of the proper
motions of all the other red giants for which 3-5 positions have been
determined over a period of not less than 30 years. The obtained
proper moctions of red giants will allow a much wider and deeper
development of scilentific research in the field of stellar ccsmogony.
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I. Spincis and A. Balodis of the Laboratory of Physical Methods
of Concrete Testing of the Institute of Building and Arcidtecture
test new apparatus.

Observations of red giants in the red and infrared regions of
the spectrum are very important for the determination of genetic
properties. For this purpose a special electric photometer witi a
radiation integrator has been censtructed, With the aid of filters
this instrument can detect slight changes in the emission of a star.
In 1959 the photometer was tested in the laboratory, and in 1960
large scale observations of stars with the 200 mm refractor are
planned. Preliminary work on infrared stellar photography by means
of photomultipiiers is being undertaken.

The Astrophysical Laboratory is taking part in the radio service
of the Sun in the USSR. Observations of the integral radio emissicn
of the Sun on wavelength 1.5 m are being continuously conducted, from
the Far Bast to Rijekstukalns station in the west.

In its early years the Astronomy Section carried out calculations
of the ephemerides of the minor planets, and these were systematicaliy
published in the ®Ephemerides of Minor Planets" of the Academy of
Sciences USSR. At first the section gave approximately 200
ephererides ver year. In view of the mechanization of calculations
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in Riga only tne ephemerides of 11 minor planets are now being calcue
lated, and for these the perturvations cof several planets are tsxen

into account. However, tiie acquired knowledge and skill have enabled

tiie conductionn of severel major researches involving the uze of
mmerical metheds of celestial mechanics.

Scientific Bases of All-round Development ¢f
Poavier in the Latvian Goit

+3-

Thiz problen invelves the stuuy of problems assoclated wizph th
Tuel balance of the Lstvian SSR, with tho structural chagges ia t
bajance and the development of the scientific bases for the croati
of' a power syster for the North West of the USSh.

a
this
cn

The study of these nroblens has been conducted in several stases,

In the first stage {(1946~1950C) preblems agsociated with estineles of
power resources of the Latvian SSR and lieir efficient titizatien
vere tackled.

The second stage (1950-1$56) was characterized b
the linking up of power systems and a study of ihae ope
electric stations in & common sygtem. Luring this stas
an extensive develovnment of research on hegt-suppls sy
avtonation and on the use of hith~temperature heat transier ?edlﬁ for
heating.

he third stage of the investigations vegan in 1397
wLa:J is concerned neialy with a study of the scientific
structure of the heat and power baiance of the republi
1965, and with the general plan of the power balance (1’360—1%0‘ .

vonsicerable work was dene in the second stasge on the nroblen:
involved in towm heating. The most imperiant results in tpls field
hlave been obtained in the study of problems associaved with atenys
consurphion conditions and comfort in heated dwellinzs, sad zlco
the improverent of the efticiency of heaters.

The extension of ressarch on autoration has led te the censtruc-
tion of a whole series of simple and reliable antomatic units for t
autoratlcn of heating in various productive processes in which wate
and steam are used.

For 1nstance, tie use of these automatic units for Jermentation

"1z

for 1250
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in & Higa yeasgt factory ard for the steaming of the raw nmateriel in
the Bolderaja spinning combine has led to a cornsiderable reduciion in
the L¢,U c’ these processes, as well as %o an improverent in the

1 lity of ine preoducts and less wastase.

The e°u¢ts of research are being widely applied by osplan of
the Letvian SSR, the Board of Power, and also the plamning boards
(Giarcenergoproyek tt, Teploenergoproyelt, etc.), and are saving

nilliorns of roubleo.

”é

The orly fuel in the Latvian SSR is veat. Hence, studiec of the

efficient utilization of peat for power are being conducted.




cation of

Research is beinz carried out along two lines: intensifi
for ocwer.

peat contustion processes and utilizaticn of raw peat

5 for ieang ol Transport

New slectrical

The neczssary prenaraiory vork was condusted in 1G31-19523 a
wien the cesiym was weried cut the first models of contactless sy
ciironoud cenerators witn claweshaped poles and an externally clcoec
masmetic systen were constructed in collavoration with tne Rira o
electric machine {actory. In 1954 the score of ti: proulem wuo
extended, znd guestions of electrical supply ror cars are now nein:
tacsled from every aspect.

A group of provlems connected witil the autermatic recu
voltaze anc the charsing of the sturage battery is being s
These investisations have led to tie desirm of a new syster of
electrical supply for rail cars -=- by rectified alternating currc-t

Tests of the operaticn of the new system were organized Ly the
Ministry of Cormunicationz USSR in 1956-=1957. As a resuit of thege
tvsts the systen received a high evaluation and wes recommended for
introcduction.

Jor the invention and industrial adeption of the nev electiriecal
surrly syster a aroup of werkers of the Institute was awarded o First
Degree S*ute Prizec of the Latvian SSK.

The desimmed ecuipment i3 now being further inrroved. Sracial
mention stovld be msde of tne coensirvction of senerators with uili-in
rerpanium rectifiers. This nas ensbled & considerable reduction ia
the veight of the senerating unit. An original battery-charging
device incorporating zerrmaniur rectitriers has been designed.

Studies of the avlomniic regulstion of synehronous gencraters
have lof to ccasiderable progress in the apolication of sermicenductor
devices (diodes and tricdes) and raonetic amplifiers in centrol
systens.

The research being carried cut on the design of new synchroncus
electric motors arpears veryr promising.
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Structural Darpine of Machine Parts

For a long time research on vibration dewping was concernad
mainly with the internal friction in the material. However, it was
subgecuently found that in the vast majority of cases the energy
aissipation in the connections of machine comvonents was of incompor-
ably greater importance and was responsivle for limiting the ampli-
tudes of the vibrations. liethcds were devised for calculating the
energy loss in various machine connections (screw and nut, built-up
beams, riveted joints, pressed joints, etc.) working under vibration.
The accuracy of the existing methods of designing machines overatineg
| in dynamic conditions was thus considerably improved. The obtained
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results are nov being used in the motor- and turbine~building indusiry
and will evidently find wider application in future.

Elements of Theory of Dry Friction and Cohesion of Metals

Of very great importance for varicus branches of mechanical
engineering is the study of cohesion -~ the sticking of metals. As
most research vworuers believe, this phenomenon underlies tre dry
friction process, which is encountered in some degree or other in all
frictional parts of modern machines, and slso in the case of struc-
tural camping. This effect also determines the physical nature of
such technolosical processes as various methods of pressure~welding

of metals, sintering of metal-ceramic compositions, etc. Systematic
regearch on cohesion has heen carried out. The mechanism of the

cnset of cohesion in reel conditions of contact has been established.
he results of tnese studies have led to a soundly based qualitative
tneory of the dry friction process under large specific loads and, in
addition, to tie elements of the theory of several technical processes
involving metel cohesion -- cold welding of metals, welding of metals




by ultrasound, and friction welding of metals. The results of tnese
investigations are being widely used in industry.

Studv of Phase Transformations in Iron~Carbon Alluyg

Utilization of the sxisting means of strengtiening machine
components by neat treatment requires a lnowicage of the chase frans-
formations occurring in different types of treatment. Counducted
investigations resuited in the obtention of the so-called hysteresis
loops characterizing the direct ana reverse transformations of jamma
and alpha phases, and the effect of various factors on their navwe
was determined. The hysteresis loops characterize the quantitative
relation of the phases involved in transformations, and also detar-
nmine the critical temperatures of transformations of the rertuensite
tyre. A study of phase transformations in several alloys of tne
transitional class have shown that their hysteresis loops are typical
of alloys with unstable austenite decomposing by transformations of
the martensite type.

Of great importance are the studies of nitriding processes
involving high-temperature heating. These investigations showved
that it was possible in principle to reduce the time of surface
nitriding from several hours to several minutes, and hencc this meanc |
of hardening could be incorporated in an automatic prodvetion linz.

Mechanigation and Autcmgtion of Product Conirel

Instruments for mechanized control of tae thickness of any
galvanic coatings on any base have been designed. With these iastru-
ments the control process is speeded up by a factor of several iens.
Instruments of the UP-2 type are also being used for centrolling the
properties of surface leyers of metal (electrical conductivity,
surface continuity) and can be used for control of thermochemicsl ;
treatment. The designed instruments can also be empluyed for active !
automatic control of processes in galvanizing baths, i

New Methods in Goncrete Techuology l

As a result of investigations of the physicochemical laws the
structure formation of concrete has been worked out, and a new mode
of preparing the concrete mix —- by vibro-mixing —- has been prorose.
when a concrete mixture is loaded into a simple drum mixer and
circular vibrations are imparted to the drum the concrete mixture at
particular vibration frequencies and ampiitudes passes into a *liquigd"
state, which is dre to the great dispersion of the distribution of
velocities of the individual grains of the mixture. This latter
effect ensures, from the mechanical viewpoint, very rapid mixing and
the obtention of a homoreneous composition and, from the viewpoint
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of physical chemistry, the activaiion ol the grains of the cementing
substanece, the activation ¢f ithe surfaces of the aggregats and an
inprovenent in the workability of tue concrete mix.  The effezt of
vibro-mizing is used practically in two ways: to achieve a saving of
un %0 20-30% in cementing substance and Sc reduce the time of harden-
ing of the councrete {(autoclaving, steaming, vibration). ‘he latter
considerably increases the output of lactcries producing precast
ferro-concrete. The method of vibro-mnixing is being succeassfully
introduced ir the production of prestressed ferro-concrete units, in
the production of silicate brick, and in the building of asphalt-
concrete road co.  .ces.

New Linds of iiding Materials

An investigation of the great heaps of power station ash has lsd
to the development of methods of manufacturing new building material
-~ ash siliczte and ash concrete -~ which can be precast in the form
of large wall blocks. Ffrom such material more than ten houses with
gocd btechnical specifications and at a satisfactory cost have been
erected.

Comprehensive studies of the actual service of gas concrete in
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reinforced structures neve led to the development of official
standards and the technical conditions for the design and prodnction
of reinforced gas concrete.

An investigation of the propertles of local resources of non-
metallic minerals has enabled the grade of Roman cemeat to be
increased from 25«35 to 150 and to its recommendation for use in
ordinary as well as in light concretes. The exploitation of certain
clay beds for the production of "keramzit" and facade coramics has
also been recommended.

Nondestructive Methods of Determining Strength of Concrets

An investigation of the correlations between the strength of
concrete and its other properties led to the establishment of theor-
etical relationships between strength, on one hand, and the elastic
and inelastic characteristics of concrete, on the other. It was
shown that the more use is made of the inelastic characteristics
(vibratien decay coefficients, coefficient of structural inhomogeneil;,;
etc.) in the indirect determination of the strength of a concrate
sample or ferro-concrete unit, the more accurately the quality ot the
component can be determined without destruction.

An electronic apparatus using acoustic and ultrasonic msthodis of
determining the elastic and inelastic characteristics of conerete has
been designed. The nondestructive method and the corrasponding equip-
ment are recommended for contlnuous control of production in factories
producing precast ferro-concrete.

Theory of Plasticity of g Quasi-isotropic Body

A complex stressed state of a material csn be achieved by simple
loading, when the stresses slong different axes increage in proportion
to one parameter, or by complex loading, when the stresses along
different axes increase arbitrarily. The exigting theories of
plasticity do not permit a prediction of the development of plastic
def'ormations under complex loading.

From an analysis of the microdeformation of a quasi-isotropic
body & theory of plasticity hes been developed and this enables the
solution of problems of plasticity theory for the case of complex
loading.

Methods of applying this theory to materials such as concrete
have been worked out.

The recounted achievements clearly indicate that the republic
now has a solid foundation for the further rapid development of
research in the fleld of physics and engineering.
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ACHIEVEMENTS OF CHEMISTS IN THE TWENTY YEARS
OF SOVIET LATVIA

by A. Kalnins Pages 495-62

In the last 50 years chemistry has taken glant
strides forward not only in making available to man many
natural products previously almost inaccessible but in pro-
dueing completely new substances. The organic chemistry
industry is meeting more and more fully the demands for
artificial fibres, axpanding the production of sugars by
hydrolysis and protein yeasts on the basis of plant waste,
while increasing the output of cellulose and its deriva-
tives from the most diverse plant sources. In his report
to the Twenty-First Session of the Communist Party of the
Soviet Union, Comrade N.S. Krushchev correctly pointed
out that "develoyment of the chemical industry makes pos-
sible the most effective utilization of the natural wealth
of the country and is a necessary condition for further
technical progress in all branches of the national
economy™.

All the most important chemical and technological
processes are hased on modern developments and are being
perfected through extsnsive theoretical research. Such
research hes also been conducted in the Latvian Republic -
at first in the chemical faculty of the Latvian State Uni-
versity, later in three institutes of the chemical section
of the Academy of Sciences of the Latvian S.8.R. and also
in the chemical faculty of the Riga Polytechnic Institute
and in various depariments of chemistry in other institu-
tes of higher education throughout the Republiec.
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In the field of inorganic chemistry, tue work of
Ds Keshan, bdegun in 1948, on the synthesis &nd astudy of
borates in agqueous solution must de noted. Detalled study
of the chemistry of borates is aimed at ¢xtending our
knowledge of the chemistry of bdoron itself, theredy o
1n£nthe way to the use of low peroentage ores, nature
brine and industrial sffluents. KXeshan and his collsagues
have studied over thirty hitherto .unknown borates. It was
found that in aqueous solution various polyborate anions
can form only within definite pH limits, and therefore, on
ocrystallisation of these borates, the pH of the solution
must remain constant over the given limits. Determination
of the electrical oconductivity and van't Hoff's cryo-
scopic cosfficient for various borates has ylelded infor-
mation on the state of borates in aqueous solution con~
firmed by means of extraction of boric acid with isoamyl
alcohol (Shvarta). Borie acid readily reacts with orgenic
polyhydroxy compounds (tartaris, trihydroxyglutaric, mucic
and other acids). Shvarts has been able to odtain a
number of compounds of this type with very low solu-
bilities.

The study of the structure of borates has also gone
ahead. Oszols and Vimba have elucidated the structure of
caleium and barium bBidorates.

& considerable number of bar ates has been character-
ized4 orystallographically by X-ray diffraction. In indi-
vidual cases the parameters of the unit cell of the orystal
have been determined with & high degree of accuracy through
the further development of the method of ssymmetry whish
has made it poasible to determine with an acouracy of up ta
four dcoimal places the parameters of the unit cell even
for orystals with such a low degree of symmetry as, for
example, the monoolinis and triclinic (Yevinsh, Osols). In
powder diffraction analysis the accuracy can be raised to
five decimal places (Yevinsh, Ozolinsh).

The properties and conditions of formation of arti-
ficlally prepaved modifications of calcium carbdbonate and
also the effect of various factors on their gtabality have
been investigated. The carbonization of aqueous solutions
of calcium hydroxide in various states has been studied ang
it has besn shown for the firat time how the »rocess of
carbonization must be oconductedto obtain precipitated chalk
complying with technical specifications (Oshis, Yevinsh).

Work has bdesn done in exploring the possibilities of]
produycing caustic soda by thermal decomposition of sodium
nitrate in ths presence of iron, manganess and other
metallic oxides, At laboratory level, the yield of 4ary
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; 8tructure 1s alsc of great importance for the construttion

caustic soda in the presence of water vapor reached 92 per
cent and in the presence of nitric acid 96 per cernt
(0sipov, Yevinsh).

In analytical chemistry moat of the work Adone has :
been devcted to a study of iantracorplex compounds ¢f 3= t
mercaptoquinoline (thiooxine) (Bankovskiy , Yeviash,
Luksha and others). The highly favorable stomic grouping
in this compound is the reamn for the formation of very
gstable five-membered rings with many elements and in a
aumber of eases (Cu, Pd, Re, Mo) of very stable and
strongly acidic solutions, which has opened up prospscts ol
a direct colorimetric assay of a mumber of metals in com-
plax mixturss. In definite conditions, the speelfisity of !
the test for certain elements (Cu, P&, Re) 1is sc hiii. as Ty
allow determination of traces of some elemente in the !
presence 3f an overwhelming majorlity of others. Us
hizh stability of rhenium thiooxinate in aslnoat conzen- |
trated hydrocholric acid, it is posaidle to detaruiae f
element ggainst a2 background of large amounis of the
stances normally sccompanying it « wolybdenum an’ &
-~ a3 well as nearly all the metals of the periadls ayad

Hizh selectivity is shown by the photcocmetric mathed !
in the determination of palladium in 6 NHOL togeiher witn |
thiourea which allows determination of gwmma amounts oF !
palladian in tae presence of considerable guantitiss of e
other platinum metals. The tssts for rhenium end pailsd- |
jun are the me % specific of any descrived in the litera- |
turs. The photomeiric method for copper permlits determi-
nation of this element in the presence of large amountis of |
iron, manganese and other metsls. Recently, a new reagent |
Yur copper has been developed on the bazis of thiouxine.
This i3 8,8'-diquinolyldisulfide, in sensitivit; equal to
thlooxine but consideradbly surpassing it in specifity and
allcwing the determination of copper when present with ;
very large amounts of other elements, gold sxcepted. dreai |
intereat, especially among foreign scientists, has been |
argused by the micro-method of thiooxine determination of |
calcium in biological material. Thiscoxine methods have 3
alszo been used for determining manganese, molyddenum ond |
vanadium. Some halogen derivatives of thiooxine have besn
developed and a number of salts prepared. The siudy of
oxygen~- and sulfur-containing anslogs with uniform
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of a general theory of the action of organic reesgents. It
is highly probahble that some properties,peculiar to both
reagents, are more clearly brought out in 8S8-mercapic-
quinoline than in oxine.
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Among other sulfur-containing complex compounds, 1
trithiocarbonic acid complexes of nickel, cobalt, iron and
manganese have received attention (Bankovskiy, Yeviash).

Also noteworthy is the work done by Yeviush,
Gudrinietse, Veis and Yanson on the analytical application
of sodium tetraphenyl borate in the determination of
potassium, rudidium, cesium, ammonium, thallium and some
aliphatic and aromatic amino and nitrogenous compounds. An
assay of gamma amounts of potassium by coprecipitation
with smmonium tetraphenyl borate has been devised (Yevinah,
Peinherg).

Great attention has also been paid to methods of
determining calcium (Yevinsh).

The destructive action of trilone B on various makes
of glass has been studied; it has been shown that even the
most stable glasses underge considerable destruction in
alkaline solutions of trilone B, resulting in camponents of]
;2; gl§ss passing into solution (Bankovskiy, Yevinsh,

sha).

In the tield of physical and colloidal chemistry we
may mention the following lines of study being pursuecd by
Latvian chemists.

(a) Study of sorption of electrolytes, including
adsorption, chemosorption and surface chemical reactions in
both elementary and more complex solid bodies (ashless
activated charcoal, charcoal with metal (Ag) applied to its
surface, metallic oxides and hydroxides).

(b) Study of the kineties and mechaniam of certain
haterogeneous reactions, in the main, processes of oxida-
tion of metals in water and aqueous solutions (corrosiosn of
metals).

Among the most important results of this research
are the following.

(1) A general review of the experimental findings on
sorption of electrolytes by ashless activated charcoal in
an atmosphere of oxygen has shown that the surface reac-
tions of complete exchange on charcoal are governed by the
phase rule and law of mass action which has maae 1t
possible to find a quantitative relationship between .
sorption of iona and concentration of the electrolytes
(salts, acids, alkalis), the pH of the medium, partial gas
pressure temperature and concentration of other electro-
lytes present (Lepin, Nurgalieva).

(2) The sorption properties of hydrated metal oxides
(A1, Pe, Cr) depend on their crystalline structure and the
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character of the strictural elements of the crystal
lattice. In solutions of the natural salts of the metels
1t i3 possible to observe transition fram aisorption of
ions to chemosorptior with formation of bLasic =uite of tne
given metal, the sorbent becoming amorphons and awalling
with conversion of the entire gystem into the salt. Complox
polymer salts of aluminum with interesting optlcal propev=:
ties have been obdtained (lepin, Veis, Groskaufinanis). a

(3) On oxidation of metals in aqueous solutions of
salts a key role is played by the <ollold-chemical, in-
cluding slectrokinetic and also elacirizal (slectrical
conductivity) properties of the films ana sediments Cormed
on the metal surface, especially if its surfases i3 non-
eguipotential and the oxidation process has an eiectro~
chemical character. The rol2 of pH in salt eolutimms and
changes during corrosion of metals has been clearly ro- ;
vealed for the first time (Vaivade, Lepin) and a connexim
established with the changes in the electirode potantials of
the metals (Kadekpurin). A new method of determining the |
conductivity of boundary layers has been dsvized (Barodia),:

(4) Bystematirs resesrch into the phase and chemizail .
compositior of the oxidation produgts of such importaat
metals as iron and eluminum has been initiated and coni-
tinues. Changes have been esteblished ir the -corpositicn
of products with change in the character of the eliectro-
lyte, in the pH of the medium and the temperature (Oshin}
making it possible to develop a theory of the processss on
& sound experimental footing.

(5) The kinetic laws governing the processea of
oxidation of metals in salt solutions under static con- ;
diticne turn out tc be identical with those esisblished foi
geseous (so-called chemicel) corrogions; this showe that i
under these conditions the process reguleting the overall !
egpeed of corrosion is one of Aiffusion through the thick-
neas of the filme and deposits, the character of vhich ia |
sltered by changes in temperature and in the compomsition |
and properties of thcse depoasits (Valvade, Lokenbakh,
Lepin). The result is a change fram linesr to parabolic
and cublc, logarithmic and entilogarithmic relsticnse be-
tween the amount of metal oxidized and iime. f

(6) It has been established that the electrokinetic
properties sre fundamental not only to the mecl.anism of
inhiditicn of oxidation of metsl by natural fiime but to
the mechanism of protecticn of the metal by means of
vernish coats artificially applied (Myasgkov, Lepin).

(7) Both massive samples of metals with a small
surface and highly-erushed metsls (ecinders) with a very
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developed surface have been investigated (Smidts, Tetere).]

This hae given a deeper insight into the mechanism of the
actual process of interaction of metals (Al, Pe) and water
and has permittea a number of statements on the hydride
mechaniam of metal-water reaction (Lepin), which ars
gralually finding recognivion.

In the laboratory of electrochemistry, through re-
ssarch into the electropreocipitation of metals, a sullata-
chloride-ammoniun electrolyte has been developed for zine

plating because of i1ts increasad digpersion powere and hus

been introduced on a comercisl scale; a method of elec.
trode precipi:atioa of nickel on a nickel bass by super-
imposing alternating and dirsct current to obtain a wvery
thick nickel plating with good cohesion to the vase has
been devised, while positive result s have been obtainad iu

precipitating a shining copper coating directly on an iriii;

base with & non-cyanogen elsctrolyte.

The Latvian 8.S5.R. possesses non-metallic minsral
soureces sultable for use in various dbranches of tae
national economy and, in particular, in the production of
building materials.

Extensive work has been done in studying the typical

loczal clays (Eiduk, Valvad, Karlson). This has demon-
strated the suitability of various types of local =lay for
making not only dricks but other products as well, for ex-
ample, fine and porous ceramics, porous clay fillers,
2linker, artificial hydrsulic additives, ete.

Research into vitreous substances has been carrizd
out with the aim of obtalning readily fusing ceramics,
bulliing ceramics and china glazes not ®@ntaining tin,
lead and boron (Eiduk, Vaivad, Kukurs). After long and
patient work, it was possible to es’ablish a theoreticsl
wase for obtaining such glazes. Moreover, a number oF the
Zlazes developed have been introduced into commerclal
practice (enamels for cast iron have also been investi-
gated by Eiduk and Pauksh).

Recently work has started on the possibilities of
producing textile glass fibres from local raw mater: la.

Ceramic dielectrics are being studied (Freil. +1d).
In Ca0-~Ba0-T10o systems the limits for solid solutic.s and
also the dependence of the dielectric parameters on c.mpo-
gsitions have been determined.

Great attention i3 being paid to research lato
gypsun (Eiduk, Vaivad, 3ofman). The effect of the dehy-
dration conditions on the phase composition of gypsum has
been established abd also the conditions for the formation
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of highly stable gypsum with long setting time.- the best
retarders of gypsum setting have been discovered; and the
suitability of gypsum combusted at 700° as a filler for
paints and paper established. Theforms of hydrated CaSO4
and their properties have been investigated in detail.
Among the many varieties of local sands, that of
greatest intereat is quartz esand (EBiduk); methods of en-
riching these sands have been worked out and their suita-
bility for glass manufacture and as core sand assessed.
Research has been conducted into ways of improving
the quality of dolomite Roman cement in the Sloks Oement |
Pactory which has made possivle the introduction of
dolomite Roman cement grade 150, in place of the usual
grades 36 and 50 {Gofman, Vaivad, Karlaonm). :
A study of the thesrmal dissoclation of local dclo~ |
mites and the interaction of combusted dolomites and water
has established the optimum conditions for chisining high-
quality caustic dolomite and unslaked, ground dolomite
lime. These investigations showed that dolomites burnt at !
& temperature below 1,0000 contain magnesium oxide in & §
quite active form and that setting and hardening of wa- <
slsked ground dolomite lime is thereby promoted. When :
combusted above 1,000° the magresium oxide sharply loses !
activity: the slow hydration of the magnesium oxide pro~ |
duces internsl stresses in the samples witk resulting lcssg
!
!

of etability, increased size and finsl destruction of the
samples after s certain time. Addition of unburnt gypaum
to the dolomite lime during hydration promotes packing of
the gels and cryatallization of caleiwn and maznesium
hydroxides, but sharply hinders hydration of magnesiwn
oxlde sn that on hardening the samples expand and are evon !
deatroyed. |
Dolomite research has been carried out with the aim!
of improving the quality of sand-lime bricks on ithe basis i
of unslaked dolomite lime (Vaivad, Karlson, Miller). As |
is Xk nown, sand-lime bricks slowly gain stability and |
especially resistance to frost. To speed up the aging :
process, a method of artificial carbonization hes been rie- |
vised which gives good results ahen tested under production
conditions. On the basis of these regults the Central To-
ordination Bureau for administration of locsl induatvy has !
drawn up a new project for a sand-lime brick Fectory wnhich,
;1iitutilize artificial carbonizstion. It is slready veing
uilt. i
With the addition of certain clays local burnt ‘
dolomites have been found suitable for silicate brick- !
meking (Ozolinsh, Biduk), §
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: obtaining quality cold asphelt, which is alresdy weing
i applied in making of highway finishcs.

Recently work has begun on a se¢arch for new silicon
organic compounds suitable for improving the quality of
building end otker materials ana elso for use as oils in
the lubrication c€ molds, and in preparing gypsum and
other products. The production technclogy oY certain
silicones with water-repellent properties has slso been
developed, i

An important contribution to tha development of the .
chemical industry of tho Republice is glso being made by ;
regegrch at the Institute of Geology and Minersles. Thiag
Ingtitute has dons much to chart the reservesn of Limesi-ng |
snd dolomite, valuable for the producticn of wvarious forns
af Clays, sancs, gypsum and other nop-metallic minerals. :
Much work has been done on the clagsificstion oF looul ;
mineralis and artificisel water—repellient treaimsnt of ;

various mineral msterials, resulting in a new method for
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Consicerabl work hae also been done on ih> minsral:
waters and therapeutic muds of the Republic.

In recent yeers, ilmportant studies nsves hesn malds
intc the distritution of heevy minerala in the sands 2f
the Baltlc coastal strip snd in Rigs Bay which may eveni-
ually give a poesibility of winning certain rare nmetals on
an industrial scale.

4
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A great deal of work on a number of subjects in
organie chemistry anc chemical technolegy has been done LY
the Institute of Froblema of Forestry and Wood Chemistry.
From the day it was set up in 1948, this Instituie hsasg
atudied the most lmportant aspects of the utilization of
plant materials as starting materials for the chenmjcel in-
dugtry. The importance of this work grows year ny yasr,
g8inee the time has now come when the preduction of plestics)
cellulose, various types of srtificial Tibres eni cthexr
nesgvy products has reached such proportions thet the prob-
diem of raw material supplies for the orgasnic chemistry in-
sustry has become e major world problem. Alrsady o rough
pusas ¢an be made ¢f the time 1t will tske Ffor tie re-~
gerves of Lhe maln types of rew material for the orgenis
chemistry industry, in the form of ccal tar, oil end '
ratural gas, to start to ruan cut. The raw msteriuzls cf thﬁ
future will undcoubtedly be the waste products of wood and
meny forms of agriculturael plant snd as yet complstely non-
utilized plants, the stores of which are unlimited and
yearly rencwed through photosynthesis.

Plant weste is not only readily available but the
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cheapest type of raw material, to which due attenticn has
so far not been paid, primarily because of transport diffi
culties and problems of extracting pure products from the
complex components of plants. These obstacles have salresdy
been largely surmounted. Even emall brancle s anc brush= |
wood can conveniently be pressed into blocks with an ¢
oriented array of the dranches by & method dsveloped in the
Institute of Problems of Forestry and Wood Chemistry or the
Latvian S.8.R. Academy of Sciences (Yevinsh). A cne cubic
meter block weighs 050 ~ 700 kg and at the point of pro-
duction does not cost mare than 20 roubles. As shown by
the work of the Scientifis Zouncil on the use of pentozan~
containing raw materisls etc., staged p~ " oop hydro-
lysis allows one to obtain from any pla: sy Whan
fully exploited, such pure substances as furiurol,glucoss,
laevoglucosane, varisus alcohols, individual organlc aclds
phenols, acstivated charcoal etc.

The residues eftsr falling and brushwood press=2a
into blocks, after being imprognated, can also be assd as
very cheap building materials for the walls of buiiilngs.
It is also possible to make them up into buillding and {
carpentry blocks: 1 cubic meter replaces not lass than |
2.5 cubic metersof bhoard 2r about 4 cublic meters of 3awn
timver.

The work on obtaining blocks from wood particles
held back by lack of synthetic resin binders. The work
the Institute has shown that in nearly all cases, bloocks 5
of wood can be obtained by using the svallable binders ;
such as active lignin and sapropel, or thelr nmixtures with
evaporated sulfite alkalis or the proteins of 91l seed i
grist unsultable as fodder. In the chemical fasudty »f
the Riga Polytechnic Institute (Karlivan) a method has
been worked out far obtaining solid building blocks from
barzly-putrified peat sithout addition of binders.

Thess posaibilitics, only roughiy sketched, for
using plants as raw materials for processing or as finish-
ed products for the most varied applicationa, are, in a
number of cases, blocked by difficulties arising from our
a8 yet poor knowladge of the physical and chenmical pro-
perties of plant materisls. Unfortunately, proper atten-
tion is still not being paid to this research, although
elucidation of the theorestical bases of the chemicd and
mechanical processing of plant materials, as shown by the
experience of the Institute of Problems of Porestry and
Wood Chemistry, almost always discloases new possibilities
for production processes.

Thus, for example, the study by Odincovs of the
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problems of the formation of ~2ell wall componenis ana
their fine structure has already given a number of
valuable clues to help in rationalizing the impregnatiam
of plant materials with acids during hydrolysis; they can
also be used ia furtherencs of the deveippment of wood
conservation technology. Discovery of the Tact that the

first stage of polysaccharide - collulose -~ hydrolyais may

proceed in the so0)id state has led to the Riga metno? of

hydcrolysis of plant materials using quite small amowits of

concentrated sulfuric acid or its emulsions witi coils.

Elucidation of the behaviour of xylan and zylosz on

heat treatment under various conditions has shown that ihr

conversion ot xylan into furfurol on thermolygis i3 im-
peded by proceases of anhydrization, whizh can bs ellinl-
natad,

The work of Sergeyava sand dthers has demonstraiad
some regularities in the formation o 1lignin and walaqd-
lished changes occurriang ia the lignin moleculs on irony-
went of #ood with various agents. On thermolysia uf

lignin obtained by treating wood with concentratel sulfuri:
acid it has bean snhown possible to obtaila more thsn LS yeor

cent resins rich in phenolic products. The pogsibility ol
Obtaining aromatic aldshydes and acide from lignin 13 also

under saiudy.

For the first time, the possibility of conircllel
thermal decompositisn of zellolignins has been demon-
strated (Sergereva). Hers the cellulose is decompos=zd
with preferential formstion of laevoglucosan (30 - 42 pser
cent) and phenol products obtained via lignin.

Some sencouaraging results have been obtalned a3 a
result of work initiated by the U.S.S.R. Acaiemy of
Sciences Institute of High~-Moleculsar Compounds and the
Institute of Elemento-Organic Compounds witn the co-~
operation of the Instituate of Problems of Forestry and
Wood Chemistry of the Latvian Academy of Sciences on the
n3e of laevoglucesan in the synthesis of new polymers.

Two variants of the Riga method of hydrolysis of
Plant materials have been worked out using concentrated
sulfuric acid. These variants are marked by the low
amounts of sulfuris acid employed. The "monohydrate
modulus™, i.e., the ratio of the weight of absolutely dary
raw material to the weight of sulfuric acid wmonohydrate,
differs in thcse twd methods of hydrolyzing vorious types

of raw materisl. The yisld of sugars for a definite work-

ing system has been raised to the theoretical.

With a "high modulus" of acid 100 - 130 per ceat of

the welight of the dry wood (modulus 1 : 1 to 1 : 1.5) 4is
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used while for a "low modulus" only 10 - 30 per cen?t
(modulus 1 : 0,1 to 1 : 0.3). The ground-up plant mater
dried in an alr Jet or other drier to a moisture content
of 10 per cent, is mixed uniformly with the sulfuric acid.
The practically dry mixture obtained is at once rubbed
down or crushed between rollers or in other machines. The
dark “"hydrolysate mass™ obtained, consisting in the main
of cellodextrins, on cooling (in work with a low modulus)
rapidly solidifies and can be transported in the form of
briquettes and granules. It weighs about 1,200 kg per
cubic meter,

The sugars do not decompose during storage of ths
hydrolysate mass for a month at ordinary temperstures and
the reactionsocontinue with increased yield of sugars. For
complete conversion of the semi-products of hydrolysis
into monosaccharides, the hydrolysate mass is usually
mixed with water, the resulting pulp heated to 100 -~ 135°
and kept at this temperature until the end of the "in-
version" process. The invert pulp contains monosacchar-
ides, orgenic aclds and sulfuric acid together with the
water-insoliible residue of lignin which is filtered off.
The organic¢ scids can be removed by extraction processes,
the sulfuric acid is neutralized with lime. The gypsum
thereby obtained, either alone or mixed with the lignin,
is used to fertilize clover fields or saline asoils. The
neutralizate contains monosaccharides in solution to the
extent of about 6 - 13 per cent; these are suitable for
chemical or blochemical processing or can be isolated in
pure form.

Advantages of the process are ite simplicity vith
low chemo-protection of the ferrous metal apparatus and
the low expenditure of steam in a continuous and easily
antomated methed. The yield ig abcut 40 per cent higher
than in the present method of hydrolysis with dilute sul-
furic acid using wood and agricultural (sunflower husks,
straw etc.) wasts as raw material. The increase in the
output of sugars in the Riga method of hydrolysis is even
higher, as suown by the experiments of Kalnina. A defect
of the method, fully offset by its advantages, is the in~
creased consumption of eleetrical power in grinding the
hydrolysate mass, but there is every reason to hope that
with the use of some new techniques the power consumption
will be cut considerably. For individual cases of hy-
drolysis, it will aBo be possible to use a type of com-
bined hydrolysis based on the Riga method - M/0 of the
All-Union Research Institute for Hydrolysis Sugars - in
which the consumption of sulfuric acid is reduced still
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further, i

With a hizh expenditure of concentrated sulfurie
acild, in the Riga method of hydrolysis, the latter is ra- g
used to ohtain a precipitate as a by=product: hal? (sbous !
0.8 tons for each ton processed Ary wood) is used as |
fodder and the other half as fertilizer. ?

It 1s much cheaper to obtain the precipitate here |
than to produce it in special tactoriss, which 1s a fur- |
ther advantage of the Riga method. . ‘

Preliminary results show that it is also possible |
to use active lignin obtained in the Riga hydrolysis ;
method as a binder and raw material in the production of !
plastics. Hers, nowever, the best results are achievad by}
using hydrotropic lignin, obtained as a valuasbls by- E
produet in the amount of 300 kg per ton greenwood 2ellu- |
1oge by the method of hydrotropic heat-treatmeni. wuune uLon,
of aspen whod will give up to 560 kg cellulose containing
aboat 9C per cent alpha-cellulose and as much as 76 - 79
per cent hemicellulonsges. In the manufacture of phenole !
formaldehyde plastics replacement of as much as 54 per i
cent phenol by active hydrotropic lignin, far from iapair-|
ing, improve the quality of the plastic. I

The improved method of hydrotropic treatment of
greenwcod celluloge with use of sodium xylolsulfonate
worked ot under the direction of Qdintsov Gromov has been
partially tested in a semi-industrial plant. Some fur-
furcl is produced in this process. Preparation of one ton
cellulose and corresponding anounts o€ lignin uses about {
20 kg of the hydrotropic salt. The temperature Tor hydro-
tropic treatment is 140 - 1609, According to rough calcu-
lations, the capital investments in building hydrotropic
cellulose factories will be about a third less than those
for sulfate cellulose ones of the same capacity. There is
every reason to make maximum efforts to try out the method!
under production conditions, particularly since it is the
only method of obtaining cellulose without discharge of
any wastes polluting the air or noearby water.

If active lignin is applie” to a fibre of hydrotro-i
Pic hemicellulose (by Ailution of solution), after preas~ |
ing the mass in a hot press under a pressure of 40 kg/cm2
and at a temperature of about 2000°C, solid fibrous dblocks
:ie obtained with the followi ng physico-chemical proper-

es: .

Specific gravity 1606 - 1.07

Breaking strength 270 - 300 kg/om®

Transverse strength 760 - 1000 kg/em2

Slightly modifying the technology of producing the
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blocks will increase their waterproof properties, make
them less inflammable and incresse their resistance to
wear. The blocks can also be stained any colour and used
as small parquet boards. The raew material for their pro-
duction may be any greenwood and also debarked twigs and
branches.

In organizing the production of glues, lacquers and
other finishing materials, the properties and potential-
ities of rosin of varied origin and furfuran compounds
have been explored in the Latvian S.S.R. (Sergeyeva). The
search for new methods of chemical treatment in tapping
pine and spruce is continuing. Tapping methods are being
rationalized (Kalnine, Rupais, Rasinsh) and the possi-
bilities of using stumps of newly-felled pine trees for
the extraction of rosin and tar distilling explored. New
methods of wood pyrolysis are being studied and the tech-
nology of tar distilling and the type of retorts used
being considerably improved. Better methods of woed pro-
tection have been worked out.

The problems of impregnating wood are of exception-
elly great importance to the national economy. Rationsl
wood protection can save the Republic annuaslly over 3C
million and the entire Soviet Union up to 10,000 million
rouvles by allowing & considerablk reduction in the
country's requirements for commercial woods.

In close collaboration with production workers,
these problems have been studied in the Institute for
Forestry and Wood Chemistry (Kalnins, Ermush, Streipa) and
in the laboratory of the Republiec Branch of the Mendeleyer
Chemicel Society (Kalnin). New antiseptics have been ex-
. tracted from the waaste of tar distilleries, and methods
developed for msking building material water-repellent by
means of new and improved protective paints using
aluminum=bronze or potassium permanganate, etc.

In the Academy of Sciences of the Latvian Republic
much attention has been directed to a study cof the possi-
bilities of obtaining and using furfurol. At first, this
research was conducted in the furfurol division of the
Institute for Problems of Forestry and Wood Chemistry bdbut
in recent years it has continued in the Institute of
Organic Synthesis, ever since the latter was set up. The
research begun in 1947 by Giller and Tarvide-~Shimanskaya
into the possibilities of vapor-phase catalyt<c oxidation
of furfurol with atmospheric oxygen has given highly
positive results. A suitable catalyst has been found and
the optimum parameters of the process established for ob-
taining maleic anhydride from furfurol with a yield of




: valuable componenis of organo-mineral fertilizers.

about 80 per gent of the theoreticel. Work is already on
hand for duilding two pilot production factoriss which will
manufacture maleic anhydride by the new method.

Catslytic decarboxylation of furfurol (under the
direction of Giller) aimed at obtaining furfuran, tetra-
hydrofurfuran, etc. has alsc been studied. Work has been
done on the theoretical and techmological bsses for ni-
tration of furfurol and the synthesis of & large mumber of
nitrofurfuran medicinal preparations, reviewed in detall
in a separate article,

All this work has encouraged the U.3.S.R. Acsdemy
of Scilences not only to entrust to the Academy of Sciernces
of the Latvian Republic tne tegsk of organizing the scien-
tific council for use of pentosan-containing raw materials,
which directs the relevant research work om an All-Union
scale, but also of planning the bullding in the Latvian
S.S8.R. of a whole number of chemicel and chemico-
pharmaceutical factories to meet All-Union demends. . A
Giller, Acedemician of the Latwvian 8.3.R. Academy of
Sciences, and s number of other chemists of th2 Republic
have been awarded the Stalin Prize, State Prize of the
Latvian 8.S.R., medals and diplomas of the All-mion
Agricultural Exhibition, the All-Union Exhibiticn of
Achlevements in the National Economy and diplomas of the
Supreme Soviet of the Latvian 8.S.R.

The cormplete utilization of wood and plant waste,
a8 we have geen, is slready possible end economically ad~
vantageous.

This point alsc applies fully to the use of pest
and sapropel.

In the Latvian Republic peat and sepropel can, ss
shown by the research of the Latvian Agriculturel Acadeny
(Braksh and Vimba) be used with success in agriculture as

Most of the work of the sll-round utilization of
peat and sapropel has so far been coupled with the Alle
Unicn problem of the electro-technological uses of fuels
and is being undertaken in the Institute of Chemistry. It
is of importance to speed up this study since shout 95 per
cent of the pat dug in the U.S8.8.R. 1s used as fuel, al-
though by chemical composition and in economic terms, pesat
is mare suitable for use as a raw material in chemistry.
This apprlies with even greater force to the deposits of
sepropel.

When fully exploited, peat and sspropel can yleld
phenols, nitrogenous compounds, furfurol and furfuran
compounds, nutrient yeasts, stable metallurgicel peat
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coke and semi-coke, high calory gas for domestic use,
activated charcoal and a number of other valuacle pro-
ducts (Braksh, Beyars, Stonans, Vimba, Kalnina, Shkele,
Dalbin, etc.). Research in all these directicns has been
done in the Institute of Ohemistry of the Academy of
Sciences of the Latvian 8.3.R. Interesting results rave
alsc been reported by the Institute of Energy end Elec*ii-
cal Engineering (Indrikson) with its resesrch program
having as 1ts final goal production of an eli-the-year-
round fuel briguette or raw material for chemical uae on
the basis of processing natural crude peat,

A scientific council has been set up by thue
Presidium of the Academy of Sciences of the Lstvien 8.8.2,
to direct the research into applications of methods of
peat and sapropel utilization in these end other direc.
tions. The council is concerned with the problem “Aii-
Round Utilizaticn of Peat and Sapropel™ and on it sit

representatives of eight institutes of the Latvian Acede:y |

of Sciences, the State Planning Commission of ihe Latvian
8.S.R.,, the Scientific-Technical Committes of tne Councis
of Ministers of the Latvian S.8.R., the Ministry of Agri-
culture and the National Economie Council of the Latvian
8.8.R., the Latvien Agricultural Acedemy and the Riza
Polytechnic Institute. By 1975-80 it is intended, accord-
ing to xreliminary plans, to produce from Republic peat
up to 25,000 tons of furfuran compounds and ysests, 10,000
tons of waxes and 750,000 tons ¢f mineral-orgenic com-
pounds annually. The output of products from the gasi-
fication or power-technological use of pest and sapropel
will We fixed later depending on the resul s achieved by
the relevant pilot plants.

It is clesr from alli this that in Scviet Latvie the:

research work of our chemists hes essumed Lpertant di-
mensions and that the develcpments or new technologiss ia
resulting in an ever—faster expansion of a shameal in-

dustry of increasing importence to the natiosnal econory o1

the Repudlic.




UEVELOPMENT OF BlOLOGLCAL SCIENCES
IN SOVIET IATV1A

by A. Ozols Pages 63=15 t

in the pre-Soviet period there were no reszarch
institutes in latvia which could independently develop im-
portant scientific problems or be guided by the secientific
research of the individual Q@epartments of institutes of
higher learning or experimental stations.

During the reriod of Soviet power in the Latvian .
Republic, bdbiological, agricultural and medical research
institutes have been formed, with lsborestories supplied
with modern equipment and epparatus and with a considersble
number of qualified workers who, together with the numerous|
scientific staff of the corresponding departments of the
Latvian State University, the Latvian Agricultural Academy
and other institutes of higher Je arning of the Republic,
are working on topical scientific problems.

Biological research has been wiaely developed during
these years in the biological institutes of trle Academy of
Science which, together with the departments of higher
colleges and agricultursl institutes, are scisntifically
solving the highly important problems of raising soil fer-
tility, increasing the yield of agricultursl crops and the
productivity of animal husbandry and as well as individusal
biological problems of great importance for the develop-
ment of the national economy of the Republic. Results of
great importance for public health have also been achieved
in medical research.




The Institute of Blology of the Acacemy cf Seciences
the the Latvian S.S.R. was founded in 195). The funciiou
of the Institute is to carry out research to golve theo-
retical and practical problems in the field 5¢ borany, :
plant and animal physiology, zcology, carasitology., hvdr .-
blology and scil biochemistry.

Research o great theoretical and practicsl inpiT-
tance is conducted in the labatory of goil blochemisir

T |

and trace elements directed by Corresponding Scizrviric
Member cf the U.3.3.R. Acacemy of Sciences, Preiec.-~r .5

Peive. A mobile laberatory has been cesignei for esrr in.
cut fundamental anelyses of the soil, to ascert=in lts time
and fertilizers requirements and to determine the Lerslii.
Zer value of re at.

Geographical maps have been compiled showing .=
centent of the mobile forms of trace elements - corror,
ccbalt, zine, molybdenum, beron and mangarese - irn ‘e
sclis of the Republic. Simpler methods, which aprr & ~r .
to mass sppllcation and at the same time cuiie s-cureds, '

have been worked out Yor determining the mobilie fimu -
the trace elements Cu, Zn, Mn, Co, Mo and B in 39iis =
blants. A field laboratory has been set up for duiarmii -
the uptake by plants of trace elements in the soil.
gREed ooyl
r

The starf of the laberatory has been en '
to discover better methods of prepsring reatecompest Liooks!
in rela*ion to the charscteristice «f the orgenic rutter o
the pest and the incorpcrated fertalizers =znd trace aleiepto.

Research carried out in the labersturv has estsh- :
lished the high effectiveness of the fertilizeti-.n v '
plants with trace alem2nts. Applicetion of ecoprer in the
form of vyrite cimders in peat-marsh, turf-gley =na cerini-~
other soils of the Republic has incressed tne vieln ol '
grain crops By 2 - ¢ ecenters per hectarel, veetrony for
suear Ly 72.2 - 111.4 ¢/h and linseed by 22.4 1 r cent,
Extra=root feeding of plsnts with molybdenam in gcid tuvie
P3dzolic soils has increased the clover-hey yield ny
11.8 = 17,74 ¢/h; peas by 3 - ¢ c/na. It hae bean cstghe
iished that when copper i3 introduced beflore sowing neize |
in the mat, turf-podzclic and sandy scils of the Few
the green yleld ia raised by 50 -« 70 per cent and tie :i=2l4
of esrs by 37 per cent. In addition, t'- ears riven much
esrlier.

{1) 1 centner = approx. 1 cwt.




The results of this research have been published in
the collected transactions of the Institute YPrace Zleme

pepers. The monograph by J. Peive "Scil Biochemistry and

for publicstion.
The lshoretory of soll biochemistry and trace
elements is responsitle £8r the coordination cf 2ll the

a study of the meadow plant life of the Republlic. Vhere
the floral corposition of meadow plants has been estab-
lished, the phenology of the commonest individual pisnt
gspecies has been studied and the types of meadow and
pasturelands characterized in relation to productivity =2na
nutritional value. In addition, meadows have been iypel
and classified and also the yield of various types estnd-
lished. @.S. Sabardina hes published a monograph "Meadow
Plant Life of the Latvian S.S.R.'

Under th#® direction of the Komarov Betanical In-
stitute of the U.S.S.R. Academy of Sciences, the plant
life of the Republic has been mapped leading t0 a geo-
botanical map to the scale of 1 : 1,000,000, On the basis
of this map, a map of the plant ccver on a scale
1 : 400,000 has been compik 4 for secondary schocl re-
quirements.

The results of this research huve been published in
two wolumes of the collected transactions of the Institute
"Plant Life of the Latvian S.S.R." and in a number of
pamphlets and articles. A third velume of this collection
is awaiting publicetion.

done to study the winter hardiness »f fruit crovs. The

aimed at discovering and studying in the Republic's
national wealth of fruit varietiese. As a result of many
years' resezrcn by expeditionary teams many seedlings cf
fruit crops possessing valusble biologlcal and econumilc
properties and charzeters have besn discovered. During
1951-1959, 475 valuable seedlings were found: 38 of these
new national varieties were consiaered to have potential-

l1ag with plant variety snd have zlready been included in
the standard s tock of the Republic and 10 varietles have
been adcrted for state variety testing.

The findings of the study of wvarieties of national

ents in Plaat Cultivation' and a number of other scientific

Trace Blements" (30 printed sheets} has also been prepared ;

research wori on trace elements carried out in the UJ.5.8.R.
In the sphere of botany, work hes bveen completed onl

In the sphere of plant physiology mueh work is beling

basis of this work was laid in 1951 when researcn was begun

ities; 11 were isclated and studied by the department desal-

selection have been published in the book by A.K. Spolitis,

i
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Corr.~member AS latv, SSR E. Eihe, engaged in
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O.1. Romanovskaya and Ya. Ya. Karklin "National Fruit Orop
Varieties of the Latvian 8.8.R."

Moreover, in the Institute, a hybrid stock of apple,
plum and cherry trees, numbering 3,000 plants, has been
built up. The main purpose of creating this stocx is to
study the manifestation of hereditary characters and rro=-
perties in hybrid progeny in relation to the original
rarent forms and conditicns of nurture., Investigations
heve estehlished an intimate relation betwcen the genetlce
age of the veriety, its geographical c¢rigin and ability to
adept to soil~climatic conditions and the degree to which
its charscters anc properties are exhibited by the progzeny.
Of the hybrid plants studied three hybrid seedlings of the :
apple tree, four plums and three seediings of the cherry i
tree have been picked out as promising. This research has
been published in the collectiovn "New Forms of Fruit-Sarry
Culture" and in a number of scientific psapers. }

Investigations begun in 1958 into the physiolegical |
and bilochemical aspects of winter hardiness of fruit nlants
brought out a number of interesting patterns in the meta-
Polisn cf plant verieties with and withcut winter hardi-
ness. It was established that the oligosaccharides play an
essential rcle in reising the resistence of plantsto frost.

The results of study carried out in the gamma-ray
field of the Institute of Blology of the effect of chronile,
continuous ionizing radistion of plents on grewth and de-
velopment of .rroductivity of the leading farm crops have
demonstrated the positive effect of low (stimulatory)
doses on productivity of the green mass and grains of
maize, rye and wheat and potato yield. Single (acute)
irradisticn ot the seeds of maize with gamma rays (results
over a three-year period) showed that low doses of the
order of 500 and 2000 r exerted a definite stimulatory
effect on seed germination and plart productivity. High
doses (8000, 6000 r) caused a marked fall in the germina-
tion of seeds, a sherp reduction in the rate of growth and
development eand also, decline in the productivity of the
experimentsl maize. Cytologleal investigations have eg~
tablished a definite correlstion between the irradiastion
doses anu the intensity of the cell mitotic processes.

A study of the physiological effect of compounds
with biological activity (maleic hydrazide, aminotriazole)
in plants showed that the effect of these campounds is de=-
pendent on the concentration of the solution used and the
phase of development of the plants when trested.

In pursuance of the resolution ofthe Council of
Ministers of the Latvian S.8.R. the Republic's resources
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of wild fruits, berries and edible fungi have been studied
with resulting proposals for increased collections for the
canning industry.

Much work has been done in study of the problem of
the introduction and acclimatization of woody, bushy and
herbaceous plantse. ,

Members of the Institute of Biology and the Botani-
cal Gardens of the Acauemy of Sciences of the Latvian S.S8.Rg
have, during fieldwork, collected extensive materisl on i
spread, ecology, winter hardiness, biological and decors-
tive features and seed productivity for all the main wcody
and bush varieties introduced into the Repxublic. The
investigation revealed the origins of exotic plants, s list,
of which was submitted to the relevant crganizations. 1In
addition, by means of local enguiries and the compilation
of circulars the effect of the exceptionally severe winter
of 19556-1956 on the wintering of over 300 species and foims!
of foreign decorative varieties of trees and shrubs wzo 2
studied. Z

The material collected on the introduction of wocdy ;
and shrub varietlies into the Latvian S.S.R. has bsen out-
lined in 2 number of popular scientific pamphleis and
articles and also in the collected works "Introduction of
Plants"and Accumulation of Vegetstion in the Latvian
S.S.R.".

On the basls of many years' work with nut-bearing
trees carried out in the conditions of the Moscay Region
and continued since 19562 in lsetvia, an outline has been
compiled for ecologicel -~ physiological research into
acclimatized nut-bearing plants, published in the form of a
monograph ("Walnut, Its Introductiom and Acclimatization in
the U.S.S.R." by A. Ozols and Ye. Y. Khor'kov).

Considerab® work has been done on the study of the
spe cies and variety composition of the grape in the Re-
public, production of new varieties of grape adjusted to
local conditions and development of the basic method of
agrotechnics of the vine on open and cleed ground.

A study of a number of introduced herbaceous tannin-
bearing plants has shown that in the conditions of the
atvian S.S.R. in terms of yield and content of tannides in
heir roots the mst promising species feor introduction into

lture are taran tannin and Tsien-Chan dock. On the basis
f the investigation, instructions have been prepared and
ublished on the production testing of culture. of some
ervaceous tannin-containing plants.
A study in the conditions of the Letvian S.S.R. of

introduced lucerne (Tsien-Chan lucern) has shown that it ig

le)

et t— nat—— -




—— . a— 4

:a highly promising fodder plant.
A great deal of work has bcen done on & compre-

ihensive experimental assessment and selection treatment of
linter-species and inter-varietal hybride of the potato
i grown by the plant breeder P. Kngp pe. The speclimens best
suited for proéuction and selection reguirements have been
submitted for State variety testing and tc the Priyekuli
State Selection Station. The restlts of the investigation !
have been published in a pamphlet and a number of selen-
tific articks. :
The Institute 1s doing much work with michurinists |
of tre Republic. This probviem is the theme of twe volumes
published by the Institute "The Michurin Approach' and
"Methodclowicel Indications for Michurinish Horticutiur-
ists" and also a number of pupular scientific pamphista. ;
Investigations on zoology and parasitology have hLoen
chieXly concerned with the study of the biology of plant %
pesta and human and animal parasites. :
The plant pests styudied include saw-Tiles, Mer baso
June bestles, click beetles and pesats of the conlon, sprice |
tree and berry crops. As a result cf these investigatlorns
methods have been worked out for combating thece pests :
wvhich are already being applied in practice. Material cn
the bilology of saw-flies has been publishsd in ths mcno-
graph by J. Tsinovskiy "Insects of the latvisn 3.8.P. - t
‘ Uroceridae and Cephidae'. The moet dangerous polyphege |
I pests in the conditions of the Latvisn S.S.R. are May bDugS..
| From a 5 tudy of the biology of May bugs ip is possivle to
work out effective me asures for controling this pest. The |
results of investigations of the May bug have been pub- :
lished in & separate moncgraph by J. Teinovakiy "Bioclo-
gical Bsses for Prognosis of Pupation of the Lamas of the ;
May Bug. " :
The blology and parasitology of pests of fruit trees
; and shrubs have also been studied. Some specles of paraw-
gltes have been found which are of great importence in
meagures to canmbat the lesser apple worm, the apple moth
and the sprie fly weevil. Trichogramma have been most
successfully used for the first time in Latvia for com-
vating the fruit moth.
) Among hydrcefauna, water insects of the lakes have
veen invesgiigated indetall. Reviews have been published
on the production importance of the larvee of the lake
chironomid and caddis fly fauna. Jn addition, the dragon-
fly fauna of the Republic have been investigated with the
findings generalized in a monogreph by Z.D. Spuris
"Draganflies of the Latvian S.8.R."
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i Mght against forest pests were seen and Droposals wor

In order to worx out methads of combating helminth- §
osls widespread in man and farm animals, research into the
helminth fauna has been going on since 1984, PField i
investigations have shed light on the helminth infestaticn |
of the population and the spread of the mest important !
helminthoses of man and farm animals. Mass dehelminthiza- |
tion of the pcpulation in relstion to esceridosis has beern
carried out with apriication of the most motern druge and
nmethods of treatment (diathermy, oxygen, ssntonin with
chenopodin o0il and also preparations of piperazinz).

Moniezia infestation has been thoroughly studied
and on the basis of the results propcs els made on the timed
for pre~imaginal dehelminthization.

The Oribetid tick fauna have been astudiizd. Ninety
species of Oribatidae have been recorded, of which 3
species are intermedisry hosts of Moniezis. The proposals
for prophylactic measures in the conditions of the Latwvi:n
8.8.R. for cortrol of fascioliesis and moniezias infeotics
and application of Shcherbovich's method in the discroeis
of worm infestation in humans have been introduced ints
preactice.

Cne of the first taskxs in ornithology was PULC W
ana continue the ringing of birds which is of gre 1=
portsnce in estetlishing the rovtes of their wigecery
Tiight. Ornithologists of our Republie took pert in 1353
in a concerted investigstion of bird migraticn.

As a result of the investigsiiorn, the pousiviiiti
of using “hollow-nesnturg” - insect~eating tivds - 1ia tie

Pop—

s
cut which have reen widely gprlied in Yorestry practice.
The importance i the econditions of nesiing ot
divers hes been eluciceted whink mokes reguintion ¢i theiy o
tuabers possibie by changing these conditiona. *m oCisceo.
sve method of control of foxes, Yacoons eni grey orow whicls
Prey on divers hes been worked out by poiscnlng whe 2ges |
with luninal. '
The regults of work of the ornithologicsl labors< iy
ave teen published in two volumes in the szeriea 'Ornitlig-
loglcal investigations". :
Eae institute of EBiology is doing muaoh scientific
work 1n connecticn with the reconstruction of the ichthyc-
fauna of the inland waters of the Latvian S.S,R. i
In accordancs with the resolution of the Council of |
Ministers of the Latvian S.8.R., The Institutc of Biology,
together with the All-Union institute of Laxe and River
Pisciculture and the Latvian State University hgve made a
combinea investigstion into the 20 most Lportant exploited
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lakes with a total area of over 26,000 hectares. The
measures for the reconstruction of the ichthyo-tfauna
worked out for the Latvian lakoes studied made possivle a
plan tor the future prospects for conversion of these
lakes into fisheries. )
investigations at field stations have been carviad
out to obtain £iller intormation on the seasonsl course of
the food basis or the fish and ichthyo-faunz of tne maln
typizal exploited lakes (Dridza, Siver, Reznas and Usnad.

It nas bcoen estaolished that the pike has the
fastest growth rate in the lakes of the Republic. The
slowest growth is displayed by Blices bjoerkna, In ad-
dition, twc ecological forms of perch differing in rate of
growth, havitats, times of spawning, teeding and sls0 in
colour, have been studicd.

On the basis of the results of the investigniicon
proposals have been worked out, the implementation ¢t whizh
will ensure the provision of reserves of fish of sconomic
value. The propcs als of the Institute of Blology have
also been taken into account in drawing up the ruales of
plsciculture.

Investigations iato the acclimatization of white
fish in the wsters of the Latvian S.S.R. have estabiished
that in ponds white fish can be reared both in the Torm of
a monoculture and in the form of a polyculture = together
with carp, crucians and other fish. White figh i3 a
rapidly-developing fish well adapted to lakes and can be
recommended for stocking the lakesof the Republie,

The composition of the parasitic fauna of lake and
pond f£ish has also> been studied. On the basis of the re-
sults a whole number of recommendations have been made for
the fish industry on the prevention of the spread of
diseases of fish.

Hydrobiological investigatious of the waters ol the
lower course of the rivers Daugava and Liyelupe and also
Lake Kish have shown that there is now an acute need forv
the installation of new improved systegs of purification
and detoxication of sewage from the town of Riga and in
the district of the Riga beach. A number of bocks and
colizcted works have besn published on hydrobiology.

In the sphere of animal physiology the Iunstitute
of Biology, after taking over this subject, continued ths
work initiated in the Institute of Zootechnicnsand Zoo
Hyglene aimed at clarifying the blological role cf micro-
components {(trace elements, vitamins and antibiotics) in
the feeding of farm animals. The ®ntent of trace elements
sand vitamins in the organs of domestic animals, milk and




eggs has also teen determined. The resclts of the investi-
gations have made 1t possi ble to put ianto praciice vaiushle
prcposals for animal husbandry relating to the use af trsce
elements, vitamins anu antibistics i the feadin; cf R0~ i
mestic animnals. In the Repudblic work is now in hanua Tov
The arodaaction of mew vitamin and antiovistle preparations
(foldder dlomycin, irrzdiated yeast, nycelia - the waste
proaacts or peniciliin and citris acid - flonr of acevf;e '
| ecaf, furazolidone, exc.). Applying the resuil g 4% ve- |
suasch, the Riga Fodder Combine as 1983 has been ,
sro®icing feeds enriched with tracs elemenLJ, vitamins ani
i antibiotics. These combined feeds rave glved highly :
p 2ccnomical results in the collective and state farme ol

; Tne wep-lblix,.

Togetner» with solving dpractical orodblemic in tilis
sector, important investigatisns nave ve=n carvicel -5 0
Pa study of the absorption and viilizetiom of eslsi o an

{ s4her mineral substencoe ig *the Yody of Cowl.

‘ mring an investipgatisa o the possidliiiry of o
aicing tne riboflavin deticit in feeds, effeciive ot .
of yeasting were founi which maka it ko ;zivils b Lming

c 3bout a sabstantial incerzass in thve contont o oibhoitays .

{ in the leeds; new fszeds cenriched with i: haye be>n wtutiel,
A lﬂlati)nship nas teen established vetwaen ribofiavin oo
vitamin Bys. It hac Moen found thst in the prescenos oo
r;?cflﬂv*n. vitamin 32> i3 better uviilized ana gcocuralat»

i in sne dody. o

; L has baen established that 1t i3 passibis io rew
cee conclderably the sninal proteir requiremsnt of cilois |
anag pigletb Ly uh simultaneous inclusion in wueir rutions |
o witemin Ble, ribofliavin and anviblotics.,  The antinar {
raiios o these trace facters in the rati-n have haen ecan
tublisr \d. '

The resaiws ol rescarch into snimal p¥hisiology nave .,

been puv;ished in the monograph dy A.R. Valdman "Simifi<

]
1

! cence ¢f Yitamins in Nutritisrp of farm Amimals ana Bipia"

| and in six other monnzraphs and books. ;
i :

The Botanlzsl Gardens of the Acadeny of Seience
wne Lotvian S,3.R. ware set up in 19865 at the siie of
iarmer Saiasvil* Expzrimental Stetiocn for Orna*cn el
Hortizulture covering 130 hectares. The tesk of the naw |
potaniecal Ga*dony was vo conduct rasearch into »robicms ofl
flore and plant 1ife, genetics and solestion, inteod.oii n
znd ecclimatization of plants, ornamental horticalture,
n3eil l,Aopc"‘t:les oT plants, greenery in towns, ou“;s‘ 2
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areas and collective farm centers, etc. It may be said
that the Botanical Gardens with the rich collections of
plants and laboratories will hecome a Xey center of ex-
perimentel botanical research in the Republic.

T™he team of scientific workers at the Gardens, as
well as developing project assignments ana the plan for the
construction of the botanical garden, has done much work in
gathering collections of dlants and organizing the Library.
At the present time in the collections and exhibitions of
the Gardens there are 7,269 names of useful plants, in-
cluding 2,17% names of open-ground, woody and bushy plents
and 83 herbaceous plants. As a result of selection work
with decorative plants (gladiolus, delphinium, roses,
tulips) a number of promising hybrids of gladioli and
delphiniun heave been selected and sent for astate variety
testing. Methods have been devised for the accelerated
multiplicaticn of the most valuable forms of ornamental
coniferous plants. A list of ornamental plants has been
drawn up and submitted to the Institute for Building ana
Architecture of the Academy of Sciences of the Latvien
8.5.R., as plants recommended for beautifying the resi-
dential areas of towns. At the Botanical Gardens, the
State Commission of the Latvian S.S.R. has been set up far
variety testing and establisihing copyrights on new varie-
ties of flaral and decorative plants (with the State
Variety Division for Decorsative Plants) which tests and
assesses the rew forms and varieties of decorative plants
cultivated by plant breeders of the Republic. Further-
more, at the Gardens a Republic quarantine laboratory and
quarantine aome have been formed.

The Botanical Gardens le#ad and coordinate the Re-
public scientific research in the sphere of introducing
plents and ornamental horticudture. Expeditions by the
staff of the (Gardens have examined 647 parks of the Repub-

ic in which over 600 species of decorative plants have
been listed, some specles veing discovered for the first
time. All those spe cles are grown in the Bot anical
Gardens. During the work precursors of decorative woody
planis have been seleccted 1: order to obtain a local seed
materiai for bullding up green reserves. The result s have
been outlined in a number of pamphlets and articles.

The Betanical Gardens maintain a close linx with
many botanicael gardens and sclentific institutes of the
T7.2.8.,R. and foreign countries. Exchanze of seeds has
considerably supplemented the collection of the Bardens
with new species and plant forms.

The laboratory for plant protection is working out

_— 8




S
new methods for the prctecticn 0t decorstive plsnis

against pests. In particular,ihe letorstory has devised a
method for controlling tres aphids by means of intoxi-
cation belts. The laboratory of biccnemistry and rhys-
iology has initiated reseerch into the effect ¢f radio-
active radistions on productivity, biochneridcal composition
and physiological processes o individusl cultivatea rlanis
and also resesrch into the effect of warious vitazmins snd
antibliotics on produetivity and imprewehent of the chemical
compogiticn of cultivated plants.

The Botanical Gardens maintain a close liak with
orzanizations working in the spheve of green »plant procuc-
tion and also specilalists and michurinistis of the Pepublic,’
In & relatively short e riod (three years) it has succeeded
in constructing five hothouses with central heating and
piped water supply and extensively repesiring a further Iive
hothouses. A nursery with an erea of ten aecres hss been
started where the most promising decorstive plsnis sra
grown.  Alresdy over 235,500 trees and shrubs, herbescccus
and flcrel plants and bulbs have Leen handed over 1o vro-
duction organizaticns.

Cn the basis of the reconstyuction of a nunmter of
farm buildings, temporary latoratori=e and workrooms for
gcientific staff have been set up. Three dwellingzs have
been bullt. Iin sddition, work has begun on the buillding
of a garage, hothouse, vegetation house and s number of
other premises.

Institute of Microbilologye.

In the Institute valustle theoeticsl and practical
results hsve been achieved on agricultural microbiology
which have contributed tc¢ the vrise in soil fertility and
the yield cof agriculiural crogse

Investigations have been undertaken to shed light
on the miercbilological aspects of various types of soils
in the Letvign 8.S.R. Cheanges in the scil microfliora as
result of cultivetion in the soil have been established.

In the sztudy of interrelstions of the individusl
races of nodule bacteria in the scil and in the rhizospherd
of plante it has been established that the take of ncdule
bacteria apolied in the scil in clover roots and the for-
mation of nodules largely depends on the ability of the
particular race to multiply in the plant rhizosphere and
on the root surface. Accordingly, the effectiveness of
nitragin fertilizer depends on the take (invasion) and
virulence and on the ability of the bacteria introduced
with the nitragin to fix atmospheric nitrogen.

0f the large number of races of nodule bacteria of

¢




clover some have been obtained which, when iniroduced into
the scil with the seed, are capable of domineting tre le ss
active but virulent, freely living nodule bacteris in the
soil. These races gave 60 - 100 per cent of the total
number oi nodules and rsissd the clover yield 10 - 15 per
cent.

Investigations of the effect of trace elements con
virulence and activity of nodule bacteria has extablished
that trace elements (boron, molybdenum) increasc the
number of such bacteria in the soil and the rhizosphere of
Plants and also the yield of tuber plants. These trsace
elements also raise the content of nitrogen in tuber
Plants. The effect of trace elements on the activity and
numbers of Azotobacter in the scill has alsc been gtudicd.
It has been estaolished that introduction intc the scil of
mangsnese copper and zine, or spraying c¢f rlants with salts
of these trace elements increases the numbers of s=oil
Azotobacter. These trace elements in the locsl strain
(No.48) ot Azotobacter raised nitrcgen binding.

Investigaticns have establishec that in z2li the
soils of the Republic esamined phosphorus hacteris are
widespread and therefore the applicaticn in the latvisan
3.3.R. of the bacterial preparaticn = phosphorobvscterin -
is pointless.

In the sphere of technical microbtiology, investi-
gations have been carried out on the rationalizstion of
the fermentative processes of fruit-berry wines, the
rhysiology of bacteris~destroying malice scid, the spread
of lactobacillus in the epiphyte microflora of plants snd
also physiological and morphologicel propertiecs of thege
bacteria. ‘The vitamin Bjg content of mllk in the Latvian
5.8.R, has been studied. Ressarch has been done on the
spread of Mycrobacterium tuberculosis in miik end on de-
fining its role in the aetiology of humen tuverculosis.

Recently, special attention has been paid to inveg~-
tigations of the aetlology of disesses of the respiratory
tract in swine. PFor sume years the institute has made &
study of the ability of microorganisms to synthesize
vitamins snd also the role of micrcorganisms in proviaing
the human and animal body with vitamins. It hes been
shown that neerly all the representetives of the aerobic
intestinal flora of man and animals take part in blosyn-
theslis of vitamin Bg and Bjs. It has been demonstrated
that the physiological blosynthesis of vitamins is de-
pressed by antibacterial preparstions given orally. As s
result of this work practical conclusions have been drawn

on the rational use of antibacterial preparations and the
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significance of the right nutrition for maintaining the
normal intestinal flore (E.J. Kaleya, etc.).

The results obtained show that when using anti-
bacterial preparations it is necessary at the same time to
provide the body with vitamins.

In recent years research has been started on the
biosynthesis of vitamins of the anaerobic intestinal tlora
and the relation between biosynthesis and nutritional
factors.

A conspicucus place in the research work of the
Institute is occupied by study of changes in the morphology
of microorganisms under the influence of factors of the ex-
ternal environment. Of interest are the investigations
into the atypical and filtrable forms of M. tuberculosis
and their role in the pathogenesis of tuberculosis. Thesc
investigations were the sequal to those initiated in 1913
by A.M. Kirhenstein on bacterial structure. Investigaticns
have shown that under definite conditions, from the gran-
nlar form typical tubercilosis rods are produced with new
biclogical properties and raised pathogenicity. By using
a large number of animals it has been established experl.
mentally that this process proceaeds in the infected body
under the influence of unfavorabk factors of the extsrnal
environment (low nutrition, mixed infection, etc.). This
work is of graat theoretical and practical importance for
the prephylaxis of tuberculosis.

In conjunction with the Institute of Geology of tha
Academy of Sciences of the Latvian S.3.R. a comprehensive
study has been made of the composition and properties of
the microflora of salfur waters and their significance in
the formation ol the Kemeri sulfur waters. As a result of
the investigation, concrete proposals have been worked ond
for the preservation of the sulfur waters of Kemeri.

In recent years th2 compositioj and physioclogical
properties of the sapropels of Lakes Kemerli, Babite, atc.
have been studied. The sbility of individual groups of
sapropel microorganiams to synthesize vitamins has been
determined and also the possibilities of stimulating bio=
synthetic properties studied. These Investigations are of
great importance in exploring the possibilities of using
sapropel muds in medicine.

A large place in the work of the Institute is taken
up by the problem "investigation of the importance of the
reactivity of the microorganism in miiunological processest

All the investigatlons carried out witain this context havq

been directed at developing prophylactic measures sgainst
infectious diseases. During many years the Institute of
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Microbiolcgy has studied the effect of the factours orf
nutrition especialiy vitamins, on the natural and scquired
insusseptiblility of the body to iniecticus dissases.

In the study of the egssence of microtlal virulence
it has been found that in the genesls and course of in-
faction a decisive role is nlayed by the physiologlesl :
-reactivity cf the body and not by the propertics of ths ‘
microbe, including its virulence. A whols series >f 2x- *
'perimenta has demonstrsted the impocfance of vitamin C in
inaintpnance of imnunity. The role of vitamin C in rais’ ng

the effectiveness of vaccination has been establisnsd wizh
the resulting need for vationalization of the existing
jvaccination techiniques. Oan the besis of the rescarch,
practical proposals have been worked out and sabmitted uo
;thn Ministry of Health of thz Latvian 3.8

Particularcly great sttention in roli+ion o tnlsz i
prvblem has been paid to prophylaxis of ituberculcesis. whlel;
§i3 of great importance in the conditions of the Latvian
'8.8. R Factors exerting an influence on immunity snd
(allergy in tuberculosis have been studied. Attentiosg has
ibeen focused on the investigation of the nutritionsl
factors which provide the body with increasei resiztance
to tuberculosis and delay ths conversion of latent to
clinical infection; the link betwsen tubersulosgiz and ;
eliergy, mixed infection tuberculosis, the prodlem of BCG
vaczination and the conditions determining the level of ;
irzpanity to tubereculosiz have been studied. '

ir the Institute an ultrasonic anparatug has bee '
designed for the ivradiation of microorzanisms; this makes
it poasible to snalyze ithe sffect of ulira-so una cn Mmi-
eroves, Irrsdiation of the tuberculosis vaceins for ;
sevaral seconds with low intensity ultra-sonna improves tue,
allergic and immunogenic properties of ths vaceine. Similioe:
treatment with ulira-sound raises th> pathogenicity of M.
tubercilosls. With use of the lsotope method the fate in |
the animal body of M. tuberculosis labeled with 33p has f
been studied sxperimentally. It has besn shown that theve
‘are far fewer microbes in the body of vaccinated animals
;ﬁud they disintergrate more repidly than in non-vaccinated
aniwala (E«¥. Planders and I.V. Skaris).

The sigmiflicance of vitamins and immunobiological
pracesses of %the body hes bkeen studied in experimentsi
Leptospira infection., Attention in this work wss centered
on the effect of vitamins G, P and K on capillary resis-
itance and also on humoral snd cell protective systems.

O0f great importance are the investigastions of the
physiological functions of the normal intestinal flora. In
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the Ianstitute the composzition and properties ¢f the in-
testinel flora of children have heen invaatigsted at
var ous periods of the year, It wes fcund that in the
ing, manifestations of intestinal 3dysumceteriovsis were
noted i.e. change in the composition of the ijISflora.
Admiﬂh-tratluu of vitamins improves the conposition ¢ the
micrctlora. Un the besls of the results, recommendsiions |
have been worked oat for the prophyiaxis of dysentery
(M.K. Ilndulen and others). ;
In recent years a signitficant piace in re*@pr:h .88 |
been occupried by investigation in the fiela of viroloay. :
In 1956 & virologicsl iavoratory was formed fur the our— |
pose of studying the aeticlogy of poliomyelitis in uuuxzaag
in the Institute a great deal of work has been done in the
isclation and typlng of the policmyelitis virsss iu
patients. In Latvia all three types & peliomyﬂlit SR DU
are encountered. However, mosi of the strains iscliat ei
"~c

© e e s - —r——- + p

[ ORI

Lelonged to type 1. At the same time, it hus beern ne
that the considerable proportion of the cytcpethogxani:
viruses 1isolsated are not relsted to the poliomyelitis virug
in subsequent work an important stage was the stuay o :
these viruses which was along two lines: .
(1) determination of the aetiolegicael role of tneze |
viruses in diseeses disgnosed as aparslytic poliomyelitis
and serous meningitis. i
(2) study of the spread of enteroviruses amongst thﬂ
population of the Republic especislly among chilédrer of 3
various age groups. i
The results show that among e elthy children enteria
viruses are Ilsclated comparatively often (16 -« 18 per cernt}l
In chiidren with various intestinal disorcers ezteruv‘~goeg
are isclatea ccnsiderably more freﬂuently (25 per cent),. :
The rcle of ECHO=-9 virus nes alsc been demounstrated in tre ?
aetiologzy of asepilc serous meningitis. Together with i
virological investigations, the epidemiology of poliomye-
iitis has been studied. Prom a general review of the in-
cidence of guliomyel*tia in Latvia in the lagt 30 veurs ibe,
ez*&‘m Lologiecal patters of this discsase in the Republrc naq
veasn esf biished, '
lernlogical Investigations have also besn undertazen
Tha iwwunost”uvtu*e cf the population before vaceinstion f
sgainst poliomyelitis and the curstion of vacecinal ilwmni‘{
after .mmunization by tihe metncd of Salk have heen studie .
Of great importance ja the siudy ot thn efrective- |
iness of the live atteruasted poliom’ﬂ‘;ti vaceine. Thosc |
invest igat¢on8 are desigasd to meke epldemiologlcal, wivn- |
i logical end serological study of the live vacelne.  The }
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work has been done in conjunction with the staff of the
Ministry of Health and tke Virological Laboratery ci the
Republic Public Heslth-Epidemiological Station. The ccurse
of multipiication of the vaccine virus in the intestinel
ceneal of innoculated persons snd their contects has been
studied in detail. Of definit2 interest are the investi-
gations on the syrread of vaccine virus in Tamiliy fLoci.
These investigations are the i st stage in a wide study cof
the fate of the vaccine virus in the externel enviroument,
Serclogicsl investigations show that as a reault of imnsuni-
zation witl the live vaccine there was s considerablis ricse
in the antibody titer in those vaccinated. The resulis of
the epidemiological study show that the new prepsraticn -~ |
live attenueted vaccine - is hignly effective sna comcletas
ly safe in mass use (R.A. Kukainis and cthers). i

The convincing results obtained show that the new
means for specific prophylaxis of policmyelitis is very
promiging and will meke 1t possible compietsly to eradi-~
cate poliomyelitis in the Republic. '

The Institute of Experimental Medicine was terred
in January 1951 as a result of the recrganization ¢l the
Institute of Biology and Experimental Medicine and the
Institnte of Nutrition. The mair probiems tackled dy the
Institute are health resort matters, metebolismr and nu-~
trition, tuberculosis, oncclogy, testing of nswv thera=-
peutic substences asnd regional pathology (endemic goitre,
rheumatism)., The Institute has slsc the Jjob of populer- !
izing the achievements of msdicine and the applicstion of
thie resulte of its research in the health servics.

In health resort science, the Institute has studie:
the prcblerms of rational use of the therapeutic factors cof
the Kemeri, Baldone andi the Riga Besch hezlth rescris with
the result that a nurber of importunt aspects o the
mechanism of the therapeutic effect of these factors of
direct preacticsl importance have been estavlished.

A series c¢of investigeticns has been corncerned witn
the effect of hydrcogen sulfide baths and mud apvlaircaticne
in the treatment of patients with arthritis, radicuvlatis
and endarteritis.

The physiological and biochemical factors of ihe
effectiveness of treatment of chronic sciatica at the
Kereri rescrts have been studied and alsc the efiect of
heelth resort treatment on conditioned-reflex activity in
cnildarern with clirenie pclyarthritis snd poliomyelitie
sequelae.

The findings obtesined make it possizle to look
_anevw a2t the problem of proper dosage and the concentrstion
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post-operative periods have been devised (K.A, Skulme).

In 1959 werk in the field of oncology was extended
and pursucd more thoroughly (P.Jd. Gerke, V.}. Bramberg
etc). Scilentific workers of the Institute numbering 18,
have concentrated on the solving of this problem. 1In the
Repubiie Clinical Hospital a chemotheraputic department hasg
been opened 2t which work on oncology 1s being developed
in collabcretion with medical practitioners.

As {.r tuberculosis, a study has been made of new
surglical methiods in the treatment of lung and bhone-joint
tuberculosis. In the chemo~ and diet therapy of tubercu-
losis, a cliniecal evaluation has been made of the effect
of paraamino salicylic acid, benzazone, phthilazide,
tubazlile and preparation 2R,

In the prophylaxis of tuberculosis, work hss bescn |
done on vaccination against tuberculosis with BCG in ;
children botl In Riga and other districts. In varticuli-y,
the Vilyane district of Latvis has been selectively %
investigated. i

Morphological and physiological work has been dne
(a)} on the eytology of the gastric mucosa in cancer; (b) own
the innervation of the human stomach in normal patients and
Persons with ulecers and cancer. Receptors of the pylorus
and the duodenum in man in the normal state and neutira.
tization of the human suparenals have been studied. The
features of development of the lymph nodes in foetuses and
newborn have also bteen studied.

In the field of physiology, the course of third
order waves in the sphygmoplethysmography in man, in
normal conditions and with vascular disorders, snd also
the role of the peripheral and central nervous system in
vhe origin cf disturbed vascular reactions have been
studied.

To exiend research intos rheumatic fever and diseases
of the cardicvescular system the Institute has set up a
department or clinical physiology and therspy. The de-
partment will study the role of the connective tissue and
the endocrinal system in the pathogenesis of cardio-
vascular disorders. In connection with the problems of
regional patiology of the Latvian S.S.R. investigations
have been carried out with the application of radiocactive
lodine in the therspy of thyrotoxicosis.

A number of sclientific themes have been developed
cutside the framework of the Institute with .he coopera-
tion of medical practiticners and other specislists
(biologists, chemists, technologists), working as corres-—
ponding scientifie colleagues. This has helped to extend




——er

regearch and to asppiy the results ol wne work of ine
Institute in thersapsutic institutions.

The Institute nas cooperated on two themes with the
Academy of Sciences of the Rumanian People's Republic and
in perticular, with the Parithon Institute ol Geriatrics on:
prebiams of aerosol ionization of pulmenary diseases. '
Apparatus for this new form of treatient nhec been iointly
devisea and epplied.

Between 1952 and 1960 at he sciintific council of
the institute 63 candidature dissertations were 32 ended,
Tne Tnstitute hnos issued five monographs, aver 20 colleo-
ticns of scisntific works and 2 nunber of peouler scisnti-
fic pamphlets. ;

The results achievad by the nislo ™ A
institutes of the Aecadeny of Scienecs ol the Lutvian I.3.%
are a serizus contribution to the seisnce of Jury Rerpublic,
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MICROBIOLOGY DURING SOVIET LATVIA'S TWENTY YEARS

by A. Kirhenstein pages 147-152

The flourishing our microbiology in Soviet Latvia is closely
associated with the Soviet vregime. Simultaneously with the founding
of the Academy of Sciences in 1947 the Institute of Microbiology was
also established and has become the center for microbiological research.

During the first days of its existenne the Institute of Micro-
biology evolved an extensive anfi far-reaching, plan for research work,
In the field of medicine this plan and later work paid direct attention
mainly to problems of prophylaxis of infectious diseases.

The scientific-research work in the field of microbiology has
been done mainly in three directions. The physiology and morphology of
microorganisms and, later, also that of viruses have been studied;
extensive studies have been conducted in elucidating the significance
of the reaction of the organism in immunobiological processes; and,
finally, the interrelationships of the higner plants and microorganisms
have been studied. The research in these directions has encompassed
all of the main branches of microbiology, general microbiology, medi-
cinal and veterinary-medicinal microbiology and virology, agricultural
and technical microbiology.

The first part of this research was associated with innovations
in the production of vaccines and serums, and an important part of it
was devoted to studies on the stimulating influence of vitamins on the
growth, development, and metabolism of microorganisms.

Several studies have been completed in the elucidation of the
significance of physical factors in the development and metabolism of







microorganisms. The ultrasonic generator built by the Institute of
Microbiology enabled studies to be made of the influence of ultrasonic
waves on the physiological and morphological properties of microorga-
nisms. These studies were devoted also to the clarification of the
mechanism of the influence of ultrasonic waves.

A great number of studies were conducted on the ability of micro-
organisms to synthesize vitamins, and especially on the role of micro-
crganisms in supplying man and animals with vitamins. In the intes-
tinal tract of man and animals, as was shown by the results obtained,
the microorganisms synthesize most of the vitamins of the B-group.
Moreovir, it was found that under the influence of various circum-
stances the biosynthesis of vitamins accomplished by the microorganisms
is disturbed or even inhibited. Anti-bacterial preparations, as wcll
as some other drugs, when introduced into the organism change the normal
microflora of the human and animal intestines, and in some individual
cases the microflora is completely lost. Thus, a deficiency of vita-
mins of the B-group in the organism is brought about.

Based on the results obtained in these studies, practical con-
clusions have been made on the application of anti-bacterial preparations
and the significance of proper diet in the preservation of normal
intestinal microflora., It has been proved experimentally that when
anti-bacterial preparations are used in medicine, especially when used
over a long period of time, serious health problems develop. There-
fore, their use must be discontinued, and the organism must be supplied
a wholesome diet, rich in vitamins. Studies on vitamin biosynthesis
by the anaerobic intestinal microflora dependent on diet factors of
the organism have been started.

Studies of the changes in the morphology of microorganisms
under the influence of factors of the external medium are of consi-
derable significance. The comparative method was used in the research
work on the morphology of microorganisms using an ordinary microscope,
phase contrast, fluorescence, and an electron microscope. Thus, it
was possible to come to a number of conclusions on the structure of
some microorganisms (the lactic acid bacterium, the intestinal rod,
and others).

Important is the research on the atypical and noncellular forms
of mycobacteium tuberculosis and their role in the pathogenesis of
tuberculosis. It has been found that under some circumstances typical
tuberculosis rods with new biological properties and increased patho-
geneticity are formed from the granular forms. This research is of
a great theoretical and practical significance in the prophylaxis of
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tuberculosis.

Of theoretical and practical significance is the research on
the composition and physiological properties of the microflora of
the sulfur waters at the Kemeri and Baldonc springs. The qualita-
tive composition of th. sulfur bacteria in different seasons has been
investigated., During these investigations a new species of thiobac-
teria was isolated from the Kemeri sulfur waters and deseribed. The
composition and proerties of the microflora of sulfur water and
their significance in the &rigination of the Kemeri sulfur waters has
been thoroughly investigated.

During recent years the composition and physiological proper-
ties of sapropel microflora in lake Kemeri and lake Babite have been
investigated., The vitamin-biosynthesis abilities of the individual
microorganism groups encountered in the sapropel have alsc been studied
and ways to stimulate these btiosynthetical properties have been sought.
This research has significance in clarifying the feasibility of medi-
cinal application of sapropel mud.

Several investigations have been devoted to milk product fer-
mentation processes in which the main attention has been paid to the
study of the biosynthesis ability of the lactic acid bacteria. In
the studies on vitamin By, content in milk in the latvian SSR it has
been found that the Bjp content in milk is dependent on ccbalt content
in the feed., Metheds for determination of vitamin Bjo in milk have
developed.

Of considerable significance in research in the field of medi-
cinal microbiology is the problem "Studies on the significance of the
reactivity of the macroorganism in immunobiological processes." The
work within the scope of this problem has been directed toward deve-
lopment of prophylactic undertakings in the fight against infectious
diseascs.

Studies on the influence of diet factors, especially the in-
fluence of vitamins on the natural and acquired immunity against in-
fectious disesases, have been carried on for several years at the
Institute of Microbiology.

The first studies (19L6 - 19L7) on the problem of the essence
of microbe virulence have already established that the physiological
reactivity of the organism and not the properties and the virulence
the microbes are of decisive significance in the origination of the
infection process and its progress. Numercus series or experiments
proved the significance of vitamin C in the preservation of immunity.




These studies proved that in the prophylaxis of infections during the
winter and spring period vitamin treatment is required, especially
that of vitamin C. For further testing and to introduce such treat-
ment into practice the Institute of Microbiology organized vitamin
treatments for workers at some industrial enterprises in order to
decrease th:s number of persons that become diseased with the so-called
"cold", The significance of a wholesome, vitamin-rich diet in scarlet
fever prophylaxis, development and therapy was also clarified. More-
over, the results obtained show that when sufficient doses of ascorbic
acid are introduced into organisms of children it is possible to
increase the defensive abilities of the organism against scarlet fever.

The significance of vitamin-C in the increase . of the electi-
vity of vaccination was clarified resulting in the necessity to make
innovations in the existing human and animal vaceination methods.
Experimental results showed that as a result of vaccination an increase
in the use of vitamin C reserves in the organism occurs and, therefore,
the reactivity of the organism is decreased., Practical recommendations
on the vaccination innovations have been submitted as a result of
these studies.

Some work has also been done in the clarification of the com-
plementary activity of blood serum in various infecticus diseases.
Complementary activity, which is one of the factors of natural immu-
nity, decreases in various infectious diseases (typhoid fever, dysen-
tery, typhus fever, enterocolitis). It is possible to increase the
complementary activity of blood by introducing vitamins By and C into
the organism.

In solving this problem special attention has been devoted to
the problem of tuberculosis prophylaxis, which is of important signifi-
cance under the existing circumstances in the latvian SSR. Studies
have been conducted on the circumstances that influence the immunity
and allergy toward tuberculosis. The main attention has been devoted
to the problems of those diet factors which increase the resistance
of the organism against tuberculosis and prevent the infection to turn
into disease; the association of tuberculosis and allergy in the cases
of mixed tuberculosis infections; BCG vaccination; and circumstances
which determine the degree of immunity against tuberculosis, and others.

Experimental studies show that vitamin C is of important sig-
pificance in the jimunobiological processes of tuberculosis. It has
been found that in animals which do not synthesize vitamin C and whose
diet does not contain this vitamin the immunity after the BCG vacci-
nation does not produce anti-tuberculosis vaccine germs, which circum-~
stance under normal conditions is quite harmless, but in C-hypovita-
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minous animals it can bring about tuberculous changes in the internal-
organs, including tissue disintegration. Hypovitaminous animals can
become diseased with tuberculosis both after subcutaneous and internal
introduction of the BCG vaccine.

It has been found that vitamin.C deficiency promotes the turning
of a latent tuberculous infection into disease. Infection of C-hypo-
vitaminous and scurvy-suffering animals with the filterable forms of
the mycobacterium tuberculosis sometimes causes the animal to become
diseased with tuberculosis, which never happens to animals that have
received a wholesome diet.

These cbservations give evidence that in an organism in which
the immunobiological reactivity is disturbed, a transformation cf the
tuberculosis-causing filterable and granular forms into typical myco-
bacteria tuberculosis takes place, which causes disease in organisms
that are not able to resist it.

Studies have been conducted on the adverse iurlucnce of anti-
bacterial therapy on vitamin C vsupplies in a tuberculous organisr.
Taking into consideration the fact that the process of tuberculosis
itself sharply dccreases vitamin C reserves in the diseased organism,
the necessity of vitamin C treatment of tuberculosis patients during
anti-bacterial therapy beoomes understandable.,

The influence of a few other diet factors on the immunobiologi-
cal processes of tuberculosis have also been studied. It has been
found that the resistance of the organism against tuberculous infection
is lowered by the deficiency of lipotropic factors, and partly also
that of choline and folic acid. Addition of vitamin P in the form of
tannin of tea to the animal diet, however, does not inhibit the deve-
lopment of the process of tuberculosis.,

Ultrasonic homogenization methcds for the determination of myco-
bacteria tuberculosis in the saliva of the diseased animals and infected
milk have been developed. Using these methods an improvement in the
diagnostics of tuberculosis has been achieved, since they give better
results than the laboratory diagnosis methods used heretofore.

In theoretical studies the main attention has been dcvoted to
the short-term influence of ultrasonic waves on microorganisms. It
has been found that a short-term ultrasonic wave treatment of microbes
promotes their reproductive abilities and biochemical processes.

Using t?% 1sotope method the fate of mycobacteria tuberculosis
labeled with P°¢ in the organism of the experimental animal has been
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investigated. It has been found that the dispersion of the germs in
the organism of the vaccinated animal is much lcss extensive and their
decomposition is much faster than in the non-vaccinated animal.

It has been established that the defensive reactions of the
animal, mainly phagocytosis, is influenced by the surface properties
of the mycobacteria tuberculosis, for example, their electric charge.
Bacterial cells carrying a negative charge arc phagocytized to a lesser
extent and their pathogenic properties are more pronounced than those
of electroneutral cells. Studies on the significance of the cellular
surface of mycobacteria tuberculosis in the infection process arec
being continued,

The significance of vitamins in the immunobiological preccesscs
has been investigated also for experimental lepto spiroses.

Of important significance is the rescarch on the physiological
functions of the normal intestinal microflora. In the pathogsncsis
of dyscntery morc and more significance is being ascribed to the con-
dition of thc intestinal microflora. In this direction the ccentents
of the intcstinal microflora and its biological properties in babiscs
during the different seasons of the year have been investigated. It
has been found that during the spring period changes in the biological
propertics of thc normal intestinal microflora can be observed in very
many cases. These studics have also established that in the spring
the phenomenon of disbacteriosis is observed., Vitamin treatment im-
proves .the composition of the microflora. On the basis of the rcsults
obtained a recommendation on dysentery prophylaxis for children has
been worked out,

Several studies have been accomplished in the direction of de-
velopment of undertakings of prophylaxis for domestic animals and birds.
Statistical material has been processed and analyzed on the occurrence
of tuberculosis in domestic animals and tirds in the Ilatvian SSR.

It has been found that the number of Jdomestic animals and birds
which react to tuberculin varies from seascu to season. During the
spring, the least number of domestic animals and birds which react
pesitively toward tuberculin is observed. It has been established that
the addition of yeast and conifer needles to their feed hinders the
development process of tuberculosis in birds. The occurrence of tuber-
culosis bacteria in milk has also been investigated and studies have
been made on the significance of the bovine tuberculosis germs in
causing tuberculosis in humans.

During recent years extcnsive studies have been initiated on
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infectious diseases in domestic animals., Special attention has been
devoted to the clarification of the origins of infectious diseasecs in
the rcspiratory organs of swinc,

During recent years, in scientific-research work, 3 prominent
place has been occupied by studies in the field of virology. In 1956,
a virology laboratory was cstatlished at the Medicinal Microbiclogy
Sector and was given the task of studying the ctiology of poliomyelitis
in our republic.

In the latvian territory over a period of several decades, cach
year tens of poliomyelitis cases are registered. During epidemics
several hundred persons become Jiseascd periodically. Due to lack of
data on the epidemiological and etiological peculiarities in cur repub-
lic it was impossible to use effective prophylaxis undertakings. Thus,
the development of virclogy in the latvian SSR is closely associatcd
with the resolution of the important problem of guarding thc public
health in the republic.

Beginning with 1956, ecxtensivc work has becn done at the Insti-
tute in isolating and typing of the poliomyclitis virus from paticnts.
is a result of this work it was found that all threec types of polic-
my2litis virus occur in the republic. Simultancously it was establishecd
that together with the poliomyelitis viruses to be typed consideratblc
amounts of other cytopathogenic viruses were obtained.

Beginning with 1959, simultanecusly with virological rescarch,
a study cf the epidemiology of poliomyelitis has been accomplishe ..
This study, ty generalizige the materials on the cccurrence of polic-
myelitis in ILatvia during the last thirty years, has established the
cpidemiological peculiarities of this disease in the reputlic. This
work is of great significance in the organization of undertakings for
the fight against poliomyelitis, Of considerable importance in thc
virological studies done in the republic is the work done on the
effectivity of the weakened living poliomyelitis vaccine. These stu-
dies were begun in 1959. The studies were made in several directions,
the most important of which are the virological, serclcgical, and epi-
demiological investigations of the new preparation. These studies were
made by the collective of virologists of the Institute of Microbiolcgy
in direct collaboration with the Anti-Pcliomyelitis Service of the
Public Health Offices of the Reputlic and the staff cf the Virolegy
laboratory of the Republican Sanitary-Epidemiological Station. The
dynamics of reproduction of the weakened living viruses of the vaccine
in the intestinal tract of the persons vaccinated has been thoroughly
investigated. As a result of extensive investigations, the dynamics
of the increase of the antibodies that neutralize viruses in the blood
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of vaccinated children has been elucidated, In this ficld a general
analysis of the immunobiological situation of the population of the
republic in respect to the poliomyelitis virus has becn performed.

The results of these studies show convincingly that the new poliomye-
litis prophylaxis preparation is, without any doubt, effective and
absolutely harmless in mass applizations. 1s a result of the virolo-
gical, serological, and epidemiological studies done bty the virologists
of the Institute of Microbiclogy, together with practicing doctors,
extensive material has been gathored which indicates that the applica-
tion of the new specific means of poliomyelitis prophylaxis has a
promising future and that there are sure possibilities for the complete
extermination of poliomyelitis in the republic.

Simultaneously with the direct research work at the Virology
Sector of the Institute, problems asociated with improvcment of re-
scarch methods, substitution of the expensive, deficit import ingrec-
dients for media, and others, as a result of which several domestic
proparates have teen successfully introduced in practical work that has
ceen conducted continuously.

In the field of virology, as a result of the work done, oppcr-
tunities have been created for extensive and thorough investigaticns
of human and animal diseases caused by viruses and also for research
on the ectiology of malignant growths.

With deep satisfaction the collective of medicinal microtiol~-
gists and virologists received the resolution of the Central Committee
»f the Communist Party of the Soviet Union and the Council of Ministers
of the USSR cn the further improvement of the medical service for the
populace of the USSR. Discussing this resolution at an expanded session
of the Scientific Council of the Institute of Microbiology, concrete
tasks for the collective of virologists and microbiologists of the
Institute were worked out in the field of extermination of infectious
diseases during the present Seven-Year Plen period. The above resolu-
tion stresses exactly the significance of prophylactic undertakings in
the fight against diseases. It is evident from the work and pubiica-
tions of the Institute of Microbiology that we have always defended
this position,

In the field of technical microbiology, a method for growing
pure cultures of beer and wine ycasts for laboratories and industry has
been worked out. Possibilities to improve the production process of
fruit and berry wines have been studied and a method for the evaluation
of these wines has been developed. The malic acid decompesition pro-
cess in fruit and berry wines as well as the physiological propertics
of bacteria that decompose malic acid have been studied. Individual
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studies have been devoted to the investigation of the epiphytic micro-
flora and the physiological properties of lactic acid bacteria suitable
in fermentation.

Extensive work has been done in the field of agricultural mi-
crobiology, the main task of which is to increase the fertility of the
soil and the productivity of agricultural plants.

Research workers in this field of microbiology have investigated
the microbiological peculiarities of the various soil types in the
Iatvian SSR and the changes in the soil microflora that result from
cultivation; the occurrence of microorganisms which are used in the
preparation of bacterial fertilizers has been investigated; the micro-
biological characterization of soil types in the Iatvian SSR has been
prepared. Serious consideration has been given to the investigation
of the physiological properties of the soil microorganisms.

Of important significance are the studies on the interrelation-
ships of the microorganisms of plant rhizosphere and the studies on
the relationships of these microorganisms to the plants.

In the studies on the interrelationships of the races of clover
nodule bacteria in the soil and rhizosphere of plants factors have
been found which determine the thriving of the nodule bacteria intro-
duced into the soil on clover roots. It has been established that tho
nitrcgen-fixing effectivity is dependent on the thriving ability of
nitrogen-fixing nodule bacteria, their infecting ability and their ni-
trogen-fixing activity. Examining the interrelationships of the races
of the clover nodule bacteria in respect to the wild nodule bacteria
that exist in the soil, races have been found which when introeduced
into the soil together with seeds are 20le to dominate the wild, low-
activity, but virulent nodule bacteria, give from 60 to 100 per cent
of the number of nodules and increase the clover crops by 10 to 15 per
cent.

In investigatinrg the interrelationships of soil microorganisms,
it has been established that microorganisms occur in the soil and in
the rhizespher of plants which can either further or inhibit the growth
of nodule bactetria. Factors of the external medium, which to a consi-
derable degree influence the interrelationships of the nodule tacteria
and the soil microorganisms have been clarified. One of such factors
is the surface fertilization of natural grasses which increases both
the number of nodule bacteria and the nodule bacteria activators. It
has been established that the trace elements boron and molybdemun
increase the number of nodule bacteria in the soil and the plant rhi-
zospher and alsc increase the productivity of legumes. In the presence
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of these trace elements the nitrogen content in legumes also increases.

It has bteen found that trace elements also influence the amount
of azotobacter in the soil. The introduction of trace clements manga-
nese, copper, and zinc into the soil or the spraying of plants with
salts of these elements increases thec amount of azotobacter in the
soil. The presence of trace elements has also increased the nitrogen-
fixing activity of individual stems of the local azotobacter. Studics
on phosphorus bactcria and on the interrelationships of the higher
plants have established that phosphorus bacteria are found in all soils
that have been investigated,

Of important significance is the work on the feasibility of
bacterization of treated seed., Here the best sced bacterization terms
after treatment with hexachloran, granosan, and preparate TMID have becen
established.

On the recommendation of the Institute of Microbiology, a Bac-
terial Fertilizers laboratory was established at the Tiraine Experimen-
tal Station and became operative in 1955. The production capacity of
this laboratory is 15,000 to 20,000 hectare portions of the bacterial
fertilizers to be used at seeding time. The Institute of Microbiology
systematically supplies this laboratory with starter cultures needed
for the production of bacterial fertilizers.

During recent years studies on the originators of vegetable
bacterioses have been started. The objective of these studies is to
find biclogical methods for the fight against these plant diseases.

Great work during Soviet administration has been done in the
preparation of specialists of the highest caliber. During the period
from 1946 to 1960, 25 dissertations of science candidates were prepared
and successfully defended in the various fields of microbiology. Some
of these specialists work at the Institute of Microbiology, but many
others work in other scientific-research institutions and universities
where research work in microbiology is successfully carried on.

During Soviet administration 12 volumes of writings on diffe-
rent microbiological and virological problems have been prepared and
published and also many popular-science books and brochures. Research
work of a microbiological character has keen published in many other
publications and also in the Journal of the Academy of Sciences of the
Iatvian SSR.

This year, the twentieth for Soviet latvia, we can well see that

the flourishing of science, as well as that of all other branches of our
life, has been secured by nothing else but by Soviet administration.
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PATHYAYS AND RESULTS OF DEVELOPMENT OF
MEDICAL SClENCE IN THS LATVIAN 8.S.ER.
1940 ~ 1960

by A. Smidt Pages 153-161

The restoretion of Soviet power by the Latvian
people in 1940 opened up new possibilities for Latvia in
the development of science. Wnlle in bourgeols Latvia
some regearch was done in medicine in individusal depart-
ments and elinics, from the moment of coming intoc being of
the Latvian S.S.R., the position changed radically. 1ln the
Republic we have scientific centers such as, for example,
the medical institutes of the Academy of Sciences of the
Latvian S.3.R., the Riga Medical lnstitute and the Traums-
tology and Orthopaedic Research Institute. In these insti-
tutes, the sclentific staff engaged in creative work
numbers overall thirty-two doctors of science and a hundred
and sixty-four candidetes.

While in dbourgeois Latvia there was a shortage of
scientific medical cadres, in Soviet lLstvia we have a host
of outstanding sciendific medical personalities working
with their numerous pupils in solving important problems
of their discipline.

As from 1940, in the higher places of learning and
research institutes of Soviet Latvia, the method of train-
ing scientific cadres through the aspirant system tried
and proven over many years in the other Sovi~t Republics
has been in operation. Thanks to this method, medical
science in the Latvian S.S.R. now has at its disposal highly|
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3
qualified specialists, not only fully trained for 1inde- i
pendent research but capable of gulding the development of}
the expanding younger generation of medical sclentists. {

The scientific medical workers of Soviet Latvia t
subgcridbe to the principles of Leninigst philesophical ;
'selence. 1n our country, &8s in all the Boviet Republics, |
fthe gap batwesn theory and practice in medicine, existing ;
' in bourgeols lLatvia, has been clcsed. The problems of .
prastical medicins are at each stage intimately inter- !
twined with the problems of theory.

nder Soviet power in Latvia, a svstem of planned
research actlvity has bean introduced, which without t
wogkening the creative initiative of individual workers {
rmalkes posaidle the co-ordination of scigntific wori, di- f

{
irscting it towards solution of the most important out-
- atsnding problems. ‘

Scientific work in the field of mgdicine which lo :
bourgeols Latvia was the private concern & the individ
aclentist. has Leen converted into a pudlilc concarn
#inanced by the state and under its contrsl., Wil Tor-
meriy in Latvia researchers worked in iLsolation, wits the
“introduction of systematic planuing in the sphers of
;medical science the possibllity wae creatsd of apnaying the
i principles of concerted research by whole groups of sclien~
i Tistes working in thue 3sme branches.

! Thanks to the concern ¢f the Communist Farty and

t Scviet Government for the welfare of tne Hoviet people, in
r sociallst society medical sclence cccuples a prominent
place in the field of prophvlaxis end protaction of the
health of the workers. Soviei medical acience has an 8x-
ceptlonslly fine record of service in all spheres of public
health. This applies also to public hsalth in the national
| republics whore before the great October Socialist Revolit-
: tion the people were almoat completely without systematic
‘medisal asaistancs.

Tarning tc consideration of the acitusl sshievemenis
in medical ressarch in the Latvian S8.S5.R., it shounid he
noted thsat they all stem from tha All-Union Stete Plisn en-
doraed by the Academy of Medical Sciences of the U.S.2.R.
In the devslapment of medical science in the Soviet Uzmion,
the seven-yzar plan envisages scientifiz researcn on Yifty
| prehiszms emong which a large place is given over to ths
' study of general problems of blology, the basls of clinical
medicine.

In the branch of clinical medicine, the seven-ysar
planrn directs the efforts of medical sciantisis to tue
solution of the most pressing preblems such as cancsr,
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atheroscleroais, myocardial infarct, sclerosis of the
coronary vessels, hypertension, dysentery, whooping-cough,
Qiphthesria, poliomyelitis, dental caries, infective
hepatitis (Botkia's disease), etc.

An important place in the plan for scientists is
occupied by prodlems of public hernlth and hygiene.

The 1953-19656 plan for the atudy ol fifty prodlisms
throughout the Soviet Union assigns to tho Latvian S8.S.2.
regponsiblility for fifteen. The bodies with the mein ro-
sponsibllity for inplementing the plan ars the Riga Medical
Institute (RMI) and the medical institutes of the acadeonyw
of 8ciences of the Latvian 8.8.R. (Inetitu® ~f Rxperi- .
mental Medicine (IEM), Institute of Micro: ¥ (IN), '
Institute of Organic Syanthesis (I08) and =.  the Insiitute
of Traumalology and Orthopaedics of the Miais-cy of Hosl<l
6f the Latvian 8.8.R.). Medical practitioners are alss - !
be drawzn into the work on a number of problems. |

Anmong the oblema of medicine ncw being tuph?:d'by;
Latvian scientigts is that figuring in the plan as "Gerooa b
Patterno of Morpnogenesis in the Light of fhe Re'ati.n ha-
tween Tissne Structure snd Punction®. Resmonsici:iity ror
this problem rests with Academicisn P.J. Gerke of the
Academy of Sclences of the Latvian S.5.B. with ithe relevany
investigations teing conducted in the msia in the doparse~ |
ment of normal anstomy of the RMI (Head: Prof. V. a.Kalverg)l
and in the morghophysiociogy depariment oi the Instituvte of
Experinentsl Medicine of the Latvian 3.8.%. (Hesd: Acat.
FPed, Qerke}. The problem involves a study of sush guei- :
tiona 9s the interrelation of blood vessels and nervas 2GS
aigsc the morphology of both, prominernce being zivaen to ;
growsh and developmental patterne of the body., Atiemis :
ere beling made in $nis direction to estailizh in the FLOAN I
the chronolcegical change in animal forms in paylogenesis
gand the significunce of correlated faetors. Arisation s
concentrated on prohlems conneciezd with hietochewicsl zad
b;nphyﬁical inveatigations oL the s truciural 2lementsy U |
the orgenism. Problems of nervous regulation ci tne Llwe
 ©82g28 oX call diviaion receive special siudy. .

i the So7iet Urion, & sysiemasle Piaht 1s sazes q
against occupational dilssases; in the study of whish it
deads the worlA. Sanitary-hygienic measures asplisd 1o
andustrial underiakings and among agricultural woriers navel
raduced to a minimum the number of patients with discases |
caused by occupatiosnal hazards. :

There were no gpecialists in cccupaticnal dissases |
in the old Latvia. With the ¢ atablishment of 3Joviet pcwer!
in letvia, a department of hygiene was set up in the i
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Academician A. Shmidt of the Academy of Sciences
of the Latvian 5. S. R. with colleaguss




—Bedical rscinlty of tile State Cniversity. The members of

this department working in clcese contact with speclelists
in Voacow, Leningrad and other industrial esnters oTf the
Unicn are condacting very important rescsren in the Jisld
of occcuvpatimal hygiene and tbeweb" proviiing agsistanca
workers in industry and agprilzastuaze.

Puhlic health~hygienre ressarch is concentrars o
the problem "Hyglene in Porulatad Arvess', a campaisn 1o
&33istamr Professor ML D. Ga"bar ko, Research huve Lz
o=ing soendusted by memvers of the depariment ol hyricr oo
Tha RMI end madie al men in the public nealth-spidern_o -
logizsal statizas o7 the Republie.

Among the w"ophjluct 2 measures or the orueesiion

e

SJorrset nuoritisn.e I & eountly enga R et
vroetion 2f a Communiet society, there 3: o houll
2 maeerial welli=beling of the poputaticon | !
:asei ford gurnlies.

th,vh work underigren in Letwis Jrno weaonbow

diet ila foocused on the prebisem "Phwgici s
vdene of Wutrition for tas ’?uét"\azu VN

Cr oF 0 e

Tnx Vkluu¢ and 13 velirng wndorbaken by tne solsntilie 90

¢t the Institite I Zxperimental Medicine iz Latviy aiu
i owitl respongivility for the prodlen givsi over i
ha

Acalemician A. A, 3micdt of the Latvisn S.2.7.  Avaden of

3

Scisnces and Doctor of Mediecal Scicaces, E.A. sShuunts
Veiuanle wori hic been are in the Scoviet Julioen in

the prodeation of new medicinel auhctences.  Tetfiasto
acnisvements have z2lsc besn registered rteve Uy medlond
scientz 2 Soviet Lestvia. In our Repuolic, &l & mesalt oo
serces3ty collaboration betweon synthetis chemicts,
pnermacelozists and elinicianz, valusable razearsh hog ooe
Soeveioye d ints new chemrotuerapeutlics.

Research along these linee is dire~ted at Lo
pronien "Mechanlsm of Action of Medicinsal Substznesr ano
Study of New Pharmreological Agenis znd \u,hc*uwr&u,x las

he *
<

send iz corried out vy the stef? 52 the ICS ana IEE of *the
socaeeny ol Sciznees of the Lotvian S3.8.R. enc alsce by Lohw

REL, vnder the general direction o2 8.4, Giller, Acaue-

mieinn of the Acaldeny of Scicnces ol thie Latvian 3.I3.8.,
Zo “?’Sp .hjn~ Temuey 2 the T,3.5.:1. Acadeny of dedioal
Scizgneces, Tror, M.P, Seleakl and Honoureda Doctor of the
iat “j{n S.Q,B@, 3.5 Zavevul.

in tie oducticrn ot new chenxctherapeutice anu t
Qi 0'4351—“1iﬂlb" *riuls, creomists snd pnarmTarel e
+

:;:tnex with the meuical prufe aion ¢f Letvie Lqu Nu*kb
onlh oricinel methods for obtalu-ng vars-gminc-gslicyilc
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acid, tubazide, furacilin, etc. In recent years valuable
work has been done on the relationship between the chemical
structure, physico-chemicsl properties and pharmacological
action of a whole number of new organic compounds. Research
is also being conducted into the mechanism of the anti-
microbial and pharmacological action ¢f some derivatives of
the nitrofurfuran, furfuran and indandione series. The
tuberculo-static action of campounds with hydrazine group-
irgs combined with other functional groups has been studied
Highly noteworthy are the investigations of synthetic
chemists aimed at the synthesis of compounds with predict-
able antl-csrcinogenic action.

The experimental work now completed has led to the
introduction into medical practice of valuable chemothera-
peutics such as furazldine (treatment of urological and
surgical infections), tetramine (ganglion-blocking prepara- |
tion for treatment of high blood pressure) omephin (blood
anticcagulant with high efficacy), methamphidone (ncn-
barbiturate hypnotic), ethamphon (anti-convulsent for the
treatment of epilepsy) and so forth.

Highly relevant to a number o microbiological
investigations is the problem "Variation in Microorganisms
and Bacteriophages" studied under the direction of Academ-
icien of the Academy of Sciences of the latvian S.S.R.,
Hero of Soclalist Labour, A.M. Kirhensteins. This covers
work on the variation in influenza and poliomyelitis wviruses
circulating in the Latvian S8.S.R. During systematic study !
of poliomyelitis wvirus in the last two to three yesrs,
virologists of various countries have isclated more than
forty new viruses causing diseases: akin to poliomyelitis. i

These viruses termed cytopathogenic have also been isolated
in the Latvian S.8.R. Recently, research into these viruse
has been aimed at pinpointing the link between them and
disesses of as yet uncertain aetiologye.

Connected with this problem is that of "Virus
Diseases", work on which is directed by Academician of the
Acedemy of Sciences of the Latvian S.S.R., A.M.Kirhensteins
and Candldate of Medical Sciences Kukainis. Research here
is aimed at extenaing our knowledge on the epidemiology and
prophylaxis of poliomyelitis and influenza. The signifi-
cance of the reactivity of the microorganism in the forma-
tion of lmmunity to virus diseases, in particular to
poliomyelitis and influenza is te ingstudied. Research is
underway on the efficacy of poliomyelitis vaccination aimed
atestablishing the intensity and duration of the immunity
formeo as a result of vaccinatione

As for the epidemiology of influenza, research is




Corresponding Member of the U. 3. S. R. Academy of
Sciences M. Belenkiy with colleagues of hie depart-
ment,
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proceeding into changes in ~ollective immunity and
elucidation of the factors responsidle. 8olutions of

tti z3e problems will allow proposals to be put forward cn
ginfluenza prophylaxis.

| In the systematic plan fTor the study of infactious
+diseases in the Latvisn 3.S.R., reference must be made to
the problem "Enteric Infaciions, chiefly Dysentery", a
problem being tackled under the direction of Doctor of
Medical Sciences, M.M. Budzhe mainly in the department of
infectious dissases of thc¢ RMI. In this connexion, work
is also beling done on such Key problems as the cause of
conversion of acute into protracted, chronic dysentery. g
Systems and me thods of therapeutic-prophaylactic messurves
for prevention of chronic dysentery are being worked out.

The main trend of research on this provlem is
clinical study of antibioties and new chemotherapeutics o?f
the class of nitro-furfurans synthesized in the Institute
of Organic Synthesls of the Latvian 8.38.K. Academy of
Sciences and used in the treatment of acute intestinal in-
fections. The clinical effectiveness of the compounds |
tested is studied by means of immunological, bacteriologi-*
cal, instrumentai, X-ray and other methods aimed at makxing |
evaluation of the treatment fully objective.

Among chronie infections of the human organism, o
prominent place 1s occupied by tuberculosis disgesses. The
heading "Tuberculosis" covers these diseases. The praoblem
is peing tackled under the general direction of Doctor of |
Medlcal Scilznces N.S. Stolygov at the tuberculosis unit of |
the IEM and in the RMI and the Institute or Microbiology
of the Latvian Academy of Scicnces. Medical practitioners |
in the tuberculosis hospitals and out-patient departments 5

}

cf Riga are active in this work. Research is chiefly
almed at improving methods of treatment and prophylaxis of
tuberculosis. Problems of the epidemliology, microbioloygy
and immunology of this disease are stuiied with special |
attention paid to study of factors responsible for the
cdevelopment of clirical disease in persons infected with
tuberculosis. Considereble atiention is devoted to extra-~
pulmonary tuberculosis, in particular, bone-joint tubercu-~
losis and infection of the eyes. Chemoprovhviaxie of
tuberculosis in children is studied.

A major and seri.us problem of modern medicine is
that of malignant growths, which as "Malignant Neoplacms"
occuvies & leading place in the medicsl research of the
Republic. The initiator in Latvizs of the conprehensive
study of malignant growths must be considered to be
Academician of the Latvian Academy of Sciences,
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Corresponding Member of the U.S8.S.R. Acedemy of Hedical
Sciences, the late P.I. Stradyn, who carried out a series
of brilliant investigations in tnis field. Under his
leadership the achool of Latvian oncologists grew up. One
of the representatives of this school Candidatz of Medical
Sciences V.M. Bramberg is now directing fundamental re-
search into pronlems of oncology.

The prophylaxis and treatment of rheumatic diseases
are assuming great importance for the Soviet nhealth service
The fight against rheumatism was prticulrly urgent in the
post-war years, when the number of such patients increased
appreciably. The solution of the problem of rheunatism is
also of interest to the Lutvian S.S.R. in that our Republic
has at its disposal health resorts equipped to treat thils
affliction.

Research irto rheumatism is being undertsasxen under
the heading "Rheumstism and Diseases of the Joints" with
Honoured Man of Secience of the Latvian S.S.R., Prof. K K.
Rudzit vesponsible. A number of departments of tie Riga
Medical Institite are working on this - the depariments of
children's diseases, otorhinolaryngelogy, dentisiry aud
therapy. School doctors of the Republic also pursue this
work and much is done to pevent rheumatism in chlldrea of
school age.

Soviet investigators in this field of theoretical
and practical medicine have achieved much 1n study of the
serious disturbance - high blood pressure. The timely dew-
tection of the causes of development of hypertension wilil
greatly help medical practitioners to put intc practice
individual and collective prophylact’c measures.

Problems of high blood pressure and assoclated
cardio~vascular diseases occupy & prominent plsce in the
regearch workX of the Latvian S.S8.R. since myocardisl in-
farct, hypertension and sclerosils of the coronary vessels
are very widespread amongst the people of the Republic.
Problems relating to these dissasces are grouped under
"Hypertonic Disease, Atherosclercsis and Coronsry De-
ficienty". Under the direction of Honoured Man of Seience
of the Latvian S.8.R., K.K. Rudzit, the research is, in thg
main, being underiaken at the RMI and the IEM of the
Latvian Acadsmy ol Sciences.

The problem is studicd fron the standpoint of the
significance c¢f the physiological regulaticn of vascular
tonus in normal and pathological ccnditions. Attention is
chiefly focused on problems such as the refler influences
of various reflexogenic zones of the gastro-liatestinal
tract on vascular tonus, the importance of patterns of




vazscular reactions in hypertenzion and a2ndsarteritis
obliterans, the link between diseases of tne cardic-
vascular system and the state of the e¢ndoerinal and nae-
mopoletis systema and the »ols of preghyiaxies in cardic-
vasculsr disorders in relation tc the importance of fucal
infaction in their ratrhogenesis. Bearing in mind the sf-
vances made in heart surgery sand sucgery of the large

:yegsels research is being directed to giving mare presise

indications ror surgical treatment of cardio~vassular
disesnges.,

Bxceptionally important within the Sramework of the
Soclety heanlth service is the preblem "Proutection or the
Health of the Pemale. Mother ond Newborn Cnild'. In tne
Latvian 8.S5.R. 1t is receiving sttemiion from tihe stall of
tre department of obstetrics and gyneecclogy of the RAMI
together with many medical prectitiorers under the guid-
ance of IHonoured Man of Science of ihs Leivizn S.S.R.,
Professer R.I. Shube This was one of ths la2nsdt devsloped
branches of medical science in hourgeols Latvis., Our “ow
public now has not only good teaching cadres but aquaiiiizd
obatetricisn-gynaecologist specislists aciively partici-
Pating in sclution of theoretical and practical seientific
rroblems.

Research is being done in the field of prophylaxis
and trestment of intra-uterine asphyxia =nd cerebral
heemorrhages of ithe foetus and newhorn. Work is ¢arriea
out on the zrophylaxis of birth jinjuries and prevention of
complicstione after miscarriage. The Limmediste and late
results of gyneecological interventions ere being studied
ard the recle of vaginel imspeetion in obestetrics haz been
clarified,

¥orkers in the depertmeni have devoted much stten~
tion to the clinical value of chemotherapeutics of ihe
nitrofurfuran series in obstetric and elinical prectice,
Iz this connexion, investigations have been carried out in
close contact with the steff 22 the Institute of Organic

i 5ynthesis of the Latvian Academy of Sciesnces.

Latvisn obstetriciens and gynaecologisis in collat-

oxgriion with the All-Union Vitamin Research iratitute sre

atudying the role of the most important viteming in the
Physiology and pathology of the femsle body, foetus and
nevborn. The resulte of this research are of gresat prac-
tical importance in the prorhylaxis and therspy of certain
forms of obstetric pathology. They should also be utili-
zed for the prevention of diseases and developmental dis-
turbances in early childhood.
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The Latvian 5.S.R. has a large networ< of health
resort-sanatoria institutions availetvle to the entire
Soviet Union. This brings together not only many workers
in the h=altn resort network out also medical scientists
who are seeningz to define the speciiic therupeutic rectors
of the h=alth resorts cf Latvis.

In bourgeois society, the spas of Latvie were cx-
ploited in the main by private individuals for prorit. Now
they serve as places of rest ana recuperation ror the wori-|
ing population as a whole. .1n the senctoria of the Latvian
S.S.R. specizglists in health regpor matters in collabera-
tion with tneir counterparts in other Republics are en-
gaged in intensive scientific activity aimed at discolsin:
how the therapeutic effect of the procedures employed i<
exerted and at discovering as yet unstudled factors. n
the system=tic rlen of the Reputlic, this research
cn the proolerm “Mechenism of Actiocn of Heolth Resor
Phrsical Pactors anw Therareutic Apoplications", The
rersons res»onsitle are Prolesacr F.ve Porlii and Sand
of vedicel Sciasnces V.G, Portnov eized by stelf oI th 5
2f the Latvian Acadery cf Sciencez ena of the ¥1 as well
as tne physicizns werkine on the spot in the agnatori=.

The resalt of regearch siow iImproverent n i
heelitli of hypertensive pnticnts availing Thermsaives o
trzatment ot the Rige bench nhiealth resort. o<ne of th
impertant factors in hypertension therapy there iz ti
negntive zercionization of the sir,

The desensitizing effect of the belneclogical
factore st the Kererl Spa has been Jemonstrsted. Metheds
cf prolonging ani enhancirg the Jesensitizing efrect ol IaNC
muas &nd hydrogen sulfide beths sre now being stndied.

Biochemical and rhysiological methods 2xe being
worved out to cbtain an objective assessm:nt of the effect-
iveness o Memerl Spa theravy in rrheumatism, resicued
rhenomena c¢f voliomyelitis, endarteritis obliterans, lumbc-
sacral radiculitis =nd hypertensicn. i

The rmecha. ism of the therapeutic acticn o the muds;
ana sarropel found in the Lz2tvian 3.8.R. has still re-
ceived comparatively little stuly. <The eifect of the
sapropel mucs of Lake Babit on certsin haermodynamic fectors!
hias already been studied. 1In addition, research has becen
conducted into the effect of the hydrcgen suitide baths and
muds of the Kemeri Spa in the trcatment of patients viin
dermatouses. Alongside the role of the nervous system in
changzes in the reactivity of the skin result.ng from these
heslth resort factors, tie biochemical changes in the body
of patients with skin disecase elso figures in this work.
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The results of the relevant research provide
valuable information for coampilstion of instruciions cn
referral of patisnts for trsatment %o tne health regorta o7l
Latvia. '

Medical sclentists of the Latvian 8.8.R., trom the
time of getting up of Soviet power in the Republic, have
worked on highly important practical prculems whici can bde
eclassificd under the heading "Traume. Industrial, Agri-
cultural snd Genersl Traumatism and Gunsnot Wounds". 1In
investigating this subject contributions have bean made by
the staf? of the Traunatology snd Orthopsedics Rescarch
Institute and the RMI. This provlem is the responsinility
0 Honoured Man of Science of the Latvian 8.5.R., Professon
A.F.Blezinen. The following special aspects have besn
dealt witn:

(1) prophylaxis of traumatiswmc and orthopsazdic dis-
oriers (agricultursl injuries and traumatism In the ship-
buiiding, ship repair and slating ssctors of lndustry,
induries in childhocd);

(2) treatment of lealoas (ostaosynthesis of open
’rectures, ioag bone fracturss, trzatment of third Jdegree
burns, study of restoration of the structure of alenents
of the hip joint in congenital dislocation oi th2 hip,
poiiumyelitis and trawmatic lealons of the lower limbs);

{3} pronhylaxis and trestment of orthopsedlic 4is-

. o— Y ——- ————
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orders and deformedicns {(study of mtnods of treutment ci
ine sesvelae of poliomyelitis, improved surgical wetinds
T2 gcoliopls in children and juvaniles, research inso oo
early dstecticn in tne wmaternity homes of Rlga oi con-

(4) seientific nasss of organization of traamato-

logiral and orthnopaedic aervicesa for the populetiot.

Iin the Latvian S.8.%. the 3tafis o tn= deparimzni
el centietry o the RMI and dental pracititioncrs of tie
| “ige Chilliren's Dental Polyclinic have made reistively wide
progress in the analysis of the provlem "Prophyiaxis and
Treatment of Dental Ceries and Parodonitisg” with Professer
D. A. Kalvells resgponsibie.

The investigations ore hsing carried out slong two
main lines:

(1) morphology and physiology of the tissues of the
teeth and pedodontium (orthopaedic preirzatment of maxillo-
dental shnormalities, s tuldy of tissue changes drought sbtout
by non-remcvable dental prostheseg); and

(2) cliniecal aspects and mpthods of treatment of
dental caries =2nd its complications (single-session treat-
rent of pulpitis, maintensnce of wiability of the
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genltal deformaticns); and |
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ON EXPERIENCE IN INTRODUCING RADICACTIVE
I30TOPES AND NUCLZBAR RADIATIGNS INTO
ESTABLISHMENTS OF THE RATIONAL &CONOKY

OF THE LATVIAN S5.S.R.

by G. Gayle Fages 163-171

The Central Committee of the party has set us thne task
of creating, in the corming years, the aaterial basis Zor the
reclization of the golden dream of hunranity ~ the building of
& coarurist society. .

The whole Sovie®t nation - workers, kolkhoznikts, engine-
eers, students - are working with enthusiasm to reach this
grandiose goal.

The XXI party congress resclved to overtake and surpass
the most advanced capitalist country - the USA ~ in ail areas
of the economy in a very short time.

The successful results of the first year of the seven-
vear plan have shown not only that these tasks are within the
capatilities of the nation but also that the tergets may well
be reached ahead of time.

The XXI congress and the July plenum of the Central
Committee of the CPSU underlined the need for fulfilling the
plan for accelerated technical progress in the interests of
the early attainment of the goals of the seven-year plan.

Therefore we technical workers have a special respon-
pibility and the government and the party have urged us to
create a series of nes laboratories and design offices.

In our republic, as in the rest of the nation, there
is a great deal of socialist competition aiming at completing
the seven-year plan in five years. In July of this year
the workers of Soviet Latvia celebrate the 20th anniversary
of their entry into the multinational family of the Soviet
state, During this short period the latvians like the rest of
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tte Soviet people have endured a destructive war.

Tranty vears apgo latvia was an agrarian state At the
end of the war our countrr's feeble incuatry was romn‘etel)
raralvzed. Thanks to our sister reputlies ¢c¢ have not only
recovered tnut {lourish mcre tha:n ever before.

"nder the direction of the Communist Party soviet latvia
has teen corverted from ar fsrarian to aw 1rduqtrial~:olloctiv:

farm econov, Its main #ndustries are now electrical uschinery
agriculturel machinery, instrument-makin,, hrd:bg&rtdtian
nackirer:-, radio ergineeringz, etc. Tre orm(“*,atzcﬁ ol the
Latvian adr inistrative-econeric regior ~timuiated inaustry

etill Turttar by licuidating & nunher ~f smaller Ln'a:;riJec
ani fornins Targer, specialized grou:ss.

e chief ;roble faecin- industry i
and attomation of oHroduction processes, t
autemation -f irdividusl operations to th
ions, shops anc rvhole factories.

“he Tatioral coreny Council 6 the repubiic has theres
fore crzanired a whole series ol new technicul services -

The Teniral Tesisn and Technological Bureau of Jovnariknoz aina
hrarch desi.n offices: grouvs, cections and departnents Uov

the autormation and mechznization of vroduction processes have
Yeen set up in variou:z faciories.

In 1759 alone covnarkhoz enteririses achieved an economy
of more thrn 16Q million roubles from the introduction of new
technicues 'n3d advanced n“ocedures.

“he suacess of the program depends to a iarge extent on

"re development of modecrn ﬁeu“ods of active production controil.
igh on the 1is® are melthods and apparatus based on the use
of radicactive isotopes and ruclear -aiiation.

7o 18 end the various Sovnarkhoz orsanications and
establishments are ccoperating closely with the Academy cf
3ciences o the rerublie.,

Avraratu~s based on radiocactive isotopes has ceen
installed i» a number of factories since 1955, LExperience has
clearl- shown that radioactive arparstus is very reliabie,
si=wpie ‘o0 ‘randle, and, above all, universal i: application, so

that 1t ean Ye used for con‘rollinz ;rocesses rot suscejtible
*a ecomtrel Y other neans,

T 1°88 tne uational acononv Jouncil organized a comn-
ission ‘o nznlore the technical possibilities ard eCﬂnm;ic
advartares of using radioactive isotopes and nuclear radistion
in &1 br -ches 09 industry.

tegides Sornarkhoz workers, tranch managements,
central anwilting desartment and factory enrineers, the work o
the conmissior ntiracted workers of the Acadeny of sciences
*»e repudblic.

“he conmission investirated the possibilities of intro-

e 1he echanizazticn
€ Ttrangsition Iro. the
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ducing radicactive apparatus for automaticn purposes ana
reported on the economic aspects of the preblem.

Tt vas found that the economic advantages consisted in
increasins the oroductivity of plant, reaucing labor require-
mente, economizing in raw materials, improving the guality of
sroduction, eliminsting or censideradbly reduciny waste, and
concecruently, in cutting costs and raising profits.

The cominission workel out new schemes for improving
lator conditions rhile observing strict safety requiremenis.
e cost af introducing radioactive instruments would be
covered %v the resulting economies in the course of & few ycarsgd

"he conmission also investigated the wvossibility of
nging a‘ternative thvsical methods. The adoution of radio-
active methods was ~ade conditional on other nethods being
unavailahble or nore complex, less reliable and less economical.
“he chief attention of the commission vwas directed to exgioring

the possibility of the efficient application of typical instally

ations for the automatic control and regulation of analogous
2rocesses in different branches of industry.

I» solving the problens of complex mechanization, trails)

were blazed for using radioactive apparatus togethner with other
means of controlling technological processes.

An inspection of Sovnarkhoz establishments revealed that
the ugse of radicactive automation method® had made possible
economies of more than 20 milliocn roubles a year in the
inspected 2rd allied enterprises.

Th:e commission's report was debated by the Tecnnical and
Economic Council of Sovnarkhoz and atiracted the attemtion of
scientists, the chief specialists of the Scientific and Technics
Committee and Gosplan of the republic; their interest was shared
by the Board for the Utilization of Atomic Znergy of the Council
of Winisters of the U5SR and the Scientific and Technical
Committees of the Baltic repudlics.

Tre report to the Technical and Economic Council served
a3 a basie for a plan for the develorment of radioactive
produection control apparatus and its introduction into Latvian
irdustry in 1959-£0.

In the brarch desi;n offices and several leading factoridgs

srousg and laboratories were organizer “or dealing with radio-
active isotones,

In 19% a radio=ctive automation dezign office was
orranized in the "Avioelektropribor” works to assist in
carrryins out the progran.

In collaboration with the Institute of Physics of the
lLetvian Academy of Sciences and the Institute of Automatics
and Telemechanics of the AD USSR, and advised by Glavavtonm,
tris design office has developed and prepared for production
a complex of radioactive apparatus, based on recording a uodul-

1




ated flux of radiocactivity.

During i1ts short existence the design office has Jdevel-
ored a number of instruments based on this principle: a radio-
active flowmeter for viscous liquids, a contact-free radioactav
tachometer for electric trains, etc.

To improve coordination in the application of radic-
active netheods to various branches of the economy, the
Scientific and Technical Comnittee of the Latvian 3.3J,Kx. nsas
organized a permanent commissior. for the introductiion of radio-
active isotopes and nuclear radistien into the industry of the
rerublic., The cominission has worked out the main lines clong
wvhich >rogress should be made,

i T ——————— |

Laying the foundations of the atomic reactor of
the Acadeny of 3ciences of the lLatvian 5.5.R.

The commission is exploring new pcssitilities orf employ-|
ing radioactive techniques of regulatiocn and centrol not only
in industry tut also in other branches of the national econcuy:
on the railroads, in the mechanization of agriculture, etec,

Tre commission has given Sractical assistance to sovnara
khoz by organizing "creative brigades" designed to attract
scientists to develoring new automation system<, by evaluating
nexr <chemes submitted tv other offices and asencies and by
surervisin- the practical introduction of new technigues.




It should he noted that the estadblishments of the iLatvian
Sovnarkhoz have comparatively little experience in using radio-~
active isctores, They hregan to employ them only in 1955, con-
sideaxably iater than other esiablishments of the Soviet Union.
Ir our republic isotopes are meainly heing used for control
apraratus designed by the Inatitute of Fhysics of the Acadenmy
of Seiences of the Latvian S$.5.1.

The first of these instruments vere made Dy the Riga
"VEF" electrical engiceering worxs., At preseni, Latvian
Sovnarikhoz =gtablishments are getiing tiheir radicactive instruad
ents, complete with standard radioactive sources, mainly from
the =atonian Sovnarkhoz. These instruments nave been designed
by the Inatitute of Fhrsics of the Acadeny cf iciences of the
Latvian S5.5.H, in collaboration with the "XIP" works in Tallinni

The Rige "Avtoelektropribor" works began to produce ‘
racioactive aypraratus during the first half of this yeur.

Helay~type radicactive instruments are the onas most
uged in our factories at present; non-contact thickness and
denzity gauges are reginning to be used irn the manufacture
of sheet materials,

Here are a few examples drawn from experiance in our 4
factories,

The lLiepaya cork~-linoleum factory has introduced auto- |
mation in preparing the mixtures of loose products that form ]
ike main comporents from which liroleum and ceorx z2rticles are
nade, PRadicective pickups, installed on the disl weigning !
machires and hoppers for controlling the weight of the rew
materials, i conjunction with a aysten of pneumatic conveyers,
tave nade It poseible to autonate the supply of components
to Aifferent gections of the preduction network inside and
vetween shops,

7his year 2t is planned tc complete the complex auto- b
mation of all the pneumatic conveyer communications system ;
and materials handiing system, an annual eccnomy ¢f not less i
than 500 thousand roubles. f

The Riga o0il contbine has introduced an autometed system |
for contrelling & single-unit vacuun-evaporator for preparing |
givcerin from glveerin water. The control of the main param-~
eters - density and level of licuids in various parts of the
apperastug - if realized with radioactive instruments of ine
relav type.

last rear the combine saved 54 thousand roubles fron
this imorovement alone,

In the first quarter of this year the leather-shoe
combine "Blazma" completed the automation of a three-unit ;
vacuum evaporator for obtaining tsnnin extract. The resulting
econony will be 20C thousand roubles a year.

A typical scheme has been worked out for autom«tiing




vacuun evznor-:tor installations. 1I*s application to & tnree-
ratter- instellation ot tie "ololz' cellulose-paer combine
will mear subhstantial savinecs evern in the {irst rear.
& aseribe srea* importance t0 the antamatie contact-Ir

conzirol of the thickness and censity o sacet nnterials, '

™ e c-ie” tarzess for ithese suplicztions of ralioactive |
arvaratus are *he +lass, paler and linolewm inuustrier.

rnl- the ahs-'nce of rrliable means of automaticail:
cortalling % ickness can oxplain the present gern rods LOLeT-

arces in paoer oroduction.  aper is supplied by weisht, irn
rclls. “herefore in apite of the econonmic Jisadvantz2les

naver fzotories often worxk to tre uupper limit., The  thus zev !}
2 larse wei-ht of paver for a snall surface zarea, Tre use of
radiaaxctive thickrness saures makes it possible to chanase  the
srardards a~3 nr vorting to closer tolerances el nore [ Lof
out n¥ +Ye sa-.e amoun~ of rav aaterial.

At rresent instruments for controllins thiciness an‘d
Adensity  4-ne UBIT-1), drsisped br the Irnstitate of .ivgics b
of the AS Latv. S..J.2. in collaboraticn witn the "RIl" w.oral i

"

ir Tallinn, “ave Leen iﬂ a*led iv, the "sarsandaugav.’ oo
factor and the " lo™a” -er comtine, Accordinq to " A
ars calenlations, tie use of these inctruments in ed

~epts 0" *the latvia~ sovrarkioz, =zimdly in con rol¢1
lerienl processes, il save hundreds of thousnnds 2
b - oreducinc comsumnpiion of raw materials - celluloss, [lass
and linoleun bodies,

“he seconc siazge of %he autonation process reiating to
that Tundamentsl cow.:ol naranetcr - thickness - LeImLLs cven

'reater economies,

Radicactive 1locking devices have been put ic varied use
in & rumber of vorks.

I- t-e " arxandaugav-" glass works VVE machines aave
been adapted for the autozatic control of the ogyeration of b
cntiine dravn ~lass '3in.~ 2 non-countact raaioactive netucu
irstead ~f an elrctromechanical contact on two machines azve
a gnvir~ of 103 trousend rourles in 1959 due to nore accurate
cutting and reduced incidence of spalling. f
T~e same automatic locking princinsle has Tecn used
pPutomante the e ection of sheet from conveyers in thre
uarka&a”s ~etalurrs™ .etallurgiczal works.

In the Riga "V77" electromeci.anical works radioactive
pieknups have heen extensively used irn electrotochnical control
ard meas:rin~T zpparatus., »or several years radlocactive tcnoer-
ature resulators have reen used for the eleciric furraces &nc
0il Yaths ir -“e instrument shop ans other cections of the
roris,

e e . o

Y

~ins a radioactive a,c, voltage regulator in the radio
praduc-ion shop ade i' rossiblie to stabilize the sinuscidas!l




mains supply in apparatus intended for checking radic receiverd.
The rezulating accuracy of + 1 % made it possible to increase
the cualit:y of the radio sets yroduced.

In the same shop a semiautomatic installation was
mounted on the conveyers for testing the power and output
transformers of radio receivers with the object of sorting
transforrers according to the symuetry of the primary and
Plate windings and the oren-circuit current. In these installe
atiors the principal element was a radiocactive maximum current
relay. The installation could handle 350-500 transformers
ver shift. This meant that the requirements of the factory ag
a whole could be met with two machines, which have already
been working for several years., The "VEF" works have prepared
several such installations for Union factories.

A device for sorting and checking magnets with respect
to the inductance excited in the air gap of a loudspeaker j
vas alsc develored and applied in the same works. {

“re indicator was a radioactive relsy of high sensitiv-
ity with an operating power of the order of G,0) microwstts. |
ke device handled about 5,000 magnets per shift. )

Indicating voltmeters with radioactive transducers
have reen set up to check and indicate the voltage of storage
batteries produced by "VEF" for interurban teleyhone and
telegraph exchanges.

The equipment of automatic telephone exchanges has been
suprlemented with automatic devices for testing the recksof
remote subscribers. This device employs a kilohmmeter with
a radiocactive pickup of the relay tyre. It is used for auto-
matically testing the direct circuits of the racks neasuring
the capacitance of the capacitors and the resistance of the
cord ‘acks. The testing »rocess is accelerated 8-10 times
and the risk of defects diminished,

Radioactive pickups are now veen widely used in appar-
atus for measuring pressures, Thus, for example, the
"Sarkanays metalurgs" works has introduced automatic protect-
iorn for the compressor equipment irn the oxygen section,
completely eliminating the risk of damage asz a result of
excessive pressure, developing out of the absence or slackness
»f t-e cperating personnel.

Pressure regulators of a similar type have been installeﬁ
on the receivers of pressure casting machines in the "Avto-
elektropridvor" works, on compressor installations in the
"Tzintars" cosmetics factory and in a number of other enter-
proses.

The general economies achieved in 1959 by introducing
radioactive control systems into the establishments of the
Latvian Sovnarkhoz have been comparatively small, amounting to
about 500 thousand roubles., But it should be mentioned that
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retarded hy a facter already referred to, the snortage of
trained vnersonnel.

e Tinistrv of Tigher and tecordary odusation is
weparin.s an iﬁeufficieﬁ* number of svecialists in radio
electronisa and modern automation tecghnicues., The state of
affairs is even worse in connection with the irainin;; of
8'7illed ~orkers a2t intermediate levels,

Another obstacle is the lack of an adequate industrial
base to supply the control apparatus ard.auxiliary zechunicms
to the facterv desisn offices and Sovnarkhoz c¢stablishments.
Ir the "Avitoelektropritor" works we have plan. fer setting
up suech s hase with the corveaponding nlant.

Our irdustry is experiencing an acute shorisge of ;
auxiliary mechanisms - electiromagnetic valves, 3ervonechanisms,
electric drives, ete. T% is often difficult %o get reliadble
inforsation on tre av-iigrility of =muxiliarry mechsnisms; thcy
ig no sericus standardization of thece imgortant sutonation
elenents, As a result many factories 1ely or home-made jobs,
This often means that apparatus is operated Wlqudt a Zull set
af ancil ary and spare rarts,

Va are exveriencing a great shertage of zas-ciacisrese
counters for recording radiatien iu control awparatus
Unfortunat=lr, :he raldionelectronics committee of the Jouncil
of Yiristers of the U387 has ¢till not solved the problen of
*“GUPLPC these ftems i» sulficient cuantity.
stould also mention the importance of safety reasured
in worxlsg »ith redicactive 3zabstances. Sovnarkhoz has orgun-~
iged *he production of vnrotsctive devices. Last year 23 neow
nmrotective devices were introduced. fleven of tlese are in
preduction in the facteries of the republic snd the other
17 in factories in other parts of the Unicn,

Specimens of ajparatus and protective devices designed
and produced in our factories are on displey in the
depublic Hall of Scierntific and Techinieal Propaganda.

Fron what 223 teen written it i3 poesible to draw the
folicwing conclusions,

In the course of this year alone 4.2 million routles
vill e saved in the Latvian economic region as a result of .
the introduction of ruwdicactive means of conirolliing productiont

is exnerience has shown, the use of radioactive isotoped
ig a powerful mears of technical progress ard can be sxtended
to all branches ¢f industry.

To extend the use of radiocactive iaotopes in industry
it *ill te necessary to train corrceponding cadres in the
factories and design offices, expand resesrch work ana Lroaden
the industrial base in relation to instrument making.

To improve goordination in the design of rudiocactive
automation equipment and ensure that the apparatus produced i%
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proverly standardized, it will te necessary to reintorce and
expand ihe radi .active automation “esi n office o the
"Avtoelektropribor” works, reorganizing it into the Central
dezion and Technical Cffice for “adiocactive Avtenatics of
the Tational Tconowr Council of the Latvian J.o.n.

In 1941 i+ will he necess ry to equip the "Avtooliektro-
orihor"” works to .roduce means of autozation empiovins radic-

active isc-oves,

In 19A0.A71, in ad’if or. to the part-tine systenm of
training cadres, it vill te necesssr to orginize trocaning
for enrineerine workers in the Ripa lolvtechnic Institute
ararnting neriods of leave for up to six-months study.

“he Academy of Sciences of thie Tatvian v.5,R. nust aiso
extend its 'aboratory research irto radioactive rmethoda of
automation at the Tnstitute of Thysice in crder to accelorute
the develouvment of new lesirn rrinciples for radicactive :
apparatus and new methods of aprplring it efficiently 1=n i
different “ranchea of the national economy. Ircremscs in tuno |
Tadoratorr staff will be recessarr. :

Cver this year it will be necessary for tle otate !
Connitiee cr Radioelect-onics to solve the problexs o :roducind
a suflicient quantit: and variety of gas-dischar.e couaters
for rrndinactive instrumentation.

Tme laclk of these counters threatens ihe success of
~ie plarnz of the Latvian Sovnarkhoz, and grobatly ¢ other
sovnerkhozes, feor introducing radicactive automaticn even
this vear.

As for the desism of zrotective devices and technigques,
this rear it will be rnecessar: to build un a £ff of engineerd
for manwin~- an experimental shop, desiun office and satoratory,

The “uifil iment of the atove lasks will enable coth ’
our econonic re~ion and cthers to te supplied in the shortest |
possible tine ~ith modern means of automation. 1

Seientists, eniineers, designers and inventors 21 the
reputlic vill bend all their ef‘orts to achieving the }
naxinum ex ‘loitation of radioactive isctopes and nuclear
radiation in the automation of nroduction processes in the 3
interests ~f technical progress and will at the sane tire
te makine a modest contritution to the building of comnunisy
in our country.




SOV1¥T LATViIAN SCIFNTLSTS' PROGRESS IN THE
FLELD OF MHECHANICS

by Ya. Panovko Pages 173=178

Amonz the sciences intensively developed in Soviet
Latvis, especially in post-war years, mechanics with its
many hrenches occuples s prominent position. This article
gives & short deseription of the principal trends of scien-
tific research in this field and the main results achieved.

The work of Latvian scientists specielizing in
mechaniecs is very clocs ely connected with that of scientistd
in other scademic centers ¢f the Soviet Union; the results
of this work represent a definite contribution to the
general store of scientific knowledge in the field cof
mechanics. On the other nand, the many research subjects
hnve been directly suggested by the reguirements of
Latvia's rapidly developing industry; however,; in these
cases, the value of the results of a number of scientific
investigations have gone far beyond narrow practical
demands.

There can be no doubt that the develiopment of re-
search in thé field of mechanics has been helped by the
systematically held scientific seminaries in mechanics for
Rige as a whole, (in ten years three hundred such seminars
took place), at which workers in the scientific and higher
educational institutions of Riga give lectures and read
reviews of their worke An important part nas also been
played by the annual conferences on the mechanics of de-
formable bodies held in Riga from 1952 onwards, and also
by the Rigs conferences on magnetohydrodynamics

N
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(1968-1960), held with the participation ct scientists i
from Moscow, lLeningrad asnd other academic centers. These |
conferences, at which a uscful exchange of idess took !
vlace, helped to spread scientific knowicdge end crestive |
i
|
!

e—

ideas among alli the participants. Latvlian scientists re- !
peatedly read reports at conferences on mechanice in other |
' Soviet towns; two such reports were read at the rirst All-

. Union Congress on llechanics {:xoscow 196C). Fox combining |
and co-ordinating the efforts of scientifiz workers in the |
field of mechaniecs some value has been derived from tie '
symposia "“"Suestions of Dynemics and Strength' which nayvz
been published systematically by the Latvian g.S.K. ;
Academy of Science Press (so far six such symposia hove
been published). Scilentific work has elso been assiated
by the organization within the Latvian 3.5.R. ALcstemy of
Science of the Institute of Sngineering Tecanology (192 |
and also by the re-establishment (after a foriy=-ycsr lamsch
of the Riga Polytechnic Institute,

The total nunber of publications by Latvian
Scientisis specializing in mechanics amounts to eevarsl
hundred; there have =2lgso been tweuty theseg decling with
provlems of mechanics.

The main trencs in research have been the following:

General problems of the theory of elasticity and

rlasticity.

: Applied theory of elasticity and designs of

} membrane structares.

| Structural mechanice of rod systems.

- Applied theory of elastic vibrations. i
Theory of machines snd mechanisms and design of i
machine parts.

Mechianics of materilals and rneology.

Aerodynamics, gas dynamics and aerocelasticity.
Magnetohydrodynamics.

H Methods of experimentally deteimining the mechani-
: cel properties of materials.

Historical reviews.

This research work has been carried cut in tie
Institutes of the Latvian S.38.R. Acadeny of 3cience (The
Institute of Bngineering Technology, The Institute of
Building and Architecture, the Physics Institute), and
alsc in the higher educstional establishments of Riga (The
Latvian State University, The Riga Polytechnic Institute,

DRl T AT VI i OO PR

(1) A full bibliography will be published in the next
symposium “Questions of Dynamics and Strenyxth",
issue No.7.
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rthe Latvian Academy of Agriculture, The iernin Komsomol
Riga Red Banner Hicher Military School ot Avietion).

Besides this, werkoers in the higher educational
establishments of Latvia have publiv‘Ad 2 series of text
Dooks on mechanics in Letiisii

e e

General Frobhler

In The Theory Of “liasticity
1 Plagticity

o]
R
p

In a series of res=zrches A, ladmeister as eX-
gnined the wroblems of the —ochenles of & medium capsanle o
twinnins. Flostice deformstiosns of a pasi-isctrovic body
under conmiex loald have been investigatad by a.talreister,
Yo Uihov ance Y. Kubline In thig work a detfinite phyeical
rraring iz glven (o varicus lnelsstic eflsctes, instecld of
toe asanl purely phencmenclozical deseripiion.

he stressse o QIGJ»GQ Joints with zmall dig-
tartancee ¢f the axisl sywmetiyry tave bogr Jled Ty
Fo dutsenck. T. Lavenuel has extendsd Lan equati ns to
the spoeizl caze when the Poisscn coeffici ¢t the
material = 7.0 {incoagesaible wmaterial) nia ooz raesh
15 27 greav practical 7alue in desiysing ns part s
mede 2f mudeen synthetis naterials; Levenl regulus 103
a5+l din the desisn offiz2e of the Rigs Sosax Liing orka.

mi Ty, &,
L2 pesim

:4.2’1(1

I. Dy"“’ﬂﬂ ug investloatzd a canveﬁlunt rnethod Tor
vig comninzd solition O pyoblems in the spnlisd theoory of
slastisity,  This metbhod, previously used by Le depols and
my the Bovient selentists ne umansiy, . ovarvax and
S Mar'in, wes zpplicd by i. Dyshler ts the bendiang of rod3
snd platec of madlam s3tiffncss and also to thinewallzd
tanes of mediam lengiti.

I. GQubanovy as 30lvad the problem of the rotation |
of 3 round flexivble rod in 2 nm-deformable ,arvxlincar
tude; it was established that 1F the rod has an initial
survatire (before beiny placed ia the tube) and cne 2nd e
ro%ated uniformly, thc rotation of the other 2nd will be

aon~uniform. This worX arose in econnestion with require-
ments in the production of flexible wirz rollers (the Rigs
woris "Avitoelektropribor').

Ya. Panovko has nvestizated bending and torsion in
oars of variabk width. V. Lukovnikov has stadiec tae




stability of bars and I beams in plane bending.
The solutionsof problems connected with the stabili

and strength of cylindrical shells are given in a number o

papers by O. Len'ko and 0. Terebushko.

Researches by N. Kalinin, G. Khaikin, F. Granenko
and Ya. Panovko deal with engineers' methods of designing
membrane structures. 2. Pale, G. Granenko and A. Altukhov
have investigated the stresses in heated revolving discs.

Mechanics of Systems of Rode

Yu. Tarnopol'sky has investigated the bending of
besms on elastic supports in certain circumstances which
complicate the solution (curved besm in a generalized
elastic medium; bending of a beam on an elastoplastic
support; the effect of displacements). This work wes done
in connection with the design of a plastic base for the
commutators of electric motors at the Riga Electro-
mechanical Works. The same writer carried out an in-
vestigation of the space action of a bleycle frape, con-
gsidered as a multiply redundant structure (the work wes
required by the Riga bicycle works ”Sarkans Zvaigzne™).

The temperature stresses in complicated sieam
supply lines, which constitute multiply redundant
structures, have been investigated by A. Strekis.

Using the method of finite differences, E. Taepllitis
has exsmined the poblem of the distributicn of siressss in
electrorivets connecting metal sheets; bresking stresses
were taken into consideration as well as shear stresses.

N.G. Kalinin investigated the combined bending of
elastically coupled bheams.

Applied Theory of Elastic ¥ibrations

A systematic series of investigailons has heen de-
voted to the p oblem cf so-called structural damping by the
Testing Laboratory of the Institute of Engineering Tech-
nology of the Latvian S.S5.R. Academy of 3Sclence
(D. Gol'tsev, N. Kalinin, V. Lebedev, Yu. lebedev, Ya.
Penovko and G. Strakhov). This work has already been
applied to the design of new high-power turbines (Kharkov
Turbine Works).

Methods of calculating the effect of inelastic
resistances on vibration proczsses have been examined in
papers by Ya. Panovko. G. Kunnos has studied the shape and
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-
frequency of free vibrations in bridges of vnmbinatian
construction. V. Vixsne investigated the efrect of inertia
on the vibratisn of veasms on elastic supports. 1. Melder

a3 examined some nonlincar problerms of vibretiosns in rods

oy
v
]

ant wlates acted on by a chain ov ”orces. The ¢fT2:1 22
chy moenen?t o inertlia on fransverse vivrationa 1o zams
wsen anaiyead Hy 5. Praedtecher sxy. The =1 f=2ct of
DOTY hJﬂiLT"n“ n o the vitration ol control zods in &ire

o L
ﬂﬁu $Tudi¢d by K. Blirtov.
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of hydraulic systems has been investigsted by
¥. Voskoboinikov.

The operating conditions ¢f machine tools and
presses has been investigated in papers by V. Zars and
A. OGrikke and those of agricultural machinery by A.leppik,
K. Berza, 0. 0zol, L. Gramolin and 1. Kataev.

The methed of designing pressed Jjoints has oeen
investigated in a number of works from the Laboratory of
Machine Desigzn at the Institute & Engineering Technology
of the Latvian 3.S5.R. Academy of Science, mainly in con-
nection with the requirements of the Riga Coachbuilding
Works. ‘

Mechanies of Masterials and Rheology

A. Skudra have lnvestigated the durability of
elastic and viscous bodies and of conerete., The efrect of
creep in heated steel on the operation of machine parts
under load has been studied by K. Mitrove The effect of
vibration on the creep of reinferced concrete structures
has been studied by A, HNalmeister and K. Shkerbelis. The
same authors and A. Skudre have studied the deformation of
concrete under a complex load (in particular under torsion
followed by tensicn). -

The effect of the rate o loading on the behavior
of metals has been studied by 8. Alnbinder; G. Teters has
investigated this effect experimentally on foam concrete.

C. Ainbinder, D. Gol'tsev and V. Panteleev have
carried out a number of investigations dealing with prod-
lems of fatigue. The vibration resiestence &€ turbine
blades has been studied by P. Zheltov.

Original processes connected with the binding of
similar and different metals when mutually plastically de-
formed (Ycold welding® and 4ry friction) has been investi-
gated in detail by S. Ainbiader and also by Ainbinder in
conjunction with Zh. Upit, E. XKlokova and A. Pranch. These
investigations have established theoretically and experi-
mentally that the removal of films on the contact surfaces
is the basis of the process; thereafter interatomic forces
come freely into action. Thus, the plastic deformation is
a means of destroying the' films which hinder the binding.
The above series of works also include a study of the role
of residual stresses which arise with the removal of load
from the Jjunction (the future of the Joint depends on the
character of these stresses, i.e. whether it will last or
break down).

V. Latyshko has investigated the possibilities of
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new experimental metiods cf non-destructively evaluating
the strength and other physical properties of concrete and
reinforced conecrete products.

Aerodynamics and Aeroelasticity

-
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Tnls branch of mechsnics has been dealt with in the
rescerches ot P, Vinogradov, G. Bohrov, A. Zhukov and
P. Sorokin. Vinogradov has studied the singular phenom-
enon of wing flutter (in particuler, taking the non-
linearity of the problem ianto consideration).

Magnetohydrodynamics

it 13 known that owing to the great athematical
difticulties involved there is no analytical solution to
many ot the problems of hydrodynamics. This applics to a
still greater extent to magnetohydrodynamics. 1iIn this
science, theretore, metnhods of similarity and dimensicnal-
ity have great value as means of generalizing the experi-

in the Physica Institute of the Latvian S.S8.X. Academy of
Science.

i 1. Kirko has given a complete system of similarity
criteria for magnetohydronamic phenomena, with the
Phenomena of heat transfer and Joule losses tsken into
account. He has established clearly deiinsd regions where
model tests ol phanomena are applicahble and demonstrated
the posgibilitics of g proximate modeling and of modeling
with varisus fluids in nature and in the modal. The
methad of dimensionality has enavsy him $o show that the
increas: in the Reynolds number with increases in field
intensity 1s a single-valued function of a dimensionless
Criterion, common to all substances.

A number of works by K. Tyutin, Q. Lielausis,

A. Geilitis, Ya. 8irzvalka and A. veze have desglt with the
stuay of liquid metal flow in the presence of a mametic
field, The effect of a magnetic tield on the boundary
layer has been stuaied by v. Lielausis.

An eguation has been derived experimentally for the
turbulent movement of a ligquid metal in a magnetic tield
(I. Rirkeo, Ya. Kiyavin, i. Lyutin, L. Ulmanis).

Ya. Lielpetsr hes aeveliopea a theory o1 such flow
in a liguid metal inauction pump.

A. Mikleson has carried out investigations into the
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_;ixing of liquid metal by means of a traveling magnetic
field and the forming of fountains at 1ts surtface.

Historical Reviews

Latvian sclentists have written historical reviews
of various branches of mechanics: membrane structures, the
dynamic design of structures (Yas. Panovko); the hydro-
dynamic theory of lubrication (V. Grishko); dynamic
buckling (U. Upmanis)e.

Textbooks and Training Appliances

Textbooks in lLettish have lately been published on
the subjects of strength « materials (A. Leppik, Ya.
Panovko, A. Strekis) and theoretical mechanics (0. 0Ozol,
E. Vasgsserman, A. Muizhniek, A, Strekis). This will un-
doubtedly help in improving the training of students of
mechanics in the higher educational establishments of
Latvie.

Conslusion

Although thais is a shat review it nevertheless
shows that scientific research in the fleld ot mechanics is
fiourishing in sSoviet lLatvia. Further growth in the number
of scientific specialists is undoubtedly a stepping stone
to the future creative progress of Latvian scientists who
are reacy to exert 2ll their power, ability and knowledge
for the prosperity of the great Soviet Union.
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SOME RSSULTS OF THE INVESTIGATION OF BBETA-DIKETONES
IN THE ACADEMY OF SCIENCES OF THS LATVIAN 3.3.R.

by G. Vanag Pages 183~192

Since it was first established, the Academy of
Sciences of the Latvian 8,.8.R. has worked on thc syntheszie
and study of beta-diketones, particularly indandione-1,3 end
its derivatives, firstly in the organic chemistry labera-
tory of the Institute of Chemistry and in latter years in
the general organic synthesis section of the Ingtitute of
Organic Synthesise, The aim of these investigations was to
clarify a series of theoretical problems, and to dlscover
new analytical reagents and new physiologically sctive sube |
sisnces. With time the latter became the more predominant.

One of the most interesting derivatives of indan-
dione-1,3, is 2-nitroindandicne-1,3. Ita theoretical ine
terest 12 that it can exist in three tautomeric forms: in
the form of a nitrodiketone, a diketonitronic acid, snd a
nitroketo=enocl. Since one chemlcal investigation of 2~
pitroindandione cannot completely decide the question of
1ts structure, its ultra-viclet absorption aspectrs were
photograpghed (1,2), and its polarcgraphic behavior was
studied (2). It was found that nifroindandione itself is

roduced mainly from the nitroniec scid form, but since it !
epresents a strong acid, it is strongly ionized in solvents!
f high dielectric constant and the absorption agent ia the
itroindandione ion. In solvents of low dielectric constant
he unionized diketo form predominates. Polarographic

ata prove that in aqueocus solution nitroindandione (and
1so introsoindandione) do not exist in a numocr of equi~
ibrium forms but only in one - a mesomeric anion, or at
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least in every case this predominates to gucn un extent
thnat ths existence of the remaining Iorms i3 not ravealed
in the polarograms. According to the structure‘or tnese
forms similsr inrerences can o2 expected trom the infrared
region 2L 3ps2troszopy.

thera exists in the 3poctrum 51 30lid anhydrous
nitroindaadione fregquencissz of the symnetrical and antl-
symmetrical wvidration of 2 nitro group, also vivrations of
an aronatic ausieus and carbonyl zrouss, just as in indan-
dione. From tals it rollows thzt anltroindandione exists
in the nitrodixzsty torme In the spectrum ot the dinydrate
land the 3sdium walt of nisroindandiosne rreausucies ot the
inesomarie anion ays rsvealad, sugegssting that the straecture
1s nesrer the aci-tform. Thus, anhydrous nltrosindandione
ani tae dlhydrats 2itrer not only in taelr watsr of orys-

The nitrcdiketos form has a great tendency to change int»

tas Zonis form. not only in polar solvsnts (watar, aleohol)
but alsc when the solid form comes into contact with water
AP,

eyciic Zenitro-~l,3~diketones, namely 2~nitrodimedon, 2-
nitro-5-phenyioycichexanedione (2-nitrophenidone) and
1eeveral of thelr derivatives, was studiszd using ihe aforzs-
said nmethods. It follows irom the iafrarad spectra that
Senitrodimendon, in the solid form, exists in the nitro-
gnol torm, the intermolacular vather than tne intea-
moleoular Interzsction prevailing., The fuandamznial ditter-
‘cnee between 2-nitrodimesndon and 2-nitrophendione, and
‘nitroindandione is structaral. If the firat two, in the
solid torm, represent nitro-eonols, then the latter exists
in the nitrodiketo form or as t1ae ionized nitronic scid. If
thz anions of the salts of 2-nitrodimendon and 2-nitro-
Phendione ars apparzntly nearer the shiructure of the snotice
ianion, then the anion of 2~nitroindandisne almncst come
pletely corresponds to the straucture of the anion of the
aci=-nitro torm. Potentiometriz mesasurements shuw that in
tagueous sclutions 2-nitrodimendon and 2-nitrophendione are
tacids with dissociation constants of the order of 10-°,
lthat is about as strong as rormic acid, whereas 2-nitro-
indandisne-=1,3 is a strong acid completely dissociated at
all concentrations.

2-nitroindandione is & valuable analytical resgent.
Apart from 1ts already wels known reactions for the isola=-
tion and identification of amines, s seriecs of color re-
actions is shown with hydrazine, antipyrine, pyrrole,
carbazole and others (6«3). 2-bromo-2-nitroindandione-1,3,

tallization, “Hut are two compounds witn diftering structare,

In order 12> nmalte somnarisons, the structurs of oSther

-




also gives a seriles of color reactlions (9). The reaction
with formaldehyde is especially specifie - the appearance
of a green fluorescence on warming formald de with nitro-
indandione in concentrated sulfuric acid (10). Formalde-
hyde readily reactes with nitroindandione provided the 3
product is isolated from the reactlion conditions. Tn non=-
polar solvents the “normal" product, 2-nitro-2-methoxy-
jndandione-1,3, is formed (il), in eaqueous sclutions, de~
pending on the concentration of nitroindandione, a thick
yellow oll or solid white product is obtained; the Tirst 1sj
apparently an acylal or an acetal, the second its polymer. |
mheir exsct natuvre has not yet been establiished. It is
characteristic that only the last two products dissolve in |
concentrated sulfuric acid, with slight warming, to give & !
green fluorescence.

Nitrobromobindone also gives a series of z20lor re-
actions analogous to nitrobromoindandione; however iheir
gensitivity is lower. Quite the reverse 1s tae reaction
betwesn bindone and hydrazine which is more sensitlve tuwn
that of nitroindandione (13).

Some analytical interest is exhlbited by the owxiuc
of nitroindandione, which gives a series of sparingly sol-
%ble s§lts with amines, particularly primary aliphatic

14,15).

2~nitrosoindandione-1l,3, (or S~oximinoindandionewl,
3), in ice cold acetic acid, gives a green Ifluorescence
with meta-nitrophenol and paraaminosalicylic acid, which
appear: 40 be a specific reaction for these compounds (15)e

2-nitroindandicne-1,3 gives a series of interesting
dark~-colored camplex compounds with iodides and iodine (17
During the reaction of iodine on the silver salt of nitro-
indandione, 2~-iocdo~-2-nitroindandione-1l,? is obteined; it
cannot be successivlly obtained by the straight-forward re-|
;action of iocdine on niiroindandione or its salts (18).

i 2~nitroindandione-1,3 readily undsrgoes a conden=-
lsation reaction with benzhydrol (13), xanthydrol (20),
;fluorenol (21), and other hydrocls. A systematic study of
;the reaction with benzhydrol showed that the condznsation
product obtained 2-nitro-2-benzhydrylindandione-l,3, when
treated with slkali "splits off" phthalic acid and gives
benzhydrylnitromethane or beta-beta-diphenylnitroetheamc. A
similar type of fission of 2-nitro~2-paenylindandione-i,3
has already besen demonstrated by Keymatsu (22), but he did
not draw eny practical conclusions from his observations,
On the basis of fundamental work on the fission of Z2-nitro-
'benzhydrylindandione~1,3, we were able to pu’ forward this
methiod as a preparatory method of nitromethylation. Further
developing this method L.P. Zalukaev pointed ocut the
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rarely been studied. We began a systematic study of

4,5~ dinethoxyindandione=1,3, and also its nitration pro-
duct 2-nitro-4,5-dimethoxyindandione-1,3, which has much in
comrien with nitroindandione-4,5-dimethoxyninhydrin waes ob-
taines, which cives, Just like ninhyérin, the character-
istic "ninhydrin resction" with alpha-aminoacids (34).

A study ¢f the analogs of indandione~l-thicnaphthen-
one=3~dioxide was started,

Many cderivatives of indandione=l,3 arz physiologi-
crlly sctive compounds. Of these the most widely used is
2-phenylindandione«~l,3 which is & valuable blcod anticoagu-
iant, A sufficient quantity of this ccmpound was prepared
in ocur lavorsastcries and dispatched for investigation tc the
Leningrad institute of blood transfusion, and subsequently
te varicus mecical establishmentc. As a result of many
years of investigaticn (36,37) S-phenylindandione is recog-

up tc this time has veen used in the Soviet Union. and
sincz 1958 1t has been allowed to be used in medical prac-
tice under the name of "Phenylin". At first it was pro-
duced in the Experimentel plant of the Institute of crgenic
synthesls in the Academy ot Sciences of the Latvian S.3.R.
but nowadays 1its production is being developed at the Rigsa
chemico-pharmaceutical plant No. 2.

The syrthesis of phenylin tekes place in two stages:
first phthelic anhydride condenses with phenylacetic acic
in the presence of sodium of potassium ecetstes, and then
the benzalphthalide obtalned rearrsnges, with sodium meth-
cxlde in methyl alcohol, to 2-phenyl-indendione=1,3. Thz ,
the production of phenylin is not diffiecult, but there are
several unpleasant moments: the firct stage takes place
with the fusing of the components at s high tempersture
{about 240°), the second necessitates working with metallic
sodium. For this resson V. Oshksya developed a new single~
stage synthesis of phanylin by heating phthalic anhydride
with phenylacetic acid in acetic anhydride in the presence
of triethylamine. The continuocus (line production) process
i0f preparing phenylin was developed on these lines: the

‘ot phenylin. A certificate of suthorship of this inventicn
was obtained. )

There sre indications that several derivatives of
Z=phenylindandione-1,3 are good blood anticoagulants, for
example, parachloro- or parabromophenylindsndione and

of derivatives of phenylindandione and its aralogous com-
@ognds. It was shown that the replacement of the active
Fyarogen in phenylindandione by a halogen or nitro group

nized as & betier blood anticoagulant than dicoumarin which|

method may perhaps be gplied to the large scale production;

others., For itiis reason we synthesized and studied a series

W
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also gives an active groparatlion; rep lu coment by & 5{lfc
leroup gives a soluble preparstion but one deprived of its
anticoagalatory activity; the very same effect i3 observed
in the replacement of the active hydrogen Iy an amino groups
in the resction between formaldehyde and phenylindandione
the active hydrogen is replaced by s methoxy group. This
S-methoxy-2 phenylindandione-1,3, according tc thz investi-
gations of m.N. Koptelov, displays sbout ten times the
activity of phenylin and is distinguished by 1ts milder re-
action. The preparation is offered for clinical experi-
ments under the name of “omephene",

In our own time we have estabtlishcd that pera-
methoxyphenylindandione (anisylindandicne) is a good blood
anticcagulant. Untortunately, a more detailed chemo-
tnerapeutic study of this preparstion was not carried out,
but nowadays it has already asppeared abrozd as a perticu-
larly mild~-operating blood anticoaguiant under thc name of
"anigidone",

Some very interesting blood anticoagulants were re-
ivegled among the indsndione derivatives we synthesized
recently, for example xanthylindandione, paramethoxy- !
benzylindandione and a number of others. It should e rar-
ticularly noted that the replacericnt of the active hydrogen
in S-substituted indandiones by a thlocyanate grcup reedily
gives sctive bdlood anticoagulants. Derivatives of phenyi-
indendione, containing substituents such as chlorine,
bromane, nitro group (3%) and methoxy group in the incan-
dione ring, were also studled. Tetrachlerophenylindarndione
wae also prepared.

Of the derivatives of indandione the 2-acylinden-
diones~1,3 present undoubtable interest; among these are
bacteriostatic ~like substances, and also very active blood |
lanticoagulants. 2-diphenylacetylindaniione-1,3 is es~ ;
pecially noted in the latest patent literature. We de-
veicpe 4 its synthesis (40) and compounds were sent for
investigation to the weningrad institute of bhlood trans-
fusion. The preparation showed about ten times the activity!
of phenylin; laboratory experiments were carried out (41).
Clinical tests are presently coming to an end, and it will
be proposed for introcduction into medical practice under
the name of "diphenacin'. .
Viphenylacetylindandione has found yet another wider
practival applicaticn. It is known that some blood anti-
coagulents are used successfully for destrcying harmful ro-
dents. In this respect diphenylacetylindandione was shown
t.c be particularly valuable in the struggle against rats.
For other animals, apart from cats, it was shown to be

+
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comparatively less toxiec, and becauze it i1s given in the
baits in a very daituted torm (0. 9320 t e aanzar ol poison=
ing other animals 13 slicnt. Rats eat £:.is balt realily in
tae course of sevaral days and alaost all dle. 4t is
charactaristic t11+ rats 2o ot pvoaace any proten*'v~ o=
action to tiiis preparation; they eat more 21 it, and rhen,
when they have reccivelr a iatval dose, deatn i3 inevitaols,
pviphenrlacetylindandi .ne was widcly stadied in tnec zocio-
'iral lLacoratory o the All-anion ingtituts of piant pyro-
tsction \L»ﬁ.“'”“u' whare v practicsl apnlicaticn a

preparavion was 40v=lagea consisting o0 a mixtave ol une *
Dart of dishenylaecetyliiadancdione with 2070 parts o2 2o ’
gtarch, zolered wita methyiene hlue. buch a prapsrat ion f
was called "reatindan" {(42). bburiag latbter voovs wioii- !
spr2ad da¥alizati-n tests have peen carried out o1t 1, i
nore taan 197 collective aand stats farmg Lo e L3080 :
HLT 008 ;:it.u~r"vv1715 cnttliz ana orreas teoo ot heate o, nd

o diseass Ny Loss gmons Lwcn WAD NLDOLT

20t dne cass )
Ratirdan was also used wisth siscess in tie derziizaiion u:i
varinsug towns and auburbs, incuaaing, by Lu? ways, Ri -
bld e 1988 the complate deratizaition of Leningruc us been ‘
arried oat using ratinian Accnwiing to Desfessiniald H
apln;ong, thlﬂulz is cons iiar 2 to be the best rolzaninilie)
of 3li those 1a practical 2 2 toda; Ralinden 13 “PJd}JSq
in the Expe?11=n‘ql nlant » ‘us**‘“t‘ 27 orpaniz SiMe

e »
thesls I the Acn 1emu a1 $oiences oFf the Latviaa 3.8.2, Dt

en
i3ty alt mhe growing demands

the plant 135 nor avie Lo 3atis?
Dr thus praparation.
Rezently v, Zelmen anl 2., Krastine synthesized a

A O S v——.

homolog of 4i phe1V1acetJL1ndand19nb-‘ —nne 1vi+olylacety;-
indandione~1,3, the rodenticidal quelity oF whish, accord-
ing to praliminary tasts, is not interior to dipnenylacc—
tvlindandi :ne. pDerivatives of diphenylanetylindanai-nu

tor example its chloro and drome darivatives (43), werw
also svntneszzed and shown to be gtrong biosod anti- \
coagulants (32),

Trimethylacetylindandione (pivalylindanai me) was
found to be a 2004 rodenticide. Apart from being a roe
dentizide it also possessed a phytonigcidal reaction.

New methods are being dsvelopen T'or the produaction
of aecylindandiones. In sevaral cases the straight-forward !

acrlation ot indandionc was achieved using acyi ciilorides
in the pressnce of anhydraous aluminum cnloride iaq cniovo-
rorm. Unfortunately diphenyiacetylindandione could ast
Success;ullv be obtainen by this metiaod,

interest wag shovn in the > eparation of 2-3ubsti~
tuted iniandiones-l,s. in which the phenayl group 1is some@-
what 4displaced from thz indandione gro.p, for exanpile

1 1
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aralkylindandiones. Straight aliylation of indandione
does not result in monoalkyl products; thersfore it was
necessary to develop 2 new method for their production.
ndandione very readily condenses with aldehydes, forming
arylidensaindantiones. A method for the selective hydro-
genation of these compounds was successiully devzloped,
using sodium dithionite (hydrosulfite) in an aqueous~
aleccholic medim, the ethylenic bond only is hydrogenated
and the carbonyl group is unafiecied (46,47). Not only are
the condensation products of indandione with benzal-, oxy-,
methoxy-, and dialkylaminobenzaldehydes efficiently hydro-
genatsd, but also the condsnsation products with sldehydes
of polycyciic systems, and also with the amldehydes of thio-
phene, furan and anitrofuran. 7T. DJimpus showed that even
better yields are obtained by catslytic hydrcgenatiun in
tne presence of a nickel shells A large group of arale
kylindandiones becsme accessible, which themselves preisent
a definite interest, snd are cspable o gziving a svries oY ¢
interesting derivatives. !
Vepanding upon the reaction conditions indandicnes |
can condense with aldehydes or carbonyl compounds in i
;

¥
general, not only in a 1:1 but alsc in a 2:1 ratis. In thei
latter case compcunds are obtained containing twe indan-
disne groups at one carbon atom. Such geminal camounds ;
are formed principally from aliphatic aldehydes, acenaphth-
enequinones, . »henanthrencquinones and others, whereas
aromatic aldehydes frequently give both groups ol tancze
compounds, the arylideneindandione first produced, adde on
a second molecule of indandione., This addition compound 1
readily obtained, when the molecule containg either an un-
substituted aryl, or a substituted elcetrophiile group, duf
when nucleophilic substituents are present the arylldene-
indandiones do not underge further addition of indandione |
(48-53).

The geminal indandioane compounds are of intereast
because durin% the reaction with d=hydrating substances
they readily Ysplit off" a water moleculs from their enolic
forms and yield pyran derivatives. With the action of ;
armonia or amines, pyrans replace the bridge oxygen by ni- |
trogen and the correspcnding dihyiropyridine derivatives
are tormed; these are readily oxidized to pyridine
derivatives.

The replacement of oxygen in pyran by nitrogen is
carried out with varying degrees of ease 1in some cases with
the action of alcoholic ammonia, in others Jjust by reaction
with liguid ammonia in a sealed ampoule. It was found thay
ir. obtalning dihydropyridines (and pyridines) the phase




involving pyrans coulid be tz-passed. Geminal indandione
derivatives, when warmed with ammonium acetate in ice cold
acetic acid, at once give the corresponding dihydropyri-
dines (54,556). But siice geminal indsndione derivatives
are readily tormed from carbonyl compounds and indandicnes
the straight-forward warming of carbonyi compounds and
indandione {or an arylideneindandione) with aemmonium acetate
in ice cold acetic acid at once gives the corresponding
dihydropyridines (55,57). Thus s very simplc path is open
for obtaining complex muitinuclear heterocyclic compounds
(8erivatives of dibenzoylenepyrans and pyridines), with a
structure similar teo the skeleton of the alkalolds, from
easily accessible wrpounds., If the carbonyl compounds are
acenaphthenequinone or phenanthrenequinone, then the
heterocyclic compounds obtained have more of a spirane
structure.

While studying the oxidastion of acensaphihenouc-
spiro-dibenzoylenepyridine, G. bDubur explained that the
runture of the ring by *he carbonyl group of the acsna-
vhthene ring takes place with the formation of dibenzoy-
lenepyridylnaphthoiec. The amides of thisacid were found ic
be very interesting derivatives. Those which contain
available hyarogen in the aminc group dissolve in alkall to
glive an intcense violet colow, resemdling the alkaline sclu-
tions of the analogous dinydropyridines. This very unsex-
pected reasction was eiucidsted: the amide groupr in an
alkaline medium undergoes an intramolecular addition with
the pyridine ring, with the formation of 2 rew ring, and a
new dihydropyridine derivetive; upon acidification this
ring is again opened with the formation of the ususl acld
smide. This converasion was confirmesd by studying the I.R.
and U.V. spectra.

Since dimsdon also gives geminal bis-dimedonyl
compounds, it wss interesting to find ocut, 1T it was imn-
pPossible for these compounds also to cyvelize, with the re-
acticn of ammonium acetate, tc the appropriste nmytrozen-
coaveining heterocyclics. .. Stankevich demonstrated that
the condensation products of dimedon and formaldehyde
P~-nltro and p~dimethylaminobenzaldanyde under these re~
action conditlons give the corresponding itetramethylds-
cahydroscridinediones which are eszily oxidized to octa-
hydroacridinediones. The addition compound of dimedon and
benzalindsndions was stadied wiith the aim of odbtaining
asymmetrical compounds contalning one indandicne group and
one dimedon group. Such an sddition compound could ncot be
obtained. But, by comparison, the imine of 4d'medon readily
undergoes the addition reaction, and the addition product
readily cyclizes with the formation of & complex nitroger-
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containing neterocycle, which gives the possibiliity of the
formation of unioque multinuclear heterocyclic compounds,
among which physiologically active substasnces are possivle.

3imiltaneously, the reaction oL gmmonium acetate on
aryl and alkxylindandiones was studled. The starting point
of 511 this work was obtsining the imine of nitroindandione
by the actio-n of ammonium acetate on nitroindandione (58).
Later the imines of 2=-phanylindandione=1,3 and 2-methyl-~
indandione~1,3, and others, were prepared and stuiied. By
gsystematically studying their U.V. and I.R. specira, J.
Freymans =s5tablished that the imines exist in imino-enol
gorms, but phenylimines (anils) exist in the keto-enamine

Ol

In raecent years it has been established that the
many 2-amino~2~arylindandiones, synthesized by A. Aren at
the Faculty of Chemistry of the Riga Polytechnical insti-
tute, possess clearly expressed physiological activity;
they are narcotics, analgesics, spasmolytics, and otherse.
Systematic investigations of thess subsisnces carried out
by S. German in the chemico=-therapeutic sector of the In-
stitute of organic synthesis of the Academy of Sciences cof
the Latvian 5.S8.R. showz2d that they possess pronouncad
pharmacological activity in connection with thelr infiuence
on the ecentral nervous system. Many 2~-alkylamine and
2~-dialkylamino=-2-phenylindandiones-~1,3 show narcctic active
ity In doses, not large encugh to alter the behavior of
animals, those narcotically acting substances show anal-
gesic ectivity. The narcotic activity of all the compounds
studied wnas shown to be lawer than the corresponding activ-

ity of the tarbiturates, but since the latter are more toxid

in relation to the scope of their narcotic activity they

are inferlor to some of the 2-amino-2-phenylindandione-1,3. |

The chlorchydrate of Z-methylamino-2-phenylindandione-1,3,
"metamphidone" was shown tc be the most interesting of the
compounds studied. It was expedient to test it in the
clinic as an intravenous, briefly-operating narcotic, and
also as a soporific when taken internally.

It was found that the derivetives of Z-aminc-2-
phenylindandione-1,3, in doses significantly smaliler than
for narcotics, show an anti-convulsive reaction with re-
spect to spaems induced by both the administration of
corasole ani the effect of electric currant. The most
interesting anti-convulsive substance was found to be the
chlorohydrste of 2-ethylamino-2-phenylindandione-1,3-
"etamphone'"., It was expedient to test it in the clinic as
a cure for epilepsy and also for hyperkinesis of strio-
rallidsl oriin.

In connection with the valuable properties of the
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emino derivatives ot Z-rhenylindmndinne-1,2, e study of the
amino derivitives of the J=-alkylindandiones-1,2 (J. Ozcl)
was started. Sceveral otlicr physiclegically setive cone
pounds were feund creng them. Work is also being cerried
out on the cortinaticn of a1 indandicne groupliny with
barbituric aeid (V. PrlCuC”}

It wes interestinrz prepare vrainched eminc=
derivaetives of 8~5 Lbutltuteu indandiones, in vhich thc
amina group is somevhet displaced from the indandivne groupes
Jlth thiet end in view Y. Dregerics is studying S-pe-acmino-

hV1-u—phe vlindand*one-l,b, among which gasveral active
quo gtences are alsc TOunc.

With the object oI obtaining amino Gz
indandisne having & *cn er brancle d group ir
addition to contsiring & carconyl group, I.
ing Z~(phenacylbenzyl)=indandicne«1,3, '

#inally, E. Grenom has started a systemshlc study vy
cyclepentene=-4-dicne=-l,3,as & prototype of indandicre cure
prounds
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Werx on beta-diketones in the Acadenmy of Sci<iwot
the Latvian S.S.R. leeds to clcse conitaet with the esscelae!
tion of the chelir of cr&anlc chemistry ¢f ths Faculty o7
Chiarietry ot the Rigs FPolytechnical Institute (prinrc to
1988 the Latvier Statv niversity) where valuable regulis
have zlsc been obteincd. (Por & trisf review of thess
works end alsc the corresponcing biblicgraphy see (60).)

Thus, the Acadermy of Sciences of the Laitvian S.3.R.
has, during its existence, seolved 2 bUlieS »f theoretical
problems in the hets-dik tone £ield and has elucidated tie
reactive cepcbility 7 muny compounds in this grcoup. A
seriee ol new analytlesl reactiwons have been propoqed, core
of wrieh have slready zone into practice, and tle ynu“os igh
cf the necessary reagenvs has beon irtroduced irto plant
p*uduc+1un (nifroinaannlpne and bindone at the Voykov plont}
10 SCOW) . Phgnyllndandione (phenylin), the anticoegulant,
was studled and introduced into medical practice; the ,
clinical tests of another anticoagulent diphenylacetyi- »
indandione (diphenicin) are cormplete., The rodenticice
ratindan hgs fcund a wide applicetion, and, eccording to
rrofessicnal opinion, is consilered tlhie me t effective and
safest rodenticide in use today. All the last three pre-
parations are produced at the experimental planu ¢t the
institute o1 organic synthesls of the Academy of Scicnces
of the Latvisn 3.S5.Re An entire series of new blecod anti-
coagulants have been denmcnitrateds. A new group of physio-
logically active substances = the aminoindandiones have
been widsly studied, from which two preparaztions have been
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recommended for cliricel tests, a narcotic ("metamphi-
done") and an anti-convulsive agent ("entamphone"). A
series of further active substances in this group have
been revealed. A 'path' from indandione to isogquinoline
derivatives was developed, which provides new oprortuni-
ties for synthesis in this physiologically important

class of compounds. A method for the synthesis of compkﬁn

multinuclear heterocyclic compounds was develom 4,

starting from indandiocne, carbonyl compounds and ammonium
acetate.
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INVESTIGATIONS OF THE CHEMISTRY OF WOCD AND ITC COMPCNZINTS
AS A THECRETICAL BASIS FOR THE CEEMICAL TECHNOLCGY OF WOCD.

by P. Odintsov Pages 133-202

Studies in the field of wood chemistry in Soviet Latvia reallr
only began after the foundation of the latvian Academy of Sciences
17 in 1946,

The cell walls are composed of ligneous material not only in
trees, but also in all the higher plants’as well. Wood chemistry,
therefore, extends far beyond the study of wood in the usual sense of
the word. Wood chemistry deals not only with the study of the sub-
stances formed in dead cell walls, and the precise structure of the
latter, ut also with the synthesis of these substances in the form-
ation of cell walls during plant growth.

The processing of wood, in the widest sense of the word, and its
derivatives produces a large number of products which are extremely
important for lLatvia's economy. It is stated in the resolutions of the
controlling agencies that syecial attention should be paid to the
complex utilization of wood derivatives and varicus agricultural pro-
ducts. This type of raw material renews it=zelf each year, and if used
rationally is not liable to become exhausted, as is the case with some
mineral resources. The rational use of plant resources requires the

elaboratior of technical processes for obtaining monomers and high
rolymers, which in turn requires the sclution of a number of theoretica#
rroblems.

In the chemical processing of wood for the purpose of obtaining
cellulose, sugars or furfurole, the reactions take place in alkali or
acid solutions. In solutions of this type, the wood and the inter-
mediate and end products are in a swollen condition. The reactions
take place both at the external surfaces of the cell walls and in the
cell wall capillaries and on their surface, In order to gain an
accurate picture of the development of the reaction, iherefore, we must
know the extent of this swelling of the wood and its components, as




I )

well a3z the specific zurface, ancd the sime of the capillaries reacting.
In the case cof the hydrclycis of wood by concentrated acids, one must
xnow btne swelliing Yimit, after which polysaccharides oasin tc dissolve.

fre resulte presented in this pzrer were obtained from research
ty memoers cf the Institute for Fore<'ry Problems and Wood Chemistry,
or research in which they nuve directly varticipated,

Two methods ware evolved at tne Institute for the hydrolysis of
raw materisl conta‘ning cellulose with concentrated . 9uu. In orne

1y 1aree aquantities of
ies /0.7=C.1 H bﬂ;

variant nydro-ysxo is carried out by comparative
ti

acii / 2-6 7, and in the other by small quanti

monohydrate of the weishit of raw material / with simultaneous grinding
T7-20 /. Sugar yield in both variants is approximately the same as

the ‘heoretical eesiimate., Hvdrolysis +ec.“o‘c~J is no* given here, as
it is descrized in the paper by A. I, Ral'nin'sh /'21'7

The swellin;: of wooud and wood components was ztudied in

different solvents and solutions: in water, in organlc solvernts, in
coacentrated nqu anc other acids, as well as in HJSO; in the yrese-ce

of supars [fZ;-B,,;. To determine tne part played ia

cell walis by its component varts, the swelling of

and hemicelluloses was studied., S50 as to obtain un ¥

werk was carried out with a single type »f wood, F 1

sprucewond was used; our cenclusions, however, can be extended to other
- -

annual and perennial plilants. The desree of swelling is usually calcul-
at2d on the basis of tqe increase in fibre width. This metbhod, however

is unsuitable for the exact determinstion of nwelling in cel] “1s,
since, according to our odbeervations /27, Zh4, 29,27, 29 7, a . lauction

in tne cell cavity takes nlace during swelling., Thn e“cior-, in addition
to the overall widi-h of the fibre, the thickness of the cell wails, and
the width of the cavity must be measurad,

Celliulose fibre isolated from holeocellulese by miléd hyarcolysis
swells in water as follows: thickness of the walls increases by 13.1%,
the fibre cavity expands by 22.8%, and the overall width of the fibre
increases by 21.1%.27 7. As far as is known the swelliny of hnlc-
cellulose h2s not been studied so far., e have shown that it swells
much more in water than cellulose, Walls thicken hy 5C%, the ovarall
width of the fibre increases by 22.%%, and the cavity by a total of
1%, The external layer, therefore, in the holocellulose fibre haz a
prerounced restrictive effect, even with swellins in water, while h4rh
cellulosc it is only significant with swelline in acid or alkali /[ 22_7,
The swelling of isolated spruce tracheids in water occuries an inter-
nediat2 positinn between the swelling of cellulose and holocellulose,
Fiving 22.3% for the overall width of the fibre, 21.6% for the walls,
and 11.,> for the cavity /[ 20.7.

The study of the swelling of wood and wood components in alkali
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the phenomenocn of the anisotropic shrinkage of wood / 30_/, which has
not so far been completely expiained. Frey-Wissling [—}6J7, in determ-
ining the importance of shrinkage and swelling in anisctropy, attribute
it to the middle lamina. If conditions are selected in which hemi-
celluleoses are dissolved following swelling of wood, while the li~nin
and cellulose remain unchanged, the role of hemicelluloses in the
shrinkage of woody can be determined. Frey-wicsling greatly exsggera'-
ed the role of the middle lamella. According to cur calculaticas,the
part played by it in swelling and shrinkage amounis to 10%, while 503
is attributable to the secondary laycr /207,

Wocd is compesed of up to 0% lignin, so that the study of hcw
lignin swells is of great interest, especially feor hydrcly:ic praoduct~
ian, Iittle work has been done on the swelling of lignin, wnile the
methods used give rise to doubts / 37 7. According to our data,
sulfuric acid lignin isolated from wood swells in water and orgsnic
solvents several times more than is indicated in the literature, It
swells in water ailmost to the same extent as celilulose, though *thre
latter, according to the literary data, should sweil 1U=-i7 times aore
than lignin LT32;7. Lignin swells very pronouncedly iua concenirated
HESO (up to 280%). Addition of sugars tc the acid reduces the ex'er .
t6 which lignin swells / 32, %, 257.

The gradual removal from wood of the hemicellulecses and cellulosc

leads to the formation of cellolignin and lignin in the same guantities
as the initial wood., Even when the acid is water extracted, the

quantity of cellolignin and lignin is scarcely reduced. This shows thaé

the capillaries in which the wood polysaccharides were distributed
prior to hydrolysis, were zreserved in the cellolignin and lignin.
These cdata have made it possible to gain a deeper understarding of tn
processes of wood hydrolysis by concentrated acids, It should be noted
that the longitudinal swelling of lignin in concentrated acid is less
than the transverse. This is a possible indicaticn of a regular
distribution of molecules or lignin lamellae along the wood fibrz axis.

As already mentioned, the reactions in swollen cell walls and
their components occur in the capillaries and on their surface., The
specific surface, therefore, determines tre rate of lignin reaction
and dissolution in producing cellulose, and the rate of selliulose ana
hemicellulose hydrolysis in saccharification, as well as the rate of
esterification reacticns, and of other conversiorns. Furthermore, the
study of the internal surface by the vapor aud gas abscrption method
mekes it possible to estimate the structure of the capillary system,
and zives valuable results for assessing the processes which taxe
place in wood storage.

The study of water and benzzne vapor absorption was made with
wood, cellulose, holocellulose, cellolignin, and lignins obtained by
different methods / 28-43 7., The study of dry sutstances gives
scarcely any results, as the capillary system is closed. JSwollen
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substances must be used irn work to determine the specific surfaces, as
the cell walls in living plants have max. swelling and reactions in
technological processes take place in liquicd media, most frequently in
aqueous solutions. B

The specific surfaces of cellulose / 35 _7, holocellulose / 39_/7,
cuproxamlignin / 40_7, cellolignin / 41 7, and wood [/ 42 7/ were
determined by studying their water vapor absorption. These equalled
158, 249, 205, 186, and 218 m® respectively. The specific surface of
the hemicelluloses, assessed on the basis of the specific surface of
cellulose and holocellulose, was 443 m2, and on the basis of the
assessment of the specific surface of wood, cellulose, and lignin-

310 mz .

Ve attribute this difference in the specific surfaces of the
hemicelluloses to their being chemically bound with lignin and partly
with cellulose in the wood. This confirms our work on the splitting
of the ligninocarbohydrate wood complex under the action of enzymes of
the fungus Coniorhora cerebella, of thermopbyllic cellulose bacteris,
80il bacteria of the genus Mixococcus citophaga,and emulsin. Under
enzyme action, several phenolic hydroxyls of lignin are released which
were linked with carbohydrates / 44 7, The specific surface of wood
and wood componente as the result of alternate moistening and drying
over three years gradually decreased.

} As described above, the capillary system of wood and wood
components was studied during swelling and water vapor absorption.

The most promising results were obtained by replacing the water in the
capillaries of swollen wood with benzene / 43 7/, According to the datal
from the last work, the internal surface of wood is estimated at

284 mz/g. that of holocellulose at 468 mz/g, and that of partly
hydrolyzed holocellulose at 385 m2/g. The volume of pores in holo-
cellulose is equal to 0.5425 ml/g, and in hydrolyzed holocellulose to
0.4106 ml/g. i
Work on swelling in concentrated Hasok. on the determination of

the specific surface, and on the structure of cell walls has shown that
the process of hydrolysis under the action of contrated acids takes
place in several stages. The acid penetrates the cell cavities and
causes the cell walls to swell. As a consequence the cavities close
up. Sugars are formed in hydrolysis, which reduce the pressure of
swelling, and the cambial layer is not disrupted, as it is more
resistant to hydrolysis than the cellulose in the other wall layers.
Maceration of pieces of wood therefore does not take place. Moreover,
the presence of sugars strongly reduces the rate of hydrolysies of the
remaining polysaccharides. When the sugars are extracted from the
pieces of wood by diffusion, there is a gradual hydrolysis of the
cellulose, and finally the cambial membrane is hydrol -zed, though at
this time the pressure from swelling is so slight that the connections
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between neighbouring cells are not disrupted / 30-33_/.

The process is different in the hydrolysis of cellulose and
materials containing cellulose with small quantities of concentrated
acid., There is such a small juantity of acid present that it cannot
£ill the cell cavity, and grinding of the meterial with the acid is
nesded for its dissemination. Eydrolysis of viscose cotton cellulose
45 7 at & module of 0.3, 0.2 and 0.1 gives ca 99% glucose yield.

It was shown that grinding should not be started until the hydrolysis
reaction in the grinding apparatus is complete. The hydrolysis react-
ion will also continue after grinding; for example, when storing
material in powder form at normal temp. for 30 days, or when heating
it at 80° for 1 hour. No decline in sugars is noted during this
period. As the hydrolyzate in powder form can be stored for a long
period, hydrolysis can be carried out at the sites where the wood or
agricultural waste products are stocked, while dry hard hydrolyzate
Lshould be tranasferred to the central factory for sugar processing.
The temp. coefficient for the reaction rate is 3, which excludes
diffusion plnyins a major role in the process. The data obtained in the
hydrolysis of cellulose have completely confirmed the results of earliasr
:grk¢o§7the hydrolysis of wood and agricultural waste products / 33,

9

The procese of hydrclysis takes place as follows: the ccid
during grinding is disseminated into the material containing the
}cellulose and is adsorbed by it. Further adsorption takes place in
. chemosorption with the formation of oxonium compounds. The formation
'of these latter is more rapid tban their disintegraticn with the form-
‘ation of cellulose fragments with a shorter chain. Following the
-grinding process, therefore, the decomposition reaction cf the oxonium
compounds takes place with a temp. coefficient of 3.

1 To complete cur review of the hydrolysis of wocd poclysaccharides
‘it must be stated that the hydrolysis rate is not constant (as one
might expect), but in all circumstances it takes place in a minimum
time, This was observed in the case of hydrolysis of epruce, biren,
and holocellulose / 50, 57 7. Such a process of reaction for pentosans
is due to their varied distribution in the depth of the cell walls, so
that the last portionof pentosans hydrolyze under strong swelling of
the cellulose. The min. reaction rate noted in cellulose bydrolysis

is due, according to our data, to the dissolving of the cellulose in
acid both as free molecules and as mycelia., They are quickly
decomposed into molecules, wk’:h are hydrolyzed to sugars. ILignin
somevwhat reduces the hydroly.. - ‘ate for pentosans, basically at the
expense of their mechanical ui.=nce against penetration by the acid.
The importance of the data obt: .ned cn the fine structure of cell walls
is exemplified in the case of the hydrolysis of wood and wood
components by concentrated acids. These data, however, can also serve
to elucidate a series of other technological procesees: boiling of
cellulose, the antiseptic treatment of wood, etd.
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Between 1946 and 1960 scientists belonginz to the Academy of
Sciences of the Latvian S. S. K. have made a major contribution to
wood chemistry extending beyond the fields referred to above. A

lignin., Special attention has been paid to the study of its variabillt;
in the course of isolation from wood by different methods,

For a long time it has been maintained that the gentlest method
for isolating lignin is the biochemical procedure of decomposing the
wood polysaccharides. However, it has been demonstrated / 57, &9 /
that the lignin, as well as the polysaccharides, changes under the
action of the fungus C. cerebslla. Methoxyl groups and carbohydrates
are detached from the lignin under the action of the enzymes of the
fungus, as a result of which a single free phenolic group 2ppears per
ten elementary lignin units. This confirms the work of Shishlova
/44 / on the existence of a chemical link between lignin and the
carbohydrates. A carboxyl group per five elementary units is formed
under the action of the fungus in biolignin, which is the basis for the

the presence in lignin of a carbonyl group was also demonsirated.
Studies have also been made of the effect on lignin solutions
of acid, alkali, and neutral solvents, used in ontaining sugars and
cellulose from wood.
It was established / 55, 60 / that the solubility of lignin
from birch in concentrated Hasok depends on the acid conc., temp., and

reaction duration. In opt. conditionz up tec 62% of the total ligain
in the weod is dissolved. It was also shown that the easily scluble
part of lignin, considered as polyuronide / 66 7 by some scientists,
is an aromatic substance, not a carbchydrate. The erfect on lignin
of soda, sulfate, and hydrosulfate solutions in the cenditions for
obtaining cellulose / 62, 66_/ was also studied, It was shown that
native lignin per five elementary units contained one carbonyl grour,
free to give acid hydroxyl, and one free phenolic hydrcxyl group per
eight elementary units. The carboxyl groups are absent. In the

i process of alkali boiline the number of phenclic hydroxyls increases
| fourfoid, and a carboxyl group appears. Only a quarter of the total
acid hydroxyls is present in the enol hydroxyls.

The study of lignin obtained by extraction with alkali provides
jvaluable data on the nature of lignin, but, as can be seen from the
gworks cited, profound chemical changes in the lignin molecules take
‘place in extraction. The action of neutral solvents was studied,
taking the effect of a solution of sodium xylol sulfo acid ( a hydro-
tropic solvent) on aspen lignin / 67, 71 7/ as an example., It was
shown that a low molecular lignin component was precsert in the wood.
Lignin fractiorns with varying solubility were obtained by voilingz in
stages. The solutility of extracted lignins in sulfite liquer is
usually accepted as a measure of changes in lignin. Thus, according

considerable number of studies, for instance, has been devoted to ;

theory of the derivation of the humins from lignin. The probability of
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to our data / 72, 73 / after prehydrolysis of the wood, lignin becomes
soluble in sulfite liquor. According to the data of the same authors
cuproxamlignin and biolignin are almost insoluble in sulfite liquor.
wWith hydrotropic lignin it was successfully demonstrated that the i
insolubility of the lignin extracted was dependent on its colloid chem-:
ical conditions, as well as on the chemical changes taking place in

the lignin. When boiling unprecipitated hydrotropic lignin, therefore,
almost all the lignin passes into the solution, whereas with
preliminarily precipitated lignin, 20% in all dissolves.

Studies of thermic action on lignin for the purpose of ascertainw
ing whether valuable products such as phenol, aromatic aldehydes and
acids could be obtained from lignin were carried in different direct-
ions. In studying the thermolysis of lignin produced by treating wood
with concentrated HZSOQ' it was shown that over 16% tar, rich in

phenolic compounds, could be obtained / 74 /., With thermolysis of
alkali lignin / 75 7 the yield of tar precipitated was the same but i
80% of it consisted of phenols and carbonylic compounds. g
Studies of the hydrogenetic splitting of lignin in the bciling
of wood with a hydrotropic solvent in an H atmosphere in the presence !
of a nickel catalyst made to produce aromatic monomers showed that in ;
f
b

this case the hydrogenation process is derendent on the pH of the
solution: the process is accelerated when the pH is reduced, and
retarded when it is raised. It was also demonstrated that the splitting
of lignin is marked at temps. over 170°C / 76 /.

In addition to the work on lignin, systematic studies are also
being made of the processes in the thermal decomposition of other wood
components for the purpose of developing the theoretical principles
for a new pyrolysis of wood in stages. Researches carried out at the
Institute gave the first indication of the possible controlled thermal
decomposition of cellolignins /7?7, 78 /. In this process the
cellulose decomposes, levoglucosane (20-40% yield) being predominantly
formed, and phenol products are obtained in lieu of lignin, Studies
of the thermolysis of the hemicelluloses especially of xylan / 79,

86 /, showed that during thermal decomposition of wood up to 70% of
the total quantity of tar precipitate, up to 5% of the soluble tar,
and 30% of the total quantity of volatile acids may be formed in the
H current at the expense of xylan. Pentosans were shown to play a
prominent role in the formation of aromatic compounds in the pyrolysis
of wood; a plan is presented of the mechanism of the pyrogenetic
decomposition of xylan. Further researches determined how xylan

and xylose behave in the course of thermal treatment in different
conditions. 1In particular, the dehydration processes of the initial
monomer radicals developed were shown to inhibit the conversion of
xylan to furfurole in thermolysis.

Problems of the formation of the components of the cell wall
and its fine structure have occupied a major place in the scientific




researches of the Institute for Wood Chemistry. i
In studies on the variability of the quantitative correlation
of the cell wall components ueing quick growing poplar as the example,
the fluctuations in the correlation of cellulose, lignin, polyuronic
acids as well as of the extractable substances were shown / 87 7 to be
very considerable, and to depend on the length of the day, and the
growth temp. and duration. Cellulose and protein content increases
with rise in temp.; shortening of the natural day preduces an increase
in extractable «“-*~nces and a reduction in the quantity of lignmin.
Almost s now recognizes that lignin forms in plant
tissue by polymerization and condensation of aromatic compounds of the
phenyl-propane series. It hac not, however, been finally established
yet how the actual predecessors of lignin are formed, and how they
are subsequently converted.
Researchee by a number of authors have explained the nature of
intermediate lignin-like comvpounds. |
Researches made at the Institute / 88 7 revealed the preserce |
of similar aromatic compounds in young poplar shoots; it was estdblxsh-;
ed that their accumilation is dependent on the length of exposure to ,
light, and the conditions were established for their conversican tc i
¢

lignin by polymerization and condensation.

However, the discovery of the last stage in lignin formation
has still not solved the problem of how low molecular aromatic ;
} gompounds originate in the plant, for example, form moncsaccharides, i
as many authors suggest. §

Coafirmation was obtained with a method based on the use of _
marked atoms of the hypotheses on the participation of monoeaccharldes,i
pentoses and glucose in the process of lignin formation / 89, 91 / via |
intermediate monomeric aromatic compounds. The authors established
that the conversion of monoses to lignin begins in the first hours
following their iatroduction into the plant and continues for over
72 hours at a varying rate. Here the comnversion of glucose is more
intense than that of pentose.

Lignin in wood was shown by further researches not to be
uniform, and may change under the influence of growing conditions
/ 92/« BHowever, all lignin, both soluble and inscluble, in the
course of formation, is of an aromatic nature, as shown by the example
of birch lignin /793 /, and by that of lignin from poplar wood / 92 7.

Ag stated above, these researches refute the contention that |
soluble lignin is of a polyuronic nature, :

To conclude, it can be stated that in the first 20 years of
Soviet latvia some successes have been achieved by our scientists in
the field of the chemistry of wood and wood components, as well as i
in that of their conversion in the course of the chemical treatment of
plant materials.
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GEOLOGY OF SOVIET
LATVIA FOR 20 YEARS

By K. Springis Pages 203-212

Soviet Latvia is 20 years old. In spite of enormous

| upheavals due to the vloody war against the German fascist
aggressors, in this historically very short period the entire
economy of the republic has been completely transformed and

its rroductivity has increased ten times. Together with the
develovment of the economy as a whole, the geological investig-
ation of the territory of the republic has been pushed forward
2t a no less rapid pace. In bourgeois Latvia, before 1940,

the geological service to industry consisted in carrying out
small isolated assignments for individual businesses, the needs
of transport were taken care of by a single geologist and researd
¥orkx was in the hands of five members of the geology depurtment
ef the Faculty of Yatural Science of the university hezded by
Prof, E., ¥raus, Certain very limited mineralogicel investigation
were carried out in the department of zineralogy of the Chemistrﬂ
Faculty by three or four workers headed by Prof. B. Ponov.

The Institute for the Investigation of Useful winerals,
Tounded in 1934 with a2 staff of 20 geologists and 15 technicians,
was scecuniel in investigating deposits of building materials.
The wori of the Ianstitute was supervised hy K. Banberg and
A, Tramdakh: the investigation of peat bogs was in the hands
of ¥, Vomals and the hvdrogeological work was directed by Ya.
Vizting, None of *the work was sufficiently purposeful and the
research wee ordinarily left to the private initiative of the
geologista themselves.

“ith the establiskment of Soviet rule in Latvia, the
volume of work and the finances of the Institute for the Invest-

n
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igetion of Useful Minerals werse sharply increased, the range of
atudy was expanded and given a definite direction - the provision
of 'domestic mineral supplies rfor the national economy. However,

ing the war almost all geological work was devoted to the need
of |[the occupiers, nct to those of the national economy. r

The planned :activities of the Institute were resumed at
the end of 1944, immediately after the liberation of Riga from
the fascist aggressors. Since then geological investigetions
have expanded continuously in range and volume. The expansion
in the work on mineral surveys was accompanied by a similar
and equally systematic expansion in scientific research work
within the republiec. In 1945 wher the Academy of Sciences of
the Latvian S.35.R, was founded, the Institute for the Investig-
ation of Useful Kinerals was reorganized as the Institute of
Geology and Geography and incorporated in the Academy. From the
very beginning this Institute had a staff of about 100, engaged
in tackling both production and research problems. At the came
time a whole series of planning organizations created iheir own
geologiecal groups, entrusted with carrying out geological work
ir connection with planned construction. Several special drill-
ing units were also set up; these were charged with drilling
artesian welis to provide water for industrial esteblishments
. and the poyulation in general.

By 1950 more than 300 people were working for the
Ingtitute of Geology and Geography, but the inecrease in the
volume of geological work far exceeded the capacity of the
Irgtituve, Therefore, at the beginning of 1953, production work
wag transferred to a special geological~-prospecting section of
the republic's planning institute, and, somewhat later, the
drilling work was given to a newly organized combine "Laitburved".
The decrees of the XX Congress of the CI of the USSR called for
an unprecedented advance in industrial and municipal constructioy
An adequate supply of raw materials could only be ensured by a
corresponding expansion in geolcgical survey work.

In connection with the creation in 1957 of the Latvian
economic region and the reorgarization of the Geological Service
thrroughout the Soviet Union, the Council of Ministers of the
latvian S.S.R. in Riga organized the Board of Geology and
Vineral Resources the task of which is to make sure that Latvian
industry is never short of raw materials. At the same time the
geolorical sections of many planning institutes substantially
extended their operations and were fitted out with new equipment
and laboratory support. Besides the local agencies, many organ-
izations based in NMoscow and Leningrad have carried out & great
deal of work in the republic, connected both with general geolog]
and mineral and hydrological surveys.

The result of all this work is & huge mags of data which
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has thrown much light on *the geological history and structure of
the country, the distribution and quality of userlul minerals,
Lidrogeologzical and engineering problems and a variety of other
topics of & geclorical nature. The develoument of research has
naturally led to ite being suhdivided into various 3necializ~
ations, rermitting a profounder treatment of inuividual subjects.
Belew, the zeological work being carried out in t.e republic is
btriefl surveved under a number of main headings.

Stratigraphy and Palseontology

j
i

The development of the science of stratigrapvhy within tne?
territoryv of the Latvia: 3.5.R. has occupied numercus investig- |
ators emplored by a nurber of different institutions. As is weli
nown, ithe territory of the republic is characterized by extens-!
ive ocuterons of Devonian rocks and these have been the orineigal
object of study. The stratigraphy of the Devenian has beern b
treated in a number of works by P. Lierins, 2. Gekker, L. Fetrov|
and other geologists, who have isolated newv formationg of this
age and have refined previous systems of classification.
P, ILiepins has undertaken a careful study of faunal remains
(brachiopods and armored fish), in which he has been supported
by D. Obruchev (ichtyofauna). These investigations have uade it
possidble to demonstrate the presence in & number of places of
deposits of the Uifelian stage as well as of certain Lower
Devonian depoeits previously unknown on the territory of the
republiz. The same material has rade possible a more reliable
delimitation of the middle and upper sections of the system,
including in the latter deposits of the lower series of mottled
formations of the system. The limits of the Frasnian ard
Famennian stages of the Upper Devonian have also been established
on the basis of palaeontological evidence.

The investigations of faunal remains have been acconm,.anied
by studies of the composition of the Devonian deposits. The com-
vosition and structure of the arenaceous-argililaceous sirata :
have been elucidated in works by E, Liuenkrapch, L. Lusint, :
V., Belousova, L, Pukhin and a number of other investigators, who|
have domonstrated differences in the quantitative conditions of |
nineral association in different formations, even where the
outward apnearance is the sane,

V. Czolin' has been studying spore and pollen complexes
in 2evonian deposits for a number of ysars. E. Lauenkrapch,
P, Tl'st, V. 0zolin' and L. Savvaitova are studying the carbon-
acaous rocks.

All these investigations have been aszsisted by widespread
drilling, carried ou* by the All-Union scientific research
institute of petroleum geology. The data obtained from these
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investigations have rmade it possible for P, Liepins and H. Gekkex
to prepare summaries of Devonian stratigraphy and a geries of
reports of a similar nature relating to various questions of the
geology of the republic. Lithological and facies maps have also
been compiled for a number of stratigraphical horizons of the
Nevonian of the Baltie rsgion. The stratigraphical systens of
the Devonian of the Baltic republics have been correlated with
strata of the same age belonging to other regions of thne main
Devonian field and certain horizons of the central field.

The extensiveness of the drilling has also made it poss-
ible to clarify problems relating to the stratigraphy and
lithology of Pre-Devonian strata, previocusly almost unknown
within the territory of the republic. B2B. Sokolov, G. Diken-
shteyn, R, Ul'st, M. Obut et al. have described these strate at
a2 number of points in the republie. In the near future ihise
work will be substantially broadened in connection with oil-
proapecting work in early Palaeozoic rocks.

P. Liepins, V. Ozolin', A, Skrastina, V. Krops arndi others
have also studied the age, composition, structure and dis-
tribution of Permian limestones in the western part of the ,
repunblie, The exact age of the limestones has been establisheild
Moreover, the region in which they are found has been shown to |
be ralaeogeographically connected with neighboring regions in
which rocks of the same age occur. Triassic deposits in the
form of eso-called "Purmal'skiye" marls have beenr described ty
F. liepins and Z, Lyutkevich. The stratigraphical context of
the Jurassic deposits has been established, It has been shewn
that there are no Carboniferous rocks within the territory of
the repubdblic.

The Cnaternary deposits that cover the reputlic in an
alnost continuous sheet have been just as intensively investigatgc
In this sheet Glacial and post-Glacial deposits have bheen
identified and studied. Although up to 194C only two morainic
horigons, differing in outward appearance, had been identilied,
now, in many parte of the republic, we know of not less than
four such horizons, in each of which the moraines have their
special composition and structure. In 1943, A. Dreynmanis, ]
drilling near Rutsava, found three horizons of moraines of :
different age, separsted by intermorainic deposits, the palyn-
ological characteristics of which were not entirely clear.

After the war, when investigzations into a number of outcrops in
trke basin of the river Vent were resumed, V. Perkons described
the cross section of morainic deposits, consisting of three
morainic horizons, separated by lacustrine formations with

a2 complex of pollen and spores, characterietic of the Cdintaov
and Mikulin interglacial periods. Yet another, older horizon of
moraines, separated from the moraines of the Dneyr glaciation
by a thick series of deposits laid down in running water, was
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found in the same drilling zone. 'Thus, we have here four clear-
ly distinct moraires, prodbably all belonging to different period’
of glaciation.

In exactly the same way, in the basin of the river
Daugava and i~ a numher of places in the eastern part of the
republic drillings have cut through three, four and even five
horizons of moraines, sometimes separated ty deposits with
plant remains. Together with a very few sites of more or less
reliable in*erzlacial derosits (Jutsava, on the river Desel,
Kraslav), we now know of a number of such sites in the basins
of the rivers Venta, Naugava, Gauya and calatsa, in the
Lubanskiye lowlands and in other places. The processing of the
material continues and there is no doubt that palynologicsl
techniques will reveal analogies with the deposits of several
well-known interglacial periods.

The material composition of the moraines is being extens-
ively investigated both from the point of view of granulometric,
petrographic and mineralogical composition, the amount of ~
carbonate in the various morainic horizone and the distribution
of carbonates in the finer-grained parts of thre moraines and frod
the point of view of the petrographic composition of the boulder?
from different moraines. One of the main problems is to
differentiate between the material composition of moraines
from different periods of glaciation, so that they can be
distinguished and dated at sites where they are in direct contacy
with each other.

The post-glacial deposits, the formgtion and distribution
of vhich are linked vwith the development of the Baltic basin,
are being studied in detail. This work includes a study of
the history of the main river valleys of the republic and also
of the morohology and dynamics of the coastline. Important work
is also being done in connection with the freshwater carbon-
aceous formaticns of the liolocene and the peat bogs of the
republic. The work continues from year to year in ever-
increasing volume, but already certein results have been
published in a series of works by V. Perksons, K. Springis
and A, Savvaitov on glacial deposits, E. Grindberg, V. Ul'st,

1. Danilan and 7. Bartosh on holocene deposits, k., layore

and E, Springis on the development of river valleys, V. Stelle,
L, Lusin', T, Bartosh and Yu. Abolkalns on floral remains in
interglacial and holocene deposits, A. Savvaitov, M, Kraukle

et al. on the mineralogical composition of the finer parts of
moraines, A. Klyavin' and G. Konshin on the boulders of certain
norainic horizons, V. ilelnalksnis, I. Danilan, T. Bartosh and
Yu. Abolkalns on freshwater calcareous deposits, K. Galenietse
on peat, and so on, not to mention a large number of rerorts on
useful minerals of the Quaternary period.
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Tectonics

Generally speesking, the study of the tectonic structure
of the territory and the history of its structurzl develo;ment
only began after the 2nd Vtiorld Var, since before that we knew
only about certain comparatively small-scale, local inter-
ruptions in the depesition of the Jevonian strata, mainly from
the descriptions of . Delle. FEverr year the absence of
planned and systematic investization in this field makes itself
more keenly felt and therefore it has been allotted a syecial
place in vrojects for the coming years. The fact is that many
problems of general geolog; (n.ineral distribution, o0il explor-
ation, hydrogeological regionalization, etc.) cannot be solvec
vithout a good knowlenge of the tectonics of the country and of
the history of its structural development. The existing materia
is inadencuate for the needs of the present.

Nevertheless, quite a lot of material dealing witn prob-
lems of tectonics has already been collected ard published.

L. Petrov, P. Liepins, . Xudryavtsev, F. Aleiiseyev and otners
have given nurerous descristions of the general structure of

the territory. In ad2ition, R. Ul'st and 4. Indans have studied
the ristory of structurcl development. E, Springis and A. Indang
are studying local structures and their distribution and mo_rholyg

o8y .
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wanifestations of neotectonic movements have a special
scientific and ;raciical value; U. Springis, A, Incdans and
¥. Xovalevskiy have been occupied in studying then. Deforna-
tions of the Baltic shoreline have been studied by BE. Grinbergs
and V, Ultst. The work that has been carried out indicates
especially intense tectonic activity a‘ the end of the Tertiary
and in the first half of the Juaternary periods., DJirect evic-
ence of the intanse ujheavals of that time is provided by the
deeply incised valleys of the prezglacial river network (up to
300 meters), subsecuently filled with and buried under glacial
formations., Later settlements resulted in the bottoms of ihese
valleys nov lying 200 meters below preosent sea level. These ,
movexents were irregular, so that the same rocks appear at :
different levels in different regions. It is worth noting that |
upheavals of the JQuaternary cover correspond to large thicknesse
of glacial formations and elevations of the present-day relief T
and@ subsidences to present~day lowlands.

B -i¢c movements continued even after the giacial per-
iod, as . 1cingly testified by the deformation of the shore-
line of ¢ ltic basin. In a number of places we find folded
structu~ ch of which was formed and developed considerably
after .acial pericd. OSuch structures and taeir character-

isties have been described by A, Indan (Xemera region) and by




E, Springis (basin of the Daugava). This shows thgt the

signs of the participation of quaternary rocks in small-scale
loeal folded structures, observed by ¥. Delle and attributed by
hio to glacial tectonies, can now find treir place in a general
system of neotectonic movements of the earth's crust within

the territory of the repubdlic.

Mineral Deposits

The reconstruction of the war-ruined economy of the
republic and its further development at an unprecedented rate
rresented geologists with the task of providing industry witn
a sufficient supply of raw materials of the necessary guality.
This determined, firstly, the very rapid rate of development
of survey work and, aecondly, the need for ithe systematic
exploration of new deposits and the reevaluation and classific-
ation of existing reserves. All ihis work relates tc the Soviet!
period, since up to 1940 Latvian mineral deposits had havily :
teen explored, survey work was confined tc the viasusl evaluntisal
of a few outerops, either directly by the exploiter or by hris
geologist, at the btest by gquite primitive mesns. Cnly in the
case of fresnweter li-es+tones were lists compiled by K. ambrrg.!t
As far as & number of other minerals vere concerned, the only
tiing known about them was a few of their technological »rop-
erties, determined by E. Rozenshteyn and Yu. Syduk. In partic-
ular, Rczenshteyn established that the Permiam limestonas vere
suitabvle for cement-making. Immediately after the end of the
war ther. began a systematic and planned search for and survey
of deposits, particularly in regions closest to centers of
industry. Later, this work was extended to thc entire territsxy
of the repudlic, since construction became necessary literally
everywhera,

At firast, the techniques of surveying and studying
minerals and evaluating reserves, coumonly used in the Soviet l
Union, were employed. :

In the course of a few years aetajled surveys were made ]
of large quantities of clay deposits in the Elgav basin, in
the valley of the Daugava, among the argilliaceous Devonian .
strata at Vidzem and in the eastern parts of the republic.
Reports on this work have been written by £, Rinks, 0. Ponm,

“. Skrastin, A. Skrastina, #. Pinnis, E, Ul'pe and nmany other
geologists., Dolorite deposits have been surveyed in the %asin
of the Daugava, along the river Gauya and the river Lielup ani
in & nunber of other places in the east of the republic. This
work hat been carried out under the direction of A, Xlyavina,
¥, Skrastin, K. Berzins and many others, Freshwater linegtone
dzpogits have been detected in many areas of the repudblic,
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where they were previously unknown and where they were not even
expected. There are more than 800 such deposits and this
agriculturally valuable mineral became accessible to every
collective farm, They have been described by Ya. Cleynis,

V. Staprens, Yu, Abolkalns and rany others.

Several Permian limestone arees in the west of the
republic have been explored in detail. The survey work has beeJ
oarried out by A. Skrastina, Yu., Abolkalns and others; it hes
ensured the cement and food industries with reserves of high-
guality lirestone for many years,

For a number of years other investigators have been
paying attention to deposits of gravel and shingle, which are
widespread throughout the republic. Ya. Sleynis, V, Staprens,
I. Danilans and others have made a big contribution to this
work, :
Gypsum deposits in the Riga region have been surveyed by
F. Bogomolov, Berzins and Ya. Gaylitis., Glass and mold s&nds
have been investigated by F. Pinnis, K. Berzins and K. Yurevich.;
Their properties have been studied by P, Vitols and V. Kuwsh. :
P. Noamlis, R. Druviet, M. Galinietse and others have been £
engaged in the study of peat deposits. 1

Bog ore and brown coal deposits without industrial
significance have also been investigated.

Al1 the survey work has been accompanied ty datailed
studies of the technological properties of the raw materials
and their suitability for current requirements. The properties
studied include the mechanical, chemical and mineralogicel
compositions, physical prorerties and technological gualities.
All the data relete io laboratory, production and semi-product-
ion corditions. E. Vintins, E., Rinks, O, Ror and . liatison3s
have been responsible for much of this work., The technological
properties of various clays have been investigated by Tu. Lyduksp
A, Varvads and B, Gormanis,

Reports on all this work, running into many hundreds,
indicate an abundance of high-quality building naterials within
the territory of the republic and contain all the data needed
to plan the extraction of building raw materials and work out !
the details of their production,

Attempts have also been made to summarize the survey dataj
Reports of thia type have been prepared by M. Ansberg, E. Rinks
and Yu, Selitska on clays, A. Klyavina and K. Springis on
dolomitee, V. ¥elnalksnis, T. Bartosh, I. Denilan and Yu.
Abolkalns on freshwater limestone deposits, V. Staprens and Ya.
Sleynis on sands and gravela and A, Skrastina and F, Bogomolov
on gvpsums, V, Kursh and V, Platsens have compiled minerai mapé
for all the administrative regions and the republic as a whole.

At vresent enough useful minerals have bezn surveyed to
supply the industries of the republic for many years.
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Special mention should be accorded to the oil and gas
prospecting work within the republic begun in 1946 by the
All~Union »etroleum institute and now continued by the Geology
and Mineral Resources Board of the Council of WMinisters of the
Letvian 5,5.,R, This work is connected with deep drilling and
has provided a great deal of data on the composition and struct-
ure of the early Palasozoic strata, which do nct oucrop at the
surface and which have not previously been penetrated by Ariil
holes. At the present time there are a number of boreholes in
the republic dowr to the lower Palaeozoiec, while three have
Teached the crystalline basement rook. Several other boreholes
are at present ir process of being carried down to this crystalld
ine fourdation.

The results of this work have been regorted bty N.
Kudryvavtsev, L. Petrov and M. Peyeik,

Hydrogeological Work

The hydrogeology of the republic is becoming an ever A
more important factor in the national economy. It began to te |
investigated in the early postwar years, when the hydrogeologicaﬁ
conditions in lLatvia began to be studied by the north~-wesiern
geological bhoard of the linistry of Geology and Mineral Resource?
of the USSR. 1In a few years a large amount of material had been
collected and published in the reports and monographs of M.
Zummer. To her work, the first reports of ihis type, & schenatig
hyrdrogeological map o the republic was also attached. Sub-
sequently the work was extended and further materisl presenteil
by Ya. Czolin, :*. lavrirovich and others. A number of hydro-
geological problems were clarified in the pudlished works of
A, Dzenis-Litovskiy, A. Silina-Bekchurin and other authors.

Lately, M, Lavrinovich has given a descrivtion of all the
m0st important horizons of underground water and & description
of the conditions of formation of ground water in the republic,
The territory has been regionalized o. a hydrogeclogical basis.

For a number of yesrs there have been studies of mineral ;
waters, in particular the hydrogen sulfide waters of the spas g
of Kemeri and baldone. The most importsnt part of this work |
vas that devoted to a study of the conditions of formation of
the hydrogen sulfide waters of the Kemeri regicn, carried out by
the Institute of Geology and Xineral Resourcss together with the
office of the Soyuzgeokaptazhminved. A, Indans, P. Mikhaylovskiy
P, PTchelin, E. Springis and G, Jacobson participated. The work
was the completion of studiws begun earlier by Ya. Vintine,
¥. Tsukermannisz and others.

Considerable theoretical and practical value nust be
attrituted to the work of V. Staprens on the laws of migration
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of capillary-bound moisture in the aeration zone and on phenonm-
ena connected with the filtration of water through stratified
layers of soil., M. Matison has carried out = number of studies
in the field of hydrochemistry. -

The development of the national econony means constant
exparsion in the field of water supply. In this connection the
anount of drilling undertaken hy the Board of Geology and
iineral Resources increases from year to year and at present
involves the annual drilling of hundreds of wells.

In every hydrogelogical investigation an important prob-
lem is to establish the conditions of formation of underground
water, its qQuality and range of usefulness. 1In this connection
drillins is always accompanied by water analyses of various
kinds and by geological reports on the water-bearing horizons.

Gen G f the Repub

The planned study of the general geology of the republic |
also began just after the 2nd World War. The first survey work |
was organized by the All-Union scientific research institute foxt
oil exploration in the region of Plyavinyas and Ogre and directe
by K. Mironovsy there followed work in the Abavekiy region,
directed by Ya. Nikitin, and in the Bausskiy region, directed
by E. Platonova,

In the course of preparing plans for the construction of
a2 string of hydroelectric stations on the river Daugava, the
Inatitute of Geology and Mineral Resources carried out the
survey and mapping of a ten-kilometer strip along the river
valley, from the town of Dris to the river mouth. Although the
work did not correspond to the conditions laid down for the
national grid, it did yield am abundancr of materisl on the geol
ogy of the river valley, the lithology of the rocks along its
banks, the conditions under which they were laid down, the
hydrogeological features of the zone and the engineering
poasibilities at various points up and down the river. A large
number of pecple collaborated in this project, among then
P, Liepins, V. Perkons, A, Xlyavin', E. Springis, 0., Varfolom-
eyev, !, Mayore, M, Xurkle, M. “ovalevskiy, V. 0Ozolin' and
A, 7anputnin’'.

An area survey ras also made of vart of the basin of the
river Venta, within the limits of which there was established
a complete croass section of the glacial deposits} this cross
section could be used as a standard for all the adjacent
territory., This region has been described by V. Perxons. A
detail study has been nade of part of the shoreline, character-
ized by manifestations of the various stages of d~velopment of
the Baltic basing these have been described in the works of

|
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Ve Ultst and E. Grinbers. These detailed investigations
revealed imvortart tectoric deformations of the shorelines
of different stages of the basin, which made it vossible to
evaluate the latest tectonic movements in this territory.

A numter of monographs have been prepared from existing
materials on the adzinistrative suhdivisions of the republic.
Among these it is necessary to note those compiled by A, Indans
and Ya, Selitska on the geology of the Tiga, Daugavpils and
Liepaya Regions.

At present the Board of Ceology and llineral Rescurces
of the Council of Ministers of the Latvian $,S.R. is carrying
out a planned geological survey on sheets of international sizq
™e survey is accompanied »y a large amount of drilling for
rmapying purposes, which will no doubt give abundant new
material on & hish scientific level., 4 lezding part in this
vork is being »layed by Ya. isans, Ya., Sleynis, A. Gavrilove
and G, I'‘ironov.

The geological work is being carried out in pareliel
vitr & geophvsical survey of the republic., 1t was besun in
1044 Ty B, Vitkevakiy and A, Chebrilov, and, alter & certzin
interval, was resumed under the direction of D. Alekseyev.

At present the range of this work is being sharply extended;
various geonhysical methods are beirg applied to nuierous
investigations desipned to »rovides new dats on the stiructure
of deep~lving ztrata and tectonic features of the republic.

Al the investigatione —enticned have been described
in coliective works now being printed. These are the XXXVIII
volure of the "feolozy of the USSRE", »nrepered by the Boari
of Seolocy and .:ineral Lesources and a menograph deseription
of the ~eclogical structure of the territory of the Latvian
3,5.,2%., prepared by the Institute ¢f Geology and rinerals in
the Latviax tongue. These two collective works will be the
first c2mvlete and comprehensive scientific reports on the
geology of the reoublic.

Corclusions

Ir » short reviev it is not even oos:ible to enunerate |
all the »eological work that has been and is teing carried out
in the republic, not to nention the main conclusions flowing
fror this worx. The mosi important results are discussed in
a nunter -f rublished worke by P, Liepins, V. uselnalksnins, V.
Ul'st, °., Ul'st, I. Danilans, 2. Grinberg and others. 1In a
fFeneral form thev are also contained in the monogr-phs, already
mentioned, that have been rrepared for publicatior to mark the
20th anviversary of the republie, MNeveriheless, ever what has
teen vritten is enough to denonstrate the trecendously rapid




growth in grologiocal investigation during the postwar period.
However, the tvest indication of growth can be got by comparing
nunvers of workers engajzed in geological research., Thus, in
1040 the Institute for the Investigation of Useful l.inerals
had about 20 geologists, including a number holding more than
one rosition. There were rnot nore than 15 technicisns on the
stalf ol the institute. Thiz includeu & small drilling group.
Scienti{ic research work was carried out by the department of
geolosy of the Faculty of Natural Science and !ineralogy and
the Faculty of Chemistry of the University, a total of fewer
than ten amen. At present the Institute of Geology and !'ineral
has a permanent staff of more than 100, including 41 geologist
and 45 specially trained technicians., The Board of Geology i
and ‘ineral lesources has more than eight hundred nmen,
including more than 100 geologists and engineers. The Instit-
ute and the 3Board bott have well-equipred laboratories. The
Board has a large number of drilling rigs, both mobile and
fixed, and ancillary transport.

loreover, many of the repudblic's planning institutes,
the Railroad Board and the llinistry of HNighways also have
geological departments with a total of not less than 50 gecl-
ogists and supporting tecnical staff. Thus, we now have a
grand total of not less than 1,000 geological workers, or
at least 15 times as many as 20 years ago. And these worxers
are incomvarably tetter eguinped with laboretories and so on.

In Soviet Latvia geological investigation has progressed
at a Tate no less rapid than that of the economy as a whole.
Trere is no doubt that in the future the zcologists will con-
tinue to make a valuable contribution to the nation's effort
to establish a communist society.
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FORESTRY AND THE NATIONAL ECONOMY

by A.Kalnin'sh and A.Kundzin'sh Pages 215-227 ,

Maximam rationalization and inteunsification of
forestry is immensely important for the Latvian S.S.R.,
wher=2 more than a ten~year norm of the annual growth was
being felled during the bourgeois regime in Laivia; this
superfelling was more than doubled under the German fasclist
occupying forces as a result of their policy of predatory
felling.

Although, since the liberation of the republic from
the Germans, “he felling norm has been reduced by half as
comparad with the pre-war norm (only three instead of gix
million cu.m), and all the areas previously felled have beeq
re-~afforested, the condition of the Torests in Latvia is
still not satisfactory. 1t 1s therefore incumbent on
forestry workers to give the utiost attention to the elab-
oraticn of a theoretical basis for the development of
Latvian forsstry and to give every possible assistance 1o
the Miniatry of Forestry and rforest Industry in organizing
rational foregst husbandry and exploitation.

During the 20 years that Soviet Latvia nhas been in
existence much work has been accomplished in this fielgd,
and production organizations have been gresatly assisted by |
research workers of the Institute for Forestry Problems snd
Wood Chemistry. 1n theilr work the individuali departments
of the Institute have teen constantly concerned not only
with current requirements, but with anticipating them, eun~-
visaging and studying problems such as the application of
artificial fertilizers in forestry, the modification of the
properties of treces in required directions, the elaboration
of new methods of selecting trees, etc., making extensive
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use of the most recent physicochemical methods 1in thelir
wOoTrk.

A. series of research theses have been prepared in
the Department of Forestry and its Laboratory for Soil
Chemistry and Biology; these have dealt with Forest and
Forest Orops (A. XKundzin'sh, S. Salin'sh, Ya. Gallls), the
Toe of Herbicides in Forestry (A. Eglite), Growing Knot-
free Wood (M. Bush), the GChemical and Physical Properties
of 8Soils (V. Kapost), and the Control of Forest Pestis
| (8. 0zol). The results of these researches are being
introduced into Latvian forestry.

Work has been in progress in the department since
1950 to find the best metnods for afforesting the sand
dunes of the Baltic littoral and the bay of Riga. As a
result of these researches, M. Bush has developed several
methods for preparing soil for growing foreat crops by
introducing a layer of organic substances (5-10 cm), such
as peat, brushwood and lumber detritus, at a depth of
30-40 cm. Bxperience has shown that even on sites vhere
plantings on unprepared or mere loosened soil are nearly
always lost, the afforestation procedures advocated by the
Institute will assure well~rooted crops, with an incre-
mental growth much superior to that of the check seedlings.

In biological researches on sdoils A. Eglite deter-
mined the role of mycorrhiza and microflora ln the nu-
trition of trees on poor solls. It was established that
with the help of mycorrhizal fungi pine can assimilate
autrient substances both from minerals which are soluble
with difficulty and from some partly decomposed corganic
substances in the scil. Assessment of microorganisms
showed that the active microflora aggregate in heath and
sand dune soils is 3-4 times less than 1n white moss heath
soil. Organic substances must be usad to improve the bio-
logieal activity and fertility in sand dunes, while for
heath soils deep tillage (30-60 cm) 1s needed, the plant
cover being turned in and the surface of the soil spread
with ortstein. A year should be &l lowed after tillage he-
fore planting trees. It was established that microbilo-
logical processes have a major effect on soil fertility.
The decline in the growth of 10-20 year~old pine on heath
is attributed to the fact that mineral N is not released,
s¢ that growing plants suffer from N deficiency. This wes
confirmed by field experiments using fertilizers. The re-
sults of these studies showed that afforestation of the
poorest (dry) heath soils was impossible without fertili-
zers. The experiments confirmed the expediency of using
ammonium sulfate and organic substances as fertilizers for
poorly developing pine crops. It was established that
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heath microflora is capable of producing up to 40 kg
mineral N per ha. in 7 days, so that there is little like-
lihood of loss of N by leaching. More extensive production
experiments were started to determine the economlcally most
sultable kinds of fertilizers and the dosage.

Biological methods designed by the Institute for
preparing heath soil have been widely adopted in practice.

In studies on the effect of microelements on the
growth of trees it was established that the treatment of
pine and spruce seed with microelements - Cu and Co -
increases seed germination vigor and enhances seedling
development.

In work dealing with the introduction of valuable
and fast-growing trees, 8. Salmin'sh established that the
introduction of larch and poplar into the Latvian forests
would considerably raise forest production. European larch
(Larix decidua) is an especially promising tree for the
conditions of the Laivian S.S.R., and there are plans for
its future large-scale introduction into the Republic's

forests. It occupies first placg/for productivity with an |

annual growth of wgod of 10-12 m“/ha., while Sukachev
larch gives 8-10 m°/ha., and Japanese larch (L. leptolspis)

e

10-12 m5/hs. In some forest conditions larch growth con-
siderably exceeds that of the local conifers - pine and
spruce. Siberian larsh (L. sibirica) under cultivation
frequently suffers from the winter frosts, and is highly
susceptible to pests and fungus diseases, European larch
reproduces itself nsturally, especially with mineraliza-
tion of the soil. At the Rezeke Forestry Establishment,
Latvian S.8.R., there are plantations of 40 year-old
second and third generation RBuropean larch, with & good
fruit yield and natural regeneratiocn. Thege plantations
are a valuable seed reservoir for the Republic.

S. Salin'sh and Ya. Smigla have established thc most
productive species of poplar: Canadian (Populus deltoides),
"srown-twig" (P. tristis), balsam poplar (P. balsamifera),
Californian poplar (E. trichocarpa), and 4 hybrié forms -
P, _nigra x P. pyramidails, P. nigra x P. suaveolens,

P. balsamifers x P. berolinensig, and P. balsamifers x
P. nigra.

For decorative purposes the most suitable is Pro-
fessor Yablokov's hybrid poplar - the Soviet Lombardy
poplar (P. pyramidalis). Agrotechnics were also developed
for planting poplar in the nursery and as crops. Twelve
thousand varietal cuttings are provided each year for trialj
in production conditions.

As a result of studies on the use of chemical con-

trols against unwanted vegetation in forest husbandry,
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A. Bglite has developed methods for using34-D (2,4-di-
chlorophenoxyacetic acid), and 2,4,6-T (2,4,6-trichloro-
phenoxyacetic acid) for the eradication of alder, birch,
willow, and hazel along ditches, in meadows and on pasture;
preparation MG-T is suitable for the contrel of couch
grass, snd trichloroacetate ammonium suifanate for pre-
paring soil under forest crops.

This method of controlling undergrowth is being ex-
tensively adopted in forestry and asgriculture.

Methods for the control of pests of pine planta-
tions have been developed by G. 0z0l, and are already being
used in forest husbandry. In May 1959 an alrplane was used)
for dusting pine plantations to eradicate cockchafers
(Melolontha wvulgaris) over an area of 6500 ha., 85-100%
eradication being achieved. :

The Department of Forestry Selection and Seed Breed~
ing oniy came into being in January 1958. The fundameniel
task of the Department is to bring to light fast-growing,
technically valuable formes of trees with high resistance
to peste and dieseases already present in the Latvisn
forests, and to produce new forms by artificial hyovrid-
ization, to develop practical wethods for the reproduction
of high quality forms of trees with a view to their exten-
sive use as forest crops, as well as to achieve the
principal aim of all foresters i.e. to increase the pro-
ductivity and value of our forests,

The theme of the research done in the Department
corresponds to thie task. Under the thesis "The Intre-
duection of fast-growing and technically valuable Trees",
members of the department have worked on the following
problemsg:- )

l. Black and speckled alder (Alnus glutinosa &

A, incana) hybrids and their forestry charscters. :

2. High-quality forms of Scotch pine (Pinus i
sylvestris) in +he forests of the Latvian S.S.E. <

3¢ Cultivating willow in the Latvian S.S.K. :

Detellsd study of the morphological, anatcmicsl, and
bicleogical characters of a whole range of natural alder !
nybrids occurring in the forests of the lLatvian S5.8.R. eas-
tablished that these hybrids are different intermediste
forms from black to speckled alder, tc & greater or lesser !
eXteénit showing heterosis, i.e. fast growth and enhanced ;
resistance to adverse growing conditions. Wood from the
hybrids is entirely suiteble for msking plywood. Methods
were elaborated for hybrid reproduction voth from: seed and
vegetatively. Varicus hybrid forms of slder were obtained
by artificiasl crossing, and their characters are still
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being studied. In the spring of 1960 various lots of
hybrid seed were given to L.0.8. "Kalsnava" and to the
nurseries of two forest industiry establishments for ex-
perimental industrial testing in growing hybrids.

For the classification of high-quality forms of ping
the assessment (cataloging) and description of elite pine
trees and plantations was made at 16 forest industry es-
tablishments.

Extensive trials were made in grafting with seions
from the crown of elite pine. Sometimes up to 100% cosl-~
escence was achieved in hothouse conditions. Grafting in
the open was also quite succeasful (up to 50%).

Seminars were organized in collaboration with the
Ministry for Forestry and Porest Industry for teaching the
techniques of grafting and the collection of scions to
forest industrial establishment workers.

The apparatus buillt by Ya. Gallis for getting up
growing trees to collect cones, seed and secions must also
be accounted s considerable achievement.

Grafting with elite pine at some places wss on such §
a8 scale that at five or six forest industrial establishs . .
ments in the spring of 1960 seed plantations of pine were
started, which will be some of the first in the Soviet
Union.

The basic research on the cultivation ¢ willow was
made at L.0.8. "Kalsnava"., The development of 18 .f the
most promising species of willow was studied for three
years in different soll conditions, including new species
and forms developed at the Institute for Forestry of the
Academy of Sciences of the U.S.S8.R.

Trials were made of the technical properties of the
willow species under test, and it was established that ten
species of willow, including the new form "Lambur", are
suitable for industrial use.

Practical instructions for organizing willow plan-
tations were elaborated on the basis of these researches.

During these studies the susceptibility of different
willow species to pests and diseases, and also to damage byl
forest animals was determined. j

Under the title "Butt rot of Pine in the Latvian
S.5.R, and its control® valuable data were obtained on the |
extent of damage to pine by this fungus (Fomes annosug) in
the Republic, on the conditions for its development and
gpread, as well as data on possiblie biological and forestry
measures for its control.

Studies were initiated in 1969 for developing
methods for inereasing frost resistance in trees.

In addition to tile theme of these planned researches
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the effect was stuadicd at the Department of radioactive
irradietion of pine seed, and of black alder seed, as well
as tne effects of colchicine which, according to the liter-
ature, is capalble of causing the formation of polyploid
forms. Experiments are continuing in this direction.

An extensive study was undertaken by members of the
Department in collaboration with workers of the Trust for
Riga Gardens and Parks to assess the damage done to the
Park for Culture and Recreation by chimney gases, measures
also veing elaborated for improving the perk's condition.

Members of the Department alsc plsyed asn active role
in orgenizing the dendroliogical forest of the Botanical
Gardens of the Academy of Sciences at Salaspils.

Prior to the formation of the Department of Forest
Selection and Seed Breeding, the following work was -.ccom-
plished by the present members of the Depsrtment (at the
Forestry Department).

1. ork wes completed on the artificizl and naturall
regeneration of black alder.

2. Researches were basically completed on the root-|
ing of green cuttings from trees and bushes using growth
stimulators, 60-80% successful rooting being achieved with
such difficult subjects as differznt birch and hazel
specles.

3« A new method was developed for the afforestation
of the "“grinis" (lowland heath). At present over 2,003 ha.
have been afforested in this way.

Members of the department have delivered 86 lectures
and papers, have given about 100 consultations (visiting
the gite in the majority of cases), published 3 pamphlets,
358 scientific and popular scientific papers, and 26 news-
paprer artlcles.

, Eight recommendations and instruetions for putting
\the results of these researches intc practice have been
(given to the Ministry for Forestry and to producer
lorganizations. A
' The Department for the Bconomies and Organization oi
{Forestry has existed since May 1948, .
: In the period 1946-1959, 2 scientific workers, © [
post-graduate students, and 2 scientific correspondents - |
production workers - have vwritten thescs in the Department
and received the degree of Candidate of Agricultural
Science.

By the 1lst. Jsnuary 1960 scientific workers at the
Department had completed 12 scientific research projects
which, in accordance with the Department's aims, were mostly
complex in character and claesely related to Latvie's prac-
tical forestry production.
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{ A study on the waye of increasing the yield of '
i matchwood from aspen stands, of importance ¢VI the Renub- '
lic's industry, was completed in 1949. Thz development of
rot on aspen trunks was studied; this strongly reduces the
percentage yield of worizab® wood in aspen plantations.

The possibility of sharply accelerating growih in the diam-
eter cof aspen trunks was aslsoc investigated. On the basis
of the aata obtained a method was developed which would

i Elve technically mature aspen stands at 40-50 years with an
increased yleld of matchwood. This method was introduced
into producticon in 1680, and on instructions from the
Ministry for Forestry, is now also being adopted in (col-
lective) forests. Recommendations were also worked out for
forest husbandry on collective farms, and also on state
farms, taking into account the individuul stiructure of
plantations and the specific conditions for the husbandry
of thesgse forests. To test these recomiendations, members

of the Devartment cataloged the forests on three collective!
farms characteristic for the Republic and elaborat=zd a fan-|
year plan for their husbandry. For the dissemination of '
these recomrmendations members of the Department have .
written and published three pamphlets, a poster for foregt-!
'ars on ccllective farms and a series of articles in period-
icals.

e —

¢ c————————

s e - -

In collaboration with repreovntagiV°s of the Latvian
agricultural Academy thz Department's scientific workers
have developed a nsw system for the typological classifi-
cation of forests corresponding to the requirements of the
presaent level of producticn, and based on the principles of
Michurin's biology. This system and the principles for
typological clagsification wers considered and emended by
Ehg inter-republican Conference held in Riga in Octoder

953.

The wood sorrel forest vegetation type of conditions
. mest frequently encountered in the Latvian forests was !
studied in detall. Within this type it was estsblished
that three variants must be distinguished, i.e. the low~
| Land, the hilly, and the {(sandy ?) wood sorrel. The ex— ;
!te“nal characters of each variant are described and iheir

economic properties given.

In addition, especially importsnt mention must bve
made of the work devoted to the study of the structure,
zrowtn, and regeneration’ ¢f spruce stands of different ages
which occur very frequently both in collective farm and
state forests. As a result of the studies made, 1t was es-
t tablished that free selective Pelling should be practiced
‘in spruce stands of different ages on unswamped mineral
12211s with a predominance of 40-80 year-old spruce. This
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gives an approximately 30% increase in the productivity of
spruce stands, as well as g consiasrable lnerease in the
s8lizc of the irecs being felled. A methiod was developed
for the free sclective felling of sprice stands ia the
state foundation ani in collective farm forests. System-
atic trials of the method have been made on fixed test
plots from 1u46, and from 1951 on a production ccale 1n the
Gulbenskoye torest circuzt (Gulbenskiy Forestry Industrial
Bstablisiment). The freze s:zlcctive felling method is
gradually being introducs. in tie state forest foundation
forests, and by 1 January 1935) had already bteen adopted in
the forest husbandiry of 150 Latvian coliective fhrms.

Improvement cutting in the Latvian S.S.R. is of
eapecial importance since the amount of wood prepared by
improvement cutting and similar sanitary Telling 13 apurosei
imately the aame as that procured by the main felling. It !
must 2lsa be borne in mind that many tasks of importance |
to the national economy are f1lfilied by improvemeni cut- |
ting, for =xzample: improuving the condition of forest plan—i
tations, raising the gquality of stands, reauacing the time |
thr growing technically mature timber, ete. The sciution |
of the problems concerned with the rationalizetion ot im=
provement felling is further complicated by the fact that
each tree zn. forzst type has its own specific variations,
so that imprcvemsnt Telling may well not affect the de-
velopment of a plantation uniformly. For this rsason the
subject of the rationalization of imuprovement felling has
been treated in sectiona, ani upon completion of the re-
searches on an individual section the results were at once
communicated to the Ministry for Forestry and Forest In-
dustry of thz Latvian S.5.R. to be splied in production.
Tre sc. researches wers made in close collaboration with
productiosn workers; consultations were hell in the forest
each year. Instruciions were issucd for applicaticn in
practice on the rationalization of improvement felling in j
pine and birch plantations cn minerasl soil, and for ddirest
husbandry in deciduous plantings with second growth spruce.

Members of the Department together with colleagues
from a nunber of other sciesntific research institutes col-
laborated in a work to determine the optimum ages for fel-
ling pine plantations. This task was successfully accom-
plished; thz conclusions reached f rmed the basis for
determining the age for felling in pine plantations of the
state forestry foundation of the Latvian S.S.R.

The completion of two economic studies of exception-
al curreut interest must be mentioned. 1In one of them the
vossibility was established of reducing the costs of
measures for forest drainage, and reconmendations were
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. dation. The r ecommendaticns on both subjects have been

made on some problems connscted with the organizution of
forest drsinage in Latvian forcests.

The purpose of the s=zcond study was to ascertain the
most suitable types of forest roads and the priaciples for
planning a road network in the Latvian state forest foun-

communicated to production organizations, and are being
used in the planning and organization ol forest drainage
and road-building work.

In addition to thesz major studies, a series ot
extra stulie s were completéd, the result s of which heve :
also been adopted in production. :

Apart from aumerous neéwspaper zrticics, the members |
of the Department since it 5 creation have published 73
papers, pamphlets and books, inciuding & monograph on
"Shruce and the Snruce Forests of tiae Latvian S.S.R.M (15
printed pages). ;

Members of the Department have read paprs and com- |
municatiosne at 15 All-Union and inter-repuolican conler-
ences dealing with differeni brancles of forest husvanary.

The Depariment for the mechanization of Ferestry
Work (calk¥ d the Department Ior Forest Exovloitation until
1958) has operated from the foundstion of the Instituiz,
Initially it had two aims:-

1, The daevelopment of & rational technology for
sawmills, the drying of forest products in hermetic drying
chambers, and the making of slabs from wood shavings and
sawdust {this work has recently been transferred to the
nawly organized Laboratory for the Mechanicali Technology
0f wood).

2. The development of rational proescures and
tools for improvement felling., 1In these studiss the fol-
iowing resulis have been obtained:

&) 1in accordauce with working diagrams developed
by the Department for efficient tools for dealing with
saws, a whole range of these tools (25,000 piecces) was
nroduced in 1988 at the Galichskiy Maintenance and ;
Mechanical Factory and distributed to sll the Forest In-
dustry Establishments of the Soviet Union:

b) in the seme year the Kishinev Maintenance :
Mechanical Factory manufactured 1,300 dies designed by thej
Department for cutting hand-saw teeti, and these have also)
been distributed to all Forest Industry Bstablishments of !
the Soviet Union:

¢) a new high production form of "M-1" saw-testh
was designed, which is at present being widely used in the
Forest Industry Establishments of the Latvisn S.S.R.:

.

d) a new sira.ght form of frame was developed for
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Weame-saws and for 122 and 107 ecm eaw bladas. The frames
are made in accordance with the Department's working
diagrams for the use of Latvian Forest Industry Estabe
lishments in the consumer goods workshqps of the Kuldiga
and Riga Fcrest Industry Estsablishments

e) an amtomotive electric power plant was designed
and built which facilitates the complex mechanizaticn of
tree felling, cutting out brushwood, hauling long wood and
asegortments, using radio-controlled winches. The auto-
motive electric power plant was successfully state tested
at the Pushkin Machine Testing Station, Moscow region, and
declared suitable for foreatry work.

f) pincers were designed with an indieatcr for ;
setting saw teeth, making it pcssible to set hand saw
teeth with an accuracy of Oe 056 mm.

g) "Riga type" axe was designed, which elimintaui
the possibility of wedging in the log and frequent break- g
ing of the shaft. The lLatvian Min‘stry for Forestry and
Forest Industiry, with the support of the Council for the
gational Economy, plans to produce 5,000 of thege azxes in

960

h) a choppsr has been developed which is more
suitable for thinning and clearing:

1} & vortable soil drill *PB-2" was designed ca
the basis of the “Druzhba" mechanical saw with changeablef
12, 15, 20 and 30 cm borers and working parts for hoeing.
The dt-il1 is extremely important for sfforestation on
sandy scils and planting seedlings of different ages. Work
productivity is increased 2.58-4 times., Working disgrams i
for this drill were elsborated in 1969. gn instructicns !
from the Ministry of Porestry and Forest I Luh%tIV, in &000:
! the Workshop Administration for Light ;naust”y oi &} .

Council for Nationel Economy will produce 50 ox these saiA1
drills: ,

3) the construction was developed of a portable
wpchanical soil hoe for preparing sowing plois and hoeing -
between the rows in nurseries: '

k) & knapsack forest aggregate "RA-1" was designed,
provided with a 4 25 cm disc saw, a chzin saw with a bar
31 om in length, a rotatory blade for mowing grass arnd
shoot growth, snd a soil cutter for preparing sowing plats
and hoeing between rows. An experimental prototype was
yroduced and subjected to production tests.

The Department is at present developing other work-
ing heads for the aggregete - a resgper for mowing shoots
and a bark~stripping cutter. In 1960 it is intended %o
produce 40 experimental aggregates for test.ng in
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production conditions, followed by series cutput in 1961;

1) a new method was developed mainly for preparing
brushwood and branches for transportation by pressing them
into so0lid blocks, all being laid in the same position. An
experimental prototype of press "PlO-5" was produced at
the "Rigasel'mash" (Riga Agric. Machinery) factory accord-
ing to the plans of the Special Design 0ffice of the N.W.
The press succgssfully stood up to production tests, pro-
ducing 12-14 m blocksper shift at a cost of 8-12 roubles
per mY. The Ministry for Forestry and Forest Industry of
the Latvian S.8.R. envisages producing 10 of these presses
in 1960 at the "Avioremles' factory.

The Depariment has published 3 books, 71 sciznitific
and popular scientific papers, delivered 237 lectures and :
prapers, and £ other papers at All-Union conferences, g ven;
a series of short courses for saw- and mctor-men for the
YDruzhba" mechanical saw, composed 2 sets of instructions
for making frame-saw frames, and for the use of the
"2~3h." die, given more than 200 consultstions on ths
mechanization of improvement felling, soll treatnent, the
uge of felling detritus, the ratiocnalization of felliing
tools, etc.

The Department particlpated in competitions
announced by the Ministry for Foresitry and Forest Indusiry
and the Speclal Desizn Office of the N.W., receiving two
money »rizes and congretulations.

The Institute for Forest Problems and Wnod Chemis~
try has been a constant parficipant in the All-Union
agricultursl Bxhibition in Moscow, and is now tsking part
in the Ali~Union and Repuvlican Exhibition on the sattain-
ment= o the naticnal economy. On “wo cccasions the
Institute hag been awarded medals. MNore than 20 memoberz
oZ the Institute have taken part in the exhibition.
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