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The subhject of this paper is Lh: organization of
research in the colton ginning industry of the Soviet Union,
The purpose of the paper 1s to ucquaint the participénts an
the seminar in brief{ with the operation of the cotton ginnina
indus‘ry, the arrangement and structure of 1ts research esta=-
hiishments and the hasxc.results of their studies,

Cotion growing 1s developed on the territory of saa
repuntics of the USSR == Uzbekistan,Tajikistan,Turkmenia, nir=
ghazis ,hazokhstan and Azerbsarjan, Accordingly these ace
areas with a8 cotton ginning industry which procures raw cotiorn
and ensures ils primary processing,

As compusred with the praetice in other countries (o
instance the United States) Seviet cotton grow.ng farms deliver
unginned cotton and not fibre ,This has a very substantial ciioo
on the structure and organization of the Soviet cotton qinuing
industry,rhich encompasses hoth procurement centres and cot!aoy
ginneries, Every cotton ginnery has affiliated to 1t Severn,
procurement cenlres where the tarms deliver their crop. The
procurement centres receiv: the cotton and pay the farms througr
the hank according to the amount and grade of cotton dgelivered,
The procurement centre is also responsible {or drying the rotion
é and removing waste material, The cotton 1s sinred by graae
and delivered to the colion ginneries for processaing,

This organization o! the cotton gqinaing 1ndustry peeecs -
tated the development of o special state standord (GOSTY for
raw cotton while in the other covton growing countries there

1S 3 gualitative assessment ot cottorn ginning produrts == 1he




lint and the seed, The procurement centres in the Soviet Union
are equipped with special cotton evaluation devices and machinery
for loading cotton into storage which is also something that
other cotton growing countries do not have,

According to existing standerds in the Soviet Union raw
cotton is divided into four grades according to appearance and
quality characteristics,

The Uzbek Republic 1s the leading producer of cotton 1in
the country and accounts for 71 % of all the fibre,seed énd Jant
put out in the USéR. There are 2,4 million hectares of cotton
plantations in the Soviet Union including 1,6 million hectares
in Uzbekistan,

The Soviet cotton ginning industry was started in 1918
when the Government of the Turkestan Republic nationalized all
key branches of the national economy, bue to the disrupted eco~-
nomy resulting from the Civil War only 60 out of the 200 semi~
handicraft cotton ginneries in the region were in operation in
1918, In 1919 the number of cotton ginneries in.operation went
down to 35 and subsequently enployment was cut down fromll, 000
in 1918 to 4,500 in 1919, Labour productivity in this branch
of industry was just half of what it had been before the 1917
Revolution.For instance,the Andijan cotton ginnery with H gins
in operation processed 2 rail wagons of raw cotton instead of
3-~3.5 as before, The Assakinsky plant woth 10 gins processed 2
rail wagons of cotton 1nstead of 4,etc, And so despite the
considerable reduction in the sown areas and low yields,the
cotton ginning industry at that time could not cope with the
crop, By 1920 the stock of unginned cotton in Turkestan (as

Central Asia was then known) reached 64,000 tons, The immediat ¢

result was 8 considerabite reduction 1n cotton fivbre del.verie:




to the textile mills in Russia,

It must also be noted that at that period when the Soviet
power was just being established throughout Turkestan,the cottoa
ginneries (located as a rule in the rural areas) developed iato
working class centres and promotec the consolidation of frae
~rnal ties between the workers and peasantry,

The first important steps aimed at rehabilitating Soviet
cotlon growing and the cotton ginning industry were outlined
in Jecrees issued by the Council of People's Commissars in
1920 and signed by V,Lenin,These decrees provided for certain
land tenure and water supply priviledges for the cotton growing
farms, The formerly existing oxpérinontal fields and plant
selection stations were restored and new ones oryanized, All
the avtilablo.scod material wes taken account of and the seed

of improved varieties of cotton was purchased ,Existing irriga~

tion systems were improved and new ones built,

The programme for restoring and organizing the Soviet
cotton ginning industry also provided for the economically
expedient distribution of cotton ginneries and their egquipment
with highly efficient machinery made inside the couatry,

By 1927'the region had 17 new cotton ginneries and a
number of existing enterprises had been restored .There were 80
cotton ginneries in operation and by the end of the first
five=year plan their number md grown to 90, The industry
operated 643 gins and 336 linters and there was also an effec~-
tive and ramified system of procurement centres,

The yoar 1925 saw the beginning of Soviet cotton ginnery
machine building at the Nevshy Shipyards in Leningrad, In 1926
the Baltiysky Mechanicel Works and the Putilovsky Machine Build~

1ng Plaot in Leningrad began quantity production of hydraulic




cotton presses, The introduction of the new machines which

replaced sma.l=power screw presses made it possible to 1mprove
pressing of fibre in bales,raise the payload of railway trucks
and reduce costs in bole packing.

The devclopment of the cotton ginning industry went
hand in hand with research, An experimental cotton ginnerv was
organized in Tashkent in 1925 and its staff launchew . .onned
studies of all the basic processes (preliminary cleaning,ginning,
linting,pressing,mechanization of work,etc,).

The further development of cotton growing 4nd of the
cotton ginning industry and the necessity for a mach ine~huiliding
industry to meet Lheir requirements called for a broader scope
of research in this field.In 1937 the Council of People's Commi-~
ssars adopted a Jecision to reorganize the experimental cotton
ginnery in Tashkent into the Central Cotton Ginning Industry
Research Institute of the USSR,

Our lnstitute,as the lesding research establishment in
this branch,has becn entrusted with a wide range of problems
arising from the methods and technology of primary processing
of cﬁtton,improvement in quality of produce,development of
highly~efficient maichines and instruments,mechanization of
labour~absorbing and difficult operations,automation of pro-
duction and also the solution of problems related to economics
and the scientilic organization of labour in the industry,

In order to give you an idea of how the Institute copes
with these tasks in practical terms 1L is necessary to mention
the structure of the Institute,1ts sta/f and the affiliated
bodies,

The Central Cotton Ginning lndustry Reseurch Institute

comprises li rescarch lahoratories includinag 11 independent



H

sub=divisions and 2 departments, The Institute also has under

it experimental work-shops and an experimental cotton ginnery
located in Tashkent region, Besides,there is a branch departmont
of the Institute in the Azerbaijan republic,

The Learned Council of the Institute comprises highly=
qualified research workers from the Institute itséif and from
other research ceamires,as well specialists from industry,degign=-
ing centres and higher educational establishments, At its meete
ings the Learned Council sxamines major sctentific and cnginee~
ing problems facing the Imstitute or the indystry ,the progress
made in verious research items,works out long~range plams of
research in cotton processing and elaborates recommendstionms to
industry,

The laboretories and sub~divisions of the lastitute
which are directly engaged in research activities Lave a staff
of highly~qualified resesrch workers with degrees and all the
necessary instruments,equipment and electrovic computars.

Practical experiments are conducted st the experimenmtal
workshops which manufacture all the required parts, units,models,
etc, for the experimental tesgting of new equipment and mecha~
nisma developed at the lahoratories.

Besides,tnere is a practice of undertaking experimentsl
research directly at the cotton ginneries and cotton procure~
ment centres and in this the industry renders its whele-hearted
support,

Agother expcrimental cotton ginnery has been put into
operation at tne Institute recently It will comsiderably facili=-
tate experimental research. The ginnery is 8lso to serve as &
production base for the shaft ginning of fine-=staple cotton

and the processing of bast fibre, A big mechani.al workshop




is to go up on the territory of the ginnery soon,
The Institute,including its branch depsriment and expe~

rimenta]l sections has a staff of 700 of which 200 are research

workers (28 with a Ph,D. and 1 with 8 D,tc, degree) . At present
three staff resesrchers ar. preparing to sustein their docto~
rate dissertstions and another 10 ere working for a Ph,D, degree.

During the years of its existence the Institute has
treined a big number of research workers who are currently on
the staff of the Institute or do scientific studies at otho; “
research and higher educationsl establishments., The workers of
the Institute h.ave received over 80 author's certificates for-
various invebtions conceraing the methods and tqéhnology of
primary jrocolsing of eotton, Over 700 collections of works,
monographs,booklets,articles,instructions and other pnblicltiono"
heve been releaced by thelnstitute outlining the results of its
research, The staff of the Institute have won various awards.
at the USSR National Ecounomy Exhibition in Moscow, In 1952 a
group of steaff members won the USSR State Prtzek!or developing
highly efficient equipment for the cotton ginning industry,

After 8 research hss been completed and preliminary
results approved the Institute works out the techaelogienl
arsignment and hands it down to the Special Designing Bureay
For Cotton Ginning or any other specislised orgenization for
the development of experimentsl models of uachinol,iuatrulgnt-
or mechanisms . The orgsnization works in closc comtsct with

the Institute and this ensures the introduction into the design

of 81l the new ideas developed by the Institute,

The experimental model of the machine,instrument or me=

chtnism which 1s built on the hasis of tne parsmetres devoloped

by the Institute as first tnsted at the designing centre ano




then given over for all=round industrisl tests in which the
workers of the Institute also ta'.e part, The results of these
tests may necessitate improvements in the design or it goes
immediately into quantity production and introduction at the
cotton ginneries and cotton procurement cenires,

1n those cases when the results of research do not ree=
qui;e development of machime or unit designs (as 1n the case
of 8 new technological process,new regimen of treatmont and
processong oi raw ma.erial,new method of production orgénize~
tion,etc.) the recults are given over directly to indastry for
testing end introduction,

During the 32 years of its existence the .institute hLgs
mode good progress in developing the science of primary cotton
processing,in the engineering and organizetionsl improvement
of the cotton gianing industry so as to ensure its coaformity
with the rapid development of cotton growing and the reguiie=-
ments of the country's textile industry,

1 would like to dwell at some length on these issues,
During the initial period of its development the Soviet cotton
ginning industry and our Institute concentrated primerily on
the development and introduction of efficient Soviet-made
equipmeat for the cotton ginneries,the crestion of A machine~
building industry,the construction of modern cotton ginneries,
the furnishing ot the industry with pneumatic transportation
me&ns and other means of mechanization, That period saw the
crestion of an allemetal gin with the pneumatic removul of
fibre snd the modernization of existing equipment,

The lnetitute conducted extensive studies i1n the field
of sead linting which resulted in the development of r new

and haghly efficient hrush linter, The Institute also developed




the fundementaly for the design of & hydraulic cotton press,

for the largr-scale introduction of pneumatic transportation

devices, The grading and classification of raw cotton was also
placed on & scientific basis,

By 1941 (the beginning of the Great Patriotic War of the
Soviet people) almost all the 119 cotton ginneries of the coun=
try had been equipped with pneumstic transportation devices,
special clesning installations and powcrful hydraulic presses
for cotton,

After World War Two the Institute and the cotton ginning
industry were set the task of developing a set of highly effi=
cient technological equipment for quality production , The In-
stitute focused attenticn on the study of the processes and |
. regimen of operation in the basic technologieal aachines,improved
their designs,developed new equipment which was up to the new
standards, The }nstitute developed and introduced into industry
a new model of & single=chamber saw gin with a production capa~
city of 10~12 kg of fibre per saw per hour and &lso new types
of ciolaorl (a screw worm cleaner for removing small particles
snd & saw cleaner for removing large particles from raw cotton),

The Institute also worked out the fundsmentsls for the {
detign a new brushless linter with a capacity of 25 kg of lint
per unit/hour and a yield of up to 2,5 % of the weight of the
seod.Tﬁis model was widely used in all newly=built linter sec~
tions of Soviet cotton ginneries,

The Institute consudted extensive studios in the field

of mechanization of labour~sbsorbing operations in handling
raw cotton,A special machine was developed to pack raw cotton

into sagks and deliver them by a8 special belt conveyor,This

enabled the cotton ginning industry to reduce labour expenditure




in the handling of cotton 2nd to star! integrated mechanization
at the cotton procurement tcntres and ginneries during the pericd
which preceded the introduction of the methe of loose cotton
transportation,

Towards the beyinning of 1950 the cotlton ginning industry
of the Soviet Union reached the pre-~war level of production,
With the further development of ¢cotton growing the industry was
set the task of increasing productica capacity through the
reconstruction of existing ganneries and the construction of
new plants,It was also planned to rnise.the technical level and
improve production processes, The Institute made its worthy
contribution to the rcalization of this programme,

An important stage in the development of the cotton
ginning industry began in 1955 with the large=scale introduction
of harvester comhines in agriculture, The new task facing the
industry was to organizc the eotton procurement centres and
ginneries for the quality processing of machine picked cotton
which has a higher humidity and lititer .content, The introduction
of machine picking doublcd and even trebled the rate of cottm
deliveries and required new and effeetive means of mechanization
to handle the enormous volume of cotton pouring into the procu=~
rement g@entres,

A programme of reconstruction of the entire production
cycle at the cotton ginning enterprises was launched to cope
with the new requirements, This programme was based on research
conducted at the Institute i1n Tashkent in the field of methods
and technoiogy of primary processing of machine picked cotton
and also on recommendations by the Institute for the develop~

ment of new machines ( cieaners,dryers,gins,etc,) based on

moderrs and highly effective prainciples,




Drying und cleaning installations were built at all the
cotton procurement centres and cleaning units were added to the
squipment of the cotton ginneries, The Institute developed new
psrametres for the ~onstruction of new de-littering units with
a high efficiency ratio for cleaning machine picked cotton, The
lstest models which are now operated in the cotton ginning
iadustry have o cleaning effect cf 80~85 %,

As a result of extensive work in fitting the procure=
ment centré: with drying and cleaning equipment and means of
mechanization which have been developed mainly on the basis of
parametres worked out by our Institute,they have been transformed
actaélly into industrial enterprises -~- auxiliary shops of the
cotton ginneries ,Tha capacaty of the prucurement centers also
went up considerably, In 1932 it was about 1,500 tons of raw
cotton to one procurement centre while in 1967 it was already
10,500 tons,

The processing cycle o. machine-picked cutton at the
ginneries now includes continuous drying and cleaning opera=
tions which has been made possible through the utilization of
modern cleaning and drying installations,

The basiec unit =~ the gin has also been radicslly improved
during these yoars The latest Soviet model with an sutomatic
drive and control has a prodﬁction capacity of 12-13 kg of

tibre per saw per hour,which is well above the average capscity

in the country's cottom ginning industry.

All the cottou ginneries have imtroduced @ new technolo=~
gical operation recommended by the Institute == post-ginning
cleaning of fibre which ensures better removal of litter.The
uniflow cleaner develooed by the Institute and introduced at

all the cotton ginneries is being replaced by & more efficiant |




tiires~chamber fibre cleaner wh:ch remcvad 40-45 % of the
iitter,

Qur Institute conducts sysiematic research of shaft
qinning of fine-=staple cotton wh:ch cannot be processed by
ordinary saw gins. A new shaft gin was designed with 8 fibre
clesner which makes it possibie tn produce good quality
fibre from fine=staple cotton piched by rachines,

The development and introduction at the procurement
centres of such effective means of mechanization of labour~
absorbing operations as cotton delivery installationsg,

mobile belt conveyors and spacial trucks aad trailers for

the loose transportation of cotton facilitated the organiza=

tion of a continuous cycle of ~otton reception,it must be .
pointed out that the introduction of the method of loose
transportation of cotton made it possible to free over 10,000
men in agriculture and the cotton ginning industry and to
save up to 25 million roubles' worth of packing material

per annum,

A specisl device developed by our lnstitute and intended
for the reloading of cotton from piles into trucks is now
being introduced in the cotton ginning industry on 8 large
scele, The same device is used as a pneumatic delivery feeder
of cotton,The use ot these devices will considerably lighten
work,free a big number of working hands for employment in
other sections of the industry and ensure & relisble auduse
trial production process,

The cottom ginneries oi the country have expanded their
linting units which wes necessitaied by the requirements to
boost lint resources ani provide indusiry witn shortestaple

lint, The research cunducted by Lhe Institute ip this
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direction resulted in the development of a rational tech-
nological process of triple Jinting of the seed, A saw linter
was developed by the Institute for the first and second
removal of lint It had a production capacity of 35-40 kg of
lint per unit per hour and reduced the lint content in the
seed down to 3 %, Another highly-efficient saw linter was
leter developed for all three operatinns and it is now in
wide use . Its capacity is 50 % higher than in previous models
and it also provides the partial cleaning of the lint,

The Soviet standard for lint provides three grades
according to the degree of ripeness and quality of the seed :
the first grade liat is produced from first grade cotton
seed ; the second grade of liat is produced from seed of the
second and third grades of c;tton end the third grade of
liat == from the fourth grade of raw cotton seed, There are
also four types of lint depending on the length of the staple.

The Institute 1s working on -céhxnory for the cleaning
of 1int after its removel from the seed , A ii-pxxtted model
has already been constructed and underwent successful tests,

A more sophisticsted machine is 8t present under construction,

It must be noted that due to a number of reasons cotton
seed linting in the Soviet Union is conducted at the cott;a
qinugrios while in the United States it is done at the o0il
extraction plants,

Until recently our cotton ginneries received sufficiently
powerful press installastions whach provided high density of
the pressed fibre,lint ond fibre waste and also adherence to

enjineering norms in loading railway cars, On the basis of

the thooretical recedrch and experimental studies of pressing




i,

- 13 -

processes conducted by the Institute and 8lso the pfactical
experisnce accumulated by indistry a modernized model of &
press was developed incorporating vdrious devices to ensure
mechanization of labour absorbing processcs, The press 1s
now in quantity production and 1s being introduced into the
cotton ginning industry,

Contrary to the Soviet Union,the United States practises
double pressing of cotton bales, American cotton ginneries
put out so~caélled "flat" bales with & density half of what
it is in Soviet~made cotton bales, This cotton is intended
for domestic consumption and when taken up for export it has
to be re-pressed, However,an increasing number of cotton
ginneries in the United States are turning to the output of
bales with a high density,

The Institute conducts studies in the field of automa-
tion in production processes.Centralised operation of equip~
ment has been istroduced at a number of ginneries and isolope
regulating devices have also been widely introduced,The
industry is making wide use of new instrumemtal methods of
laboratory analyses for the qualitative evaluation of raw
cotton,fibre and seed, During the last few years the Institute
has developed a number of instruments and devices for this
purpose.lt must be pointed out thatrapid and precise methods
of determining the qualitative indices of raw cotton and
produce based on the use of modern lshoratory instruments
play an important part in the industry, In view of this
emphasis the Institute (jointly with designing centres) has
developed devices for taking samples of cotton and cotton

produce and also new instruments for the rapid determination
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of humidity,littering and grade of cotton,(raw cotton and
{ibre),tt residual [ibrousness of theseed,the length of

the lint and littering,which in the nesr future will allow

the complere transfer to objective instrumental evaliuation
of the raw cotton,the fibre,lint anu seed,

The introduction 6f new instruments and sample takers
will ensure regular control of production,raise the standard
of analyses and mcchanize the work of loboratory assistants.

Extensive work is being done in the cotton industry
to improve industrial safety provisions and sanitation con-
ditions. A specia} laboratory at the Institute working in
this field hss already elaborated and introduced into in-
dustry standard fencing and various dust-removing installa-
tions. The labhoratory also circulates special instructions
roigtinq to safe provisions ana improved sanitation,lt has
also recommended for use the highly—~effective cyclone~
chamber and twin-stage cyclone air purifiers, Last year the
Instotute completed research in the field of using the coro-
nary electric discharge for settiing dust It has been found
that the method is very effective in removong dust at the
cotton ginneries,

The Institute conducts annual studies of the procure~
ment and production activities of the cotton ginning enter~
prires ,the quality of the cotton and its produce,The data
thus obtained is used for drawing up recommendations to
improve the work of the ginneries,to work out plans for
the zonation of cotton varieties and to develop standards
for cotton and cotton produce, The Institute also studies

the storage regimen of cotton picked by hand and machine

picked cotton 1n piles and 1n warehouses wiih the spplicc~




tion of effective preventive means ensuring preservation
of gquality i1n humid cotton,

Every year the Institute sends out to all cotton
procurement centres and ginneries model standards for
raw cotton which are used 1n quality evaluation of cotton
delivered by the farms,

Studies ure conducted in the economic aspects of the
cotton ginneries,in their transfer to a new syvstem of
planning and meterial incentive and also in ine field of
scientific organization of labour and production,

There is 8 special laboratory at the Institute which
speci1alizes in the problems of primary processing of fibre
crops  (kenaf),

The cotton ginning industry 1s closely conmected with
agriculture and other branches of the national economy where
cotton fibre,lint and seed is widely used,Hence the resesrch
conducted by the Central Cotton Ginning lndustry KResearch
Institute is co-ordinated and often conducted jointly
with other research centres, For instance the problems of
technological evaluation of new cotion varieties,plans for
variely zonation and standards for cotton have been studico
" jointly with the USSK Cotton Hesearch lnstitéte,the lnsti-
tute of Genetics and Secd Breeaing and various establishe
ments of the State Variety Inspection Board,

'Thc Institute co~operates with the Central Cotton Tea=
Tile Industry Hesearch Instatute 1n studying problems
arising from the (vnstant improvement of the quality of
fibre produced by cotton ginneries 1in the light of require~

ments of the .extile 1ndustry, Staadards for cotton f1ibr.

and metnhods of testing raw cotton,tibre &and lint are alse
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worked out jointly, ‘

All the research aimed at improving the tochnology of
lint production and raising quality to meet the growing
requirements of customers are conducted at the Institute |
in co-ordination with the Synthetic Resins Research Insti-
tute,the Cotton Cellulose Research Institute and other
scientific research centres,

The developmsnt of methods and equipment for the treat-
ment of cotton seed before sowing is conducted jointly with
the Plant Protection Research Institute ,Resesrch in stand=
ardization of cotton seed and quality control is conducted:
with the participation of research centres of the oil ci-
tracting :'lnduury.'rho Uzbek Academy of Sciences sad its
research centres offer valuable assistance to the Institute,

As mentioned earlier the elaboration of new models
of machines and instruments was done by the special du;qn.-
ing buresu for cotton ginning and the cotton industry in-
struments designing bureau on the basis of recommendations
and assignments made by the Institute. The State Designing
Institute No.8 is responsible for working out the blueprints
of cotton ginneries involving technological processes ela~
borated by the Central Cotton Ginning Research Institute,

‘ Thus therelexists an efficient system of elaborating
new mechinery l‘ll(!_ production methods for the cottos gimning
indutry beginning from research and right up to the pro-
duction of a8 new model or the blueprints of a modern enter-
prise,

The cotton procurement centres and ginneries are doing
their share in promoting Soviet cotton growing.In their time

these establishments directly participated 1n the land an3
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water reform and helped the orgacization of collective farms
in the country.The cotton prucurement centres and ginneries
sign contracts with the collective sud state farms,inspect

‘ quality of the plantations,participate in the testing of

new coiton varieties and thus help develop Soviet cotton
growing .The cotton ginning industry also provides agricul-
ture with high-quality seed material Besides,with the intro-

duction of large~scale machine picking of cotton ail the

cott&n procuremest centres have been equipped with drying
and cleaning installations ;nd therefore relieved the farms
-of this labour-absorbing process which further faecilitated
the development of machine cotton harvesting,

The radical improvement in the equipmeat of the cotton
ginning industry has considerably rei1sed its besic engin-
eering and economic indices which may be illustrated on the

example of the Uzbek cotton ginning enterprises,

- -

v v el
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In d~e X Unit 1940 1950 1955 1960 1965 1967 1968

\  Average capscity kg/ssw/ . '
of gins . hour 4,61 5,75 6,88 7,29 7.4 7.5 7.42
Average %% of re- R
moved lint weipht
sgainst seed weight %% ‘1,5 2,85 4,07 6,13 5,77 4,98 S.12

Volume of cotton thou,
ginned tons 1572 1852 2775 3017 3682 4034 4003

Fibre output per
- worker tons 42,1 44.4 63.4 75,2 95,6 101 99

Electric power

resources of cotion

ginnekies (1940 1s

taken as 100 %) %% 100 238.6 264,1 594.1 794 .5 830,2
1162

e o

These indices have been schieved through the joint

efforts of the factory workers,designers, researchers and

l;____——————————————4""'--------------II-II---------‘




to a considerable extent through the theoretic and experi-
mental studies conducted at the Central Cotton Ginning
Research Institute,

The Institute which recently observed its 30th anni-
versary is faced with the responsible task of further im=
proving cotton ginning machinery,technology and economics
and also the quality of produce,This ﬁeans that the Institute
will conduct further studies in the fundamentals of primary
processing of cotton and develop new and efficient machinery,
units,iastruments and progressive technology which are to
ensure quality drying,cleaning and giuning of raw cotton,
cleaning and pressing of cotton fibre and lint,regeneration
and processing ol fibrous waste,mechanization and automation
of production processes,development of new and effective
methods and iastruments for the rapid determination of raw

cotton quelity :nd quality of produce,The Institute will

also work further to i-p}ovb the economics and organization

of production in the industry,
Such are,in brief,some of the aspects in research

conducted by the Soviet cutton ginning industry,









