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COL GEN AVN BATEKHIN ON ETHNIC RELATIONS IN USSR AIR FORCE 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
PP 5-7 

[Article by Col Gen Avn L. Batekhin: ,:The Union Indivisible"] 

[Text] In December of this year, the Soviet people and all progressive humanity will 
note a historic date—it has been 60 years since that memorable day when a single, 
unified, multinational state of workers and peasants was created by the will of the 
peoples of our country. 

The formation of the Union of Soviet Socialist Republics was a direct continuation 
of the work of the Great October, work which opened up a new era in the history of 
mankind.  It was likewise a practical realization of the idea of the leader of the 
revolution, V. I. Lenin, regarding the voluntary union of free nations and the na- 
tural triumph of socialist internationalism.  This brilliant idea was warmly sup- 
ported by the working class, the laboring peasantry and the progressive intelli- 
gentsia and was embodied in the resolutions of the First Ail-Union Congress of So- 
viets on 30 December 1922.  This congress adopted historic documents—the Declara- 
tion and the Agreement on the Formation of the Union of Soviet Socialist Republics. 
These documents formed the basis of the Soviet Constitution, developed by represen- 
tatives of the RSFSR, the Ukraine, Belorussia and the Transcaucasus Federation and 
approved by the Second All-Union Congress of Soviets on 31 January 1924. 

In the federal structure of the Soviet state, peoples great and small found the op- 
portunity to realize their own right to self-determination and national sovereign- 
ty.  There are 15 union and 20 autonomous republics, 8 autonomous oblasts and 10 
okrugs located today on the enormous expanse of our motherland. All these national 
and state formations are represented in the highest organ of power—the Supreme So- 
viet. 

The entire history of development of our socialist fatherland is the path of strug- 
gle and victory under the wise leadership of the Communist Party of the Soviet Union 
in the name of monolithic unity of those peoples who have joined together to form 
a new kind of state.  In addition, it is the history of the rapid economic growth 
and the comprehensive spiritual development of the peoples who have achieved such 
results in all areas of creation which people in the past did not even dream of. 
The resolutions of the CPSU Central Committee, "On the 60th Anniversary of the 
Formation of the Union of Soviet Socialist Republics," notes: "We are justifiably 



proud of the fact that the peoples of former national regions, previously doomed 
to eternal backwardness, in collective formation with workers throughout our entire 
country have stepped confidently into the communist future, passing by capitalism 
and attaining the heights of social progress." 

The last 60 years have been marked by far-reaching social and economic achievements 
in the Country of the Soviets.  In comparison with 1922, national revenues in 1981 
had risen by a factor of 167. At the same time, the USSR's share of worldwide in- 
dustrial production rose from 1 to 20 percent. Within the harmonious family of 
fraternal nations, the economy of all the Soviet socialist republics has developed 
dynamically.  Today, each of the republics has modern industry and highly developed 
farming and is enjoying an unprecedented heyday in science, culture and education. 
At the same time, they all have their own unique national character. 

Under the leadership of the Communist Party, the Soviet people have constructed 
a developed socialist society over the last six decades. All social relations in 
the country have been restructured on the basis of the collective principles inter- 
nally inherent in the new order.  The juridical and factual equality of all nations 
and nationalities was insured. A new historical community of people was formed— 
the Soviet people.  This community is based upon the common historical fates of 
the Soviet peoples, profound, objective changes in their material and spiritual 
values and the inviolable ideological and political unity of the working class and 
the peasantry. 

Our country's new achievements in the area of social and economic progress make 
it possible for the party and the Soviet people to solve the problems involved in 
the creation of a material and technical base for communism which continue to grow 
in scope and complexity. These achievements likewise make it possible to solve 
problems regarding the further improvement of the workers' welfare and culture, 
the development of social, class and national relations, the improvement of demo- 
cracy and the socialist state system and the education of the new man.  The party 
envisioned a comprehensive solution to these problems in a detailed program pro- 
posed at the 26th CPSU Congress. 

As was noted at the congress, the Leninist party, while increasing the material 
and spiritual potential of each of the republics, is seeking further progress for 
the Soviet society, a strengthening of the economic and defense might of the USSR 
and an improvement in the welfare of the workers.  The working class is the chief, 
decisive force behind this process.  The farm laborers on the kolkhozes are strid- 
ing along in step with the working class, solving at this modern stage such impor- 
tant economic and political problems as the overall improvement in agricultural 
production and in the areas of farming standards and animal husbandry. All of this 
was reflected in the resolutions of the May (1982) Plenum of the CPSU Central Com- 
mittee and in the USSR Food Program for the period to 1990. 

The contribution of our intelligentsia to the far-reaching achievements of progres- 
sive Soviet science, technology and culture is great. 

An indispensible condition for the overall progress of the Soviet society is the 
proper party guidance of the sphere of national relations, based on the principles 
of Marxism-Leninism. While displaying an unflagging concern for strengthening the 



inviolable friendship and unity of the peoples of the USSR, the Communist Party, its 
Central Committee and the Politburo of the Central Committee are creatively develop- 
ing Lenin's teachings on the national question. With all its activity and its pur- 
poseful ideological and educational work, the party cultivates among the Soviet peo- 
ple an elevated sense of patriotism and socialist internationalism as well as pride 
in their great multinational motherland. 

The Soviet people demonstrate a selfless dedication to the ideas of Marxism-Leninism 
and the deepest respect and love for their native party. 

"I think that each of us communists, if asked if he would have chosen another way, 
would answer no.  Our way is the way of truth, the way of freedom—the way of the 
people's happiness." You automatically recall these words of Leonid II'ich Brezhnev, 
heard at the 25th CPSU Congress, when you mentally look at the path of great victo- 
ries and achievements blazed by our country.  Illuminated by the unfading light of 
the Great October and true to Lenin's ideas of internationalism, more than 100 na- 
tions and nationalities in the USSR are heading confidently toward the cherished 
goal—communism. History has never before known such a flight of collectivism, such 
an inviolable unity of interests and goals, spiritual kinship, trust and mutual as- 
sistance as our country displays today. 

The international unity of the workers which arose in the crucible of revolutionary 
struggle was also embodied in its military organization.  Since the very beginning, 
the Red Army of workers and peasants has been structured as an army of friendship 
and brotherhood among peoples, a defender of their freedom and independence. 

The crushing defeat of the united forces of internal and external counter-revolution 
clearly showed that, for the socialist army, multinationality is one of the consid- 
erable sources of its might and invincibility and one of the basic indicators of the 
ideological and political stability of its ranks. 

In restoring an economy destroyed by war, the Communist Party and the Soviet govern- 
ment have systematically and unswervingly continued to realize the Leninist princi- 
ple of a national policy in state and military organization.  The USSR Constitution, 
which was adopted in 1936 and which has secured the victory of socialism, proclaimed 
service in the ranks of the Armed Forces to be the honorable duty of all Soviet ci- 
tizens regardless of their social origins or national or racial affiliation. 

While mobilizing and inspiring the Soviet people to unprecedented feats of labor, 
the Communist Party has shown an unflagging concern for strengthening and develop- 
ing the Armed Forces, including the Air Force, as a powerful and mobile means of 
combating an aggressor. The establishment of the mighty USSR Air Force has truly 
become a national issue. 

The successful completion of the first five-year plans made it possible to fit out 
our Air Force with combat equipment and armaments which, at that time, were first- 
class.  In the 1930's, the Country of the Soviets became a mighty air power.  Our 
pilots clearly demonstrated the power of Soviet aviation and their high moral and 
combat qualities in the battles fought on the shores of Lake Khasan and the river 
Khalkhin-Gol. 



The party was solving the problems of equipping the Air Force at the same time it 
was training military personnel who were dedicated to the business of the Great Oc- 
tober.  Our Air Force, like the Soviet Army—a new type of army—became a true mili- 
tary community of soldiers from all the fraternal republics, closely united around 
the Leninist party and boundlessly dedicated to the motherland and the great work of 
socialism and communism. 

The multinational Soviet state and its Armed Forces endured a most difficult test 
during the years of the Great Patriotic War.  The peoples of our country united 
ever closer around the party and waged an uncompromising battle against the hateful 
enemy.  The war with the Fascist invaders and their satellites graphically demon- 
strated the remarkable qualities of the Soviet people: selflessness and heroism, 
comradely mutual aid and assistance and dedication to the work of the great Leninist 
party. The resolution of the CPSU Central Committee on the 60th anniversary of the 
formation of the USSR noted that, in the harsh war years, the brother-nations stood 
shoulder to shoulder in defense of the motherland, displayed mass heroism and an in- 
flexible desire for victory, crushed the Fascist invaders and saved the peoples of 
the world from enslavement and destruction. 

Many hundreds of thousands of sons and daughters of the united multinational Soviet 
family earned high state decorations for military feats in the past war. 

Our glorious Air Force likewise made a worthy contribution to achievement of the 
great victory. From the first minutes and hours of the war, our military aviators 
displayed great combat skill, courage and mass heroism unprecedented in the history 
of wars.  The winged sons of this great people boldly entered into battle with the 
hateful enemy forces which, at times, outnumbered them many times over. When the 
situation required, they took off as an airborne battering ram or brought their 
aircraft down upon concentrations of enemy manpower and equipment. 

Forever in the peoples' memory will remain the feats of the heroes of the Great 
Patriotic War—N. Gastello, B. Safonov, Z. Sorokin, V. Talalikhin, S. Suprun and 
I. Polbin—and of many other aviators who brought glory to the motherland and to 
the battle colors of the Air Force.  The soldiers of various nationalities fought 
courageously in a united winged formation. Among the 2,420 aviators who received 
the high title of Hero of the Soviet Union during the war years were representa- 
tives of all the union republics of our multinational motherland. 

The victory of the Soviet people and their Armed Forces in the Great Patriotic War 
clearly showed that the Union of Soviet Socialist Republics is a viable and ideal 
type of multinational state which had insured the successful development of all 
peoples and which is the most suitable form for organizing military and political 
cooperation among the peoples for the defense of their revolutionary achievements. 

While continuing their creative activity, the Soviet people, guided by the Leninist 
party, insured the rapid and comprehensive economic and political development of 
our country and the perfection of the socialist order in the postwar years.  The 
establishment of developed socialism in the USSR was legislatively secured by the 
new Constitution adopted in 1977.  In the Basic Law of our state are embodied the 
experience, knowledge and will of the broadest working masses.  In this outstanding 
document of the epoch are reflected all facets of real Soviet democracy, the ex- 
pansion and deepening of which is one of the most important principles in the es- 
tablishment of communism. 



In the international arena, the Communist Party and our national state do everything 
so that a worldwide fire of nuclear war fanned by the imperialists of the United 
States and its allies will never flare up on our planet.  The Soviet Union contrasts 
the wise and restrained international Leninist policies for controlling the arms 
"race to the hysterical attacks of bourgeois propaganda on the USSR and the countries 
of socialism.  Our line is one of disarmament and strengthening of international 
security. We will not deviate from this line. We will increase our efforts and 
hold the initiative in international affairs.  In his speech in the Kremlin at a 
conference of senior officers of the Soviet Army and Navy, Comrade L. I. Brezhnev 
noted that the Soviet Union is a very large socialist state and is looked at by 
the entire world.  In addition, Leonid Il'ich stressed: "The international situation 
obliges us to double and triple our efforts in the struggle to preserve peace and to 
relax the threat of nuclear war hanging over mankind.  In this struggle, we must 
expand our cooperation with all people to whom peace on earth is precious. We are 
also obligated to tirelessly strengthen our country's defenses and to maintain the 
highest degree of vigilance." 

Considering the agressiveness of world imperialism recently—primarily that of the 
United States—and the escalation of the arms race in the developed capitalist 
countries, our party and our people are strengthening their Armed Forces. 

Air Force personnel together with the soldiers of the other branches of the Armed 
Forces feel a great sense of responsibility to the party and the people. With this 
same sense of responsibility they carry out the task of improving in every way pos- 
sible the combat readiness of aviation units and subunits and successfully master 
the aviation equipment and weapons.  Today's generation of winged defenders of the 
motherland who have arrived to take the place of the veterans of air battles and 
who have absorbed and have creatively interpreted their rich experience on the front 
lines continue the glorious combat traditions of the Air Force with honor and digni- 
ty. 

The pilots and engineer-navigators who have received a higher military education now 
form the basis of flying personnel in aviation units and subunits.  These are ba- 
sically communists and Komsomol members with a boundless dedication to their native 
Communist Party, the work of Lenin and the work of communism. They persistently im- 
prove their combat skills, strengthen discipline and organization and improve the 
combat readiness of the units and subunits. 

Soldier-representatives of all our country's nationalities and ethnic groups serve 
in the Air Force. Personifying the inviolable friendship of peoples, these sol- 
diers carry out their patriotic and international duty with honor and reliably 
guard peace and socialism. 

Commanders, political organs and party and Komsomol organizations concern themselves 
with the ideological tempering of these airborne troops. They strive to make the 
characteristics of the communist of the future the inherent characteristics of each 
aviator. 

In the past training year in the Air Force, socialist competition for a worthy re- 
ception for the 60th anniversary of the formation of the Soviet Union has been con- 
ducted on a broad scale under the motto: "For the Peaceful Labor of the Soviet Peo- 
ple—A Reliable Defense!" Its initiators—the aviators of the guards bomber avia- 
tion regiment commanded by Guards Col V. Sadikov—have achieved excellent results 
in the jubilee competition together with other military collectives. 



In the days of preparation for the 60th anniversary of the formation of the USSR, 
many valuable undertakings directed at improving combat skills and the high-quality 
mastery of equipment and weaponry have begun in aviation units on this, the thresh- 
old of a new training year. Playing an important role in the increase in the avi- 
ators' activity and in their mobilization to the flawless execution of their milita- 
ry duty is the purposeful party-political work of the commanders, political organs 
and party and Komsomol organizations in an effort to clarify the resolutions of the 
26th CPSU Congress and the May and November (1982) Plenums of the CPSU Central Com- 
mittee, the positions and conclusions contained in the speeches of Comrade L. I. 
Brezhnev at the 12th Congress of USSR Trade Unions and the 19th Komsomol Congress 
as well as the directions of the USSR Ministry of Defense and the Commander-in- 
Chief of the Air Force. 

Today, on the eve of the 60th anniversary of the formation of the USSR, when the 
practical results of the competition have become visible, Air Force personnel assure 
their native Communist Party, under whose wise leadership these personnel have 
traveled the glorious path of struggle and victory, that the soldier-aviators have 
entered the training year in a state of high combat readiness and that they are ca- 
pable of turning away an enemy attack, no matter what the source. Any agressor who 
dares to encroach upon the freedom and independence of our beloved motherland—the 
Union of Soviet Socialist Republics—will receive a destructive retaliatory strike. 

COPYRIGHT: "Aviatsiya i kosmonavtika", 1982 
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METEOROLOGICAL TRAINING FOR PILOTS 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
pp 12-13 

[Article by Military Pilot 1st Class Lt Col A. Golovchenko: "The More Accurate the 
Weather Forecast..."] 

[Text] At the preflight briefing, the regimental commander listened to the weather 
forecaster.  The officer warned that a sudden deterioration of visiblity was possi- 
ble due to the formation of fog.  The planning-table variant which had been selec- 
ted for the flights was appropriate for visual meteorological conditions. After 
analyzing the weather forecast, the commander, instead of changing the flight plan- 
ning table, decided to begin the flights a little later. 

The warning of the chief of the meteorological service proved to be correct. Dense 
fog shrouded the airfield. The weather station soon reported, however, that the 
fog was dispersing.  The preflight weather reconnaissance mission confirmed the 
forecast, and the airplanes took off.  The regimental commander's skill to compe- 
tently analyze the weather situation and foresee the course of events enabled the 
personnel to fully execute all assigned missions. 

The aviators in our regiment unremittingly realize their training plans and success- 
fully carry out their socialist obligations. They also constantly improve their 
combat readiness and their professional training.  Sometimes we hear comments that 
we have been lucky with respect to the weather.  Indeed, almost all planned flight 
shifts took place this year. This, however, is not a matter of luck, but rather of 
good organization of combat training. 

The regimental command constantly concerns itself with improving the training pro- 
cess.  Command seeks to derive a maximum increase in the effectiveness of each 
flight mission at the lowest expense.  There are many ways to achieve this.  The 
following is one of these methods.  The officers on the ground-control staff care- 
fully consider all circumstances which have an influence upon the quality of the 
missions to be carried out.  This also includes the weather conditions.  The regi- 
mental commander always sets the tone and proves through personal example that one 
can find a "common tongue" with regard to the weather. 

It is very important that each pilot learn to competently analyze the weather situ- 
ation. The pilots who fly the weather reconnaissance missions bear special respon- 
sibility for the accurate classification of weather phenomena. 



One time I took off on a weather reconnaissance mission. As per the weather fore- 
cast, instrument meteorological conditions and the possibility of icing were ex- 
pected. At an altitude of 300 m the aircraft entered dense clouds, the upper edge 
of which reached 900 m.  The forecast of the synoptic meteorologist proved to be 
correct in all respects, with the exception of the latter item, and I thought that 
the flight shift could begin according to the second variant—instrument meteorolog- 
ical conditions. After a few minutes, however, I noticed heavy icing.  I immediate- 
ly reported this to the control tower.  The regimental commander delayed the start 
of the flights for two hours. 

Weather-reconnaissance pilots frequently have to carry out their assigned missions 
under unfavorable conditions.  They are the first to take off, and their assessment 
of the weather conditions is sometimes a deciding factor.  For this reason, we are 
constantly improving the system of their professional training while augmenting it 
with new content. 

In composing training plans for weather-reconnaissance pilots, the regimental com- 
mand begins with the fact that the level of training that these officers receive 
must be a step higher than that of the other pilots. Possessing thorough knowledge, 
sound skills and superior combat and moral-political qualities, the weather recon- 
naissance pilot must know how to fly his aircraft under any weather conditions and 
be able to make an accurate determination of the weather situation. Within the re- 
giment, a great deal of attention is devoted to this very aspect of their training. 

As is well known, flights under instrument meteorological conditions are carried^ 
out according to instruments, especially when there is limited visibilty. This is 
a difficult task, even for pilots with first-class ratings.  One time, having car- 
ried out the weather reconnaissance, we began to execute our prelanding maneuver. 
Suddenly, the needle on the radio compass which had been tuned to the far beacon 
began to oscillate. We, however, did not hurry to execute the turn, since this 
is quite a normal occurrence under conditions of atmospheric interference. We 
checked our turn using a stopwatch and the radio direction finder. We made a pre- 
cise approach to landing. 

A most important condition for a successful instrument flight is not only the trust 
one has in the instruments, but also the rechecking of the readings. ^ In doing so, 
of course, an excessive degree of care and too much "playing it safe" cannot be 
tolerated. One's trust in the reliability of the flight-control and navigational 
equipment will be steadfast if the equipment has been carefully checked on the 
ground and the accuracy of its operation monitored in the air.  In order to do this, 
one must have a thorough knowledge of the equipment and the principles of the in- 
struments' operation, as well as sound skill in operating the various systems. 

The cultivation the necessary instrument-flying skills among the aviators is set up 
in a number of stages.  These are: theoretical knowledge, work in the simulator and 
flights in a hooded cockpit.  Training pilots to fly using a dual set of instru- 
ments is of great importance during their psychological preparation.  I will now 
dwell upon the airborne training the pilots receive which corresponds to the con- 
ditions under which they frequently carry out weather-reconnaissance missions. 

The complexity of flights under conditions of limited visibility can be explained^ 
chiefly by the nature of the means used to perceive information regarding the posi- 



tion and the displacement of the aircraft in space.  There is a complex psychologi- 
cal process that takes place in the pilot's consciousness. As a result of the in- 
teraction of the various senses, of which vision is primary, the pilot obtains a 
mental picture of the aircraft's spatial position. 

Practice shows that sometimes during "blind" flights there occur illusions which in- 
crease the pilot's tension. Most frequently there is disagreement between subjec- 
tive sensation and the aircraft's actual position which is not visually perceived. 
It may seem to the pilot, for example, that the aircraft is in a banking turn.  I 
know from personal experience that the illusion of a bank most often arises during 
flight in a layer of light cloud cover when the sun lies to the side of the plane's 
line of flight.  The illusion also arises during flights in the clouds'at night if 
the right and left sides of the cockpit are illuminated differently. 

It is difficult to avoid subjective sensations in the air. One has to use will pow- 
er to concentrate one's attention on maintaining the desired flight conditions. The 
main thing is that one must believe the instruments' readings. 

One of the conditions which helps our regiment's reconnaissance pilots maintain 
good professional form is flights to assess the weather situation in the area of 
the airfield and along the flight route.  The unit command draws up a flight sched- 
ule for each month.  The level of training these pilots receive is constantly check- 
ed and analyzed using a flight recorder.  Each oversight or error on the part of 
an officer is thoroughly discussed at regimental headquarters. A very exacting 
approach and constant attention to the weather-reconnaissance pilots yields good 
results.  The aviators evaluate the weather situation professionally and competent- 
ly and execute all assigned missions. 

One can also make a judgement regarding this using another fact.  In recent times, 
not a single one of the regiment's pilots has had to make a landing at a reserve 
airfield because of bad weather.  The personnel have not once been caught unawares 
by the weather conditions. This is particularly important in the fall and winter 
period, when icing and sudden deteriorations of visibility most frequently occur, 
and there is heavy precipitation in the form of rain and snow.  It is difficult 
to forecast such things, but not impossible, and the intensity of flight operations 
does not decrease in the fall and winter.  The main thing here is that the weather- 
reconnaissance pilots not only competently assess the weather situation, but are 
also able to predict its development. 

Flights were proceeding at "minimums." The synoptic meteorologist predicted set- 
tled weather conditions.  Lt Col G. Mazin took off on the preflight weather recon- 
naissance mission.  The officer detected a change in the atmospheric processes 
in the flight region.  From experience he knew that dangerous meteorological con- 
ditions were developing in precisely that direction.  Having analyzed the situa- 
tion, the pilot informed the control tower about the deterioration of the weather. 
The flight control officer called off the flight shift. After 30 minutes it began 
to rain, and the visibility suddenly deteriorated. The accurate and timely report 
of the reconnaissance pilot helped to avoid difficulties. 

In drawing up a weather forecast, it is very important to consider the climatic 
peculiarities of the region.  Our airfield is located in an area of temperate cli- 
mate, the weather of which can be forecast with great probability. Nevertheless, 



sometimes our meteorologists encounter difficulties in developing weather reports 
not only for long periods of time but for shorter periods as well.  It is perfectly 
understandable that a meteorologist who possesses a rich experience of continuous 
work in one of the climatic zones is able to prepare the most reliable forecast. 

The regimental meteorological service is commanded by Capt M. Sorokin who came to 
us from a different climatic region to continue his service.  This officer posses- 
ses good theoretical training and the necessary professional skills.  He sometimes, 
however, encounters certain difficulties that have objective causes.  These diffi- 
culties lie in the fact that, in drawing up a forecast, it is necessary to consider 
many factors that influence the weather in the immediate vicinity of the airfield, 
and their influence varies depending upon the season.  This is where weather-recon- 
naissance pilots assist the ground specialists in precisely predicting the weather 
situation.  Complete mutual understanding has been achieved between the regiment's 
pilots and weather forecasters. 

One time, the regimental commander listened to the meteorologist before one of the 
flight shifts.  During the course of the day they expected ten-tenths stratocumulus 
cloud cover.  The altitude of the lower edge was to be 150 m, the upper edge 300- 
500 m.  There was to be mist with a visibility of 4-6 km. The commander decided to 
conduct flight operations at raised minimums. 

The weather, however, could worsen.  Lt Col A. Val'kovskiy had to verify the fore- 
cast.  The officer knew that fog formed in the region of the nearest high ground 
in the early morning hours. When the ground would warm up, the fog would flow down 
onto the plain, and the wind could blow it in the direction of the airfield.  In 
the air Val'kovskiy assessed the weather conditions with a great degree of accuracy 
and told the control tower that the weather would not change.  Thanks to the joint 
efforts of the meteorologists and the weather-reconnaissance pilot, the flight shift 
proceeded successfully. 

The unit's meteorologists make a considerable contribution to improving the profes- 
sional training of the flight personnel.  They conduct theoretical classes with 
the aviators—lectures, discussions and seminars—at an advanced teaching level. 
For example, the pilots derived much that was useful from the lectures: "Method of 
Evaluating the State of the Meteorological and Ornithological Situation," "Danger- 
ous Weather Phenomena and Methods of Evaluating Them in Flight" and others. 

Gatherings organized at formation headquarters serve as an effective form for im- 
proving the training of weather-reconnaissance pilots. At these gatherings, the 
aviators deepen their knowledge of meteorology and study the experience of the 
leading pilots in evaluating synoptic processes. At the end of the gatherings, 
the officers take a test to be allowed to carry out such missions. 

In many ways, flight safety depends upon the skill of the pilot to make a qualified 
assessment of the weather situation.  This skill is determined not only by a thor- 
ough knowledge of meteorology. Very frequently, circumstances demand that these 
airborne troops be very knowledgeable about the level of professional training 
their colleagues have attained. 

Several pilots had to carry out a bombing mission at the range.  The first to take 
off was an experienced pilot.  The weather in the designated area was not conducive 
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to the execution of the mission.  Experience and skill helped the officer carry out 
the exercise with outstanding marks.  Soon afterwards, aircraft flown by young pi- 
lots appeared over the range.  Because of the poor visibility, however, they carried 
out their bombing at an altitude lower than they were capable of.  This could have 
been avoided if the officer who had arrived at the range first had correctly asses- 
sed the weather situation and reported it to the control tower. 

This episode served as a good lesson for the squadron's aviators.  The quality of 
the professional training these airborne troops receive was improved in the collec- 
tive.  The necessity for the aviators to study meteorology thoroughly was confirmed 
conclusively by exercise "Zapad-81" in which Maj S. Vorotnikov's squadron partici- 
pated. During the exercise, the flight personnel had to carry out the majority of 
the missions assigned to them under instrument meteorological conditions.  The pi- 
lots demonstrated outstanding skill and superior combat and moral-political quali- 
ties.  Skilfully analyzing the weather situation, they acted with initiative, daring 
and decisiveness. 

At one of the stages of the exercise, Maj Vorotnikov's group was assigned the 
mission of destroying the command post of an enemy motorized rifle division. On 
that day, the weather in the combat operations area was dictated by a cyclone in 
which there was a prevailing low, dense cloud cover. It was complicated to car- 
ry out the bombing under such conditions. On the other hand, the pilots had the 
opportunity to carry out the strike from behind the clouds. 

The squadron commander had thoroughly thought out the intent of the assigned mis- 
sion.  On the approach to the target he had to assess the weather situation quickly 
and accurately and, on this basis, apply the corresponding method of attack. The 
pilots, acting boldly and carefully, destroyed the assigned target. 

This example once again confirms the fact that meteorological training plays a tre- 
mendous role in improving the aviators' professional training. Moreover, the pi- 
lots' skill to competently analyze the weather situation is an important component 
of flight safety and of high combat readiness. 

COPYRIGHT: "Aviatsiya i kosmonavtika", 1982 
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OFFICER'S WORK WITH PERSONNEL DISCUSSED 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
pp 18-19 

[Article by Col A. Golubchik: "The Job Obliges1'] 

[Text] Capt Ye. Klishin took his place in the cockpit of the fighter-bomber. After 
trying out the engines, he taxied out to the runway.  Behind him were his wingmen. 
The flight leader contacted the flight control officer and asked for clearance to 
take off. 

"You are cleared for takeoff," came the reply from the control tower. 

Klishin's flight had to to carry out a strike against the enemy's reserves in a des- 
ignated area.  The regimental commander warned the aviators that the tactical situ- 
ation awaiting them was complex, and that the enemy would make use of maneuvers and 
camouflage.  They could also expect active resistance from the enemy's deeply ech- 
eloned antiaircraft defenses. 

The cloud cover was eight-tenths, and the speed at which the fighter-bombers pro- 
ceeded along the flight route to the target was limited by the poor visual orien- 
tation. For this reason, Capt Klishin carefully calculated the course and followed 
the indications of the on-board radar-guidance system, comparing them with the cal- 
culations entered on the flight chart. He accounted for the headwind and the tail- 
wind. Picking up speed, the fighter-bombers came upon the reference point precisely 
to the second. They turned onto the run-in heading. 

"On the bomb run!" reported Klishin to his wingmen. 

Breaking through the cloud cover, the flight commander immediately picked up the 
target—a concentration of enemy vehicles.  He attacked on a straight-in approach. 
The strike was unexpected and accurate. The flight maneuvered and attacked a heli- 
copter pad. 

After the landing, the aiming-point cameras confirmed the fact that the pilots had 
carried out the assigned mission with a grade of "excellent." 

"Well done!" said the squadron commander as he greeted Klishin. The secretary of 
the regiment's party committee also joined in the congratulations.  The captain 
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could not hide his elation. He experienced great satisfaction from the flight in 
which his subordinates demonstrated self-restraint, composure and the will to win. 

The flight commander was particularly happy with Sr Lt G. Yegorov and Sr Lt S. 
Yemel'yanov.  Both are now training to raise their class rating.  Things are going 
better for Yegorov, who has only to complete his test bombing. 

This day was one more step toward the heights of professional mastery.  The flight 
commander decided to support his officers' highly energetic mood, even though Sr Lt 
Yegorov did not precisely maintain the prescribed time interval between the air- 
craft.  "It was only a few seconds," thought Klishin, "is it worth it to talk about 
it now? Would it not be better to analyze my subordinate's mistake tomorrow at the 
preliminary preparation?" 

Nevertheless, the commander was faithful to his own rule and critiqued the flights. 
With a knowledge of the issues, he substantiated the causes which led to the in- 
crease in the interval between the aircraft of the second pair on the landing ap- 
proach. He then addressed his subordinates: 

"We dealt with the assigned mission satisfactorily, but we cannot flatter ourselves 
with the results we have achieved.  There are still things we have to work on." 

In actuality, things are proceeding normally for the aviators.  Capt Klishin, how- 
ever, evaluates the results of his work in a self-critical manner. When we met, 
he said: 

"Sometimes we encounter unpleasant situations. There is an engineer-lieutenant 
serving in the unit.  He is now an officer in good standing, and therefore I will 
not mention his name.  Earlier, however, this officer commited a grave error,  Only 
thanks to the vigilance of the chief of the flight's technical maintenance unit, 
Capt Tech Serv Butenko, were we able to identify and eliminate the error in time." 

Listening to the captain, I directed my attention to the anxiety and bitterness in 
his voice as he recalled the vexing interruption. He had to apply a great deal of 
effort in order to help this young officer to acquire a sense of responsibility be- 
fore the collective. 

"It was necessary to work with him pretty much," continued the captain.  "We acted 
and communicated with the squadron deputy commander for the engineer aviation ser- 
vice and the chief of the technical maintenance unit. We consulted with them con- 
stantly about how to cultivate in the young officer the desire to work without spar- 
ing his effort. We attained our goal." 

As if to sum up the discussion regarding the engineer-lieuteneant, the flight com- 
mander noted that the integrated approach is very important in educational work with 
the people.  He added: 

"It is mandatory that we rely on the most active members of the collective, the par- 
ty and the Komsomol." 

It was to the commander's undeniable credit that he was able to organize spiritual 
contact and mutual understanding with his subordinates.  It is no accident at all 
that these men are confidently leading in socialist competition among the flights 
in the regiment. 

13 



At home on Klishin's desk I saw textbooks on teaching methods and psychology along- 
side motion-picture and still cameras. 

"In my spare time I like to make home movies and take snap-shots," explained the 
captain, "but I devote the greater part of my free time to self-education. My job 
obliges me to do this. What's more, life hurries by, it doesn't stand still. You 
just have to keep up with it." 

Time and time again the communists have elected Capt Klishin to serve as a member 
of the subunit's party bureau, and many times this officer has carried out the du- 
ties of the squadron deputy commander. No matter what position he has held, he has 
always skilfully enlisted and organized the personnel in exemplary military work. 
His knowledge and accumulated life experience help him in leading people. 

The flight commander believes, however, that he has been lucky with his subordi- 
nates.  Explaining his "luck," Capt Klishin cited the following example. 

Earlier, different pilots served in the flight. About two years ago, they had been 
promoted to new posts.  The pilots who had come to take their place, in Klishin's 
opinion, were no less conscientious.  They formed a harmonious and tightly knit col- 
lective. On this subject, party committee secretary Maj A. Krivosheyev says that 
it was not Klishin who had been lucky with his subordinates, but rather the subor- 
dinates who had been lucky with their commander. 

The are numerous signs by which one can determine the talent and abilities of an 
officer-leader. Capt Klishin's distinguishing characteristics are his industrious- 
ness and his persistence in achieving a set goal. He always prepares himself for 
difficult tests. A serious examination for this officer, for example, was his par- 
ticipation in the "Zapad-81" exercise. 

During the preflight instructions in connection with changes in the tactical situa- 
tion, the regimental commander specified the mission with regard to the detection 
and destruction of operational-tactical missile positions far inside the enemy's 
defenses. As they were on their way to their aircraft, Capt Klishin reminded his 
subordinates: 

"We will proceed in close combat formation. Remember to be cautious. Do not make 
radio contact unless you have to. Act only upon my command." 

After taking off, the fighter-bombers assumed their course.  The flight was proceed- 
ing behind the clouds. Klishin nevertheless kept the flight strictly on the assign- 
ed flight route. When they approached the search area, the commander decided to 
break through the clouds and pick up the missile launchers visually. Klishin was 
prepared for everything, but what he saw before him exceeded all his expectations. 
Thick smoke from the bursts of artillery shells extended over the ground.  The tar- 
get was down there somewhere. 

In an instant, Capt Klishin made the proper decision.  This decision, however, re- 
quired all the commander's knowledge, skill and professional instincts. The flight 
destroyed the missile launchers on the first pass.  Thus the aviators insured free- 
dom to manuever for the "North Army" reserves who had moved into the area of combat 
operations. 
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On that day, the flight still had to complete several other sorties.  The airmen 
carried out a strike against a column of enemy tanks and provided air cover for an 
assault landing.  Klishin's subordinates received only marks of "excellent" in exe- 
cuting all the missions assigned to them during the period of the exercise. As far 
as the result, Capt Klishin was awarded the medal "For Combat Services." 

"Exercise 'Zapad-81,'" recalled the flight commander, "became for us a great school 
of air training.  The pilots who operated under conditions that approached to as 
great a degree as possible those found in combat had their experience considerably 
enriched.  Sr Lt Yegorov and Sr Lt Yemel'yanov demonstrated excellent professional 
training." 

Klishin spoke of his subordinates with pride.  The officers had been serving in the 
flight for only about a year, but their successes were obvious. A great deal of 
the merit in this belongs to the commander of the aviation subunit whose teaching 
abilities are valued highly in the collective. 

When the new pilots arrived in the flight, Capt Klishin immediately studied careful- 
ly the service files and flight documents of these subordinates.  Sr Lt Yegorov and 
Sr Lt Yemel'yanov had to carry out their training program for promotion to second- 
class rating. 

Klishin conferred with the squadron commander and his deputies.  A party group meet- 
ing was then held in the flight. Afterwards the pilots planned their goals in so- 
cialist competition which they commited themselves to achieving by the end of the 
training year. 

Sr Lt Yegorov and Sr Lt Yemel'yanov took up the matter with great enthusiasm.  They 
were given help in everything by Klishin himself and senior pilot Capt V. Shitikov. 
During just about every preliminary training session, the young pilots asked that 
a full load be planned for them. 

"What eagles we have," Shitikin once remarked to Klishin.  "They are being assigned 
few missions.  They want to become aces right away." 

The flight commander knew well that speed and haste in flight operations are poor 
allies.  Here one needs to be consistent, systematic and purposeful. Without this, 
it is impossible to master the program of up-grade training with certainty. 

I am reminded of one such instance.  One time the flight commander noticed that 
Yegorov was not maintaining the glide path exactly.  What was the problem? Klishin 
took off with Yegorev again in a trainer.  This scene was repeated, even though at 
first glance the senior lieutenant acted correctly. Pondering the error of his sub- 
ordinate, Klishin recalled how he himself had mastered the fighter-bomber. At the 
time, it did not come to him all at once, either.  The flight commander was inter- 
ested and asked Klishin: 

"Did you used to fly on an aircraft that did not have flight and navigation instru- 
mentation?" 

Klishin nodded his head—the aircraft had not had them. 
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"Then," his instructor advised, "follow the horizon bar during the descent along 
the glide path, and things will be in order." 

This experience now suggested to Klishin where he should look for the cause of _ 
Yegorov's errors. As it turned out, the senior lieutenant had not been allocating 
his attention properly before he passed the outer marker beacon.  Thorough work had 
to be done.  In a short period of time, the pilot polished the necessary skills for 
making a landing approach under instrument meteorological conditions. 

I visited a preliminary training session at which Sr Lt Yegorov was preparing for 
a test on bombing. Klishin carefully checked his subordinate's knowledge. Although 
Yegorov responded correctly to all the questions put to him, the captain gave him 
some useful advice and recommendations. The readiness check conducted by the squad- 
ron commander showed that the senior lieutenant was completely ready for flights. 
The following day he accomplished the flight with a grade of excellent and com- 
pleted his training for his second-class rating. 

The flight commander works at an intense pace. He lives not only with today's but 
also with tomorrow's concerns.  The training year is over.  The flight confidently 
maintains its title of "excellent," and Sr Lt Yegorov and Sr Lt Yemel yanov have 
commenced training for their first-class ratings. All the collective s combat- 
training indicators must be raised to new heights.  The missions are not simple. 
But, as on a flight to the target, Capt Klishin's subordinates do not turn from the 
planned course.  Such is their nature. 

COPYRIGHT: "Aviatsiya i kosmonavtika", 1982 
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POLITICAL OFFICER'S CAREER REVIEWED 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
pp 26-27 

[Article by Maj Gen Avn A. Sul'yanov, military pilot 1st class: "Always Among the 
People"] 

[Text] The beginning of winter in these regions is noted for unexpected and drastic 
changes in the weather. Sometimes a blizzard will hit and you cannot see your hand 
in front of your face, while at other times, when there is no wind at all, the snow 
covers the roads so deeply that you cannot get through without a tractor. After 
a little while, however, a cold drizzling rain will suddenly wash down the road al- 
ternating with the wet snow. 

Buildings flashed by in the light of the headlamps, and the vehicle entered the gar- 
rison. Wet snow covered the windshield, and the wipers had a difficult time keeping 
it clean. 

A disturbing thought flashed through my mind: "This will just disrupt the flights. 
The meteorologists, however, are forecasting good weather." 

On one of the turns, the shaft of light from the headlamps snatched the figure of 
a man from the twilight.  Glancing at him, I recognized the regiment's deputy com- 
mander for the political section, Lt Col.V. Baskakov. 

I could not help but think, "Why is he here so early? Why, there is a lot of time 
before the flight shift begins." 

After a minute, Baskakov told me, "I decided to look in on the airfield workers. 
This is what is happening.  They are having a difficult time right now.  The runway 
has to be fully ready for the flights on time. The forecasters are promising good 
weather." 

He shook the wet snow off his hat, slammed the door and leaned against the back of 
a seat. He had an open face and an attentive look. Baskakov's energetic gestures 
spoke of his dislike for sitting around doing nothing. 

I knew that things were going well in the regiment.  Baskakov was one of the col- 
lective's organizers in the campaign for high indicators.  One would think that 
there was nothing left to be done—the work had been checked out and one could be 
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at ease. But no, he hurries to the airfield in this kind of weather. He goes where 
the situation now is the most difficult. He goes to cheer up the people with a warm 
word and to show them by his presence how inportant their work is. 

These thoughts warmed my heart. How good it is that people such as this are becom- 
ing political workers—composed individuals who are persistent in accomplishing their 
assigned tasks and who are able to listen to their subordinates and come to their aid 
at any moment.  They are always visible, surrounded by people and constantly involved 
in their affairs and their concerns.  And, if things are proceeding normally, they 
nonetheless are not content and look for something else to do to improve combat readi- 
ness and strengthen order within the subunits. 

People enter aviation by different paths.  Sometimes they enter by chance and, later, 
find it tedious.  They are embarrassed to admit that they chose the wrong profession. 
The fact that Vladimir Baskakov became a military pilot is quite natural. His path 
into the air, however, was not all that simple.  He finished high school and techni- 
cal school, then started working at a plant.  Subordinate to him were people his own 
age as well as older persons, wise from the experience of life and experts at their 
own jobs. This did not make the young man uneasy, though.  Lively and active, he 
found a way of talking with each one on his own terms.  He would go up to an experi- 
enced workers and ask: 

"Andreyevich, what do you think?" He would then listen attentively, remembering the 
smallest of details. 

After a little while, he would come back again: 

"Look, if we do it this way..." Together they would think out the idea the young 
master had. 

In getting down to the truth, he sometimes would argue himself hoarse. If the young 
chief saw, however, that he was wrong, he was not embarrassed to admit it. The peo- 
ple in the collective loved him. 

Thus, in instructing others, Vladimir taught himself.  He learned not only the pro- 
fessional subtleties, but also the way to relate to other people and the skill to 
respect the opinions and work of his comrades.  It is possible that during this very 
period there arose in his nature the basic characteristics of the future deputy po- 
litical officer. 

At the same time, Baskakov occupied himself at the aeroclub.  On the day when he 
first took to the air, something took place in his spirit.  It was as if it split 
in two. On the one hand, he had already come to like his job at the plant and had 
prospects for a future.  One the other hand, he had a feeling that he could do much 
more than he was doing.  The sky with its fathomless blue, seeking to burst into 
life, opened up new and previously unknown prospects. 

The chief of the headquarters of the Donets aeroclub at that time was Col (Ret) I. 
Golovlev.  He was a front-line fighter pilot who had gone through the great school 
of life and who knew perfectly well how to get along with people.  This experienced 
instructor sized up Baskakov right away.  He was taken with the young man's drive, 
his thirst for knowledge and his irrepressible aspiration for the sky. There was 
one other thing—his sociability.  It was impossible to imagine Vladimir alone. He 
was always surrounded by a circle of friends. 
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During the course of two years' training at the aeroclub, Golovlev never once spoke 
with Baskakov. When Vladimir shared his secret dream with him, Golovlev thought for 

a bit, then said firmly: 

"You have made the right decision.  Go to school, you'll amount to something." 

Golovlev looked after the young man for a long time, but did not hurry the event, 
hoping that the young man himself would choose his course in life. 

The years in school quickly flew by. The day arrived when Baskakov the graduate 
was awarded his officer's epaulets on the parade ground.  Can one ever forget those 
solemn moments? He then began serving in a combat regiment.  Flying came to him 
comparatively easy, and he found time for independent study and for meetings and 
work with other people.  One would make errors in landing, another would make mis- 
takes in flying. The instructors revealed and explained the causes, while Baskakov, 
who got outstanding marks in everything, frequently told his comrades how he worked 
in the air. Without boasting and with the single purpose of helping his comrades, 
Baskakov shared his experience and did everything so that his flight would be among 

the leaders. 

After some time had passed, Vladimir was selected to be the secretary of the squad- 
ron's party organization.  I can tell you frankly that this was a big surprise. His 
comrades in the party confided in everything: their joys, their failures, their per- 
sonal affairs and their service matters. He was the party secretary. This title 
obliged him to do many things.  It was as if he saw the lives of the aviators from 
another side. As it turned out, in addition to his job, there were dozens of such 
questions about which the young officer had not even suspected, and each required 

an answer. 

Following the advice of the squadron's deputy commander for political affairs, 
Baskakov strove to arrange his work in such a way that no "blank spaces" remained. 
The deputy commander for political affairs advised him to see his goal, strive for 
it, struggle to achieve it and believe in the power of the people. Baskakov was 
told not to work in the broad sense, but to work for specifics.  This is what 
Vladimir understood, being the secretary of the subunit's party organization. 

After some time had passed, his comrades showed their great trust in him by nominat- 
ing him to the Fifth All-Army Conference of Primary Party Organizations. Listening 
to the speeches of his colleagues and delving into the details of their work, he 
became convinced that political work is a struggle on behalf of the people and on 
behalf of the collective.  How does one measure his own maturity? The speakers 
clarified this question as well: if the people extend their trust to you, you must 
work honestly and conscientiously. Otherwise, the collective will not confide m 

you. 

This rule helped Baskakov in the future in the best possible way. Having become the 
deputy commander for political affairs, he came to a conclusion for himself: the 
party and the people have entrusted the commander and the political worker with a 
task of state importance—the guarantee of the unit's combat readiness to immedi- 
ately carry out combat operations.  Thoroughly conscious of the importance of this 
task/ they/must rally the collective and direct its efforts toward the successful 
completion of this task. 
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In order to lead people, however, one must constantly cultivate the best characteris- 
tics of the Soviet fighting man in oneself and in one's subordinates. The concept of 
"cultivation" includes a multitude of components which one must know. One must also 
apply those methods of pedagogical influence which correspond to the situation. 
There are no secondary issues here—all questions are of the same importance.  How, 
let us say, is courage born? On this matter, A. S. Makarenko wrote: 

"Try seriously, sincerely and ardently to set yourself the task of cultivating a 
courageous person.  Indeed, in such a case one will not be able to limit oneself to 
edifying discussions.  One will not be able to close the window, wrap the child with 
cotton and tell him about the heroic deed of Papanin." Servicemen, however, and 
especially the officers, are not children.  These are people who already have estab- 
lished habits and opinions on life.  For these people, the most convincing method 
of education is the personal example of the political worker. 

The recognition of the fact that each action of the deputy commander for political 
affairs is followed by his subordinates helped Baskakov to always be at a high level 
of skill and, first and foremost, of professionalism.  The political worker does 
not have the moral right to fly poorly.  It is precisely here that his personal ex- 
ample plays a great educational role. 

In the years of the Great Patriotic War, the flying commissars were always in the 
forefront.  Through their example, they enticed airmen to heroic deeds. Their burn- 
ing words, simple and intelligible, filled the hearts of the people with faith in 

victory. 

Before he would tell the new arrivals about the unit's traditions, Baskakov would 
sometimes page through the history of the regiment. On each page stood people who 
defended the honor of the fatherland in the skies in those terrible years. Without 
bombastic words or embellishment, Vladimir Georgiyevich would introduce the young 
aviators to the difficult army life. 

A pilot is first of all an individual.  The primary goal of the deputy commander 
for political affairs is to form a fighting man out of this individual, a fighting 
man who is thoroughly convinced of the truth of the ideas of Marxism-Leninism and 
who is boundlessly dedicated to the work of the Communist Party and the Soviet peo- 

ple. 

In any profession, a person has to improve himself constantly. This is Baskakov's 
primary task—to cultivate among his subordinates the need to improve their skills 
from day to day as well as a sense of responsibility for everything that they do. 

One time, the chief of squadron headquarters, Maj A. Bondarenko, came to Vladimir 
Grigoriyevich. 

"Comrade Lieutenant Colonel, I ask your advice.  Some young pilots have arrived at 
our unit and, speaking honestly, it has always been my dream to work with young peo- 

ple." 

Baskakov knew this officer, knew what he was capable of.  If this person had the 
desire to work with lieutenants.and the aspiration to teach them what he knew and 
was able to do himself, Baskakov knew that he had to assist in this matter in every 

way possible. 
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"Anatoliy Ivanovich, I support your wish." 

Bondarenko's two years of work in his new job showed that his selection was correct. 
Baskakov never once regretted the fact that he supported the major. 

Vladimir Georgiyevich did not suddenly learn to understand people unerringly and 
to determine precisely their moral and work qualities. He remembers how he recom- 
mended to the administration's Komsomol members that Engr-Lt A. Kovrizhkin be selec- 
ted as their leader. According to testimonial data, this officer was characterized 
as a communist with initiative and a good organizer.  In actuality, things did not 
turn out to be this way.  For a long time, Kovrizhkin experienced difficulties in 
the execution of his new duties.  Baskakov talked with him, taught him how to cor- 
rectly establish relationships within the collective and how to select the correct 
direction for the work.  Gradually, things were successful. 

Then Vladimir Georgiyevich understood that the political worker's errors are acutely 
felt.  For this reason, when he did make a mistake somewhere he was not afraid to 
recognize the error, and he put all his efforts toward keeping the consequences of 
his errors to a minimum. 

Without a doubt, the theoretical and professional training that Baskakov received 
in the Military Political Academy imeni V. I. Lenin contributed in many ways to his 
becoming the regiment's deputy commander for political affairs. He always remember- 
ed, however, that only intense, constant work, the perfection of all one's skills 
and painstaking training can provide good results in one's education.  Stagnation 
in this work cannot be permitted, otherwise one's authority can be lost.  There are 
great demands made upon the political worker. Let us say, for example, that a per- 
son comes to him with some question.  This means that, at this stage, the person 
considers the political worker to be most important and he waits for a positive so- 
lution.  In such a case, the necessary life experience, extensive erudition and com- 
petence based on a thorough knowledge of reference documents are required of the 
deputy commander for political affairs. 

In answering troubling questions, Baskakov tries to come up with arguments so that 
either the person who came to him will be satisfied or else he will be completely 
convinced of the objectivity of the reasons why the problems cannot be resolved. 
Baskakov likewise teaches this same approach to business to his subordinates. 

The political worker pays particular attention to training the squadron's deputy 
commanders for political affairs as well as to the selection of party activists. 
Relying on the regiment's party political apparatus and conferring with the com- 
manders of the subunits, Lt Col Baskakov has previously prepared officers who are 
capable of working with people.  The principles which each of them must conform to 
were gradually worked out.  These are, first and foremost, the desire to work, 
steady professional habits, communicativeness based on mutual respect, initiative 
in solving any problems and faultless expedition. 

It is precisely these requirements which are met by Vladimir Georgiyevich's subor- 
dinates who have been nominated for the post of unit deputy commander for political 
affairs. Maj V. Belousov (now serving in another unit) and Capt Ye. Shcherbak suc- 
cessfully cope with their responsibilities in squadrons of young men. They grate- 
fully recall Baskakov's advice.  Their tutor's rule—not a step back from the col- 
lective—has become chief for them in their work. 
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The political worker's job is complicated. A single person is practically unable to 
comprehend all the urgent issues of life, service and combat training.  It is this 
which dictates the close contact Vladimir Georgiyevich has with the party and the 
Komsomol active, and correctly so.  It is no simple matter to control and direct 
its work.  But, as Baskakov believes, he has been lucky. The majority of his com- 
rades entered the unit together with him. Their years of joint service have enabled 
them to understand one another and to subordinate all their designs to a united 
goal—the training and education of the people.  The "breaking-in" period is past 
and each political worker has found his particular area of activity and has mastered 
his specialty.  In Baskakov's opinion, the main thing here is to daily do the com- 
mon, everyday things with persistence, to do them well and to see them through to 
the end so that no confusion remains. 

The individual-is the primary objective of the political worker.  Serving in the 
army are people of various ages with different characteristics and attitudes toward 
life and the service. They have their own concerns, interests and questions. Their 
duty before the motherland and their responsibility for its security join them as^ 
one.  For this reason, the task of the political worker, in Vladimir Georgiyevich's 
opinion, consists of serving the common undertaking.  For this he spares neither 
time nor effort.  This is surely Baskakov's nature. 

Flights took place during the shift.  The meteorologists' forecast proved to be cor- 
rect.  Specialists from the airfield company did not let him down either.  The run- 
way was readied on time. When the aircraft taxied out for takeoff, one could not 
help but think that here also is a part of the work of the regimental deputy com- 
mander for political affairs. 
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SUPPORT FOR AIRBORNE ASSAULT TRAINING DISCUSSED 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
p 28 

[Article by Capt V. Glezdenev: "Helicopters Land Airborne Troops"] 

[Text] A group of military aviators was awarded orders and medals 
of the USSR for success in combat and political training. The 
Order of the Red Banner was conferred upon Maj N. Polyanskiy and 
Maj A. Surtsukov; the Order of the Red Star was conferred upon 
Capt A. Sadokhin, Capt A. Ibragimov, Capt I. Ul'yanovich and oth- 
ers.  This report tells of the difficult service of helicopter 
crewmen and the kind of work they are doing to greet the 60th an- 
niversary of the formation of the USSR. 

The landing of airborne troops in the opposition's rear areas was planned for the 
early morning.  The unit commander, Col V. Pavlov, accompanied the pilots on this 
mission.  Contrary to convention, Vitaliy Yegorovich did not limit himself to just 
assigning the mission. 

"It will not be easy," he said to his subordinates.  "There will be mountains and 
oncoming ground fire. Be careful and disciplined.  I have faith in you." 

The helicopters under the command of Lt Col K. Shevelev were the first to set out 
for the landing areas. Behind them followed the cover group of Maj N. Polyanskiy. 
I know this officer well, having flown with him many times in exercises.  He is 
sparing with words, but his actions speak eloquently for themselves.  Polyanskiy 
always assesses the tactical situation competently, directs the battle with compo- 
sure and destroys the targets with pin-point accuracy.  On one occasion, his subor- 
dinate, Sr Lt V. Lisochinskiy, had a malfunction in the air. Maj Polyanskiy, im- 
mediately comprehending the situation, ordered the crew to release the bombs, turn 
on the fire-suppression system and land.  In doing so, he gave the commands calmly 
and confidently. The flight concluded safely. 

One time I heard the reconnaissance pilots say: "You can go out on any operation 
with Polyanskiy." 

I thought to myself: "How good it is that they have faith in your comrade and rely 
on him in the most tense situation." 
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The helicopter pilots crossed one mountain ridge, then another.  It was still a long 
way to the target, yet the lead pilots reminded their wingmen: "Be alert!" In the 
mountains, where the air is very dusty, there is minimum visibility and one must 
maintain particular composure in order to avoid colliding with the mountain peaks 
or coming under enemy fire from the antiaircraft weapons positioned in the hills. 

The machine guns of the airborne troops bristled in the opened windows of the heli- 
copters.  This was prompted by previous experience in conducting battles in the 
mountains. As soon as a gunner would notice a strike target on the ground, he would 
indicate to the crews the location of the target using tracer rounds. 

The bed of a dried-up stream appeared below.  That was the site for setting down 
the helicopters and landing the motorized riflemen.  The doors were opened wide and 
the weapons readied. A helicopter from the lead group was landing when ground "fire" 
directed at the rotary-wing craft intensified. What were they to do? There was no 
other suitable landing site in that area.  Lt Col K. Shevelev, Maj Yu. Grudinkin, 
Capt A. Sadokhin and Capt V. Kuz'minov did not lose their composure.  Having asses- 
sed the situation, they acted like front-line troops: they landed their combat craft 
through the curtain of "fire" in the area where it was necessary to gain a victory. 

At the same time, Maj Polyanskiy led his group in destroying the opposition's anti- 
aircraft defenses.  They made pass after pass on the target.  It was difficult for 
the crews—the steep cliff ridges did not allow them to turn properly. Moreover, 
the mountains descended in an overhanging ridge which provided reliable cover for 
the enemy's antiaircraft gun position. Polyanskiy decided to strafe it from two 
sides. 

Meanwhile, the other group of helicopters continued to land troops.  By this time, 
Maj A. Khaybrakhmanov and Capt N. Korol'shchuk had already set down their rotary- 
wing craft. Having landed, the motorized riflemen expanded the airhead in rushes 
and crowded the enemy against the mountain.  The enemy brought fresh troops into 
the battle, and the intensity mounted.  The opposition opened fire from a second 
antiaircraft machine gun.  The trees off to the side, however, hindered the gunner. 
Taking advantage of such a situation, Capt Korol'shchuk decided to keep one side 
of his helicopter close to the trees and, taking cover from them, escape the danger- 
zone. 

One more helicopter appeared in the sky.  It was the unit commander, Col V. Pavlov, 
coming in for a landing. He was personally assuming control of the operation. 
Maintaining a strictly determined formation, some crews were attacking while others 
continued to land motorized riflemen. They rendered assistance to those troops who 
landed first to capture the airhead. Maj A. Surtsukov, one of the best masters of 
flying in the mountains, picked up the "wounded" right from under the enemy's nose 
and quickly shot upwards. 

The motorized riflemen's area of operations grew.  The helicopter crews provided 
them with simultaneous fire support.  Everywhere there was a feeling that the op- 
position was noticeably reducing its combat activity. 

Before they saw service in these areas, these pilots had had some experience in co- 
operating with other arms of the service. Here, however, in the mountainous desert 
region, this experience clearly proved to.be insufficient.  For this reason, the 
squadron commanders and their deputies devoted particular attention to the study 
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of tactics and specific features of the interaction with motorized rifle and airborne 
assault units in the mountains.  The political workers organized several meetings 
with representatives of other arms of service. Many helicopter crew commanders were 
acquainted with the the commanders of the platoons and companies and were friends 
with them.  Today they were actively cooperating and understanding one another in 
mid-word.  The sense of military fraternity bequeathed by our front-line troops to 
today's generation of defenders of the motherland is growing stronger. 

The mountains had an effect on the character of many of the aviators and forced them 
to deal with many things in different ways. Although there were some who had pre- 
viously earned high class ratings without training very assiduously, they now had 
to do some solid work on extending their knowledge and perfecting their skills, for 
the mountains only recognize skill of the highest standard.  Today this skill was 
being tested for its soundness. 

I remember when Sr Lt Viktor Shaymordanov was being certified. He was not always 
successful in his first flights—the mountains affected his psyche. Majors 
Polyanskiy, Lugovskov and Kostin took the young officer under their patronage and 
flew with him in a pair several times.  Even Lt Col Shevelev took him on as copilot. 
After a little while, Sr Lt Shaymordanov also solidly mastered flying in the moun- 
tainous desert region. Now he is one of the experienced helicopter pilots and has 
been awarded the Order of the Red Star.  The transference of experience to the young 
aviators and the concern for their rapid certification is one of the unit's best 
traditions. 

The enemy was no longer able to put up any opposition.  They were going off into 
the mountains in small groups.  The helicopter crews, having carried out their mis- 
sion, assumed a course back to their airfield. 

Thus concluded one more difficult day of intensive training, and tomorrow the pilots 
would again have to take off to interact with infantry subunits. 
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MAINTENANCE OF MOUNTAIN AIR BASE DISCUSSED 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
p 29 

[Article by Capt A. Malashko: "The Airplanes Are Based in the Mountains"] 

[Text] The challenging climatic conditions in our part of the world create many dif- 
ficulties for aviation specialists.  Sometimes the wind carries a great deal of dust 
and pebbles to our airfield high in the mountains.  The personnel of the engineer 
aviation service where Engr-Maj A. Zolotukhin serves as aviation equipment engineer 
maintain a particularly vigilant watch so that foreign objects do not find their 
way into the cockpits or air intakes of the aircraft and put them out of commission. 

The snowcaps on the mountain tops and the rather cool nights remind one of the fact 
that it will soon be winter. With the onset of winter, the operating conditions 
for the supersonic aircraft will become even more complex.  The abundance of rainy 
days and the dust storms have a negative effect on the equipment, and for this rea- 
son the personnel of the engineer aviation service must strive to prepare for win- 
tertime operations in an excellent manner. 

Questions regarding the further improvement of service equipment are frequently dis- 
cussed at meetings and conferences.  The regimental commander, political workers 
and supervisors from the engineer aviation service often speak at these assemblies. 
During the drills supervised by Ye. Prasolov and S. Dudakov and others—officers 
and specialists with high ratings—the aviators work out methods of protecting the 
air intakes, inspecting the cockpit glazing, removing accumulated moisture in hard- 
to-reach places in the aircraft's structure and detecting and eliminating malfunc- 
tions. 

This all has great significance for the successful operation of the equipment at 
the mountain airfield.  In the past,'we had some young specialists who did not take 
certain peculiarities into consideration and made mistakes. Naturally, this created 
additional difficulties for the flying personnel in the execution of their flight 
missions. 

Today, such facts are the exception in our regiment. Having studied the experience 
acquired in the operation of equipment in the high mountain region, the aviators 
place their missile-carrying aircraft in such a way as to protect them from the gus- 
ty winds and other surprises of nature. 
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The work of the technicians and mechanics in the technical maintenance unit has its 
peculiar features as well. Indeed, they frequently have to carry out periodic main- 
tenance and renovation operations at outdoor maintenance sites, in the cold rain 
and at night. It is particularly difficult for them during tactical flight training 
periods. In order to successfully utilize the various equipment, monitoring instru- 
ments and the ground equipment, the personnel of the technical maintenance unit have 
to possess high qualifications and professional skills. 

The specialists from the technical maintenance unit systematically obtain excellent 
results in military training and competition for a worthy greeting for the 60th an- 
niversary of the formation of the USSR.  Judging by everything, one can sense that 
they do not intend to surrender the goals they have attained.  Engr-Maj V. Kotsepuk, 
Capt Tech Serv I. Slin'ko, Sr Lt Tech Serv V. Strelkov and other officers are al- 
ready now teaching their subordinates how to carry out maintenance operations in 
a complex environment and caution them against mistakes and oversights. 

One time, an aircraft and engine mechanic, Pvt N. Korobeynikov, was substituting 
for one of his comrades and was working on the air system.  The soldier incorrectly 
installed the coupling nuts in a place that was difficult to access and was trying 
to eliminate the air leak with sealing paste. 

In order that mistakes of a similar nature are not repeated, supervisors from the 
engineer aviation service are conducting special classes. We can tell you that the 
training of groups of limited size and the work of technicians and mechanics from 
related fields is having a great effect.  Before the start of the fall-winter peri- 
od, classes are organized for the young soldiers in which the reasons for equipment 
malfunctions and failures caused by personnel are explained.  The soldiers are re- 
minded of measures for preventing malfunctions and accidents. 

Last winter there were frequent heavy snowfalls and ice storms at the mountain air- 
field. While servicing the equipment, the soldiers learned how to heat the premises 
using engine heaters and other means of heating.  The party and Komsomol activists 
are now disseminating the accumulated experience at discussions with specialists, 
in wall newspapers, in visual propaganda materials and at meetings.  Spot checks 
are being conducted in an effort to check the preparation and storage of heating 
equipment and to fit out this equipment with the necessary spare parts and expend- 
able materials. 

Supervisors from the engineer aviation service have tried to make sure that literal- 
ly every officer and warrant officer knows how to use the engine heaters competent- 
ly and effectively.  The have also trained them to eliminate problems in the hard- 
to-access portions of the aircraft, to light these areas and to heat them when car- 
rying out operations. 

The activists have summed up an propagated the experience of one of the best master 
maintenance men, Warrant Officer G. Forrer. During tactical flight training in a 
heavy snowfall and out in the wind, he managed to repair six "damaged" aircraft in 
a matter of hours. 

The technicians and mechanics from the group headed by Capt Tech Serv G. Yudin which 
carries out periodic maintenance on aircraft weapons puts up a reliable defense 
against defects. This collective has been leading for a long time in the competi- 
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tion among periodic-maintenance groups.  These aviation specialists have successful- 
ly fulfilled the commitments they have taken on for the year. They have submitted 
several valuable efficiency proposals, thanks to which we have managed to consider- 
ably reduce labor expenditures and improve conditions for the storage and utiliza- 
tion of removable on-board weapons and ammunition during dispersed basing of the 
aircraft. 

Some of the proposals have made it possible to increase the labor productivity of 
the aviation specialists for instrument equipment who have to use a great many indi- 
cators and complex equipment in which aneroid membranes are employed.  Their indica- 
tions can vary considerably depending upon changes in the atmospheric pressure, and 
in the mountains such phenomena are not uncommon.  The leading aviators have analyzed 
and summarized their observations and have developed a method for additional instru- 
ment checks.  They have also prepared new correction tables.  This has made it pos- 
sible to improve the quality of instrument equipment preparation and to avoid the 
inaccurate correspondence of the instrument readings. 

Every mistake that entails the malfunction of an instrument or an accident is imme- 
diately analyzed in detail in the collective.  The primary efforts of the regimental 
commander, the political workers, the officers of the engineer aviation service and 
the party and Komsomol organizations, however, are directed toward preventing mis- 
takes.  They explain to the people the difficulties of work under mountain condi- 
tions and stress the responsibility for the defense of our country's southern bor- 
ders which has been entrusted to them.  The supervisors of the engineer aviation 
service aim for model behaviour from the soldiers in their work as well as efficacy 
in socialist competition. 
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MANNING REQUIREMENTS FOR LONG RANGE AVIATION DISCUSSED 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
pp 30-31 

[Interview with Col N. Glazunov, Honored Military Navigator of the USSR, by Col Ye. 
Besschetnov: "Psychological Crew Compatability"; date and place of interview not 
given] 

[Text] The new training year has commenced at Air Force units and 
subunits.  The aviators are assigned complex and demanding tasks 
for further improving their vigilance and combat readiness and 
for perfecting their military skills.  The successful execution 
of these tasks depends upon many factors, including the proper 
and scientifically based composition of the flight crews. 

AVIATSIYA I KOSMONAVTIKA correspondent Col Ye. Besschetnov asked 
Honored Military Navigator of the USSR Col N. Glazunov to answer 
questions associated with the specifics involved in forming crews 
for multiseat combat aircraft. 

[Question] There exists a concept of "psychological compatability." In your opin- 
ion, Nikolay Lavrovich, what does this consist of as applied to crews of long-range 
bombers? 

[Answer] The crews of our aircraft frequently fly on automatic pilot for several 
hours running, and for much longer periods of time with in-flight refueling of the 
aircraft.  Our aviators experience tremendous physical and psychological pressures 
and, naturally, become fatigued.  This is fertile ground for the appearance of ir- 
ritation, lack of self-control and even mistakes.  How important it is to be able 
to withstand difficulties, get along with one another, render timely mutual aid and 
assistance and to spare the nerves and feelings of one's colleagues!  To begin with, 
this is possible providing that the crew is made up of persons whose professional 
and personal qualities meet the high requirements of modern warfare and who pro- 
vide the best combination necessary for fruitful work in any situation, even the 
most complex.  This being the case, it is very important, and I would even say es- 
sential, that each crew member thoroughly knows the tasks put before the collective 
and directs all his efforts toward their precise and absolute solution.  In this, 
perhaps, lies the essence of psychological compatability.  Its indispensable com- 
ponents are a high degree of unity among the flight crew, mutual understanding among 
its members and, of course, a low degree of conflict.  If one manages to achieve 
this, one can be assured that success is guaranteed. 
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The outstanding crew of one detachment commander, communist Maj Krasil'nikov, has 
over the course of an extended period of time had high overall marks and can serve 
as an example. Krasil'nikov is a military pilot 1st class, and the aircraft's navi- 
gator likewise has his first-class rating.  The aircraft's second officer as well 
as the assistant navigator and the rest of the crew have sufficiently good training. 
They are thoroughly prepared for the flights and carry out their missions with a 
high degree of quality. Playing an important role in this is the strong combat unity 
of the crew members and their ability to understand and support one another in dif- 
ficult moments. 

I can recall one such case. After many hours of flight on the way to the range, 
the crew was returning to the airfield. A strong headwind at flight altitude in- 
troduced adjustments to the calculated data. When the bomber approached the base, 
the fuel remainder precluded a repeat landing approach.  Instrument flight rules 
were in effect. Make a mistake on approaching the airfield, and it would be impos- 
sible to correct it.  One would think that the crew would have serious grounds for 
nervousness and worry. Nothing of the sort, however, was observed. Maj Krasil'nikov 
and the aircraft navigator, Capt Skorikov, correctly evaluated the situation, quickly 
carried out the additional calculations and coordinated their actions with the con- 
trol tower.  Their composure and self-control were transmitted to the other crew 
members.  Each crew member carried out his duties accurately and confidently, and 
the flight concluded safely. 

The aircraft commander and his navigator have been working together for five years, 
the other crew members for a little less than that.  I can tell you frankly that 
this is not a short period of time if you consider the natural transfers of people 
in the service.  Total mutual understanding is observed among the crew members, and 
healthy moral relationships have been established. Maj Krasil'nikov is strict and 
demanding, but fair, and sets the tone in everything. As the commander, he is con- 
cerned that his subordinates respect one another and do not permit rude nor tactless 
behavior. He is able to nip in the bud any conflict that forms and to resolve argu- 
ments and misunderstandings that arise without unnecessarily provoking passions. 

Such close-knit and friendly crews comprise the majority. Their experience once 
again confirms the immutable truth: for success, it is not enough that the people 
only possess good individual training.  It is no less important that they are able 
to work with one another in a combat collective so that their professional and per- 
sonal qualities provide an optimum combination for the attainment of a single goal. 

Today's multiseat aircraft are very complex systems, and overall success depends 
to a great degree upon every crew member.  For this reason, it is important to con- 
cern oneself with insuring the best combination of quality characteristics on the 
part of the crew members, with achieving harmony in their mutual relations and with 
putting together a stable group capable of successfully carrying out the missions 
assigned to them. 

[Question] Based on your own experience, what could you say about the specifics in- 
volved in composing crews for multiseat aircraft, considering their psychological 
compatability? 
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[Answer] The question is not simple. As you well know, there are as many unique and 
distinctive natures as there are people.  In every case, a specxal approach is re- 
auired toward each, especially when forming a crew, when it is necessary to not only 
to predxcrhypoSeticax relationships, but also to anticipate the probable dxrectxon 

of their development. 

Commanders, political workers, deputy commanders, unit and subunit headquarters com- 
bers, unit navigators and others frequently participate in various transfers of 
people and in the formation of new crews. As a rule, these officials begin with 
thelacfthat the mutual relations in newly formed "closed" collectives are a very 
subtle and delicate matter which deeply touches the peoples' interests and feelxngs. 
Here sensitivity toward each person, a thoughtful approach to the solution to this 
question and thorough consideration of its psychological, moral and professional 
features are especially necessary. When selecting people for our crews they con- 
sider the education of this and that pilot and navigator, thexr class ratings, their 
length of flying service as well as their moral-political and psychological prepara- 

tion and their cast of character. 

I remember once how some young replacements arrived at our unit-pilots and naviga- 
tors who had just recently been graduated from military flight schools. How were 
we to divide them into crews? Before resolving this issue, the commander, his depu- 
ty commander for political affairs, the senior navigator and headquarters officers 
acquainted themselves with each man's file, paying particular attention to the con- 
tent of the recommendations made at graduation. They then spoke with each young 
officer and determined his level of knowledge, his individual tendencies and his 
interests and aspirations. Having gathered together, they exchanged their opinions 
This enabled them to formulate a more precise idea about each of the arrivals, their 
capabilities, their level of training and the features of their characters. They 
also talked with the aircraft commanders and navigators whose crews were supposed to 
receive replacements and determined their desires. Based on this, the young offi- 
cers were included in the crews.  Intensive training began.  I have to note that 
the majority of these green troops are successfully improving their combat skills 
without interruption. Many of them have become outstanding officers. 

Most frequently we form crews according to the following principle: a young naviga- 
tor is assigned to a trained aircraft commander.  Such an approach to business is 
more justified, since it requires a lesser expenditure of time and effort to insure 
a high level of combat readiness.  In fact, a crew led by an experienced and all- 
round trained commander carries out flights day and night and under visual and in- 
strument meteorological conditions in order to learn flying skills and combat appli- 
cation.  Favorable conditions are created for the aircraft navigator to achieve the 
necessary level of training. Practice shows that he, as a rule, requires only a 
few months to become a complete crew member. 

In certain cases, we make up a crew entirely of young flyers. True, in this case, 
the time taken to train these aviators is somewhat protracted.  To shorten_it some- 
what, we try to select a sufficiently experienced second officer for the aircraft 
commander and an assistant navigator who knows his business for the young navigator. 
This is what we did, for example, when we selected the crew now led by Capt 
Nestrenko.  The aircraft commander appointed to the current position before the be- 
ginning of the past training year and his navigator, Capt Volkov, who at the time 

31 



was recommended for promotion, did not have the necessary experience.  In order to 
strengthen the crew, Sr Lt Il'minskiy was included here as the assistant navigator. 
He had flown many years on bombers of this type and had good training.  In accord- 
ance with the combat training program, the crew was trained day and night in combat 
application.  These people made a good showing.  The collective proved to be very 
tightknit and efficient.  It was not necessary to change the crew's composition, 
and it was retained. Now these aviators are training to operate in combat group 
formations.  If some troubles were to be detected in the crew's work or discrepencies 
in their mutual relations, command, as it sometimes happens, would make the necessary 
transfers. 

Sometimes life forces us to resort to another principle: the aircraft commander is 
young, and the navigator is trained.  For example, Capt Mayunov, who at that time 
had his first-class rating, was assigned to Capt Merkulov, pilot 2nd class, as the 
aircraft navigator.  Such a formation, I will tell you bluntly, had been made neces- 
sary. Well, what came of it? The aircraft commander has subsequently begun to mas- 
ter his training program and only later will make the transition to carrying out 
flights in combat operations.  Thus, the navigator essentially flies "idle" for a 
prolonged period of time without being engaged in combat operations.  As a result, 
he loses part of his training.  It would not be unusual if he, not having accumu- 
lated the necessary flight time in combat operations under complex conditions day 
and night, would not be awarded his first-class rating. 

As we can see, the formation of crews is not some kind of mechanical transfer of 
people. Who comes here and who goes there is a complex and multifaceted process 
which requires the consideration of not only the people's individual characteris- 
tics, but also a variety of factors associated with insuring a high degree of combat 
readiness and the effective training and education of airborne troops together with 
the strengthening of order and organization within the collective. 

I have to say that we do not always manage to deal well with this.  There are vexing 
miscalculations.  The composition of individual crews has to be changed for various 
reasons, including psychological incompatability. 

[Question] One way or another, the crew is formed. What, in your opinion, is neces- 
sary from the point of view of psychological compatability so that the crew will ex- 
cel with respect to its degree of unity, coordination and combat effectiveness? 

[Answer] Our observations show that temperament most frequently "fit together" for 
specific reasons.  In a number of cases, people with different temperament get along 
quite well.  Significant in this respect is cooperation between the aircraft naviga- 
tor, Capt Trubnikov, a composed, unflappable and even excessively steady individual, 
with the assistant navigator, Sr Lt Druzhinin, by nature quick and agile. During 
flight, it is as if they mutually complement one another.  Trubnikov's slowness to 
action keeps his combat assistant from hasty actions, while Druzhinin's rapidity 
and energy in his work do not allow the aircraft's navigator to drag things out when 
making a decision or carrying out the necessary calculations.  In the end, their 
mutual influence gives good results.  They receive high marks for air navigation 
and bombing. 

It is difficult to fully assess the emotional and volitional qualities of this or 
that pilot or navigator.  One meets people who by nature who have inherently nega- 
tive characteristics such as, let us say, irascibility and mental imbalance.  One 
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would think that, knowing the person, everything would be clear, but this is not 
the way things are.  One person will be able to control himself at the necessary mo- 
ment, suppress feelings running high through will power and force himself to act in 
a composed manner. Under the same conditions, another person possessing the same 
characteristics will lose control of himself, will allow hasty and nervous actions 
and will commit unforgivable mistakes.  It is difficult to foresee how a person will 
behave in a situation that has become complex.  One must have experience and be able 
to understand well the psychology of people in order to prevent negative influences. 
It is important that the aircraft commander, his second officer, the aircraft navi- 
gator and his assistant, different with respect to their natures, mutually comple- 
ment one another. 

Practice shows that it is expedient to maintain the composition of a successfully 
assembled crew for a long period of time whenever possible.  It requires a long time 
indeed for crew members to work well together and to get "broken in." Coordination 
in their actions has a considerable influence upon the maintenance of the moral and 
psychological atmosphere within the crew necessary for successful work. 

Psychological compatability is high in those crews where the people excel in politi- 
cal consciousness and ideological conviction and strive for the faultless execution 
of their duty.  In carrying out educational work, we pay particular attention to 
the development of these qualities in our airborne troops.  Indeed, the ideological 
kinship and aspiration for the same moral and aesthetic values bring the people 
closer together.  This is dictated primarily by the fact that the group or collec- 
tive efforts are directed toward the solution of wide-ranging and common, not per- 
sonal, problems which require the subordination of personal interests to the inter- 
ests of the collective. 

Concerning themselves with insuring psychological compatability in flight crews, 
the commanders and political workers consider this and systematically cultivate the 
aviators' collective qualities. Much attention is devoted to forming in these peo- 
ple the skills for efficient joint action, particularly in the process of combat 
application of aviation equipment. 

The creation of a positive psychological climate within the collective and the at- 
tainment of success in combat training depends to a great degree upon the commanders 
and their skill to work with people and to correctly establish mutual relations with 
them.  Fussing and a lack of self-control on the part of the commander and a lack 
of confidence in his own decisions have a negative impact on his authority.  Fot 
this reason, the insurance of a high degree of psychological compatability in flight 
crews cannot be successful if one does not carry out persistent and systematic work 
with the commanders to improve their instructional skills. 

[Text] In conclusion, Col N. Glazunov said: 

"Coordination in the actions of the crew members, their close-knit nature and each 
man's thorough understanding of his purpose are an important prerequisite for the 
achievement of superior results in competition for combat mastery. We must more 
fully utilize progressive experience to create a businesslike atmosphere in the col- 
lective and an environment of high efficiency." 
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IMPORTANCE OF VISUAL CONTACT IN AERIAL COMBAT STRESSED 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
pp 40-41 

[Article by Guards Capt A. Sigilev, flight commander and military pilot 1st class: 
"Training Aggressiveness in Combat"] 

[Text]  Our pair took off to intercept the enemy.  Executing the commands of the 
GCI [ground-controlled intercept] controller, we arrived at the designated area and 
soon acquired the target on the screens of our on-board radar sights.  The target 
was maneuvering vigorously with respect to course, altitude and speed. At the final 
approach phase, the situation could not be considered to be within the calculated 
attack parameters.  I thought to myself: "All is not lost. Nosyrev is approaching 
the permissible fire zone, and..." I knew that my wingman saw the target and, in 
order to complete the intercept, he would have to act independently once he had 
warned me off the target. 

My wingman began the attack, but soon broke it off.  Exploiting our mistake, the 
enemy aircraft broke away from us.  Our attempts to overtake him were to no avail, 
and we returned to our airfield. 

"Why did you break off the attack?" I asked Nosyrev during the flight critique. 

"When I began the attack," replied the captain, "I lost sight of your aircraft." 

It was later discovered that, having lost visual contact with the lead aircraft, 
the pilot complied with safety requirements and broke off the attack. We did not 
accomplish the training mission. 

At the same time, the flight commenced practicing a complicated type of combat tac- 
tic.  The pilots found the new exercises to be difficult.  Guards Captains V. Taran 
and Yu. Nosyrev and Guards Sr Lt Ye. Popuga allowed deviations.  This once again 
confirmed the fact that fighting men with first-class ratings (and all three of my 
subordinates had such a rating) are not immune from mistakes. Of course, I, the 
flight commander, was to blame for everything. 

This flight with Nosyrev caused me to reflect on a lot of things.  The squadron com- 
mander and other experienced instructor-specialists gave me valuable advice.  One 
conclusion inevitably arose: we had to develop our upcoming missions in greater de- 
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tail and provide for the maximum possible number of variants in the process of mod- 
eling the missions. At the same time, we had to always remember the psychological 
training of the pilots for a specific mission. 

It was these mistakes allowed by me during such training that had become the primary 
reason behind the disruption of the intercept flight.  Had I related to my subordi- 
nates something instructive from my personal experience in time, everything probably 
would have turned out differently. 

I decided to correct the situation immediately.  On the day of preliminary training 
for the next flight shift, I told the pilots about one such episode. 

It was at the beginning of my service as an officer. At that time I had occasion 
to fly as wingman for an experienced flight commander.  On one occasion we were in- 
tercepting an airborne target.  The situation which had taken shape forced the lead 
aircraft to reduce speed while maneuvering at the moment of attack.  I precisely 
maintained the calculated combat-formation parameters.  I admit that, having noticed 
the changes in attitude of the fighter flying up ahead, I felt myself at a loss for 
a moment. For the first few seconds, I wanted to repeat the commander's actions. 
I refrained from this, however, and began the attack independently and informed the 
lead aircraft of this. 

I remembered that the grade for the execution of the mission is given to the pair. 
The target was destroyed, and the visual contact that had been temporarily lost was 
restored. We received high marks for the intercept, and safety measures had not been 
violated. The flight commanded praised me for my independent action and resource- 
fulness. 

This story, of course, accompanied by a graphic depiction of the intercept and the 
maneuvering of the aircraft in aerial combat helped my subordinates in many ways 
and reminded them of the necessity to be psychologically prepared for skilful ac- 
tions which display initiative in an unexpectedly complicated environment.  It would 
be wrong to say, however, that our discussions alone resolved the issue.  The thor- 
oughly thought-out and systematically and accurately organized advance and prelimi- 
nary training for complex types of combat application were the chief determining 
factor in the flight's pilots being able to carry out subsequent missions success- 
fully. 

I will digress somewhat.  For a long time, the article by Col V. Belyayev, "A Pair 
or a Single Aircraft?" (AVIATSIYA I KOSMONAVTIKA, 1981, No 11), was discussed on 
the pages of this magazine. With great interest, our pilots followed the course 
of the discussion and expressed their opinions every time something appeared in 
print.  I personally was in favor of the pair—I am firmly convinced that in a com- 
bat environment it will be the pair that carries out the mission with the greatest 
benefit for the attainment of overall victory.  This, however, is just a personal 
observation.  Below is the reason why I recalled the article by Col V. Belyayev. 

Today's fighter aircraft are greatly superior to their predecessors with respect 
to all technical and combat capabilities.  The tactics and methods of their combat 
application have changed.  It is quite understandable that the concept of visual 
contact between the leader and his wingman has changed as well. Modern, manuever- 
ing group aerial combat, as well a single combat, is based on precise mathematical 
calculations.  They show that a momentary break in visual contact between pilots 
who have good training and who faithfully observe flight-duty regulations and es- 
tablished safety measures does not harm matters. 
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In training and educating my subordinates, I have tried to get them to thoroughly 
familiarize themselves with this fact and to acquire the neccessary skills and confi- 
dence in their own strengths and abilities. As experience shows, the careful model- 
ing of each mission and its detailed simulation makes it possible to achieve the 
objective more quickly.  This is what.we have done and continue to do.  The modeling 
and simulation of aerial combat, however, can be done in various ways. 

It is a good thing, for example, when the leader and the wingman have precise mathe- 
matical calculations that substantiate the execution of this or that maneuver with 
various banks and G-loads.  It is even better, however, if, having them, they pos- 
sess a clear conception of what to do at a particular phase of combat if the situa- 

tion changes. 

Let us assume that the aircraft have to separate in order to force their will upon 
the enemy. At what point in the maneuver should the pilots re-establish visual con- 
tact when it has been lost in a previous phase? How is one to foresee the moment 
when visual contact with the wingman is lost in the situation which is taking shape, 
and how can one calculate the necessary flight parameters for the subsequent^resto- 
ration of the desired combat formation. Where will one orient the commander's air- 
craft at the conclusion of the maneuver—in the front of the canopy or off to the^ 
side? During classroom lessons, cockpit drills in the fighters and "walk-through" 
simulations, these and similar problems force the officers to not just listen to 
the flight commander's explanations, but to think creatively and to take an active 
part in aerial-combat training.  The solution of the hypothetical exercise situa- 
tions teaches independence and the skill to select from the stream of information 
received that which is most valuable and necessary at the given moment. 

Every time we model and simulate a tactic that we have conceived, we discuss it in 
detail and specify the safety measures. We devote particular attention to the ex- 
ercise of proper discretion during the execution of advanced flight maneuvers and 
combat maneuvers in pairs. A thorough knowledge of these matters is a reliable^ 
guarantee against the appearance of potential accident causes and considerably in- 
creases the safety and the quality of the flights. 

The commander's consideration of the individual characteristics of his subordinates 
and their weak and strong points contribute to the acquisition and strengthening 
of the skills needed under the complex conditions encountered during group aerial 
combat operations, as well as to the development of the pilots' faith in their own 
powers.  It will suffice to refer to the following fact. 

Guards Sr Lt Popuga worked out his combat-maneuvering exercises excellently.  The 
results he achieved later, however, got worse. Why? The squadron commander and 
his deputy helped to find the answer.  They advised me to direct my attention to 
my subordinate's temperament. 

Indeed, during an in-depth analysis of the unsuccessful flights, we established the 
following fact: the cause of a number of Guards Sr Lt Popuga's characteristic er- 
rors was excessively hasty and aggressive actions in the air. Drawn into combat, 
the pilot began to hurry. This led to his being unable to maintain the calculated 
parameters and to a disruption of the tactical single-combat plan previously pre- 
pared on the ground, especially in the absence of visual contact with the lead air- 

craft. 

36 



We corrected the matter. First of all, we refreshed his memory again regarding theo- 
retical issues from the corresponding chapters of aerodynamics, tactics and pilot xn- 
struction. During the preliminary preparation for the flights and during their anal- 
ysis, we scrupulously and diligently simulated all the missions while accompanying 
the discussions with graphic depictions of the combat engagements and with calcula- 
tions. During simulations using the "walk-through" method, we devoted attention 
to an analysis of the situation, the adoption of solutions, radio exchanges and the 

necessary actions. 

The lessons and drills had the expected effect.  Guards Sr Lt Popuga acquired confi- 
dence.  The precise calculations and reliable mastery on the ground of everything 
that would be required in the air tempered the pilot psychologically. He is no 
longer worried about losing visual contact with the commander and, subsequently, 
with the lead pair when engaged in combat as part of a flight.  I must mention that 
Guards Capt Nosyrev and Guards Capt Taran also acquired much for themselves from 
this training.  In subsequent combat-tactics flights, they acted confidently, deci- 
sively and with initiative. 

"Learn To Destroy Airborne and Ground-Based Targets with the First Attack, the First 
Rocket, the First Bomb or the First Machine Gun Burst"—such is the motto of our 
flight's personnel. We have achieved definite success.  Before us lie new and more 
difficult problems.  Their solution will require a great deal of work, including the 
cultivation among the soldiers of the kind of fighter's aggressiveness which will 
guarantee both high-quality mission execution and proper flight safety. 

COPYRIGHT: "Aviatsiya i kosmonavtika", 1982 

9512 
CSO: 9144/0185 

37- 



ATTENTION TO TECHNICAL DOCUMENTATION STRESSED 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
pp 40-41 

[Article by Col (Res) G. Vishnevskiy: "He Did Not Heed the Warning"] 

[Text] "Mistakes and potential air-accident causes, as a rule, occasionally crop up 
and the officers in charge are to blame. Extremely dangerous, for example, are the 
actions of those individuals who, despite their knowledge of the requirements of 
the basic documents, nevertheless deviate from the strict execution of these doc- 
uments and allow themselves a so-called "personal margin." I recall an old, but 
very instructive incident. 

Several pilots from our unit were falling behind in their preparation for their rat- 
ing examinations. Having chosen suitable weather conditions, we organized the spe- 
cific flights.  The flight-planning table provided for each crew to take off on a 
bomber assigned to them with a specific load of fuel. At first this condition was 
strictly carried out.  Later, however, the flight control officer, A. Gaydakov, 
asked the crews in the air about their fuel remainders and gave the command that 
new pilots would be transfered to the bombers without refueling.  Soon afterwards, 
two crews with inspectors on board departed on a mission. After the pilots were 
checked out and before the landing approach was begun, there came over the radio 
an alarming report from the flight control officer: 

"The antennas are covered with ice. We see your aircraft poorly." 

The crew in front of us making its landing approach reported: 

"We are at altitude over the near beacon and do not see the runway. The aircraft 
is icing heavily." 

The aircraft went around again. 

Having turned on our anti-icing equipment, we descended precisely along the glide 
path.  The near beacon passed by.  Our altitude was already 60 m.  Instead of the 
runway lights and floodlights, we saw a hazy, white spot. We also decided to go 
around again. 
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The bombers' fuel remainders would not permit them to land at an alternate airfield, 
where the weather was better. An extremely complicated situation had taken shape. 
It had become necessary to land under weather conditions below the minimum accept- 
able limits for this aircraft, on an icy runway and with a strong crosswind.  After 
the first heavy aircraft set down, its drag parachutes did not deploy.  The bomber 
rolled past the edge of the runway. The tires of the main landing gear were de- 
stroyed. 

Meanwhile, the weather over the airfield did not improve.  Our crew also had to make 
a landing.  Setting down the aircraft almost by the seat of our pants, we released 
the drag parachutes. We had to jettison them immediately, however.  Because of the 
strong crosswind and the ineffectual braking on the ice-covered runway, the bomber 
was blown off the runway (a landing on the unimproved runway was impossible, since 
it was soaked after the autumn rains).  Our aircraft also rolled off the runway and 
ended up alongside the first. We were unable to taxi to the parking area. We de- 
cided to leave them where they stopped. 

Such was the conclusion of a flight of two crews as a result of an error on the part 
of the flight control officer who did not fulfil the requirements of the documents 
that regulated flight operations. Why, then, did this happen? 

Having received the report of the duty weather forecaster regarding the approach 
of precipitation (freezing rain at zero temperatures at ground level), officer 
Gaydakov did not take measures to insure safety.  On the contrary, burning with de- 
sire to push his pilots through the rating certification training program, he de- 
cided to accelerate the execution of the planning table by reducing the time needed 
to refuel the bombers. As a result, the fuel reserve on the aircraft proved to be 
insufficient for flights under instrument meteorological conditions.  Thus, the 
flight control officer himself created the emergency situation and was unable to 
do anything about it. 

Because of the incorrect actions of officer Gaydakov, the potential cause of an air 
accident emerged.  Only because there were experienced instructors among the crews 
did everything conclude relatively safely. 

This example once again confirms the fact that the strict execution of the documents 
regulating flight operations must be the rule for senior officers of all ranks. 

Aviators today carry out flights under instrument meteorological conditions and, 
as a rule, do not joke around with the weather.  However, the violation of the ex- 
isting rules is quite intolerable.  Only under this condition can a high degree of 
flight safety be guaranteed. 
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ESTIMATION OF BALLISTIC TRAJECTORIES FOR ACHIEVING ORBIT 

Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 12, Dec 82 (signed to press 2 Nov 82) 
pp 42-43 

[Article by 0. Slavin, candidate of technical sciences: "Launching into Orbit"] 

[Text] The solution of a multitude of questions precedes the launching of a space- 
craft into orbit. One of these questions is the ballistic calculation of the tra- 
jectory. 

At that moment when the launch vehicle is on the pad, its altitude and speed rela- 
tive to the earth's surface are, for all practical purposes, equal to zero. At the 
moment of insertion into orbit, however, they correspond to certain values of % and 
VK (fig. 1).  There exists a multitude of trajectories which seem to connect the 
initial and final curves describing the rocket's motion. What should be the con- 
siderations for selecting the trajectory? In order to clarify this matter, let us 
examine the the interaction of the basic factors which determine the motion of the 
launch vehicle: the engines' thrust and the earth's atmosphere and gravitational 
field. We will admit at the outset that we can actively control only the thrust 
of the rocket motors. 

The propulsion system and the fuel load provide the rocket with an enormous reserve 
of energy and the ability to utilize it within a limited interval of time. With 
respect to the level of these characteristics, the launch vehicle has no peer among 
the airborne or seagoing units with which we are familiar.  Suffice to say that hun- 
dreds of tons of high-performance rocket fuel are expended in 8 to 10 minutes.  Such 
an amount of fuel constitutes more than 80 percent of the initial mass of the rock- 
et. As regards the thrust of the motor in the first stage, it exceeds its initial 
weight. 

The launch vehicle's energy reserve is such that, due to the thrust of the motors 
(in the absence of other power inputs), the spacecraft can be driven to a velocity 
of more than 9 km/s.  In reality, the craft is driven by the launch vehicle to its 
first space velocity of 7.8 km/s.  The main reason for such a noticeable loss is 
the earth's gravitational field or, in other words, the attraction of the earth. 
This constantly operative factor determines to a great extent the shape of the 
launch trajectory. 

The simplest and shortest path to overcoming the earth's gravity, leaving the bound- 
aries of the dense layers of the atmosphere and accelerating to the first space ve- 
locity is the vertical ascent.  How will it end, however? The craft will rise to 
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an altitude of several thousand kllomenters and will then fall to the earth's sur- 
face.  This is a natural result, since orbital motion requires not only that the 
craft be accelerated to its first space velocity, but also that this speed be at- 
tained in a horizontal direction. 

We will examine another method of launching where the direction of thrust is regu- 
lated so that the rocket accelerates as rapidly as possible in a horizontal direc- 
tion while simultaneously gaining altitude.  In this case, great speed will be at- 
tained before the rocket exits the dense layers of the atmosphere, which leads to 
an unacceptable increase in the aerodynamic resistance. As a result, there is an 
increase in the amount of energy expended in overcoming this resistance. Moreover, 
the power and thermal loads on the rocket increase, which requires strengthening 
its design and heat-shielding. The structure of the rocket itself and its systems 
(without fuel) account for an insignificant portion of its overall weight.  The less 
the weight, the more efficient the rocket system. From this it follows that the 
rocket is a rather delicate and fragile object, and any increase in the severity 
of its operating conditions leads to an unavoidable increase in its dry weight, that 
is to say, to a reduction in the efficiency of the rocket system. 

The extreme methods of launching we have examined have proven to be unacceptable. 
We can now imagine in general terms, however, how the launch should be carried 
out. 

First of all, it is necessary to pass rapidly through the dense layers of the atmo- 
sphere at suffiently slow speeds.  This means that the initial segment of the inser- 
tion trajectory, when the rocket has yet to attain great speed, must be close to 
a vertical ascent. A greater and greater portion of the motors' thrust must be 
directed toward increasing the horizontal component of the velocity in proportion 
to the increase in flight altitude and the decrease in the density of the atmo- 
sphere. 

The method we have selected is theoretically correct, but difficulties arise during 
its realization as well.  As the thrust vector turns, the rocket's longitudinal axis 
deviates from the tangent to the trajectory, and the angle of attack a (fig. 2) ap- 
pears.  If it is different from zero, the force of the aerodynamic resistance acts 
both in the longitudinal and lateral directions.  In general, however, this "frag- 
ile'r object is designed for operation with loads along the longitudinal axis.  There 
remains one solution—reduce the lateral loads to an acceptable minimum through the 
corresponding selection of a program for varying the angle of attack or the direc- 
tion of the thrust vector. 

We will note that when the angles of attack are too small, the direction of thrust 
slowly rotates from the vertical and the switchover in the expenditure of the rock- 
et's energy to gaining speed in the horizontal direction proceeds just as slowly. 
In this case, the rocket rather rapidly rises to an altitude at which the density 
of the atmosphere makes it possible to increase considerably the angle of attack. 
The speed of the rocket is already so great, however, that its rotation to the hor- 
izontal direction requires a considerable expenditure of energy. 

We have stated the basic physical considerations that must be taken into account 
when selecting the launch  trajectory. We must also, however, take into account 
circumstances of an entirely different scheme. We will note only two of them. 
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Fig. 1.  The series of launch  trajectories: L - distance of this 
point from the launch site on the surface of the earth over which 
the spacecraft flies; H - flight altitude. 

Fig. 2. Diagram of forces acting upon the launch vehicle on the 
launch segment: P - thrust; G - weight; V - speed of the rocket. 

In designing the trajectory, it is desirable to find that trajectory which, while 
satisfying the basic requirements of an launch  trajectory, simultaneously in- 
sures the delivery into orbit of a payload of maximum mass. 

As a rule, a launch vehicle is of multistage design, and all of its components, with 
the exception of the last stage, fall to earth after they have made their contribu- 
tion to carrying out the mission of insertion.  Consequently, the  launch  trajec- 
tory must be such that the spent portions fall on strictly isolated and prepared 
regions. 

The list of requirements for the   launch trajectory could be continued.  These 
requirements are frequently contradictory, while their degree of indispensibility 
ranges from "desirable wherever possible" to "necessary." The feasibility of re- 
alizing these requirements likewise varies.  The way out of this situation is the 
search for an intelligent compromise. 

After the selection of the  launch  trajectory, the process of ballistically cal- 
culating the the launch   segment is not over.  One must still ascertain how re- 
liably the calculations provide for the rocket's necessary curves of motion at the 
end of the launch. 

Mathematical models of the earth's atmosphere and gravitational field and the launch 
vehicle and its systems are employed in checking the ballistic calculations.  Such 
a calculation provides for the so-called nominal  launch  trajectory.  Can one be 
assured that the actual launching will follow the nominal trajectory? It will not, 
of course, since the models used contain either errors in our knowledge about the 
earth's atmosphere and gravitational field or errors with which any mechanical sys- 
tem operates. 
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We do know, however, the margins within which these errors occur.  In order to ob- 
tain more complete knowledge about the possible actual trajectory, we resort to the 
method of mathematical firings (statistical tests).  The essence of this method con- 
sists of carrying out the launch  calculations many times over, each time using 
a new set of errors formed at random.  Then follows the processing of the results 
of the calculations by which we judge the possible deviations from the nominal tra- 
jectory during the actual insertion. 

The guaranteed fuel reserve necessary for successfully launching a spacecraft into 
orbit is likewise evaluated by the method of statistical modeling.  The amount of 
this reserve is influenced directly or indirectly by many factors, including fac- 
tors such as the variation in the characteristics of the propulsion system and the 
fuel itself. With certain combinations of variations, the amount of fuel needed 
can prove to be greater or less than the nominal reserve.  Since it is impossible 
to guess the specific values of the variations during the actual  launch,  we must 
orient ourselves on their most unfavorable combination.  In this way, we guarantee 
that there will be enough fuel in the worst-case situation. Naturally, the guaran- 
tee must be reasonable, since additional fuel represents kilograms that are irrevo- 
cably taken away from the payload. 

Only now, after we have carried out all the calculations, can we say that the bal- 
listic design of the  launch  trajectory is completed: there is a nominal trajec- 
tory; a "tube" of trajectories relative to the nominal beyond the boundaries of 
which the actual trajectory does not depart; and a known reserve of fuel which guar- 
antees the successful orbital launching of th spacecraft by the launch vehicle. 
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SATELLITE ORBITS DISCUSSED 
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[Article by Engr-Col V. Gor'kov, candidate of technical sciences: "Satellite Orbits"] 

[Text] There is as yet no unified classification providing gene- 
ral characteristics for satellite orbits.  In their time, certain 
specialists, ballisticians in particular, have tried to do so. 
Their approach to the problem from the strictly theoretical point 
of view has made it possible to identify certain specific charac- 
teristic features of orbits (the stability of these parameters or 
those, the operating conditions of the apparatus, etc.). The 
concepts of "stationary," "high-altitude elliptical," "polar" 
and "solar synchronous" orbits appeared.  This article deals with 
the interrelations between these concepts and the specific pur- 
pose of satellites. 

The idea of using artificial earth satellites for communication was expressed even 
before the first satellite was launched.  In 1945, for example, the Soviet scien- 
tist P. Shmakov suggested using them to organize worldwide television broadcasting. 

What attracted scientists to this idea? First of all, there is its simplicity. 
Tens and hundreds of intermediate retransmitters can be replaced by a single re- 
transmitter raised to a very high altitude over the surface of the earth.  This has 
to be a satellite.  Solved at the same time is the problem of providing communica- 
tions to regions that are inaccessible or separated by seas where retransmitters 
in the traditional sense cannot be built. 

The level of radio-engineering development and the experience accumulated up to that 
time suggested a simple solution which seemed obvious—utilize the effect of radio- 
wave reflection.  This method of passive retransmission was used time and time again 
in radar. Despite the simplicity of realization, the economy and certain technical 
advantages of this method of communication, however, its serious inadequacies were 
soon discovered.  First and foremost was the availability of superpowerful trans- 
mitting and supersensitive receiving equipment, the shrinkage of the reflecting 
shell and the deterioration of its properties and the satellite's short life-span 
due to the rapid loss of altitude. All of these served as reason at that time to 
reject the application of the principle of passive retransmission. 
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One method of utilizing satellites with active radio-signal retransmission enjoyed 
wide popularity. The essence of this method consisted of the following.  Having re- 
ceived signals of frequency fi from point A, the satellite amplifies them and re- 
transmits to point B at frequency f2. Naturally, it must during that time be on the 
line of sight of both the transmitting and receiving earth communications stations. 
This latter point is of considerable significance, for in the absence of an active 
retransmitter there would not be communications between earth stations, either. 

How.can one insure one of the most important conditions imposed on communications— 
its continuity? There exist two mutually complementary methods: the saturation of 
the orbit with satellites and the increase in their flight altitude.  Obviously, 
the increase in the altitude of the orbit increases the length of time that a sin- 
gle artificial earth satellite can be mutually observed by earth stations.  This 
means that fewer satellites will be required.  The visibility in specific regions 
of the earth is dictated not only by the altitude, but by the inclination of the 
orbit of communications satellites as well. 

The selection of the shape of the orbit (circular, elliptical, high-altitude ellip- 
tical), its inclination (polar, inclined, equatorial) and its period of rotation 
(synchronous, geostationary) is the primary and, one might say, determining factor 
in designing a satellite communication system.  It dictates the the system's organ- 
izational and operational principles, the power of the radio links and other de- 
sign considerations. 

Satellite communication systems in low, high-altitude elliptical and geostationary 
orbits have been developed more than other systems.  The first to be utilized were 
low-altitude artificial earth satellites.  Their advantages are the low cost of 
placing them into orbit and simpler onboard equipment.  Their shortcomings, however, 
proved to be more than their advantages: the great number of satellites in the sys- 
tem, the necessity of constantly monitoring their movement and the frequent adjust- 
ment to the orbits as a result of their evolution during the process of the flight. 
All of this led to many operational drawbacks and, in the final analysis, to its 
unprofitablility.  Low-altitude satellites proved to be effective only in those 
cases when two-sided, continuously operating communications were not required (data 
from geologists, for example).  The information to be transmitted is "stored" on 
board the satellite and is sent down to the earth either automatically or by command 
when it passes over the site of the receiver. 

The development of satellite communication systems in the Soviet Union began with 
the mastery of high-altitude elliptical orbits.  This became possible thanks to the 
availability of launch vehicles and the increased capabilities of the space port 
and the command and measurement complex.  These made it possible to launch into or- 
bit and control the flight of satellites of the "Molniya" type.  These orbits have 
an inclination of 65°, a period of rotation of 12 hours and altitudes of 40,000 km 
at apogee and 500 km at perigee. 

These parameters were selected because of the condition that the minimum necessary 
duration of communication had to be insured between the two extreme points. With 
the aid of the "Molniya" satellite, for example, the simultaneous radio visibility 
between Moscow and the Far East is maintained over the course of 8 to 9 hours of 
each 12-hour period. 
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Two- and three-impulse systems for launching 
satellites into geostationary orbit. 

Key: 
1. Transfer orbit 
2. Base orbit 
3. First firing 
4. Equator 
5. Second firing 

6. Stationary orbit 
7. Second transfer orbit 
8. First transfer orbit 
9. Third firing 

How is this achieved? It is accomplished, first of all, by considering the laws of 
mechanics and perturbation.  For example, in accordance with Kepler's Second Law, 
a satellite's angular velocity when moving along an elliptical orbit decreases with 
respect to its distance from the center of the earth.  In other words, its speed 
of motion in the region of the apogee is considerably less than at the perigee. 
This makes it possible to achieve such a duration of communications when the satel- 
lite's apogee is situated in the Northern Hemisphere.  This is a necessary, but in- 
sufficient, condition.  The fact of the matter is that perturbations induced by the 
shape of the earth lead to a precession of the apsidal line (the line connecting 
the orbit's apogee and perigee).  This being the case, the major influence on the 
rate of precession proves to be the degree of inclination. An analysis of the math- 
ematical relations describing the motion of satellites in an actual field of forces 
makes it possible to find among the multitude of orbits that one for which the pre- 
cession is equal to zero.  Its inclination proves to be approximately 63 degrees. 
Geostationary orbits are even more suitable for communications. 

We know that it is quite impossible to create an artificial satellite which would 
remain motionless in interplanetary space.  It can, however, be launched into orbit 
in such a way that, rotating with respect to the stars, it remains motionless for 
the observer on earth.  Such a satellite is commonly referred to as geostationary— 
motionless relative to some point of the earth's surface. What, then, must be the 
orbital parameters for such a satellite? 
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It is assumed that the earth completes one revolution relative to its axis in 24 
hours.  This is only partly true.  The meridian on which Moscow is located, for ex- 
ample, actually intersects the line between the earth and the sun every 24 hours. 
Relative to the direction to a stationary star, however, it completes   revolution 
in only 23 hours, 56 minutes and 04 seconds.  Thus, in order for a satellite to ro- 
tate synchronously with the earth, it must make one revolution about the axis of 
the earth in that period of time. Not every synchronous satellite will be station- 
ary, however.  In order for it to appear motionless to an observer on the earth, 
the plane of its orbit must be perpendicular to the earth's rotational axis.  Under 
these conditions, there remains one naturally feasible orbit, the path of which pas- 
ses over the equator.  This means that its angle of inclination is equal to zero. 
The altitude of its orbit must be 35,800 km. 

This orbit is good, because the satellite "sees" 40 percent of the earth's surface. 
This is why the number of geostationary satellites increases yearly, primarily for 
communications.  This orbit has already become crowded. Moreover, the spacecraft 
are already starting to age and cease working. What is to be done? Indeed, a new 
spacecraft will have to be put in the place of one that wears out. 

This is where the earth once agains comes to our assistance. A satellite which has 
ceased working almost imperceptibly begins to move along its orbit. For the satel- 
lite there are two regions, the so-called "potential wells," which a satellite, once 
having fallen into, stops like a ship that has thrown out the anchor.  The differ- 
ence is that the seagoing vessel can weigh anchor, while the spacecraft cannot get 
out of the "potential well." Here it will remain forever.  The regions where sat- 
ellite drift is absent coincide with the minor axis of the equatorial section of 
the earth and are located over the Indian and Pacific Oceans. 

Geostationary satellites are most simply launched into orbit from launch installa- 
tions situated along the equator. Here is the reason why: in the general case, one 
must resort to rotating the plane of the orbit during the insertion process.  For 
a flight to the moon from the territory of the USSR, for example, less fuel is re- 
quired than for a launch of a satellite into stationary orbit, despite the fact that 
the latter is more than ten times closer to our planet.  Of all the energy expended 
on the  launch, approximately one-half goes toward rotating the plane of the or- 
bit.  This is why the equator is considered the best location for launching satel- 
lites. 

Two- and three-impulse systems are commonly used to launch satellites into geosta- 
tionary orbits.  In both cases, the satellite is tentatively inserted into a cir- 
cular staging orbit along with the last stage of the launch vehicle at an altitude 
of approximately 200 km and remains in that orbit awaiting a favorable time for the 
maneuver. 

The rocket motor is fired for the first time to shift the satellite from the parking 
orbit to a transfer orbit whose apogee touches the stationary orbit and whose peri- 
gee touches the parking orbit.  This being the case, the firing of the rocket motor 
must coincide with the time the satellite intersects the equator, 
while the duration of the flight must insure that it is placed into the desired 
point of the stationary orbit. When the satellite passes the apogee, the rocket 
motor is fired a second time to rotate the plane of the transfer orbit and raise 
the perigee to the altitude of the stationary orbit. After the rocket motor stops 
operating, the satellite separates from the launch vehicle.  Such is the two-impulse 
system for inserting a geostationary satellite into orbit. 
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If you were to ask any person if it would be expedient to fly on an aircraft from 
Moscow to Kiev by way of Vladivostok, he would undoubtedly think that you were jok- 
ing with him—such a roundabout maneuver is associated with a tremendous and un- 
necessry expenditure of fuel.  Things are different in space, particularly when in- 
serting a satellite into a geostationary orbit. A three-impulse system will be more 
preferable for launching pads located above 49° latitude. As in the first case, 
the satellite is shifted from the parking orbit into a transfer orbit, but with an 
altitude for the apogee greatly exceeding that of the stationary orbit.  The motor 
is fired a second time at the apogee in order for the satellite to enter the next 
transfer orbit.  This orbit is already located in the plane of the equator and its 
perigee touches the stationary orbit.  The motor is fired for the third time at the 
perigee of the second transfer orbit (that is, at the altitude of the stationary 
orbit) in order to reduce the speed of the satellite and prevent it from going high- 
er. As a result, the satellite ends up at the planned point in the stationary or- 
bit. As paradoxical as this may seem at first glance, it it this utilization of 
a transfer orbit with an apogee greatly exceeding that of the stationary orbit that 
provides the energy payoff. As it turns out, the energy expenditure in rotating 
the plane of the orbit (the determining factor in the overall share of fuel expen- 
diturs) decreases as the altitude increases. As a result, the scheme becomes more 
economical. 

Naturally, the schemes we have presented are not the only ones.  Others are also 
possible, depending upon the situation and the specific conditions. 

(Conclusion follows) 
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