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r Summary 

The Soviet Weapons Industry: 
An Overview 

Over the last two decades, the Soviet Union has delivered weapons to its 
military at a level unequaled anywhere in the world. Over 50,000 tanks, 
80,000 light armored vehicles, 9,600 strategic ballistic missiles, 50,000 
aircraft, 650,000 surface-to-air missiles, and 270 submarines have been 
procured since 1965. 

In the process, the Soviets have built the largest weapons industrv in the 
world. Roughly 50 major design bureaus control the development of 150 to 
20();.eapons at any one time. Weapons are assembled in about 150 major 
production complexes scattered throughout the Soviet Union. Designers 
and producers are supported by thousands of organizations in Soviet 
academia and industry. 

Since the 1920s, the entire complex has been operated in a way that 
exploits the priority given to defense and the advantages of a command 
economy, and minimizes the impact of Soviet technical weaknesses. Soviet 
weapons acquisition has been characterized by: 
• Centralized management by party and government organizations, dem

onstrating continuity and stability in personnel and programs. 
• Final leadership authorization of weapon programs and their funding 

early in the acquisition process. 
• Relatively simple, low-risk weapon designs, emphasizing standard com

ponents and existing technologies. 
• Easily manufactured systems, which can be fabricated by a technologi

cally unsophisticated industrial base with semiskilled or unskilled labor 
operating general purpose conventional machine tools and equipment. 

• Long production runs yielding large numbers of weapons. 
• Weapon advances that emphasize incremental upgrades instead of the 

development of completely new systems or subsystems. 

Developments in the economy, technology, and the foreign threat are 
inducing the Soviets to modify these strategies. The slower growth of the 
Soviet economy in the past decade and harsh constraints on the availability 
of key resources have led the Soviet leaders to stress efficiency more than 
in the past. At the same time, dramatic improvements in Western weapons 
and advances in their own and foreign military research and devel9pment 
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(R&D) have led them to seek greater advances in weapon performance and 
capabilities. Changes are under way in the Soviet defense industrial 
establishment that respond to these new conditions: 

• In resource allocation. The Soviets appear to be evaluating more 
carefully the priority accorded the defense industries. Defense will 
continue to have a high priority, but the increasing costs and complexities 
of producing advanced weapons are inducing them to seek more cost
eff ective ways to meet military requirements. In addition, writings and 
statements indicate the Soviets recognize that their long-term defense 
needs require more balanced development in Soviet industry, services, 
and the technology base. 

• In weapon development. The Soviets are shifting from well proven to 
more advanced technologies and from simple to more complex weapon 
designs. They will continue to rely on traditional, proven approaches to 
develop most of their weapons. But in several areas-such as strategic 
defense-they will find it more and more difficult to meet new threats by 
relying on those strategies. Development cycles for some systems may 
lengthen as a consequence, particularly in the test phase. 

• In production. The Soviets are manufacturing advanced weapons in 
smaller quantities and at lower rates. Improved weapon performance and 
greater multimission capabilities, along with greater production problems 
and the higher procurement and maintenance costs of new weapons, are 
encouraging the Soviets in some cases to reduce the numbers produced. 
The danger of obsolescence from a more rapidly changing threat and 
military technology base will further encourage shorter production runs. 
Retrofit programs, which enhance and prolong the combat worthiness of 
older systems, are probably intended to partly compensate for this. 

• In the industrial base. The high-technology support sector of the 
weapons industry-radioelectronics, telecommunications, specialty mate
rials, and advanced production equipment-will generally continue to 
grow more rapidly than weapon and equipment producers. Throughout 
the defense industries, the Soviets are using incentives and investment 
policy to encourage the renovation and modernization of established 
facilities instead of new plant construction. 
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• In administration. Small-scale changes in planning and management are 
being implemented. The Soviets are modifying industrial organization 
and revising plan targets, prices, and incentives to encourage innovation 
and quality over quantity. They will not undermine the central planning 
system by providing managers with real autonomy, however, and the 
defense industries will continue to be the most thoroughly scrutinized 
part of the Soviet economy. 

• In seeking help from abroad. The Soviets are stressing and supporting 
the buildup of the scientific-technical base of their East European allies 
and will seek more imports of technology and equipment from them. 
They will also continue to rely heavily on acquisition of Western 
technology. 

Changes in the Soviet armed forces in the 1990s will drive-and be driven 
by--changes in the weapons industry. Alterations in doctrine, force 
structure, logistic organization, maintenance requirements, and manpower 
utilization are likely to accompany the evolution in the products of the 
defense industries. In some cases, the long-term impact of increasingly 
sophisticated weapons may be a reduction in total numbers maintained in 
active inventories. Overall force effectiveness is likely to increase, nonethe
less, as the mobility, survivability, and lethality of new weapons improve. 

Certain aspects of the weapons industry are unique in the Soviet economy, 
but many of its problems confront the civilian sector as well. Although the 
defense industrial ministries have never been completely insulated from 
civilian industry-an indispensable supplier of materials, components, and 
subassemblies-the lines between the two sectors have become increasingly 
blurred as weapons have grown in complexity. Since the last years of the 
Brezhnev era, the Soviets have been implementing policies to speed the 
modernization of both the civilian and defense industries. 

The Soviet defense industries face considerable challenges in their mission 
to produce sufficient quantities of highly advanced weapons for the forces 
of the next decade. Nevertheless, expansion in high-technology industries, 
advances in precision machining and other fabrication technologies, and 
continued aggressive exploitation of Western technology will allow the 
Soviets to overcome some of the difficulties with which their domestic 
R&D base is currently struggling. Moreover, the Soviets' speed in intro
ducing generic equivalents of Western technologies into their own systems 
and their ability to surge ahead along a narrow front of military 
technologies will help them remain competitive in deployed military 
capabilities. 
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In any event, the Soviet weapons industry will remain a potent force in the 
1990s. It has been a vital ingredient in Soviet military power, which has 
been the primary instrument of the Soviet leadership in achieving national 
security, political leverage, and prestige throughout the world. The weap
ons industry will continue to be at the forefront of Soviet technology and 
industrial prowess, and it will absorb a large share of the best Soviet 
resources. Its leaders will continue to wield considerable influence on 
Soviet policy. And-because of growing economic constraints and the 
potential of advancing military technology-its performance is likely to be 
an even greater determinant of Soviet military power than is the case 
today. 
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Figure 1 
Key Soviet Industrial Ministries That Support the Military 

Ministry of the Aviation Industry 
Responsibilities: 
Aircraft, aerodynamic missiles, 
spacecraft, air-to-air missiles, 
defensive missiles (tactical and 
strategic), tactical air-to-surface 
missiles, and antisubmarine 
warfare missiles. 

Apollon Sergeyevich Systsov, 
Minister 

Ministry of the Communications 
Equipment Industry 
Responsibilities: 
Communications equipment, 
radar components, electronic 
warfare equipment, military 
computers, and facsimile 
equipment. 

Erlen Kirikovich Pervyshin, 
Minister 

Ministry of the Shipbuilding 
Industry 
Responsibilities: 
Naval vessels and weaponry, 
submarine detection systems, 
naval acoustic systems, and 
radars. 

Igor Sergeyevich Belousov, 
Minister 
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Ministry of the Defense Industry 
Responsibilities: 
Conventional ground force 
weapons, mobile solid-propellant 
ballistic missiles, optical systems, 
antitank guided missiles, tactical 
surface-to-air missiles, lasers, and 
ASW missiles. 

Pavel Vasil'yevich Finogenov, 
Minister 

Ministry of the Electronics 
Industry 
Responsibilities: 
Electronic parts, components, 
subassemblies, and computers. 

Vladislav Grigoryevich Kolesnikov, 
Minister 

Ministry of General Machine 
Building 
Responsibilities: 
Liquid- and solid-propellant 
ballistic missiles, including 
submarine launched; SLBM fire
control systems; space launch 
vehicles, spacecraft, and surface
to-surface cruise missiles. 

Oleg Dmitriyevich Baklanov, 
Minister 

Ministry of Machine Building 
Responsibilities: 
Conventional ordnance munitions, 
fuzing, and solid propellants. 

Vyacheslav Vasil'yevich Bakhirev, 
Minister 

Ministry of Medium Machine 
Building 
Responsibilities: 
Nuclear weapons and high
energy lasers. 

Yefim Pavlovich Slavskiy, 
Minister 

Ministry of the Radio Industry 
Responsibilities: 
Radars, communications 
equipment, special-purpose 
computers, guidance and control 
systems, and lasers. 

Petr Stepanovich Pleshakov, 
Minister 

Other Key Defense-Related Industrial Ministries 

Ministry 

Automotive 

Heavy and Transport 
Machine Building 

Electrical Equipment Industry 

Responsibilities: 

Trucks, armored personnel carriers, and heavy equipment transporters. 

Armored vehicles, diesel engines, and generators. 

Batteries, electrical components, communications equipment, radar 
components, and biological/chemical warfare detectors. 

Instrument Making, Automation Computers and instrumentation control systems. 
Equipment, and Control Systems 

Power Machine Building 

Chemical Industry 

Tractor and Agriculture 
Machine Building 

Petroleum Refining and 
Petrochemical Industry 

Generators. 

Fuels, fiberglass components for rocket motors, and propellants. 

Tanks and tracked vehicles. 

Tires, rubbers, fuels, and lubricants. 
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The Soviet Weapons Industry: 
An Overview 

The Complex: Scope 
and Achievements 

The Soviets have consistently accorded high priority 
to national defense, and this has fueled their develop
ment of the world's largest military-industrial base. 
This base has grown continually since World War II 
as the Soviets have produced a steady stream of new 
and upgraded weapons in large quantities. Their 
commitment-which has not varied substantially with 
the international climate-led them by the early 
1970s to devote greater resources to armaments pro
duction than any other country. 

Nine defense industrial ministries (see figure 1) cur
rently oversee thousands of weapon and weapon com
ponent plants and at least 450 military research and 
development (R&D) organizations throughout the 
USSR. Roughly 50 major design bureaus oversee the 
development of 150 to 200 major weapon systems, a 
level of effort sustained for at least the past three 
decades. About 150 major plants assemble these 
weapons, and the plants have steadily expanded 
throughout the postwar era. These designers and 
producers are supported by a network of facilities that 
extends throughout Soviet academia and industry. 
The facilities are managed by government and mili
tary organizations that strictly control the allocation 
of resources and the pace of activity. 

As is the case in most Soviet industry, defense 
industrial production is largely concentrated in the 
more populated and developed areas of the western 
USSR (see figure 2). Management of the defense 
industries-including the nine ministries and the rele
vant party and government organizations-is based in 
Moscow. Research and development facilities are 
principally located in Moscow and Leningrad, also the 
sites of the most prestigious facilities of Soviet higher 
education and science. The geographic concentration 
of the defense industries both reflects and intensifies 
the firm direction of the Soviet military-industrial 
complex from the center. 

Allocation of Enormous Resources 

Since the implementation of the First Five-Year Plan 
(1928-32), the Soviet leadership has lavished resources 
on the military-industrial complex. While millions 
starved in the early l 930s-because of forced collec
tivization and a crash industrialization policy
aircraft, guns, and tanks were beginning to roll off 
newly constructed production lines. This emphasis on 
defense continues to this day, with the USSR in the 
awkward position of having achieved superpower 
status and yet having per capita consumption statis
tics equivalent to those of a less developed country. 

When Brezhnev came to power in 1964, he initiated 
an across-the-board modernization and buildup of 
both strategic and conventional forces. CIA estimates 
that Soviet defense expenditures over the next de
cade-and the subset of those expenditures devoted to 
procurement-grew at a real average annual rate of 
about 5 percent. 1 This growth reflected increasing 
resource commitments to all of the military services 
and missions. 

In the mid- l 970s there was a change in the rate of 
growth of Soviet defense spending. CIA estimates 
that total defense· spending-which includes expendi
tures for research and development, procurement of 
weapons and combat equipment, manpower, construc
tion, and operations and maintenance-increased by 
an average of about 2 percent annually from the mid-
1970s until at least 1984. This slowdown in growth 
was primarily the result of a leveling off-at a very 
high level-in procurement spending. 

' Procurement includes weapons and equipment produced for the 
Soviet armed forces but not those produced as prototypes or for 
export. We use the term "production" when referring to all of the 
military output of the defense industries. 



Figure 2 
Major Soviet Defense Industry Facilities 
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Despite the slowdown in the annual growth rate in 
spending for weapons procurement, the share of Sovi
et resources committed to such procurement is ex
tremely high by international standards. The USSR 
devotes appreciably higher shares of the output of 
almost every industry to military procurement than 
does the United States. Soviet weapons procurement 
absorbs about 7 to 8 percent of the Soviet gross 
national product and about a third of the output of the 
important machine-building sector. 

The commitment over time to developing the defense 
industries is reflected in the persistent growth of 
weapon production facilities. Defense production ca
pacity has doubled since 1965. The industries that 
produce missiles and aircraft expanded most rapidly. 
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Military R&D facilities have grown similarly. Facili
ties devoted to R&D for subsystems and components 
(radars, communications systems, and computers, for 
example) expanded more rapidly than those used for 
final weapons development. This difference reflects 
the increasing complexity of Soviet military 
equipment. 

The growth at many defense industry facilities is the 
result of the traditional Soviet practice of building 
new facilities alongside older facilities, which continue 
producing and maintaining older systems and furnish
ing spare parts. This practice is partially the result of 
ineffective incentives to economize on construction, 
but it has often been necessary because of the unsuit
ability of older facilities for housing modern produc
tion-line tooling. Buildings constructed since the early 
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Table 1 
Selected CMlian Use Goods 
Produced by the Soviet Defense Industries 

Ministry 

Aviation Industry 

Communications Equip
ment Industry 

Defense Industry 

Electronics Industry 

General Machine Building 

Machine Building 

Medium Machine Building 

Radio Industry 

Shipbuildin& Industry 

Products 

Cameras, vacuum cleaners, alarm 
clocks, baby carriages, aluminum 
kitchen utensils, snowmobiles, pas
senger aircraft · 

Tape recorders, televisions, inter
coms, facsimile equipment 

Fishin& equipment, cameras, mo
torcycles, lasers, industrial and sci
entific optical equipment 

Consumer radios, television sets, 
computers, telephone equipment, 
lasers 

Television sets 

Bicycles, refri&erators, electric ra
zors, samovars, drills 

Civilian nuclear power equipment 

Telephone equipment, televisions, 
radios, tape recorders, computers 

Pleasure craft (sail and power), 
commercial ships of all types, drill
ing platforms, irrigation equipment 

1970s, however, are being designed as large, open
spaced structures of modular components. Their add
ed structural strength and flexibility will provide the 
more vibration-free environment required for a great
er variety of precision equipment, and they should 
allow production lines to be rearranged, upgraded, or 
replaced periodically as requirements change. This 
will lessen the future requirements for new 
construction. 

The Soviet commitment to the defense industries is 
also manifested in the priority accorded them. The 
defense industries receive the highest quality raw 
materials and are given preferential access to the 
transportation and distribution networks for deliver
ing materials. They also have access to the best 
machinery and labor. 

Although the leadership has bestowed priority on the 
defense industries with respect to resources and per
sonnel, it has endeavored to ensure that there are 
civilian spinoffs in return. At the 24th CPSU Con
gress in 1971, Brezhnev stressed that the defense 
industries were working for the economy as a whole. 
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Figure 3. The Dnepropetrovsk Missile Development and Produc
tion Center. The Dnepropetrovsk Missile Development and Pro
duction Center is by far the largest missile-producing plant in the 
world, with more than 2 million square feet al floorspace devoted 
to the major fabrication and final assembly al strategic missiles 
and space launch vehicles. The Dnepropetrovsk Center is also the 
site afthe Southern Machine-Building Production Association 
imeni L. l. Brezhnev, an important source aftractors and other 
heavy agricultural equipment. 

He noted that 42 percent of the output of the defense 
industries was devoted to civilian goods (some West
ern analysts maintain he was referring to just one 
ministry, the Ministry of the Defense Industry). More 
recently, General Secretary Gorbachev called upon 
the defense industries to share some of their manage
ment expertise with the rest of the economy, and in 
June 1986 the CPSU Central Committee ordered 
three defense industrial ministries to improve the 
quality and timeliness of their consumer goods pro
duction. In any case, the industry's support to the 
Soviet economy is extensive--defense industry enter
prises produce many civilian products, ranging from 
refrigerators and baby carriages to electronics, trac
tors, and railroad cars. Table l and figure 3 illustrate 
the scope of such production. 



The Soviet Demand for Weapons 

The Soviet policy af maintaining a huge standing 
army creates a constant and heavy burden on the 
defense industries to produce the required weapons. 
The Soviets have over 210 Ground Forces divisions. 
Of these, approximately 40 percent are considered 
"ready divisions"-that is, they could be mobilized 
and prepared for combat in a short period of time. 
Rather than modernizing all units, the Soviets gener
ally concentrate on upgrading equipment holdings of 
their frontline divisions in Eastern Europe and the 
western USSR. As af 1986, their Ground Forces 
inventory included approximately: 
• 53,000 tanks. 
• 55,000 armored troop carriers. 
• 34,000 pieces af tube artillery. 
• 6,300 tactical surface-to-surface multiple rocket 

launchers. 
• 1,600 tactical surface-to-surface missile launchers. 
• 4,300 major surface-to-air missile launchers. 

The other Soviet military services also maintain huge 
inventories of arms and equipment. The Air Forces 
have some 10,000 fixed-wing aircraft and 4,000 
helicopters. The Soviet Navy is second in tonnage 
only to the US Navy and has almost 300 principal 
surface combatants, over 380 submarines, and about 
1,000 patrol and auxiliary craft. 

The Soviet Air Defense Forces (PVO) and Strategic 
Rocket Forces (SRF) are also well equipped. The 
PVO has about 9,500 surface-to-air missile launchers 
devoted to territorial air defense. The inventory of the 
SRF includes launchers for approximately 1,400 
ICBMs and more than 400 intermediate-range ballis
tic missiles (IRBMs) and 112 medium-range ballistic 
missiles (MRBMs). 

High Levels of Production 

The impressive size of the Soviet weapons industry is 
primarily due to the large force requirements of the 
Soviet military. Only the People's Republic of China 
has more men under arms, and, in number of weapon 

systems, the United States leads the Soviet Union in 
only a few types of military equipment, such as 
aircraft carriers. Maintaining the combat effective
ness of the Soviet forces demands massive procure
ment of regularly upgraded and improved weapon 
systems (see inset on the Soviet demand for weapons). 

One of the most striking trends in Soviet weaponry is 
the escalating cost of new systems (see figure 4). 
Incorporation of more advanced technologies and 
modernization of the manufacturing base have com
bined to make new systems far more expensive than 
their predecessors. As a result, although total num
bers produced in many categories of weapon systems 
have declined (see figure 5), total spending on defense 
procurement has not. 

Changing Conditions 

Despite the plateau in military procurement, the 
Soviet weapons industry is producing enough equip
ment to modernize Soviet forces and at the same time 
reap substantial benefits-both financial and politi
cal-from the export of military hardware (see inset 
on page 8). Capital investment in the defense indus
tries has continued at high levels, and the number of 
weapons currently in development is at least as high 
as ever. For the last decade or so, however, the Soviets 
have become increasingly concerned about the ability 
of their military-industrial complex to compete in a 
high-technology arms competition with the West. A 
number of factors are causing them to closely exam
ine their weapons industry and to seek changes in its 
operation and output. 

Soviet writings on major trends in US and NA TO 
force developments have shown concern about many 
programs in both the strategic and conventional areas 
that are viewed as having the potential to erode 
Moscow's hard-won military gains. Programs that 
might be considered especially threatening in the late 
1980s and early 1990s are the Trident D-5 subma
rine-launched ballistic missile system; the B-1 bomb
er; air-, sea-, and ground-launched cruise missiles; 
and the Pershing II missile. Others are improved 
"real-time" reconnaissance systems; antisubmarine 
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Figure 4 
·Estimated Production Costs of Selected Soviet Weapons• 

Index of estimated costs in constant 1982 dollars 

Fighter Aircraft With Comparable Missions 
(Fish bed C/E= 100) 

400 

II 

II I 
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Fishbed C/E Fishbed D/E Flogger B Fulcrum 
(IOC 1961) (IOC 1964) (IOC 1973) (IOC 1983) 

•The indexes displayed above reflect 1982 dollars, not actual Soviet 
expenditures. They are based on estimates of what it would cost to produce 
these Soviet systems in a US factory using US wage rates, material costs, 
and equipment operating factors . 
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warfare systems; and a variety of improved tactical 
systems, including "smart" munitions, particularly 
antitank guided munitions, Assault Breaker weapons, 
the M 1 Abrams and Leopard 2 tanks, and advanced 
antiradiation missiles. In addition, the Soviets un
doubtedly perceive serious longer term threats associ
ated with such Western systems as improved maneu
verable reentry vehicles (MaRVs), directed-energy 
laser weapons, stealth aircraft, aerodynamic missiles, 
and technologies associated with strategic defense. 

Advances in Soviet R&D, along with aggressive ac
quisition of foreign technologies, are providing new 
opportunities for Soviet weapon designers. Yet the 
technologies required to build advanced systems are in 
areas where Soviet R&D and production capabilities 
are weakest-electronics (including microelectronics), 
advanced high-speed computers, and sophisticated 
design and manufacturing systems. The latter 
include: 

• Computer-aided design (CAD) systems, which allow 
designers to develop, record, display, and alter the 
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Strategic Liquid-Propellant Ballistic Missiles 
(SS-7 = 100) 

0 SS-7 SS-9 
MOD2 

SS-18 
MOD3 

SS-18 
MOD4 

design of a part or assembly at a computer terminal, 
then command a plotter to produce the engineering 
drawings. 

• Management information systems---<:omputerized 
systems for processing orders, scheduling produc
tion, and inventory control. 

• Industrial robots, which move materials, parts, 
tools, or specialized devices through variable pro
gramed motions. 

• Numerically controlled (NC) and computer numeri
cally controlled (CNC) machine tools, which per
form various functions along different axes, receiv
ing instructions from paper tape, punch cards, or 
magnetic tape (NC tools) or from computers (CNC 
tools). 



Figure 5 
Estimated Production of Selected Soviet Weapons, 1966-85 8 
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Soviet aviation plants currently produce 10 
fighter aircraft models, including the MIG-31 
Foxhound, SU-27 Flanker, MIG-29 Fulcrum, 
and SU-25 Frogfoot. One intermediate-range and 
two strategic bombers, seven models of transport 

Strategic missile production has been limited in 
the 1980s as the Soviet defens\l industries pre
pare to produce new models to modernize the 
force. The Soviets are developing a !iquid
propellant ICBM to replace their SS-18; a 
solid-propellant ICBM (SS-25) is now in series 
production; and a second type (SS-X-24) is in 

Tanks are the principal offensive component of 
the Ground Forces. Tank costs increased 
primarily because of the production of large 
numbers of T-64s, T-72s, and T-80s in basic, 
improved, and export versions and the growing 
cost of their increasingly advanced subsystems 
and components. 

6 

Note scale changes 

aircraft, and five helicopter models are also 
being produced. Several aircraft models are 
produced for export as well. 

prototype production. Two SLBMs, the SS-N-20 
for the Typhoon nuclear-powered submarine and 
the SS-N-23 for the Delta IV nuclear-powered 
submarine, are currently in series production, 
and other SLBMs are in development. 



Figure 5 (Continued) 
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The Soviets have traditionally manufactured large 
numbers of artillery systems. Recently, increas
ing numbers of self-propelled systems have 
been introduced to increase the mobility and 
firepower of artillery units. Their gun calibers 
include 122 millimeters (mm), 152 mm (two 

Although the number of major surface 
combatants produced is declining, the trend 
toward larger ships with increased endurance, 
greater weapon loads, and more sophisticated 
weapons and equipment continues. The Soviets 
are modernizing their surface fleet through the 
construction of several classes of large cruisers 

Over the last few years the types of submarines 
produced have increased at an unprecedented 
rate. Although production has declined, there 
has been rapid growth in the diversity of nu
clear-powered general purpose units, such as 
the Akula and Sierra classes. 

a For each weapon category, the graph shows our 
estimates, in index form, of the changes in the 
quantities of new units produced in each five-year 
period. The figures do not include conversions or 
refitted and modified older systems. The figures cover 
all weapons in the selected categories produced by the 
Soviet defense industries, not just those procured by 
the Soviet military. 
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weapons), 203 mm, and 240 mm (a mortar). 
Other towed and self-propelled systems are 
being developed and tested. 

and destroyers with improved warfighting 
capabilities. They have also begun outfitting 
the first unit of a new class of carrier, 
probably nuclear powered, for conventional 
takeoff and landing aircraft. 



Soviet Arms Production for Export 

For the past two decades, arms transfers have been 
the USSR's primary means ef promoting its interests 
in the Third World. Initially designed to strengthen 
the Soviet Union's political and military position, 
this program also became, in the mid-1970s. a key 
factor in improving its foreign trade position. Al
though the USSR does sell some newer model sys
tems, their largest sales are of older weapons, which 
are relatively inexpensive and simple, and thus com
patible with the resources, tactics, and support capa
bilities of Third World military services. 

The concentration on older models for export has 
influenced the organization and scheduling of weap
ons production. Although most weapons for export 
are manufactured concurrently with those for Soviet 
forces, the Soviets have often dedicated entire pro
duction lines and runs to export variants. Producing 
for export on a dedicated line facilitates scheduling 
and eliminates the need for frequent changes in 
equipment, tooling, and material supply to accommo
date any differences in the design of an export 
variant. Export production occasionally continues 
after domestic needs have been satisfied, extending 
the production run and thus increasing the benefits of 
having mastered the design and production process. 

Staying competitive in Third World markets, howev
er, is complicating the export business for the Soviet 
weapons industry. Many countries are demanding 
state-of-the-art weapon systems, requiring Soviet 
plants to produce them concurrently for Soviet and 
foreign military services. Exporting more sophisticat
ed weapons also means establishing a more complex 
training and logistic support pipeline. Some countries 
are purchasing licenses to produce Soviet weapons, 
obligating Soviet plants to transfer and install equip
ment and tooling, train indigenous managers and 
laborers, and provide ongoing material support and 
technical consultation. Soviet industry has had little 
experience in nurturing Third World defense indus
trial development. How far the Soviets will move in 
providing a broader array of arms transfer services is 
unclear. 

• Flexible manufacturing systems-integrated sys
tems of several CNC machine tools and robots that 
perform machining and transfer functions. 

Most of these are already commonly used in the 
design and manufacture of Western weapons. 

The changing economic environment is also challeng
ing the way in which the Soviet weapons industry has 
traditionally operated. Additions to the Soviet labor 
force are dwindling, and the areas within the USSR 
where population growth continues at a high rate are 
not those in which most industry is located. 

Soviet economic growth has also slowed-at least in 
part because of large expenditures on arms procure
ment-while the defense industries' needs for materi
al resources are increasing. Continued high levels of 
military procurement, coupled with unexpectedly slow 
growth in the output of the machine-building, energy, 
metallurgy, and chemical sectors, almost certainly 
contributed to industrial bottlenecks in the late 
1970s. 2 Even though they are shielded by the priority 
accorded them, weapon producers cannot be fully 
insulated from the general economic environment. 
Modern weaponry-which requires large inputs of 
new technology-must compete with increasing de
mands by other economic sectors for more modern 
technology. 

Resumption of military procurement growth at or 
near the rates of the early 1970s would exacerbate 
these bottlenecks, further constraining Soviet econom
ic growth. It would also reduce growth of investment 
and consumption by diverting resources away from 
the manufacture of producer and consumer durables. 
Limiting investment, in turn, would result in a slower 
accumulation and replacement of capital stock, thus 
hampering Gorbachev's industrial modernization pro
gram and curbing overall economic growth. Slower 
consumption growth would affect worker morale, 
hindering the leadership's efforts to spur labor 
productivity. 

' Bottlenecks arise when the demand for a product exceeds supply 
and output cannot or does not expand sufficiently to close the gap. 
Because some consuming industries receive less of the commodity 
than desired, they produce less of their products, creating new 
bottlenecks. Thus the effect of the original bottleneck cascades 
throughout the economy. 

8 
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Figure 6 
Changing Conditions Affecting the Soviet Weapons Industry 
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Planning and Management 

The Soviets' success in equipping their forces lies in 
their ability to make long-range, coherent plans; to 
command and focus resources on the most important 
programs; and to ensure continued commitment to 
programs under way. The Soviets have developed a 
system of planning and management designed to 
enhance the performance of their planned economy in 
satisfying the military's requirements for weapons and 
equipment. However, Soviet military-industrial man
agers operate in the same central planning environ
ment as their civilian counterparts and are thus 
subject to many of the same problems. 

Strong Centralized Management 

Planning for and management of the Soviet weapons 
industry is the shared responsibility of the party and 
the government (see figure 7): 
• The party draws up basic policy guidelines and 

monitors their fulfillment. 
• The government, through its various ministries, 

state committees, and commissions, runs the econo
my and its defense-related industrial activities. 

• The Soviet Ministry of Defense (MOD), as part of 
the government, generates requirements for the 
defense industries and is the consumer of their 
products. 

High-level representatives of the party and govern
ment, including the military, serve on the Defense 
Council-usually presided over by the CPSU General 
Secretary-and advise the Politburo on major defense 
policy issues. 

The party is involved in planning and management 
through the national planning process, by which 
priorities are set and resources allocated, and through 
its monitoring apparatus, headed by a party secretary 
with responsibility for defense matters. This party 
secretary oversees the Central Committee's Defense 
Industries Department and its counterparts at the 
local level. The nature and extent of the party's role in 
supervising the work of the defense industries has 
varied over time with different people in key positions. 

Government management of the defense industries is 
centralized in the USSR Council of Ministers. Most 
of this management is performed by the Council's 
Military-Industrial Commission (VPK), which coordi
nates and controls all military-related research, de
sign, development, testing, and production activities, 
and serves as a primary orchestrator for defense 
industrial acquisition and assimilation of foreign tech
nologies. The State Planning Committee (Gosplan) 
serves as the central coordinating body for assigning 
production targets and allocating resources to the 
defense industries. Other key state committees are: 

• The State Committee for Science and Technology 
(GKNT), which plans and implements scientific
technical policy for the entire Soviet economy. It 
determines the basic directions for the development 
of science and technology and works with the VPK 
to oversee foreign technology acquisition. 

• The State Committee for Material-Technical Sup
ply, which distributes supplies to Soviet industrial 
plants. It implements Soviet defense priorities by 
rationing goods in short supply to competing users. 

• The State Committee for Standards, which sets 
technical specifications and quality standards for 
goods produced by Soviet industry. 

Each of the nine defense industrial ministries oversees 
the work of design bureaus, R&D facilities, and 
production enterprises. Enterprises are frequently 
combined into production associations, which may 
also include experimental facilities and R&D units. In 
some cases an intermediate layer of management-a 
main directorate or all-union industrial association
has direct responsibility for specific functional areas 
within the ministries, but most of these have been 
abolished in an effort to trim the bureaucracy. 

The Ministry of Defense exerts considerable influence 
on the planning and management of the defense 
industries. As the primary customer, the MOD is 
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involved in all stages of the arms acquisition process, 
from generating requirements to overseeing the man
ufacture and acceptance of new weapons. Through 
the General Staff and the deputy minister of defense 
for armaments-whose main armaments directorates 
provide tens of thousands of on-site military represen
tatives at weapons-related facilities-the MOD wields 
a vigorous monitoring apparatus (see inset). This 
direct association of consumer with industry provides 
the quality control and feedback lacking in the civil
ian economy and is a principal reason for the better 
performance of Soviet defense industries.3 

Continuity and Stability 

The long tenure of managers in the Soviet defense 
industries has lent stability to the administrative 
apparatus, provided a continuity of approach, and 
helped to ensure that lessons learned from past experi
ence are passed along. Although age is taking its toll 
among long-term defense industrial chieftains, conti
nuity has been maintained by replacing them with 
their deputies of many years. 

One result of this practice has been the development 
of a network of experienced senior planners and 
managers who have all worked with one another and 
who know each other's patterns of operation. The late 
Minister of Defense Ustinov appears to have been the 
center of this network. Men whose careers were 
associated with his today occupy leading positions 
throughout the Soviet defense industrial management 
hierarchy. In recent years this network has been 
spreading throughout the civilian sector as well. Ap
parently in an effort to share the experience and 
managerial talent of defense industry administrators, 
the Soviet leadership has transferred many of them to 
positions of responsibility throughout the government 
and party (see figure 8). 

' In an attempt to ensure a similar high standard of quality control 
in the civilian sector, in July 1986 the Soviet leadership created a 
network of inspectors, subordinate to the USSR State Committee 
for Standards, to monitor output quality in civilian industries. It is 
too early to judge what impact this will have. 
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The Main Armaments Directorates 
and the System of Military Representatives 

The Ministry of Defense has a number of main 
armaments directorates, subordinate to the deputy 
minister for armaments. They supervise a network of 
military representatives, who monitor all aspects of 
the military acquisition cycle and ensure that techni
cal specifications and delivery deadlines are met. 
These main directorates station military officers and 
civilian technicians at thousands of plants and insti
tutes-virtually every location where military items 
are designed, developed, produced, or delivered. 

Through the military representative system, a vast 
amount of industrial data flows between the Defense 
Ministry and the defense industries-giving the mili
tary a clear advantage over nondefense ministries in 
the competition for scarce resources. Bridging the gap 
between customer and producer, military representa
tives create in the defense industries a responsiveness 
that is often lacking in the nonmilitary sector. The 
system thus allows the military to avoid some of the 
bottlenecks that plague civilian production. 

Priority Claims on Resources 

The military's requirements for weapons production 
are detailed in a five-year defense plan, a subset of the 
five-year plan for the economy as a whole. This 
military plan covers such activities as training, logis
tics, and military assistance and spells out the need 
for new weaponry and research. Long-term forecasts 
are incorporated into perspective plans for 15 years or 
longer. 

Resources devoted to the military are shielded from 
diversion to other claimants by the mechanics of the 
planning system. The sheer magnitude of economic 
and technical data tends to prevent Gosplan from 
conducting "zero-based" reevaluations of programs 
and activities. Gross target figures probably are not 
the product of detailed calculations of defense and 



Figure 8 
The Network That Ustinov Built 
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Dmitriy F. Usdnov (1909-85) 

People's Commissar, 
Minister of Armaments, 1941-53; 
Minister of the Defense Industry, 
1953-57; Deputy Chairman of the 
USSR Council of Ministers and 
possibly Chairman, VPK, 
1957-63; First Deputy Chairman 
of the Council of Ministers and 
Chairman of the All-Union 
Council of the People's Economy, 
1963-65; CPSU secretary for 
defense matters, 1965-76; 
Minister of Defense, 1976-84. 

Nlkolay I. Ryzbkov 

CPSU Politburo member and 
Chairman of the USSR 
Council of Ministers 

Director of Ura/mash Heavy 
Machine-Building Plant, which 
produces artillery, 1950s to 1970; 
general director of Ura/mash 
Production Association, 1971-75; 
First Deputy Minister of Heavy 
and Transport Machine Building, 
1975-79; First Deputy Chairman, 
Gosplan, 1979-85; Politburo member 
and CPSU secretary, 1985. 

Ivan S. Silayev 

Deputy Chairman of the USSR 
Council of Ministers and 
Chairman of the Council's 
Machine-Building Bureau 

Foreman, department chief. 
deputy chief engineer, chief 
engineer, and factory director, 
1954-74; Deputy Minister and 
First Deputy Minister of the 
Aviation Industry, 1974-80; 
Minister of the Machine Tool 
and Tool-Building Industry, 1980-81; 
Minister of the Aviation Industry, 
1981-85. 
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Yuriy D. Maslyukov 

Deputy Chairman of the USSR 
Council of Ministers and 
Chairman, VPK 

Various positions, including chief 
engineer, branch of the Izhevsk 
Machine-Building Plant, 1962-74; 
chief of a main directorate, 
member of the col/egium, and 
Deputy Minister of the Defense 
Industry, 1974-82; First Deputy 
Chairman, Gosp/an, 1982-85. 

Anatolly A. Rent 

First Deputy Chairman, Gosplan 
and member of the USSR 
Council of Ministers 

Director of Minsk Ordzhonikidze 
Computer Works until 1975; First 
Deputy Minister of the Radio 
Industry, 1975-83; Chairman of 
Belorussian Gasp/an and Deputy 
Chairman of the Belorussian 
Council of Ministers, 1983-84. 

s,rgey A. Afanas'yev 

Minister of Heavy and 
Transport Machine Building 

In the Ministry of Armaments in 
1940s; Minister of General 
Machine Building, 1965-83. 



civilian needs, but percentage adjustments to previous 
aggregate figures. Moreover, Gosplan tries to mini
mize changes in the assignments of existing resources 
to maintain predictability in planning key military 
and civilian projects. Participation in the planning 
process by the VPK-which is staffed primarily with · 
defense industry and military officials-further pro
tects military-industrial interests. 

In addition, the extreme secrecy accorded national 
security planning helps prevent other sectors from 
laying claim to defense production resources. This 
secrecy allows defense industry managers to make 
claims on resources without having to justify their 
requests openly. On the negative side, however, the 
secrecy inhibits the free flow of ideas between the 
defense and civilian sectors of the Soviet economy. 
Publication of scholarly work is difficult, discouraging 
many talented scientists and engineers from working 
in the defense sector. 

The same mechanisms that protect military interests 
probably-in the short run-also make it difficult to 
change the level of military output, at least in peace
time. Dramatic changes in output require correspond
ing changes in capital investment, materials alloca
tion, and labor assignments. Furthermore, because 
defense production is so closely tied to the rest of 
industry, major changes are not possible without 
greatly disrupting patterns in the rest of the economy. 

The momentum engendered by the planning system 
makes it necessary for top leaders to intervene when 
entirely new programs or directions are sought. This 
occurred frequently under Stalin, who, for example, 
singlehandedly decreed the need for a Soviet blue
water navy and forced through a crash shipbuilding 
program on the eve of World War II. Such leadership 
pushes have been effective in engineering wholesale 
changes in resource allocations to new projects. The 
momentum of the planning system is such that the 
required resources often do not flow rationally, how
ever, but rather appear in a "spasm" in which more 
resources are allocated at one time than can be 
fruitfully absorbed. 
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Early, One-Time Authorization 
of Programs 

The Soviet weapon development process proceeds in 
an orderly progression from requirements formulation 
up to serial production. The entire procurement plan
ning process is supervised and coordinated by the 
deputy minister of defense for armaments, Army 
General Vitaliy Shabanov (see inset). Because of the 
centralized nature of this system, Soviet defense 
industrial managers are assigned military require
ments relatively unbuffeted by interservice rivalry. 
The system's momentum facilitates smooth programs, 
but makes it more difficult to terminate or redirect a 
program in response to changing threats or technol
ogies (see inset on the MIG-25). 

Weapon programs are authorized by a joint decree of 
the Central Committee and Council of Ministers. 
Formal approval may be a function of the Politburo. 
The decree-signed by both the CPSU General Sec
retary and the Chairman of the Council of Minis
ters-allows Soviet leaders to select weapon systems 
they want to develop and quickly commit resources to 
them. It has no direct counterpart in terms of author
ity in the United States, but it has the effect of 
combining in one decision the Department of Defense 
approval of a program, a presidential decision autho
rizing top priority, and multiyear funding of the 
program by Congress. This one-time authorization 
contrasts dramatically with the US practice of review
ing major weapon programs each year and adjusting 
their funding throughout the R&D and deployment 
cycles. 

Coordinated operational and technical requirements 
are levied on the appropriate Soviet defense industrial 
ministry. Within that ministry, a design bureau is 
assigned on the basis of its technical specialization 
and availability. When the military and the chief 
designer agree on the basic system to be developed, 
the designer formulates the program plan, identifying 
prospective subcontractor participation, program 
schedules, and certain capital expenditure costs (see 
figure 9 for a comparison of the major milestones in 



Vitaliy Shabanov 

Deputy Defense Minister Vitaliy Shabanov came to 
his post without a career military background. After 
serving in World War II, he worked in the Scientific 
Research Institute af the Air Force, testing aviation 
equipment. From 1949 until the early 1970s he was 
with the Ministry of the Radio Industry, rising to be 
general director af a scientific production association 
(1972-74), then deputy minister. The first identifica
tion af his shift to the Defense Ministry came in a 
197 8 article in Krasnaya zvezda, and he was first 
publicly acknowledged as having responsibility for 
armaments in 1980. 

the US and Soviet weapons procurement cycles). The 
VPK oversees the preparation of decision documents 
detailing participants, schedules, and specific costs; 
disagreements are ironed out before the documents go 
to the Politburo and Council of Ministers for endorse
ment. Contracts are concluded between the main 
armaments directorate responsible for the type of 
weapon system involved (representing the military 
customer) and the lead design bureau. Funding, mate
rials allocations, and general production targets are. 
then fed into the next five-year plan, with the designa
tion of precise delivery dates left for annual plans. 

As deputy minister af defense for armaments, Sha
banov is the central authority in the Ministry af 
Defense for supplying the armed forces with arma
ments and related equipment. He coordinates their 
planning, development, production, testing, supply, 
storage, and repair. To carry out this mission, he 
oversees a number of main armaments directorates 
for different types of weapon systems or components. 
He also works with the deputy commanders in chief 
for armaments of the various services to formulate 
technical requirements for new weaponry. 

As the focal point for arms procurement, Shabanov 
helps the Minister of Defense to: 
• Conserve resources through the coordination of 

programs. 
• Coordinate military doctrine and armaments 

technology. 
• Standardize weapons and equipment across services 

and throughout the Warsaw Pact. 
• Raise the level af technical knowledge and combat 

readiness in the armed forces through training and 
propaganda. 

• Assess the potential military threat to the USSR 
posed by foreign weapon systems. 

Planners Plan Too Little, 
Not Too Much 

Ironically, a major problem of the Soviet centrally 
planned system is its inability to plan enough. The 
system lacks the technological entrepreneurs who in 
the West respond to new market opportunities without 
being directed-the self-generating "Silicon Valley" 
microelectronics industrialists. It relies instead on its 
planners' having sufficient vision and forethought to 
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Countering an Outdated Threat: 
The MIG-25 

Soviet MIG-25 Foxbat 

The Soviet MIG-25 Foxbat was designed to counter 
the US B-70 supersonic, high-altitude bomber. The 
B-70 program was canceled in the early 1960s, but 
the Soviets had already begun to develop the MIG-25 
and eventually produced hundreds. Although this 
fighter-interceptor can be effective in several mis
sions, its original design was optimized to counter 

anticipate the demands of the future. Moreover, 
development by decree tends to focus planning activi
ty on the weapon systems themselves and frequently 
leads to neglect of support industries. This neglect 
often means that d·evelopment of materials and pro
cessing technologies lags development of system 
technologies. 

The deficiency of detailed plans-for the use of labor, 
materials, and new technology, for example-leads to 
problems in production as well. Standard indicators, 
such as percentage of plan fulfillment or actual output 
levels, are used to judge performance. Incentives for 
managers and workers are based upon the achieve
ment of assigned targets. 

Such simplistic criteria have caused distortions and 
inefficiencies in Soviet industry as managers seek to 
maintain output (and thus protect their incentives) at 
the expense of quality, investment in new technology, 
and labor efficiency. Managers-including those in 
the defense industries-regularly inflate man-hour, 
material, and overhead costs in order to build reserves 
to be secretly retained for use in the event of unfore
seen circumstances. "Storming" to meet production 
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US B-70 supersonic, high-altitude bomber 

threats like that posed by the B-70. The primary 
reason for the production of so many MIG-25s-aiter 
the B-70's demise and the change in US tactics to 
emphasize /ow-altitude, subsonic penetration-was 
probably the momentum engendered by the Soviet 
weapons authorization process. 

targets-a practice in which as much as half of a 
plant's output is produced in the last 10 days of each 
month-requires extra shifts, raises labor costs, and 
often degrades the quality of output. 

The Soviets have recognized their planning and per
formance inadequacies for decades and have periodi
cally experimented with various reforms. A major 
decree issued in 1979, for instance, has sparked 
numerous leadership measures to improve planning 
and management. Financial levers are increasingly 
used, and success indicators for enterprises have been 
modified to emphasize efficient use of labor, timely 
and complete fulfillment of contracts, and production 
of high-quality goods. Major revisions of agricultural 
and industrial wholesale prices have been implement
ed to encourage the introduction of modern produc
tion technologies, and efforts have been made to 
reward managers for increased productivity. How
ever, according to a stream of editorials and leader
ship statements-highlighted by publicly expressed 
concern with economic reforms-success in solving 
planning and management problems has thus far been 
limited, and the search for better forms of planning 
and management continues. 
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Figure 9 
A Comparison of US and Soviet Weapon Procurement Cycles 
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Design and Development 

The rapid advance of world military technologies over 
the past decade has greatly complicated the demands 
placed on Soviet weapon designers. The designers 
must create weaponry sophisticated enough to per
form multiple missions and otherwise exhibit greater 
capabilities than older weapons, while keeping in 
mind the limitations of the production base from 
which the systems must flow. 

Soviet weapons have historically reflected a commit
ment to functional designs that can be readily manu
factured in labor-intensive factories and readily main
tained in the field with a minimum of technical skill. 
Designers have not faced the competitive pressures 
that drive Western designers to press the state of the 
art. Rather, they have been required to adhere to 
industry standards, use off-the-shelf components, and 
employ the preferred design and manufacturing meth
ods detailed in official design handbooks. This ap
proach is intended to ensure producibility, maintain
ability, and ease of operation. 

One reason for the success of Soviet weapon programs 
has been a low-risk development style. The Soviet 
emphasis on strict adherence to design and develop
ment schedules encourages technological conserva
tism on the part of designers once a decision has been 
made to proceed with the development of a weapon, 
thus ensuring a high probability of development suc
cess. This practice carries the potential for obsoles
cence in the resulting weapon systems, which the 
leadership tries to offset with almost routine approval 
of subsequent improvement programs. 

Another reason for the success of Soviet weapon 
programs has been the continuity of personnel in the 
key development organizations. In contrast to acquisi
tion in the United States, where program managers 
and other key personnel change frequently, individ
uals and organizations assigned to a program in the 
USSR normally stay with it from inception to comple
tion. Moreover, the organizations responsible for the 
initial version of a weapon are usually responsible for 
all follow-on versions. 
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Designers Play Key Role 

Soviet weapon designers are charged with broad 
responsibilities for weapon development programs. 
Their key role derives from Stalin's approach to 
developing successful weapon systems-identify an 
innovative engineer with a strong "can do" attitude, 
grant him broad authority, and give him the necessary 
resources. With this authority, of course, went ac
countability, and more than a few designers in Stalin's 
time found themselves disgraced or imprisoned as a 
result of failures. Designers who succeeded during 
World War II in developing modern weapons from 
the impoverished technological base carved out em
pires that still bear their names (see inset). Their 
successes brought fame, professional honors, elite 
status, and, in some cases, high political rank. 

This approach continues. Key weapon designers
designa ted general designers in the case of major 
systems and chief designers for other systems and 
major subsystems-and their bureaus are still given 
broad authority. Their responsibilities and those of 
subordinate organizations (subcontractors) are spelled 
out in party-government decrees authorizing weapon 
programs, and they are held legally accountable for 
fulfillment of the decrees. The Soviet system relies on 
the weapon designer to cope with a science and 
technology base that, in many areas, is inferior to that 
of the West; to create advanced weapon capabilities 
using comparatively inefficient production technol
ogies; and to manipulate the bureaucracy in order to 
get the job done. 

Design Process Minimizes 
Development Risk 

On the basis of long-range forecasts of anticipated 
threats, military planners-in concert with design 
centers and research institutes-project the weapon 
technologies required to meet such threats. The Sovi
ets commonly develop series of successor weapons 
(each new variant using applications of recently prov
en technology) to incrementally satisfy the military's 



Key Soviet Weapon Designers 

Mikhail Mil (1909-70): Father of the Modern Soviet Helicopter Industry 

Mikhail Mil graduated from the Novocherkassk Aviation Institute in 1931 and 
subsequently worked in research on helicopter aerodynamics. In 1947 Stalin 
ordered him to become the chief designer of a newly created experimental design 
bureau for helicopters. Along with his colleagues Aleksandr Yakovlev and 
Nikolay Kamov, Mil helped create the nucleus of the modern Soviet helicopter in
dustry. Under his leadership, the bureau developed a greater variety of helicopters 
than either the Kamov or Yakovlev design bureaus, and Mil helicopters soon 
accounted for the largest part of Soviet helicopter production. Mil was highly 
effective in mobilizing resources to meet program deadlines. He is said to have 
coined this guidance for subordinates: make it simple, make it reliable, make it 
rugged, and make it work. 

Petr Grushin (1906- ): "Uncle SAM" 

Petr Grushin and his design bureau have been responsible for the design and 
development of radar-guided missiles for many of the Soviet land-based and 
naval surface-to-air missile systems. A member of the USSR Academy of 
Sciences and one of only a few designers to have held full membership on the 
CPSU Central Committee, Grushin has enjoyed a great deal of political and 
scientific clout. Such influence is important for crossing ministerial lines to 
coordinate production of complete SAM systems. 

Vladimir Chelomey (1914-84): Missile Designer 

Vladimir Chelomey first designed jet engines, but he is better known as a designer 
of missiles. His first notable successes were cruise missiles. Capitalizing on the 
US-Soviet missile race and on the problems other Soviet designers were experi
encing in meeting its challenges, Chelomey expanded his interests in the mid-
I 950s to include ballistic missiles and satellites. He is credited with the design of 
the SS-I I ICBM and its follow-on, the SS-19. He also developed the Proton 
family of space launch vehicles and a series of satellites. Chelomey's success 
sprang from a combination of designing genius, managerial talent, and marriage 
to Khrushchev's daughter. 
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Expediting the Application of New Technologies: 
Organizational Measures 

The use of new technologies in the economy in general 
and in weapons development in particular has been 
retarded by (among other factors) the bureaucratic 
separation of the research institutes from the design 
bureaus. The Soviets have recognized this problem 
and created new organizational arrangements de
signed to combat it. 

One such organization is the scientific production 
association (NPO), first officially proposed by a 197 3 
decree. NPOs incorporate research institutes, design 
bureaus, and prototype-production facilities. These 
associations have had mixed results. Their creation 
has been a slow process-since 1973,for example, 
only 250 NPOs have been formed. The weapons 
industry has been a leader informing associations: in 
the Ministry of the Electronics Industry.for instance, 
NPO Pozitron in Leningrad is a stellar example. 
Another success is to be found in the defense-related 
Ministry of the Electrical Equipment Industry, where 
NPOs are said to have reduced by one-third to one
ha/J the time required for the research-production 
cycle. 

The creation beginning in 1985 of intersectoral sci
ence and technology complexes (MNTKs) is a more 
recent attempt to expedite the assimilation of the 
results of research into production. MNTKs are large 

long-range requirements. Although this design philos
ophy frequently results in follow-on programs, it slows 
overall technological progress. Wea pons development 
in the USSR results more from a requirements "pull" 
than a technology "push." 

Emerging technologies are proven in applied research, 
a process usually distinct from the development of 
actual weapons. Success in applied research may 
enable the designer to include a new technology-or 
an adaptation of an existing technology-in new 
weapon systems with little risk of failure. For exam
ple, even the development of a new weapon that 
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associations of geographically diverse R&D estab
lishments and experimental production plants orga
nized for the purpose of working out key critical 
technologies. They are intended to break down bu
reaucratic barriers by coordinating and directing the 
work of organizations formally subordinate to differ
ent ministries. At least 17 MNTKs have been created 
so far, and their areas of concentration include 
robotics, fiber optics, welding and metallurgy, and 
personal computers. 

The Machine-Building Bureau of the USSR Council 
of Ministers is yet another organization recently 
created to break down bureaucratic barriers and 
hasten the application of new technologies in 
industry. Headed by the former Minister of the 
Aviation Industry, this bureau was created to im
prove the work of the 11 civilian machine-building 
ministries. Its operation will probably be patterned 
after the Military-Industrial Commission, which co
ordinates the efforts of the defense industries and 
centrally supervises all weapon programs. The cre
ation of the bureau reflects the Soviet belief in the 
importance of the civilian machinery sector in supply
ing the increasingly advanced mamif acturing equip
ment on which the success of all industry, both 
military and civilian, depends. 

incorporated a major technological advance-the 
SS-17 MOD 1, the first ICBM capable of carrying 
multiple independently targetable reentry vehicles 
(MIRVs}-need not have involved much risk. MIRV 
technology had been worked out in applied research 
for several years before its introduction into that 
system. 

Thus, by the time Soviet weapon programs are for
mally authorized, all of the key technologies necessary 
to meet the proposed performance specifications and 



program obligations are generally well understood, if 
not in hand. Bonuses are keyed to successful program 
completion, and penalties can be levied for failure to 
achieve the stated goals. This emphasis on schedules 
gives the integrating designer and subcontractors a 
strong incentive to include in the weapon's develop
ment only those devices, components, or materials 
known to be producible or adaptable within the given 
time constraints. The designer must be confident that 
the chosen technology levels do not present any 
insurmountable design or production problems. The 
result is a de facto technology freeze on major system 
components before the weapon is developed. 

Because of the emphasis on incorporating only trusted 
technologies in new weapons, Soviet designers are 
inclined to employ entire subsystems from previous 
generations of weapons. This practice allows the 
Soviets to continue using older equipment efficiently, 
because the parts for newer systems can be used in 
older systems as well. Fewer types of weapon compo
nents and spares need to be kept in inventories for 
maintenance and repair. 

A classic demonstration of design inheritance is the 
V-2 diesel tank engine, which was adapted from a 
l 920s-design aircraft engine and used with various 
modifications in the T-34, T-54, T-55, T-62, and T-72 
tanks over a 40-year period. The Soviets developed the 
V-2 from the M-34 gasoline, air-cooled V-12 aircraft 
engine-an engine similar to the American Curtis 
and the French Hispano-Suiza V- l 2s of the 1920s. 
The engine was modified for liquid cooling and was 
used in the first T-34 tanks in about 1938, and it has 
powered most of the tanks the Soviets have produced 
since. A scaled-down V-12 was also used in the 
PT-76, an amphibious light tank. It is simple to 
produce and compatible with many vehicle systems, 
and its many variants use many common parts. 

Advancing Through 
Modular Upgrades 

The Soviets commonly offset some of the drawbacks 
of the early technology freeze with subsequent im
provement programs, using approaches and technol
ogies that became available during the previous pro
gram. As a result, major design bureaus are often 

simultaneously working on new and modernized 
weapon systems in different stages of development. 
This process-which requires the commitment and 
occasionally the direct participation of the Soviet 
leadership--discourages designers from promoting 
unduly risky approaches to solving technical 
problems. 

The Soviets pursue a three-track approach to stave off 
the technological obsolescence that could result from 
the early freeze: 

• They frequently introduce modular upgrades for 
fielded systems. Such upgrades minimize design 
changes and are typically limited to one or a few 
components. (Some of the alterations can be done by 
military repair bases in the field.) 

• They modernize systems more thoroughly by im
proving one or several major subsystems, such as 
missile guidance or avionics. 

• Their most ambitious option is to introduce major 
modernizations or entirely new systems. 

A good example of a system incorporating all these 
options is the T-64 tank. The initial variant of the 
T-64 featured several new tank components and 
subsystems, including the engine, turret, and trans
mission. The T-64A was equipped with a new I 25-
millimeter (mm) gun system, but it probably did not 
require a major change in manufacturing technology. 
The much-improved T-64B incorporated a new laser 
fire-control system and is capable of firing both 
antitank guided missiles (ATGMs) and 125-mm am
munition. The fire-control system probably required 
advanced electro-optics similar to those found in 
modern Soviet ATGMs. 

In addition to allowing the incorporation of new 
technologies more quickly than if a new weapon 
system were started from scratch, modular upgrading 
helps hold down the cost growth involved in continual
ly developing new systems. Manufacture is also easier, 
as modernized systems can frequently be produced on 
the same production lines that produced their prede
cessors. Finally, modular upgrades, because they do 

22 



not call for major changes in resources or supplier 
networks, enhance the continuity of centralized plan
ning and are thus easier for Soviet planners to cope 
with. 

Western Technology Cuts 
Time and Costs 

Soviet planners use Wes tern technologies as a yard
stick to evaluate their own capabilities. They also try 
to take advantage of basic research undertaken by 
Western engineers and, with some important excep
tions, pursue technologies already proven in the West . 
The Soviets have a well-organized national program 
for the overt and clandestine acquisition and assimila
tion of Western-primarily US-technology. Key re
search institutes and primary design bureaus make 
long-range forecasts of critical technologies that they 
anticipate will be required in future weapon develop
ments. A VPK-led commission gathers, edits, and 
assigns collection requirements for the acquisition of 
Wes tern technology through legal and illegal means. 

Technologies and engineering know-how acquired 
from the West have allowed the Soviets to strengthen 
their capabilities significantly in many areas basic to 
the development of modern military systems, particu
larly in the fields of microelectronics and computers. 
Soviet military projects using Western technology and 
hardware design concepts span all areas, including 
strategic offensive missiles, aircraft, conventional 
ground and naval forces, air defense, and reconnais
sance. Incorporating the results of Western technol
ogy instead of relying wholly on indigenous R&D 
capabilities yields significant savings in program costs 
and allows earlier development of weapon systems. 
Western products enable the Soviets to demonstrate 
technology feasibility earlier and thus begin develop
ment of the operational systems earlier. Technology 
acquisitions also free indigenous R&D resources for 
other uses. 

After they acquire foreign technologies, the Soviets 
usually take five to 10 years to field weapon systems 
incorporating them. Minor technical adjustments re
sulting from technology acquisitions have been made 
in ongoing programs, although this is more likely to 
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occur if the program has not reached the prototype
production stage and if the acquired technologies do 
not require fundamental redesign of the system or its 
major elements. Because the Soviet procurement sys
tem tends to rely more on incremental improvement 
programs than the US system does, the Soviets can 
field upgraded weapons more quickly. 

Design Simplicity Assures 
Producibility 

Western analysts have often characterized Soviet 
weapon systems as "simple, rugged, and easy to 
maintain." Rigorous design specifications-such as 
mirror-like finishes and tight tolerances-are called 
for only where necessary for performance. Circuit 
designs are simple by US standards, and materials 
that are costly and difficult to machine are avoided 
where possible (some Soviet submarines, discussed in 
the inset, are important exceptions). Soviet designers 
have also developed a knack for keeping parts to a 
minimum. For example, the R-11 engine, which 
powers the widely deployed Fishbed MIG-21, con
tains many fewer parts than the roughly comparable 
J-79 engine, which powers the US F-4 (see inset). 
What appears to be crude, however, often conceals 
very potent combat capabilities. The "simple, rugged 
design" of Soviet weapons has not interfered with 
their combat effectiveness in the hands of well-trained 
troops. 

The simplicity (relative to Western standards) chosen 
by Soviet designers has entailed trade-offs. Design 
simplicity increases reliability and reduces develop
ment and production costs. It has allowed the produc
tion of capable weapons by a labor-intensive industrial 
base without substantial investment in new manufac
turing methods. The choice of a simple design, how
ever, has frequently resulted in a less sophisticated 
weapon, often restricted in application to a single 
military mission. 

Simplicity also poses trade-offs in terms of mainte
nance (see inset comparing Soviet and US aircraft 
maintenance). Most Soviet subsystems have a shorter 



Titanium Submarines: The AUa-Class 

The Alfa-class nuclear-powered attack submarine is 
an example a/the Soviets ' i'lfrequent use al expensive 
materials. The Alfa-class is constructed of titanium, 
which endows it with a lower magnetic signature and 

service life than those in the West, resulting in a 
greater burden of maintenance, component replace
ment, and repair. Thus, in Soviet logistics a large 
number of spare systems are in the maintenance 
pipeline at all times, and large numbers of technicians 
have to be available to do the frequent routine 
maintenance tasks. They perform only the simplest of 
maintenance tasks in the field; weapons and weapon 
components are returned frequently to the factory or 
major maintenance depots for repair and overhaul. 
Despite the seeming inefficiency of this practice, it 
probably reflects a policy chosen by the Soviets 
because of the low skill level of their conscript force . 
The simpler maintenance demands on troops are also 
attractive to Soviet clients in the Third World, where 
technical skills are at a premium. 

---
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deeper diving capabilities than the Soviets' steel
hulled submarines. Because of these advantages, the 
Soviets are also building other high-technology sub
marines that have pressure hulls made of titanium. 

Western Technologies 
Forcing Change 

Although it has served the Soviets well for decades, 
the traditional Soviet design strategy does not appear 
well suited for some key challenges of the modern 
technological environment. A greater commitment to 
developing and manufacturing more complex weapon 
systems will probably become necessary as the Soviets 
strive to counter many of the new capabilities of 
Western armaments. In addition, the mission flexibili
ty and lower total procurement levels made possible 
by advanced, multipurpose systems appear to be the 
most rational solutions to soaring weapon costs
despite the higher per-unit price tags. 
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Simplicity: The R-11 Engine 

The Soviet R-11-300 rotor assembly (left photo, 
foreground) performs essentially the same work as 
that of the US J-79 (in back). The right photo 
shows the R-11-300 compressor components. 

A clear example of Soviet success in designing simple 
but adequate systems is the R-11-300 jet engine, 
which has been produced in great numbers for the 
MIG-21 Fishbedfighter aircraft. The Soviet R-11-
300 engine is roughly comparable to the US J-79 
engine, which powers the F-4 Phantom. The R-11-300 
is simpler (with 2,500 parts versus 22,500 in the J-79) 
and would cost about one-third as much as the J-79 
if it were manufactured in the United States. 

Design simplicity resulted, in part, from a lack of 
redundancy, the use of fastening techniques-such as 
spot welding-that would not be acceptable in the 
United States, the use of an efficient compressor 
design, and reliance on the framework of the aircraft 
for some of the structural rigidity required. The 
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R-11-300's service life is much shorter than that of 
the J-79, and it is first overhauled alter 300 hours of 
operation in contrast to 1,500 hours for the J-79. The 
R-11-300 does not have the same performance char
acteristics-such as a constant idle speed regardless 
of ambient conditions-as US engines, permitting 
much simpler engine controls. 

Another important factor contributing to the lower 
cost of the R-11-300 is the use of relatively crude 
tolerances and finishes where these will not impair its 
functioning. Except for a very few parts, the entire R-
11-300 engine could have been manufactured with 
production technology available in the United States 
in the 1930s. 



Soviet and US Aircrf.Cft Maintenance 

These two comparisons demonstrate that, while US 
aircraft are designed to be maintained primarily in 
the field, Soviet aircraft design makes it necessary to 
perform any extensive maintenance in specially 
equipped facilities. The engine bay of the Soviet 
Flogger has very limited access for engine servicing 
and removal, whereas that of the F-4 has extensive 
access, allowing easy servicing and removal (top 
photos). 

The Flogger I use panel design makes it necessary to 
use tools for the installation and removal of fuses, 
and they have no protection from corrosion, moisture, 
or foreign objects (bottom photos). The US F-4. F-15, 
F-18, and AV8B aircraft make extensive use of 
circuit breakers-whose higher cost is affset by im
proved maintenance and service-/ or circuit 
protection. 
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The Trade-offs of Advanced Weaponry: 
The T-55 Versus the T-80 

T-55 

The sophisticated T-80 achieves much better 
per! ormance: 

• The T-80 is faster-its diesel or turbine engine 
(almost 1,000 horsepower) allows this 40-odd
metric-ton tank road speeds of over 70 kilometers/ 
hour. The T-55's diesel engine (580 horsepower) 
will only let the 36-metric-ton tank go 50 
kilometers/hour. 

• The T-80 has greater firepower-its armament 
includes a 125-mm smoothbore gun capable of 
firing both projectiles and antitank guided missiles. 
The T-55 has a 100-mm rifled main gun system 
that fires only projectiles. 

• The T-80 is more accurate-it contains an ad
vanced fire-control system, including an improved 
laser rangefinder and probably a full solution bal
listic computer. The T-55 's fire-control system is 
relatively simple. 
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T-80 

• The T-80 has greater mobility-it probably fea
tures a new, improved suspension that greatly en
hances cross-country mobility. The T-55 has a 
Christie suspension, which gives it a choppy ride, 
diminishing its firing-on-the-move capability. 

But at a cost: 

• Development af the T-80 took substantially longer 
than that of the T-55. 

• Production of the T-80 required substantial invest
ment. The Soviets erected a major new production 
facility and established a broad network of compo
nent suppliers. 

• CIA estimates the T-80 costs about three times as 
much as the T-55. 

• The T-80 and its complex subsystems require an 
extensive support structure. The T-55 can be main
tained by crewmen with limited mechanical training 
and repaired to a greater extent in the field. 



A change in design strategy appears to be under way 
but is proving to be painful and slow. Translating new 
technologies into capabilities more quickly, for in
stance, means altering the traditional practice of 
perfecting them in applied research first. Because of 
this, some new weapons are proving difficult to assim
ilate into production. In the field, the operation and 
maintenance of extremely sensitive electronics and 
other advanced systems are being entrusted to a force 
of largely unskilled conscripts. Nonetheless, the ap
pearance in the 1970s of several new, more complex 
systems designed to accomplish multiple missions
such as the SU-27 interceptor and the SA-10 multial
titude surface-to-air missile-illustrates the evolution 
in procurement policy already under way. 
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Production 

By any measure, since World War II the Soviet 
weapons industry has churned out impressive quanti
ties of weapons and equipment. Production since 1965 
has included more than 50,000 tanks, 50,000 aircraft, 
80,000 light armored vehicles, 650,000 surface-to-air 
missiles, 270 submarines, and large quantities of other 
equipment-making the Soviets the largest producers 
of weaponry in the world. The Soviets have tradition
ally emphasized numbers rather than sophisticated 
designs. They have relied on the extensive growth of 
the economy to continually expand weapon produc
tion, giving priority to weapon producers in the alloca
tion of scarce resources. 

The slower growth of the Soviet economy in the past 
decade, however, has led the Soviet leaders to stress 
efficiency even more than in the past. At the same 
time, dramatic improvements in Western weapons 
have led them to stress greater advances in weapons 
technology. To meet both these requirements, in the 
1970s the Soviets stepped up the modernization of 
their production base, devoting a great deal of atten
tion to the introduction of the latest machine tools and 
other advanced manufacturing equipment. 

Stalinist Legacies 

The Soviet industrial base for armaments production 
was created in the late 1920s and 1930s. Its develop
ment was a primary objective of the First and Second 
Five-Year Plans, and it continues to bear features 
typical of the Stalinist industrialization. Institutional 
continuities-such as a centralized and unified execu
tive structure, long-term ties between cooperating 
enterprises, and plants producing the same product 
line for over half a century-assist Soviet industry in 
manufacturing weapon systems rapidly and in large 
numbers. 

Production is usually concentrated in large plants, 
some of which are parts of multipurpose facilities. 
Soviet production facilities are generally much larger 
than those producing similar items in the United 
States, mainly because the Soviets frequently colocate 
plants producing components for the same system. 
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Similarly, support industries are frequently colocated 
with final assembly facilities. This arrangement, 
known as vertical integration, has been employed over 
the decades as a hedge against the inefficiency of the 
Soviet transportation and supply network and the 
vagaries of central planning. 

Labor has traditionally been treated in the Soviet 
economy as an inexhaustible commodity, particularly 
in the extremely labor-intensive machine-building sec
tor. Large numbers of unskilled or semiskilled work
ers are employed to operate such relatively simple 
tools as lathes, milling machines, and boring and 
broaching equipment. This is partially the result of 
the Soviet policy of full employment, which has the 
added benefit of ensuring a high state of readiness to 
expand production in case of war. 

The traditional view that the labor supply is inex
haustible has led to relatively inefficient use of labor. 
This inefficiency is aggravated by the weakness of 
incentives to economize on labor and by indifferent 
labor discipline-poor attendance, high rates of alco
holism, and theft from the shop floor. As the number 
of youths joining the Soviet work force dwindles, 
however, the Soviet leadership is seeking to increase 
labor productivity by experimenting with new forms 
of shop-floor labor organization and embarking on 
discipline campaigns. 

Aging Factories 

Visitors to Soviet production plants have noted out
dated manufacturing equipment, some from the 
World War II period. Soviet managers typically do 
not replace equipment until it is worn out, rather than 
when it becomes obsolete, as is more typical in the 
West, and they sequester and stockpile replacement 
equipment. Even when new equipment is installed, 
plant managers tend to keep the older equipment as a 
backup. These practices dilute the effectiveness of 
capital investment, especially reducing its impact on 
productivity. 



Krokodil, 1984 c 
Figure 10. This cartoonfrom Krokodil (June 1984) illustrates the 
problems Qf poor labor discipline and absenteeism in Soviet 
industry. Addressing the queue Qfwhite-col/ar workers waiting 
during the workday to buy tickets for that evening's entertainment, 
the manager says, "As long as we've got the whole department 
here, I suggest we begin our meeting on labor discipline." 

Managers resist adopting new equipment because it 
disrupts operations. Assimilating new equipment 
causes downtime, which the central planners do not 
always allow for by lowering the plant's production 
targets for the period involved. Soviet enterprise 
managers reportedly also do not trust new equipment 
to work well. A new production process makes them 
dependent on outside experts and on new suppliers of 
components and services, such as software support. 
Plant managers do not willingly put themselves at the 
mercy of outsiders-especially from other minis
tries-and outsiders do not particularly care whether 
the equipment functions as planned in a given plant. 
Managers are loath to replace old (but operating) 
equipment lest their capacity to produce be lost 
completely. 

Another factor limiting the willingness of managers to 
modernize is the relatively narrow selection of tech
nologies and equipment from which they have to 
choose. For example, although the USSR produces 
more conventional and numerically controlled ma
chine tools than any other country, many of them are 
general purpose machine tools that are relatively easy 

Krotodil, 1984 c 
Figure 11. A cartoon in Krokodil (July 1984) satirizes Soviet use 
Qf new manwacturing technology. 

to produce in large quantities rather than special
purpose and complex types. This practice yields econ
omies of scale that lower production costs, but it 
sacrifices diversity in the machine tools available for 
plant use. 

Variation in Production Processes 

The industrialization drive of the late 1920s and early 
1930s and the Stalinist system combined to create a 
mosaic of industrial technologies. The scarcity of 
capital led Soviet authorities to ration it; and even 
today, in many Soviet plants, state-of-the-art equip
ment works in tandem with primitive, labor-intensive 
operations. An individual plant tends to develop 
unique production processes as its managers grab 
equipment whenever and wherever they can get it, 
and as the relative lack of competitive pressure en
ables plants to operate at widely varying levels of 
efficiency. Variations among industries tend to im
pede the diffusion of new technologies, as managers 
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may find that advanced equipment developed else
where is technically incompatible with their 
operations. 

These considerations, along with the differences in 
their R&D capabilities, have led the Soviets to ap
proach basic manufacturing operations in a way 
different from that of US industry. For example, 
Soviet manufacturers seek to minimize the use of 
machining in the production of weapons to a greater 
extent than their US counterparts (see inset on com
parative Soviet and US aircraft manufacturing prac
tices). They attempt to use net-shape-forming tech
niques (casting, forging, powder metallurgy, and 
extrusion), which-although more labor intensive and 
time consuming than machining in the United 
States-eliminate the need for complex manufactur
ing machinery. The USSR has managed to stay 
abreast of the West in net-shape forming, and in some 
processes-such as titanium casting-it has surpassed 
the West. 

The Soviets also rely more on welding than on the 
mechanical fastening techniques preferred in the 
West. In the aircraft industry, for example, US 
manufacturers prefer fasteners such as rivets because 
they tend to provide greater structural integrity than 
welds and because repair is less labor intensive. 
(Repair of welded systems requires cutting and re
welding.) The power of Soviet weapon designers is 
illustrated by their ability to make individual choices 
in matters of this kind. For joining fighter aircraft 
components, for instance, the late designer Pavel 
Sukhoy generally preferred rivetting, while the late 
Artem Mikoyan preferred welding. 

Drive To Modernize 

The Soviet leadership, recognizing that the production 
of more advanced weapons would place increased 
demands on the manufacturing base, accelerated ef
forts to modernize defense plants in the early 1970s. 
In many plants the Soviets have installed new types of 
equipment and are emphasizing the development and 
use of labor-saving automated machinery and robots. 
Other measures include the revision of incentives for 
managers to promote recapitalization; the use of 
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systems planning; expanded training and employment 
of specialists in such fields as machinery automation; 
and construction of new types of facilities to house 
modern, integrated manufacturing lines. 

Substantial improvement in the average level of man
ufacturing technology appears to have taken place 
throughout most of the defense industries. The high 
rate of expansion of defense industry facilities-which 
in the Soviet Union is usually accompanied by the 
installation of new manufacturing equipment-sug
gests that increasingly advanced equipment is being 
employed in many production lines. Soviet literature 
describes efforts to economize on labor with automat
ed equipment in such labor-intensive production oper
ations as shipbuilding. 

Problems With New Technologies 

Despite these advances, the weapons industry has 
been hampered by lags in support industries, particu
larly those producing machine tools and computers. 
The real revolution in Western manufacturing tech
nology-the marriage of precision machine tools and 
microelectronics-has not fully reached the Soviet 
civilian or defense industries. The gains in recent 
years in Western manufacturing productivity that 
have resulted from the introduction of computer
controlled production processes and computer-aided 
automation of specialized equipment, therefore, have 
not been matched in the Soviet Union. Manufacturing 
equipment in some weapons industries-such as the 
aviation industry-now reaches technological obsoles
cence in an average of less than 10 years. Such rapid 
changes in technology particularly challenge the Sovi
ets, who keep many conventional machine tools in 
production long past their obsolescence. 

Deficiencies in computers and microelectronics have 
been a key obstacle for the Soviets in the introduction 
of new industrial technologies. Although the Soviets 
have been active and innovative in microelectronics 
theory since World War II, they apparently did not 
fully recognize the potential of microelectronics until 
1961, when Khrushchev began a crash effort to 



Soviet and US A.ircr"1ft Manl4{acturing Practices 

Flogger electrical connections 

These photos illustrate the differences between Soviet 
and US mamefacturing philosophies. The upper wing 
panel af the Foxbat fighter (top left) is marked by 
numerous spot welds, which attach the stainless steel 
skin surface to stiffeners under the skin. Spot welding 
in this assembly is a cost-saving, lightweight fabrica
tion technique; however, the wing structure prohibits 
extensive inspection and quality control, and the 
materials used are obviously low grade (the spot 
welds are covered by rust and corrosion). The US F-
15 and earlier US aircreft. such as the F-4, have 
mechanically fastened wing panels; these are more 
expensive, but they allow easy inspection and retard 
corrosion. 

The Flogger's electrical connectors (bottom left) are 
heavy and cumbersome and have no self-locking fea
tures. The screw fasteners used require /ockwiring-a 
costly, time-consuming process that must be repeated 
each time they are disconnected throughout the air
creft 's service life. The wire bundles are assembled and 
routed in place on the aircreft (a very labor-intensive 
process), and the hand-tied, loose cotton sheathing on 
the bundles appears to provide no protection from 
moisture or corrosion. In contrast, the F/A-18, which 
contains technology typically used during the same 
time period in the United States, has abrasion-protected 
wire sheathing fabricated before it is installed on the 
aircreft and uses molded seals to inhibit corrosion. 
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Figure 12 
Selected Advanced Manufacturing Technologies: 
The United States Versus the USSR 
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energize this Soviet industry. He established the 
Zelenograd Science City near Moscow, where he 
collected the scientists and research efforts then under 
way in the Soviet Union. Zelenograd continues to be 
the focal point for the development of microelectronic 
components in the USSR and is the major research 
center for the Ministry of the Electronics Industry. 

The measured success the Soviets have enjoyed thus 
far in developing mainframe computers has resulted 
largely from copying Wes tern-especially US-de
velopments. Even this has not come easily: Soviet 
engineers took longer to copy the IBM System/360 
than IBM took to develop it in the first place. 

Since the early 1960s the Soviets have devoted consid
erable resources to the development of manufacturing 
technologies, but they have not been able to keep pace 
with the West (figure 12 illustrates the estimated US 
lead in several critical areas). Several factors have 
hampered Soviet development: 
• Excessive compartmentation due to secrecy. 
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• Lack of innovation-promoting incentives. 
• A late start in the use of computer-aided design and 

development equipment to create microelectronics. 
• An underdeveloped network of software, service, 

and components support. 
• A bureaucratic managerial structure that impedes 

rather than facilitates scientific-industrial interac
tion and cooperation. 

Imports of Wes tern 
Manufacturing Technology 

Deficiencies in many of the manufacturing technol
ogies necessary to modernize their armaments plants 
and other plants have prompted the Soviets to empha
size legal and illegal acquisitions (see table 2). They 
legally imported more than $4 billion worth of West
ern machine tools over the past decade. Three-fourths 
of these imports were conventional machine tools. 



Flexible Manl(facturing Systems 

Five machining centers form a flexible manufacturing system 
called Talka-500 at the Ivanovo Machine Tool Building 
Association. 

The typical flexible manwacturing system (FMS) is 
built around metal-cutting machine tools. It often 
consists of a group of machining centers-multipur
pose machine tools that can drill, mill, tap, and bore 
a fixed workpiece and that have automatic too/
changing and -loading features-which are linked by 
a centralized computer system. A material-handling 
system under control of the central computer-con
sisting of robots, pallets, conveyors, or carts-moves 
parts between machining centers. Advanced systems 
may also be tied in with automatic storage of parts, a 
computerized design system, and computerized infor
mation on inventory and output. In its most advanced 
stage, a flexible manwacturing system requires no 
human intervention except for maintenance and pro
graming for new products. 

The productivity gains and cost savings from these 
new systems are great. A flexible manwacturing 
system reduces the time parts have to spend waiting 
to go on a machine, increases machine utilization, 
allows fabrication of complex parts to consistently 
high tolerances, and permits a more rapid changeover 
from one machined part to another. Robots, carts, or 

other forms of transport reduce the required labor 
force. The linkage of computer-aided design systems 
with the process machinery in an FMS permits rapid 
change in product designs and documentation, thus 
saving time and increasing production options. The 
ability of an FMS to produce a variety of different 
items simply by changing the central computer pro
gram, for example, or transferring new designs imme
diately for programing is unmatched by any other 
form of automation. When these systems also incor
porate computer-based management and information 
systems, they further increase productivity through 
precise and responsive control af supply and produc
tion scheduling. 

Most flexible manwacturing systems are used in low
to-medium-volume production, such as production of 
machine tools, construction equipment, aircraft. com
puters, and specialized electronic components. If 
production volume is high, less flexible automated 
machinery dedicated to making a single part-such 
as a transfer line used to make automobile engine 
cylinder blocks-is more cost dfective. 
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Soviet Experience With Automated Systems of Control 

An ASU center at the Zil' Automotive Plant, which produces 
trucks for the Soviet military. -
Since the early 1970s the Soviet leadership has 
placed a high priority on the development of auto
mated control systems (ASUs) at al/ levels of the 
economy as a means off acilitating planning and 
increasing industrial productivity without having to 
resort to more fundamental economic reform. ASU is 
a generic term used by the Soviets to refer to 
computer-based data-processing systems that have 
applications ranging from simple automated book
keeping to the more complex tasks of collecting, 
processing, and distributing economic data. ASUs 
have applications at al/ levels of the economy, from 
the national, ministerial, and regional levels down to 
the enterprise and plant floor, where technical process 
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control is a key component of industrial automation. 
Enterprise and plant floor computerization are wide
ly used in Western industry. 

ASUs have been neither as pervasive nor as effective 
in the USSR as the leadership has hoped, however. 
Their introduction and operation have been hindered 
by: 
• Deficiencies in computer software development. 
• Supply bottlenecks, particularly in peripherals. 
• The resistance of plant managers, who distrust the 

new systems and are unenthusiastic about comput
erized audit-trails. 

• Instefficient training for users. 
• The gap between designers and users of ASU 

systems and software. 

- --- --------- --



Table 2 
Selected Soviet Acquisitions of 
Military Production Technology 
From the West 

Western Equipment or Technology 

Documents on KEVLAR-49 fiber for missiles 

Complete set of manufacturing equipment for printed circuit 
boards 

DTS-70 printed circuit board testing system 

Fiberglass manufacturina technology 

Technical documents on tests of cold-rolled steel 

High-accuracy, three-dimension coordinate measuring machine 

supplement domestic production (automated lathes), 
some to raise levels of precision and productivity (US 
gearcutting machinery), and some because the Soviets 
had no domestic counterparts (closed-loop, multiaxis 
numerically controlled machine tools). The Soviets 
also buy a substantial volume of these products from 
Eastern Europe, even though they are less advanced 
than those purchased from the West. 

Although the Soviets reap substantial benefits from 
imported technology, they frequently have problems 
assimilating it into production. These difficulties are 
sometimes greater when the technology is illegally 
acquired, because in those cases Soviet engineers 
usually cannot benefit from foreign training and 
technical assistance. Modern critical technologies and 
equipment are generally more difficult to transfer
and much more difficult to duplicate by reverse 
engineering-than those that contributed to early 
Soviet industrial development. All these problems 
apply with a vengeance to sectors like computers and 
microelectronics, where the Soviets are experiencing 
severe deficiencies. 

Military Application/Improvement 

Missile development/production 

Copied for 11 assembly lines for strategic missile, armor, electro
optics, and radar production 

Military microelectronics production 

High-pressure air tanks for submarines 

Improved structural protection of warships 

Copied for several industries 
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Prospects 

In the decade ahead the Soviet weapons industry will 
face the challenge of meeting increasingly complex 
military requirements at an acceptable cost to the 
Soviet leadership. Many of the problems it faces, and 
their solutions, are unique to the defense industries. 
Nevertheless, they will have repercussions throughout 
the Soviet military and economy. 

The Search for a New 
Production Strategy 

As the preceding chapters have indicated, the Soviet 
defense industries have traditionally followed a simple 
strategy, capitalizing on the high priority given to 
defense, taking advantage of inherent Soviet 
strengths, and seeking to negate Soviet weaknesses. 
The Soviet people have shouldered a high defense 
burden, churning out very large quantities of weapons 
at the sacrifice of more rapid economic growth and 
higher standards of living. The military's requirement 
for large quantities of weapons has both enabled and 
encouraged the defense industries to emphasize sim
plicity, producibility, and ease of maintenance, there
by mitigating the handicaps of a relatively low-skilled 
industrial and military labor pool and a technological
ly stunted industrial base. 

Since the late 1960s, changes have taken place
strains in the domestic economy, expanding military 
technology frontiers, and improving foreign military 
capabilities-that are undermining the effectiveness 
of the traditional strategy. To cope with the new 
conditions, the Soviet leadership is changing its weap
on acquisition policies and the infrastructure and 
operating practices of the defense industries. The 
following changes appear to be under way: 

• In resource a/location, a more sophisticated evalua
tion of the priority accorded the defense industries. 
Defense will continue to have a high priority, but 
the increasing costs and complexity of producing 
advanced weapons are inducing leaders and plan
ners to seek more cost-effective ways to meet mili
tary requirements. They are less likely than before 
to give their relatively insular weapons industry first 
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access to the trough by "rubberstamping" its re
quests for material and manpower and then dividing 
the remainder among other claimants. In addition, 
Soviet writings and statements indicate recognition 
in party, government, and military leadership circles 
that long-term Soviet defense needs will require 
balanced development among industry, services, and 
the technology base. 

• In weapons development, a shift from highly conser
vative to more advanced applications of technology 
and from simple to more complex weapon designs 
where necessary to achieve desired weapon capabili
ties and performance. Opportunities for using alter
native designs in place of sophisticated technology 
will diminish, although the Soviets will continue to 
rely on traditional approaches in most cases. Weap
on designers will have to adapt to the new capabili
ties provided by computer-aided design and manu
facture, which are already an essential part of the 
weapon design process in the West. 

• In production, the manufacture of advanced weap
ons in smaller quantities and at lower rates. Im
proved performance and more multipurpose weap
ons-along with higher unit procurement costs, 
greater production problems, and more costly opera
tional and maintenance requirements for modern 
manufacturing equipment-are likely to discourage 
the Soviets from manufacturing many advanced 
weapons at past rates. Along with these factors, the 
danger of obsolescence (given today's rapidly chang
ing threat and military technology base) will further 
encourage them to have shorter production runs. 
For the same reasons, the Soviets may begin to 
produce fewer types of weapons. The Soviets have 
also embarked on retrofit programs, designed to 
ensure the combat worthiness of their older systems, 
as in the case of older tanks and fighter aircraft 
intended for export or deployment in areas away 
from the frontline. 



• In the industrial base, more rapid growth in the 
high-technology support sectors of the weapons 
industry-radioelectronics, telecommunications, 
specialty materials, and advanced production 
equipment-than in weapon and equipment produc
ers. Throughout the defense industries, the Soviets 
will press for renovating and modernizing estab
lished facilities instead of constructing new plants. 
They are experimenting with incentives to persuade 
plant managers that renovation is in their best 
interests, and they are redirecting investment to 
increase the availability of equipment for retooling. 

• In administration, small-scale changes in planning 
and management practices. The Soviets have begun 
to revise plan targets, prices, and incentives to 
encourage innovation and favor quality over quanti
ty. However, they are unlikely to undermine the 
central planning system by letting managers have 
real autonomy. And defense industries will continue 
to be the most thoroughly scrutinized part of the 
Soviet economy, subject to management by decree. 

• In seeking help from abroad, an emphasis on the 
buildup of the scientific-technical base of the East 
European allies and a greater reliance on them to 
fill some of the USSR 's high-technology needs. The 
Soviets will continue, however, to rely heavily on 
imports of technology and equipment from the West 
as well. 

Other changes we expect to see include greater atten
tion to quality control and an emphasis on reeducating 
the work force. These will become increasingly impor
tant as weapon systems incorporate more complex 
devices, components, and subassemblies. Increasing 
demands will be levied on the military and industry to 
find, train, and retrain sufficient numbers of engi
neers particularly knowledgeable about production 
technology. 

Changes in the Military 

Changes in the Soviet armed forces in the 1990s will 
drive-and be driven by-the changes in weapons 
technology and the Soviet strategy for weapons acqui
sition. Alterations in doctrine, force structure, logistic 
organization, maintenance requirements, and man
power use are likely to ensue. 

The advent of new weaponry embodying advanced 
technologies-in both Soviet and enemy forces-will 
probably lead to some adjustments in Soviet military 
doctrine. The Soviets will probably intensify their 
efforts to develop tactical and organizational concepts 
that exploit the combat effectiveness of a force com
bining fewer but more capable new systems with large 
numbers of older systems. Overall force effectiveness 
will increase as the mobility, survivability, and lethal
ity of weapons improve. 

Force structure may also change in some instances to 
accommodate different numbers and missions of new 
weapons. In a few cases, the long-term impact of 
acquiring increasingly sophisticated weapons may be 
a reduction in total numbers maintained in active 
inventories. Wea pons also may be employed in an 
entirely different fashion. For example, where large 
numbers of conventional weapons were controlled at 
lower command echelons, smaller numbers of more 
capable weapons could be controlled by higher eche
lons to accomplish the same missions. 

Logistic support will have to be revamped to fit the 
force of the future. Increasingly complex weapons 
probably will require a larger support establishment 
as well as changes in the traditional Soviet mainte
nance philosophy. The weapons industry will be re
quired to deliver considerably larger quantities of 
maintenance spares to military depots, and troops 
may begin to take more responsibility for diagnostic 
work. For example, the use of more complex and 
costly components for high-performance gas turbine 
and turbofan engines-which operate at higher tem
peratures-will compel the Soviets to increase the 
skills of those who will maintain them. 

The new weaponry's greater requirements for skilled 
operators and maintenance crews will test the creativ
ity of military manpower and training authorities. 
The recent extension of military recruitment for some 
job categories to include women is one sign that they 
are aware of this problem. Requirements for longer 
training times and more advanced skills could lead the 
Soviets to increase the period of service for conscripts 
serving in highly technical specialties. 
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Finally, the higher costs of weapons will probably lead 
the military to cut costs elsewhere. We have already 
seen signs that the military is being asked to econo
mize wherever possible and that it is trying to comply. 
The introduction of new forms of work organization, 
more careful use of supplies, and better accounting 
and internal planning procedures are all designed to 
cut the fat from military expenditures in the face of 
growing procurement costs. 

Changes in the Economy 
To Increase Defense Potential 

In some ways the defense industries are unique in the 
Soviet economy, but many of their problems confront 
the civilian sector as well. Although the defense 
industrial ministries have had special status, they 
have never been completely insulated from civilian 
industry-an indispensable supplier of materials, 
components, and subassemblies-and the lines be
tween the two sectors have become increasingly 
blurred as Soviet weapons have grown in complexity. 
Despite the secrecy that shields the weapons industry 
from public view, the recognition by Soviet leaders of 
the increasing interdependence of the two sectors is 
leading to increasing interministerial alliances. 

Advancing weapon technologies have led the weapons 
industry to depend increasingly on Soviet academies 
of sciences and higher educational organizations for 
R&D developments. Civilian organizations are em
phasizing applied research and are undertaking sub
stantial R&D for the military. Civilian industries are 
supplying more of the materials, components, and 
production equipment needed for developing and 
manufacturing armaments, and defense industries are 
producing more for the consumer. 

In the last years of the Brezhnev era, the Soviets 
began to map out a strategy to speed the moderniza
tion of both the civilian and the defense industries. 
The focus has been on a "high-technology revolution" 
and a revitalization of the entire industrial base. The 
leadership under Gorbachev has moved to reinforce 
the place of its science and technology policy as the 
linchpin of its economic strategy. Indeed, the leveling 
off of procurement spending in the last half of the 
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1970s may at least partially reflect efforts by the 
leadership to invest more heavily in the renovation of 
the industrial base to meet the challenges of the 
future. 

A search for organizational forms more conducive to 
the development of new ideas is under way-particu
larly a search for ways to improve the movement of 
the results of the research lab into the plant. Media 
debates rage over the proper form of industrial orga
nization, with suggestions ranging from greater cen
tralization to the abolition of ministries. Experiments 
in different places and on different scales abound. 

The Soviets are also trying to create better incentives 
for emphasizing quality over quantity. They have 
recently lowered production targets for managers who 
introduce new manufacturing technology into their 
enterprises. Within the plant, they are experimenting 
with team labor, worker involvement in norm-setting, 
and other methods of encouraging personnel to feel 
they have a stake in an enterprise's success. Educa
tional reforms have been enacted to enhance the 
technical background of young people about to enter 
the work force. Computer education, while not yet 
widespread, is receiving a great deal of leadership 
attention. 

Reforms are also being implemented to ensure more 
comprehensive and balanced plans for the future. 
Enterprises are experimenting with rolling five-year 
plans (plans in which the old year is dropped and 
another is added annually, rather than complete new 
documents every fifth year). The national leadership 
has duplicated in the science and technology area the 
long-term planning used for the military. The 20-year 
plan for development from 1986 to 2005 and the 
Comprehensive Program for Science and Technology 
to the Year 2000 of the Council for Mutual Economic 
Assistance-the Bloc economic organization-are in
tended to provide Soviet science with long-range 
forecasting such as has been devoted to defense for 
decades. 

Finally, after nearly 20 years of unprecedented stabil
ity, the bureaucratic elite that oversees the Soviet 
economy is undergoing significant change. General 



Secretary Andropov initiated the process of rejuvenat
ing both party and government bureaucracies with 
new faces, and it is continuing under Gorbachev. 
Many of the new managers are better educated and 
more familiar with the requirements of high technol
ogy than their predecessors-and have been strong 
public advocates of industrial efficiency and modern
ization. Furthermore, the Soviet leadership is tapping 
managers from the weapons industry to serve 
throughout the economy, hoping to spread their man
agerial talents. 

The Defense Industries in the 1990s 

Despite all the reforms under way, the Soviet defense 
industries face a great many challenges in their 
mission to produce enough highly advanced weapons 
for the forces of the next decade. They are already 
experiencing problems with several advanced systems. 
Expansion in high-technology-related industries, ad
vances in precision machining and other fabrication 
technologies, and continued aggressive exploitation of 
Western technology suggest that the Soviets will 
overcome some of the difficulties with which they are 
currently struggling. Nevertheless, the underlying 
major deficiencies-particularly the lack of support 
service industries, inflexible plans, bureaucratic ineffi
ciencies, and excessive secrecy-are likely to persist. 

Successful reform will depend in large part on Gorba
chev's ability to stimulate innovation and increase 
productivity throughout the economy. All indus
tries-including the defense industries--confront 
managerial inertia, weak and inconsistent incentives, 
and inadequate planning. Moreover, tension between 
current and future military requirements will influ
ence the outcome. 

Several factors will help the weapons industry satisfy 
future military requirements. Because the West fre
quently encounters a lag between technological ad
vances and improvements in military capabilities, 
Soviet designers often succeed in incorporating gener
ic equivalents of Western technologies (sometimes 
stolen) into their own systems as quickly as, or more 
quickly than, their Western counterparts. Also, the 
Soviets are likely to continue to be able to surge ahead 

along a narrow front of military technologies because 
their centrally planned system allows them to place 
more emphasis on those areas than the West does. 
Finally, where the Soviet military experiences short
comings in weapon capabilities, it will continue to 
compensate with large numbers of weapons with 
complementary strategies and tactics. 

In any event, the weapons industry will continue to be 
a vital ingredient in Soviet military power, which has 
been the primary instrument of the leadership in 
achieving national security, political leverage, and 
prestige throughout the world. The weapons industry 
will be at the forefront of Soviet technology and 
industrial prowess and will absorb a large share of the 
best resources. Its leaders will continue to wield 
considerable influence on Soviet policy. And-with 
the combination of growing economic constraints and 
the increasing potential and challenges afforded by 
advancing military technology-the performance of 
the weapons industry is likely to be an even greater 
determinant of Soviet military power than it is today. 

40 



t 

INFORMATION 

MEMORANDUM FOR 

FROM: 

SUBJECT: 

NATIONAL SECURITY COUNCIL 
WASHINGTON, D.C. 20506 

~'fltJM./ 
6836 

September 20, 1986 

ROBERT LINHARD 
JACK MATLOCK 

JOHN G. GR~ Ml?? 

OLN-...,...----
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1986 

Direct Communications Link (DCL) 
Meeting in Moscow - September 9-12, 

At Tab A is a Summary of Understanding between the US and USSR 
as a result of the last round of technical discussions held in 
Moscow, September 9-12, 1986, for DCL/HOTLINE facsimile opera
tions. The facsimile capability was cutover for operations on 
September 1, 1986, without a hitch or any fanfair after a very 
successful nine months of operational testing. Soviet 
STATIONAR IV satellite circuit will be activated on November 
20, 1986, and will provide for the three separate paths 
between the two countries as required by 1984 agreement. 

The current diplomatic agreements call for the facsimile to 
augment the existing slow speed DCL teletype (TTY) operations. 
However, there is a tentative agreement by both parties for 
eliminating the existing TTY operation and to integrate the 
TTY function into the facsimile terminal. To do this the 
basic 1981 and 1984 agreements will require changes at the 
diplomatic level. This will be an agenda item at the next 
round of discussions in Washington. Other points of 
significance from the technical discussion were: 

1. Throughout the discussions the Soviets emphasized the 
total DCL system reliability factor of 99.99%, especially the 
cable and STATSIONAR transmission paths. Because of their 
concerns they proposed to add an additional satellite backup 
(hot stand-by) channel over their STATIONAR XI satellite 
system which would terminate at Fort Detrick, Maryland, earth 
station. While this can be accomplished at minimal cost there 
are two U.S. earth terminals located at Fort Detrick; which 
was required for the MOLNIYA satellite operations. These 
satellite terminals have been operational for over 15 years 
and may require replacement due to age and the 
non-availability of parts. DOD/Army will be requested to 
evaluate the terminal prior to the next technical meetings. 
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2. 
the U.S. 
computer 
handling 

The Soviets accept, after considerable discussion, 
position for the U.S. to maintain and control the 
software for the DCL. A protocol was established for 
software change requests by either party. 

3. The Soviets requested that the next round of 
technical discussions be held in Washington in the Spring of 
1987 time frame. 

As part of the original DCL/HOTLINE diplomatic negotiations 
with the Soviets in 1983 and 1984 the U.S. had proposed that 
both countries improve embassy-country communications 
capabilities, but the Soviets were non-committal. Through 
the DCL technical discussions, the Deputy Assistant Secretary 
of State, Robert Ribera, has been able to establish an excel
lent rapport with the Soviet Ministry of Posts and Telecom
munications and the Soviets have tentatively agreed to 
providing 56 KB wideband service to the U.S. Embassy Moscow. 

cc: ADM Poindexter/Al Keel 
Bill Cockell 
Rod McDaniel 
Ollie North 
Ken deGraffenreid/Dave Major 
Gerry May 
Mike Bohn 
Ron St. Martin/Doug Doan 
Bill Bogart, WHCA 



Summary of Understanding 

between 

~ -
t US and USSR Technical Experts 

on matters related to the 

Improvement of the US-USSR Direct Communications Link 

September 5, 1986 Moscow 

Acting in accordance with the US-USSR agreement of 

July 17, 1984, on measures to improve the Direct 

Communications Link, and the understandings reached 

between the United States technical experts and the USSR 

technical experts on matters related to the improvement of 

the US-USSR Direct Communications Link of January 17, 

March 28, May 21 and September 12, 1985, and April 25, 

1986, the sides noted that the US and USSR had, on the 

basis of successful operational testing (Appendix 1), 

begun facsimile operation over INTELSAT and cable circuits 

on September 1, 1986. 

They further agreed to: 

Commence facsimile testing over STATSIONAR IV on 

November 20, 1986; to commence facsimile 

operations over STATSIONAR IV on December 20, 1986, 

such operations to be configured in accordance with 

Appendix 4 to the April 25, 1986 summary of Under-

standing; and to continue current teletype 
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operation over STATSIONAR IV; 

Rerb~te the cable circuit as described in Appendix 

l to further improve cable circuit performance; 

Procedures to Implement Configuration, Operating 

Procedure and Software Changes for the Direct 

Communications Link {Appendix 2), such procedures 

to become effective immediately; 

Begin use on November 21, 1986 of US provided 

EPROMS incorporating software enhancements 

described at Appendix 3, noting that the USSR 

will study the printer disconnect solution 

provided therein to determine if the problem 

is software or hardware related; in the event 

tne problem is hardware related, the USSR will, 

by service message, provide the US a description 

of the problem; 

Discuss at the next meeting the desirability of 

discontinuing the existing teletype operation, 

merging it with the facsimile operation, and 

establishing a tentative target date for any 

change in such operations, taking into account the 

experience gained in operational use of the 

facsimile over INTELSAT, STATSIONAR, and 

cable circuits, and the need to amend, if 

necessary, the existing US-USSR agreements to 

establish and improve the Direct Communications 

Link; 
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Accept in principle, the Soviet proposal to use 

STAT6IONAR XI as a •not standby• for STATSIONAR IV. 

It is understood that •hot standby• means that 

modems will be installed at the US and USSR 

Direct Communications LinK terminal points and 

tested periodically. The US and USSR 

representatives will examine and discuss the 

technical details of accomplishing such a •hot 

standby• at the next meeting which will conduct 

reviews regarding questions concerning improvement 

of the Direct Communications Link and its 

technical maintenance. 

The US side took note of USSR reaffirmation that upon 

commencement of facsimile operation over STATSIONAR IV, 

there would be no need for the US to track MOLNIYA 

satellites for facsimile or teletype operations. 

The US side also took note of USSR proposals for 

further software enhancements (Appendix 4), and agreed to 

provide comments thereon, through diplomatic channels, 

prior to the first occasion on which US and USSR 

representatives will meet to conduct reviews regarding 

questions concerning improvement of the Direct 

Communications Link and its technical maintenance. 
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The USSR side took note that the us would begin use 

of USSR protided key disks on November 1, 1986. 

Each side noted that their representatives had 

heretofore addressed pre-operational questions. Upon the 

achievement of full operational status of facsimile 

service over INTELSAT, STATSIONAR, and cable circuits, 

their representatives would henceforth be concerned with 

conducting reviews regarding questions concerning 

improvement of the Direct Communications Link and its 

technical maintenance. The sides agreed on the 

desirability, in principle, of convening a meeting of 

representatives in Washington during the first half of 

1987, the dates to be established through diplomatic 

channels. A proposed agenda is attached at Appendix 5. 

The sides noted that the discussion of technical 

questions connected with the implementation of the Direct 

Communications Link systems upgrade took place in an 

atmosphere of cooperation and mutual understanding. 
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For us Techhi.cal Experts For USSR Technical Experts 

dk~·/ f ~ /)~1-, 
ROBERT C RIJiRA 

Deputy Assistant Secretary First Deputy Director 

for communications Department of Foreign 

Department of State Relations 

Ministry of ?osts and 

Telecommunications of 

the USSR 



Appendix 1 

USSR/US 

FACSIMILE OPERATIONAL TEST SUMMARY 

10 JAN - 14 AUG 86 

The USSR and US technical experts assessed the overall 

results of tne facsimile operational test over INTELSAT and 

cable circuits during the test period as generally excellent. 

The efficiency of the satellite circuit was approximately 

99.2 percent, and that of the cable circuit approximately 97.7 

percent. Overall system efficiency was approximately 99.8 

percent. 

The experts agreed that the objective for overall system 

efficiency is 99.99 percent. 

In order to further improve cable reliability, a new cable 

route was discussed which would eliminate all microwave 

transmissions on that route. It was agreed that a plan will be 

developed to replace the existing ITT cable FAX circuit (TAT 5) 

witn a new cable facility over TAT 7. The existing cable route 

from London to Moscow will be rerouted via Helsinki ITT World 

Communications will arrange for the provision of the 

Washington-London link, and the Soviet Ministry of Posts and 

Telecommunications will arrange for the provision of the 

London-Moscow link. A date for the new circuitry to become 
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operational~will be agreed to by all parties through diplomatic 

channels. Appropriate restoration plans will also be finalized. 

over 1270 facsimile messages were transmitted during 31 

weeks of operational testing. The quality of more than 90 

percent of these messages was deemed excellent. 

Each side's technical experts agreed that line interruptions 

appear to be random in occurrence and are not attributable to any 

one cause or time period. 

The Soviets agreed to adopt the US proposal on modem 

strapping to standardize both the US and USSR equipment 

configuration to the manufacturer's specifications. The US 

agreed to investigate, with the modem vendor, the potential for 

enhancements that could lead to the elimination of operator 

intervention upon the interruption in trans mission due to modem 

power supply failures. 



APPENDIX 2 

PROCEDURES TO IMPLEMENT CONFIGURATION, OPERATING PROCEDURE AND 

SOFTWARE CHANGES FOR THE DIRECT COMMUNICATIONS LINK 

1. The agreeme~~ of July 17, 1984 provides that, in consideration 

of the continuing advances in information and communications 

technology, the sides will conduct reviews, as necessary, of 

questions concerning improvement of the Direct Communications Link 

(DCL) and its technical maintenance. 

2. Noting that the application of computer technology in the DCL, 

upgraded through the introduction of facsimile transmission, opens a 

wide range of possibilities for improving the technical and 

operating characteristics of communications through the improvement 

of terminal equipment software, and noting t~at as experience is 

acquired during the operation of the existin~ link, the desirability 

may arise for changes in DCL operating procedures and software, the 

US and USSR technical experts have agreed upon the following 

procedures for making such changes in the future. 

3. All questions connected with the work of the DCL will be decided 

through the organizations responsible for the DCL and indicated in 

the DCL Maintenance and Operation Procedures. These organizations 

will create appropriate experts groups for implementing the 

mechanism for incorporating changes into the configuration, 

operating procedures and software for the DCL system. 

Process for Managing Modifications to Operating Procedures 

4. Each side will complete a written description of any proposed 

change, and utilizing an Operational Change Request Form (copy 

attached), submit it through diplomatic channels to the other side. 



- 2 -

The form shall include: 

a. Proposal Identifier: A narrative title to the proposal and 

its sequence number in a given calender year, to include the side 

originating proposal, e.g., US 1-86, USSR 2-87 • ...... 
b. Reason for proposed change. 

c. Explanation of proposed change. 

d. Interim testing conducted/required. 

e. Suggested implementation date. 

5. Each side will evaluate any proposed change and, if found 

mutually acceptable, agree on an implementation date. This may be 

done by an exchange of correspondance through diplomatic channels. 

Either side may request that a proposed change be included in the 

agenda of a meeting of technical experts, in which case 

implementation of the proposed change shall ~ e held in abeyance. 

6. Development and testing of new procedur 2s may be conducted 

jointly, if mutually agreed upon by both sides. Modifications will 

not be implemented prior to evaluation and acceptance according to 

the procedures described above. If an emergency situation dictates 

a procedural change, it may, upon mutual agreement of the two sides, 

be used as an interim measure. As soon as practicable thereafter, 

the measures outlined in paragraphs 4 and 5 are to be undertaken. 

7. Each side will maintain a complete, dated record of validated 

and implemented changes. 

Procedures for Managing Modifications to Software 
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a. The mechanism for incorporating changes will include, as a rule, 

five stages: 

the official stage of basic agreement: 
the stage of developing a new version: 
the stage of familiarization with and trying out 
thi~ version: 
the stage of refinement of the version: 
the stage of testing and implementation of the 
version. 

9. At the stage of basic agreement, the side requesting the changes 

will formulate proposals and send them through diplomatic channels. 

The sides can further clarify these proposals on changes through 

orderwire communication over the DCL. The other side will also use 

diplomatic channels to send its official reply to the proposals. 

Having achieved basic agreement on the incorporation of the changes, 

the sides will begin the working stage of t .: 2 implementation. 

10. At the stage of development of a versi on, the sides will agree 

upon the concept and details of the work to oe done, as well as a 

plan and schedule for implementing it. After this, the US side will 

develop tne new version in full. The developed version, together 

with the assembly source code on floppy disk, will be sent to the 

USSR via diplomatic channels for familiarization and testing. 

11. At the stage of refinement, the USSR will examine the new 

version in detail and make recommendations in the event further 

adjustments are required. The US side will make any necessary 

adjustments and provide a revised version and assembly source code 

to the USSR for further testing. 

12. At the stage of testing and implementation of the version, 

each side will conduct independent off-line tests of the system with 
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the new changes. If no further changes are required, the sides wi11 

conduct line tests of the system in accordance with a mutually 

agreed to test plan. The system's orderwire can be used to 

establish such a plan. 

13. The final version approved by both sides will be implemented by 

the US side. The US side will provide coded EPROMS to the USSR 

together with detailed technical documentation, including the 

relevant corresponding basic and assembly electrical diagrams, 

description of the work and incorporated changes, program 

algorithms and listings with detailed comments, and other necessary 

documents. 

14. Implementation of the new software version in the communication 

system, as well as any changes in the DCL M3intenance and Operation 

Procedures will be preceded, as a rule, by 3 meeting of technical 

experts of the two sides, at which there wi ~ l be a detailed 

examination of, and agreement on, all technical and procedural 

questions connected with the incoporation of the changes, as well as 

the necessary relevant technical documentation. The technical 

documentation which is suff icent for implementation of the changes 

will be included in an annex to the summary document of the meeting 

and will enter into force after signature of the summary document by 

the leaders of the delegations of experts of the two sides. 

Implementation of the new version will be carried out in accordance 

with a mutually agreed to schedule and steps will be taken to assure 

that there are no interruptions on the operating line during the 

incorporation of changes into the system. 
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15. searing in mind that questions may arise at all working stages -

of incorporation of changes, and that these questions may require 

detailed discussion and consultation between the specialists, the 

two sides will e_lan, if necessary, to have meetings of technical 

experts in the USSR and in the US in turn, and will also exchange 

ervice messages for this purpose over the DCL, as indicated in 
..9 

ara. ~ of this document. 

Attacnment: Operations Procedures Change For~ 
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ATTACHMENT to APPENDIX 2 

OPERATIONS PROCEDURES CHANGE REQUEST 
=--

1. Proposed identifier 

Narrative title: 

Change number: •••••••••• 

2. Reason for proposed change: 

3. Explanation of change: 

4. Interim testing conducted/required: 

5. Suggested implementation date: 



SOFTWARE ENHANCEMENTS 

1. During the 23-25 April 1986 Joint Meeting of Technical Experts, The 
USSR proi>osed certain software enhancements be made to improve operation 
of the facsimile system. The purpose of this paper is to agree with the 
proposed enhancements, and to present enhancements proposed by the United 
States that will further improve operation of the facsimile system. In 
this regard, the US will be prepared to provide the USSR a new PROM 
version during the September 1986 Technical meeting of Experts that will 
contain the softwarl""changes as listed below. 

A. USSR CHANGES/ENHANCEMENTS: 

(1) AUTOMATIC DISK RELOAD PROCEDURES: As identified by the USSR, 
current automatic disk reload procedures will not allow pro?er 
interoperation of the transmit ana receive terminals if the line block 
count on the disk reads between 4488 and 4563 (disk total is 4565 line 
blocks). To prevent a loss of continuity of transmission and avert the 
need of a manual reload during actual transmission, automatic reload 
procedures are inhibited after line block 4450. 

(2) ELIMINATION OF PLAIN-TEXT FACSIMILE: The USSR requested the 
elimination of Plain-Text Facsimile for security reasons. Currently this 
mode is primarily used by maintenance personnel for trouble shooting and 
isolation. These procedures can be replaced by using system test disks 
and will have no effect on operations. Therefore, the software fs 
adjusted to prevent the plain-test mode of operation. 

(3) PRINTER DISCONNECT: The USSR had several instances of printer 
disconnect during the transmission and reception of messages. The US 
also experienced a minor problem in this area. US progranvners have not 
completely isolated this fault but feel the current Line Oriented Printer 
Error Routine could be a probable cause. Therefore, this routine is 

APPENDIX 3 

being replaced by a Character Oriented Print Error Routine, which 
significiantly diminishes the probability of printer disconnect occurance. 

(4) MESSAGE INTEGRITY: The USSR had concern for identifying errored 
messages upon receipt. Currently errors or interruptions to a receive 
message is displayed by a small white horizontal line/bar across the 
page. The USSR felt more was needed to detect errors in a message. The 
US proposed the white line/bar be replaced with a black line for easier 
visual display and the software be modified to print out •ERROR FREE 
MESSAGE RECEIVED•: whenever a message is received without errors. The 
software has been changed to provide the above enhancement. 

B. US CHANGES/ENHANCEMENTS: 

(1) SYSTEM CRASH: This is a system deficiency recently uncovered by 
the us. The system will crash/abort if the transmitting terminal during 
an automatic reload has a used key disk in the active disk drive and the 
receiving terminal has a correct or unused key disk in place. The new 
software change prevents this system failure from occuring. 
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' - (2) STATION CALL-UP: Due to the number of key-strokes to initiate 
call-up procedures with the distant end~ the US desires an automatic 
call-up procedure. This enhancement requires only that the operator 
depress the •ALT• and •A• keys simultaneously to initiate call-up 
procedures. 

(3) PROM VERSION DISPLAY: To insure that the system is running on 
the current software version, the operators work area will display the 
current version PROM being utilized by the system on the monitor screen 
at the time the terminal is designated either a receiver or transmitter. 

(4) TIME OF OCCURRENCE: To aid in analysis and maintenance 
isolation, the US desires a printout, on a real-time basis, showing the 
time of system timeouts and line interruptions. The new software version 
contains this feature. 

(5) CALL-UP ALARM: The US desires a separate and distinct call-up 
audible alarm to differentiate from the current error/status audible 
signal. Currently, the IBM program outputs 6 volts to allow activation 
of a separate call-up alarm of a period of less than 10 seconds. With 
the US proposed enhancement an external alarm device can be attached to 
the rear power panel and the software is modified to recognize the 
separate call-up signal and produce a distinct, continuous audible tone 
which would require operator intervention to terminate. (Hardware 
procurement to implement this separate alarm would be at the discretion 
of the user.) 



Appendix 4 

I1penno::f!:eHH51 COBeTCKOt1 CTOPOHbl 

no BHeceHMIO ¥1JMeHeHHi! B nporpaw.moe 06ecneliem1e 

OKOHetJHoro o6opyJIOBamtH cpaKCHl1'HflbHOH CB513Yf 

(ceHT516pb 1986r.) 

CoseTcKa51 cTopoHa npennaraeT BHecTH cnenyiouu1e HJMeHeHJ151: 

a) H3MeHHTb npHHUHn paJMetUeHJ151 OICTet.lHOH nporpaMMbl B KOMITblOTepe; 

6) l·1cxn10tnrrb pe:nn.t H<f>AKCHMHJIE OIBPblTo·; 

) 11 <=' 
0 1IK<_-.. T<"'.1Bbli:1· TA •\rut"MQID1°r<_ ..... Vf,lft• ,· B OuaBHTb pe~HMhl 1 n ruL ~ JUU 

r) ~faMeHHTb JHaKoreHepaTop; 

n) HcnonbJOBaTb KaneHJiapb H qacbl; 

e) Bsecni nporpa.MMHYIO nposepKy noc- · :::epHoCTH nepenaHHoH: u npH

HHTofi liH(J)OpMawm. 

1. Pa:JMetUeHHe nporpaMMbt. 

lbt .. temITb nprnruun paJt.temeHH51 cw::TeMH·> i nporpa.t.tt.tbl "HOT LIN£. 

B naM>1TH I·Wt.tITbKlTepa. PaJt.temaTb nporpaMM ,1 He B fl3Y anamepa. F JCS. a 

B onepanmHoH: naM51TH. Bsonrrrb nporpaMP ·' c n16Koro nnora. B 03Y 06blt.1-

HblM nopsrni·WM ( Cl:.r 1 +All:.+ De D . 

DpeHMymecTBa: Hane:*:HOCTb, nposep51eMocTb. npocToTa MOJUt!llHKalU'm. 

Z. Oco6eHHOcTH cpyHKUHOHHlX>BaHJm nporpaMt.tbl. 

2 .1. Ilpu nepBJ·flIHOJ-1 JarpyJKe 11porpa.M1 id c nucKa .Jarpy:t:aeTc51 KOMaHn 
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Hblti tPaHn, o5ecnetll1BaMJIUIDl: 

- t5nOl"J1POBKY nepeJanyCKa KOl.tITblOTepa c 1ma.Bl1aTypbl; 

- ycTaHoBKY KaneHllaPSJ H TeKywero ape1.teHM o5bl4HblM nOPSJllK01.t; 

- yCTaHOBKY OCHOBHoro l]ml Tep1.tWHana ~3b1Ka; 

- ycTaHOBKY napom1 llflSI pa.60Tbl B mIIDm; 

- ycTaHOBKY CTaTyca KOIJil'blOTepa B OllHO M:J l.leTblt:>eX COCTOSIHJill: 

•fIEPEJJAYA., .fIPl-1£M., ·oTYJOOlI£HHE OT RHfilfi1a, .fIPOBEPKA •• 

CBb16op cTaTycHoro pe:u11.-ta ocywecrsnsieTcsi qepe3 ·MeHIO. Ha:«an1e1.t KJiaBH

wu ·Ent.er·, Ja.RpenneHHe Bb16pa.HHoro pe:~:in.ta- ·ct:.rl+Enl:.er·). 

2. 2. l1o Bbl6paHHOt.IY CTaTYCHOIJY pen11.ty 03Y IIO:Jarpy:t:aeTCSI c IIMCKa 

COOTB8TCTBYIOWHM lPa.ilflOl.4 c Ht.48H8M :}Toro pe:nn.ta, c 8031.tO:tHOCT'blO BblXOIIa 

a ·MeH10· HJ mot5oro cTaTycHoro pe:nn.ta ym)ClBnemteM c KJiaaHaTYPbl 

( Cl:.r l +All:.+ Del+ Ent.er) . 

z. 3. B cTaTycHblx pe:u,1Max ·oT'fJIK)'-IEHlff OT JU1HHJ,r 11 ·IIPoBEPKA • Ha 

J]J1Cnnet1 BblBOllHTC51 •t.teHJOa :)THX pe::ntMOB, B CTaTyCHblX pe:ntuax '"fIEPEllA

'-IA 0 H ·fIPHEH. pa6ot1ee oKHo Bb1Bon11TcS1 Ha .ruicnnet:i TOflbKO nocne aaona 

c KflaBHaTypbl napo1rn. 

( ffpH YCTaHOBKe H BBel]eIDrn napOJlb Ha IIHCDneii H npHHTep He BblBOIIJ.1TC51} . 

2. 4. B cTa.TycHOM pe:n·1t.te '"OlYJIK>'-IEHHE 'ff JIHHlm· npenycuaTp~ma.KJTC51 

cne:«y101UHe pe:ntMbl 1.1ecTHof1 pa6oTbl: 

1. ·npenaapuTenbHaSI nonroTOBKa TeFcTa'" 

Z. ·Pacnet.taTKa TeKCTa • 
~ Htfv. • . .) . 'l'\.>p1.tar11poaam1e nncKeTTbl . 

2. 5. B cTaTycHoM pe:t.111.te .. IIPOBEPKA. rrporpauua •ttoT LINE. o6ecne-
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lIJ.IBaeT nposepKy pa5oTOCfIOCOOHOCTl1 TE!PMHHana H l]HarHOCTlfRY HeJKilPaB

HOCTeH B ODHOM HJ Tpex nposepollliblX pe:U1MOB: 

1. '"0nepanIBHa51 nposepKa a. 

B 3TOM pen1Me o6ecnet.U1BaeTc51 nposem-ca uenel1 nommJOqeHJ.151 H pa6oTbl 

scex ycTpotiE:-TB Tept.urnana no HX peaKwru Ha ynpasn5llOU1Ue ao:JneHcTBH51 

KOMnblOTepa ( KOMaHDbl BfmlOl!E!ffi151-0TKmoqeHIBI J nycKa-OCTaHOBa, BblBOlla 

npoOHOf'O TE!KCTa Ha ITPHHTep H Clta.KCHMJ-IDbHblH annapaT J CllHTblBaHJ.151-38.fIHCH 

imcpopMauID1 c llHCKOBODOB) J fIPa.BHflbHOCTb (PYHKW10HJ1POBaHHSI ycTpoHCTB 

KOMITblOTe}:>a no peJynbTaTy BblnonHeHJ151 TeCTOBOH nporpaMMbl. 

2. DYrny6nelffiaS1 nposepita•. 

B 3TOM PEft:MMe 06ecnet..1J-1BaeTcS1 nonHas1 nposepira. pa60Tocnoco6HocTH 

Tept.n1Hana. 

'7 "Y • . _I • CTpaHeHHe HeHcnpaBHOCTH • 

B 3TOM pe::n1Me 06ecnet..1HBaeTC5I nuarHc< THKa acex nocTym!blx t.toDyneH. 

2. 6. B CTaTyCHblX penn.tax "nEPEllA'-IA .. i i nI1Plff:Hn neflCTBYIOT rnITb pa-

6ol!HX pe::H11JOB: 

- Fl 
- F3 

- F5 

- f 7 

- f 9 

- ·cny::r.e6HblJ1° 

- UTeKcTOBblfi. 

- ·<l>a.Kcm.umbHb1tr 

- • Ile:$:ypHb1ti9 

- '"MHeMOHHt..1ecm1tr 

( PafioTa TC-~CTOM 6eJ WH(tl}:>a); 

(Pa6oTa T0~--~CTOM Ha WH(tlpe); 

( Pa6oTa cpc:·~<cm.ume Ha wucppe) ; 

<Teer "6erv LUa51 crpo1ta• 6e:J wttcppa); 

C <I)opManH3c BaHHble coo6LUeHMS1) . 

Ha nepeDat..Je pa6ol..JJ.te pe::nIMbl ycTaHasmmaioTo1 c KnasttaTyf-lbl <C~.rl+F), 

Ha npHeMe pa6ot..1He pe:ntMbl ycTaHaBmrnalOTC'.Ti no KOllOBblt.t KOMaHJ]aM c flHHlU1. 

2. 7. B pa(fot..JeM pe:u1t.te '"HHet.10IDfl.Iec:ru1f1" t1epeJ ·MeHIO• Mo::t:eT OblTb 

Bbl6pa.Ho ODHO HJ CTIE!llYIOlllJ.1X COOOLUeID1i1: 



Fl - •KOHlPOJibHOE COOEl11EHJ1E. 
F3 - ·clIY*EEHOE COOElUEHm:· 
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F5 - •fIPABUITJibCIBEHHOE COOElllEHHE. 
F7 - .HEME1IJ1[HHOE YBE.llOM.JI[HUE. 
F9 - ·no.nTOCPlkll£HJ1E COOElllEHIBi. 

rz - ·oooa· 
F 4 - ·ycTAHOBITTb P[)f(l1M. 

F6 - ·no.nTBEP)k.ll[HHE fOTOBHOCTif 
F8 - ·cHrHAJI H[ nPHHHr· 
f 10- ·noBTOPHn:· 

fip11 Bbl6ope Ha imcnnee coo6wem151 1maaJ1U1au11 ynpaaneHllil Fl - F10 H 

nonTBep:t:J]eIDm Knaauwet1 ·Enter· Ha 3Kpa.He cpopMJ1PyeTCS1 COOTBeTCTBYIOllla51 

3acTaB1ra c (llopManH:JOBaHHblM TeKCTOM H MecTOM JlflSl BBOJ]a HetPoPMan113yeMOf 

HHIPopMauH11 ( nopSIJ]KOBblti HOt.tep cooomeHHSL JlHCKa.~ 5noKa.. KOTIW-leCTBO 

cTpamru a coot5weHHH H Jlp.}. fipH Ha:.:an,rn KnaaJ1U1 ·ct:r 1 +En~.er· a (popua

mnoaaHHblti TeKCT aBTOMaTHlJOCKH BCTaBnSleTCSl naTa H TeKywee BpeMSI. 

H CHrHan nepeJ]aeTCSI B JIHHHIO. <l>opuanH30BaHHa51 H HetIK>puan113yeMaS1 HHqJOp

MaUUSI nepeJ]aeTCSI Ha unuppe. 0J]HaKO. ecmt KJIIOl.JeBOH J]HCK HCilOflb30BaH, 

unH ecnu nepeJl ycTaHOBKOA pe:nu~a •tmet.tc:;...:: rqec:KMJl· 5bln ycTaHoaneH pe

:'.n11.1 ·cny:•:e6Hblif". nporpaMMa JJonyc1taeT ne~:,enat.Jy a nHmoo 5e3 wi-11ppa 

curHanoa, Bb16paHHblx 4eTHblMH KJia.BHWaMH yT"IpaaneID151 <F2. F4. F6. F8. F10}. 

c npenynpe:t:na10weA paMKOH H JBYKOBblM conpoao::«:J]eH11eM 00 OTKPblTOH pa60TE 

B TIHHJ.00. 

2. 8. npH Bbt6ope coot5weID1SI ·ycTAHOBH l b PE*"™. Ha 3KpaHe tPoPMHPY

eTC51 :JaCTaBKa: ·ycTAHOBttTb .illfCK H . . . . . . .. . nocne BBOJ]a c KJlaBHaTYPbl 

Houepa JlJ.1CKa. H nonTaep:t:JJemm < Cl.r 1 + Enler ) curHan nepeJJaeTcSI a mtIDoo. 

Ha :3KpaHe cpopuupyeTcst KOMaHlla ·3ArPY3HTb IIHCK H ..•... " c yiraJaHHet..t 

BBeJ]elffiOf'C> HOt.tepa. C BBOJ]OU llOJlTBep:f.JleHJ.l:;J ( C~.r 1 +Ent.er} KOMaHIIa HC

nonHSleTCS1 Ha nepenat.1e, B nnmoo nepeJ]aeTc:;i HcnonHHTenbHaSl KOMaHJla nm1 

3arpy3Kll JlHCKa. Ha. npHetJe. IlpH 3arpy3Ke IUICKa. npOJ.13BOJ]J.1TCSI caepKa. 

HOMepa ycTaHOBJieHHoro nucKa c JanaHHblM HQ.t~epou. ilpJ.1 Hecoananemrn 

HOMepa Ha :3KpaH BblBOJJJ.tTCst coo6wem1e: ·HEBEPHAA YCTAHOBKA .ill1GKA. 
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YCTAHOBHTE 3A.llAHHbln .rn1cK. fWKMl.m n10EYKl YJIABnWY·. npH oTcyTcTBHH 

nucKa a-- mKKoaone Ha :;iKpaH Bblson11To1 Hanmtcb: • IlHCK OTCYTCTBYET. 

YCTAHOBHTE 3AilAHHbU1 IDiCK. HA*MHTE JIK)fM) YJIABHWY.. £cm1 llHCK not.Aet.1eH 

RaK ucnonbJOBa.HHblH. Ha :;iKpa.H BblBOllHTCSI coo6meHHe: • ID1CK itCCTOJib30BA.H. 

YCTAHOBITTI HOBblH ID1CK.. ilpH 3TOM Ha nepenat.1e BbtsonuTcsi nononmtTenb

Hoe cooomeHMe: ·noBTOPHTE KOMAH.U.Y ·ycTAHOBHTh PDl<lfM 0

• 

fipJrt ycnewHoti JarpyJKe !UKKa Ha ::::iKpaHe nepenat.JM u npuetAa BbiBOJIHT

csi Hanrn1cb: a ID1CK N . . . . . . 3ArPY)l([tt•. 

Jll06oi1 HJ MHeMOHH48CKHX cHrHanOB t.to:;:eT 6b1Tb OTM8H8H BBOllOM 

Kot..caHJibl OTMeHbl ( C~.r I +Break). Op11 :)TOM Ha nepenat.1e ocymecTBnsieTc:Sl 

BOJBpaT K UMeHK>· MHeMom1t.1ecKoro pe:tm.ta. Ecm1 B m1moo 6bln nepena.H 

CHf"HaJl Ha HCnonHeHHe npeJJblllYlU8H KOMaHnbl, Ha :)Kpa.H npueua BblBOllITTC:Sl 

coo6mem1e: aKOMAHilA 011ifEHEHA HA ITEPEllA'iE'", H ee net1CTBHe npeKpamaeT-

CSI. 

2. 9. Bo acex nsiTH pa6o4HX pe)t(HMax 2..::. ::iKpa.H nepenat.JH H npHeMa 

BblBOJ]J.1TCS1 pat5ot.Iee OKHO, o6pat.tneHHOe pal::- ~ AL OKpaweHHotl B KpaCHblfi 

uBeT npu pa6oTe 6eJ wmppa, H B JeneHblj1 u.seT rrpH pa6oTe Ha wmppe. 

B sepxHeu none paMKH Han pa6o4HM OKHOM r ::.cnonaraeTcsi cTaTycHa~ 

CTPOKa c J!HllHK3ill18f[ llaTbl, CTaTyCHoro pe!, !Ma, TeKymero speMeHJ.1, 

Hanpm,1ep: 

•n.\O 10 C:)C IJ.J<_>- l> -t_H.) 1':1.'74.51· i:... • . _l • • 

B aepxHefi t.IaCTH pa601..1ero oKHa pacnonara.eTcSI cTpoI<a pa6oqyix pe

::n1MoB c immma.UHett pa6ot.Iero pe:n1Ma, HOt.ti?pa mICKa. TeKywero HOMepa 

6noKa, Hanp1-11.iep: 

·Pe:tt1-1M: <l>AKCHMI1JfbHblJ1" ·nHCK H 000365. •EnoK H 4023'" 
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B IDf.:tmet1 tJacnt pa6oqero OKHa pacnonaraeTcs:1 cHcreuHaH crpoKa 

nnH BblBOlla Ha ::::i1-q::iaH CHCTeMHblX HJBew.emrn, HanpHMep: 

• .UHCK l1Cfi0Jlb30BAH. YCTAHOBHIT HOBbiff Ill1CK. 

B pa6o4eM OKHe Ha nepena4e BblBOllHTC51 TeKCT, BBOllHMblM c 1-masHa.Ty

Pbl, Ha npHeMe BblBOllHTC51 TeKCT H CHCT8t.1Hble KOMaHllbl J noc:Tyrnrnwwe c 

JIHIDUL Ha nepenatie H Ha nptteYe npenyo.mTp1-maeTcs:1 so:Juo:i:HOC:Tb Bbloopa 

UBeTa OKHa c aBTOManrlleCKOt1 ycTaHOBKOl1 aJibTepHaTHBHOfO UBeTa l..U1l'PP0-

6yKB8HHOfi HH@Opt,-ia.UJIH. 

3. Oco6eHHOCTH pa6otmx peurMoB. 

B pe:uIMe UCny::•:e6Hbltr" nepena4a H npHeH HH¢opMawm ocymecrsnS1eTcS1 

6e3 wutppa. furn HanoMHHaHH51 06 :}TOM Ka:~ llb l l BBOnJIMblj:i c KJia.BHaTypbl 

JHaK c onposo::i:naeTCs:I HH3K04aCTOTHblM JBYI'~ · : SblM CltrHaJIOIJ, BBOll HHfPopMa

LUU1 orpaHH48H OllHOi1 CTPOKOfi T8KCTa, B rrpenenax KOTOpot1 BOJt.tO:tHO l1C

npaaneHHe OWH60K H CTHpam1e acefl CTPOKH. f1epena4a CTpcw .. H B mIIDOO 

ocymecrsm1eTcS1 npu aaone '"Ctr 1 +Ent.er", L : cne t.Jero uo:i.eT JanonHHTbCSI 

CJ18llYllla5l CT!XiKa pa6cn .. 1ero Or\Ha. Pa604a5I C7POKa HHJIHUHPYE>TC51 B HHBep-

B II ,:'_ II 

CHOM m·me. cny:1eoHoM 

l'~paCHYIO OKpacKy. Pe::nn.t HCnOTibJY8TC51 llflSI 3X<Yl:ll8Hl151 B CB5Db. 

'7 ..., 
. _l. l... Pe::t:ut.t ·reKcT0Bbl11· . 

TeKCTOBblfI pe:u ·IM npenHaJHat.1eH nnSI o6 t i·?Ha TeKcToBoi1 11HcpopMa1..Utefr 
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Ha wHij>pe. KaK B DHanoroaoM pe:n1Me c: K.naauaTypbl, Ta.K H B pe:t.:m.ce· nepe

nat.m 3apaHee nonroTOBJI8HHOro H OTpenaKTHPOBaHHOro TE>KCTa. 

ITpH ycTaHOBKe :::iToro pe::nn.m B aepXHefi tracn1 pa6oLJero oKHa non 

CTPOKOH pa60tniX pe::ntMOB BblBOJlHTOI paMKa penaKTopa TeKCTa., B KOTOpofi 

ImmruHpyeTc~ HM51 cpill1na, ct.1eTt.IHK l.IJKJJa CTf->OK H JHaKOB, cocro51m1e Kna

BHaTypbl, COCTO~HHe pentcTpa ·pyCCKJ;tfi/JianrncKHl1. 1 Hanpm.,tep: 

_·cpafi11: ·r01· ___ CrpoKa_12/165 __ 3HaK_67I4078 __ 0cH __ PYC __ 

( Ht.t51 cpcu1na Heo6xom11.10 nm1 o6pauteHH51 K HHtiK1p1.taU110HH01.ty DHCKY. B y1ta

JaTe11e ct1eTtnma CTPOK H JHaKoB B npaaoir't t.1acn·1 noKaJblBaeTc51 norrHoe 

l!HCJ10 CTPOK H JHaKOB B cpa.i1J1e, B J18BOH tiaCTH- COOTBeTCTBYIOLUee nono::t:e

ID1IO Kypcopa. CocTo~HHe 1rnaauaTypbl Bb16upaeTc5I KJJaBHwei-1 '"Hum Lock· -

oc:HoaHa51 HJIH nononm1TeJJbHa5I 1rnaaI·1aTypa. ?yccmfil unH nanrncKJrn pen1-

CTP Bbl6Hr-iaeTc>1 Y..nam1wet:i °Caps Lock... B .: = HOBHOH KnaaHaType r-iacnono

:lem1e KJJaBlIUJ c HaHeceHHbiMH JHaKaMH coc ~ 3E'TCTBY8T CTaHnapTy 

OCHOBHoro 513b1Ka, B nonomnHeJibHOH 1rnam1a.1ype BBOJ] BCDOMoraTeJibHblX 

JHaKOB- JHaKOB npemmaHH51, cxo6oi-c cny::r ;:: ... 6HblX CHMBOJIOB ocyLUecTBJISl8T

C51 Ha OCHOBHOM penICTpe) . 

B TeKCTOBOM pe:lJJMe HCDOflb3YKlTC51 KaK ::TpOtffible 1 Ta.K H npomtCHble 

6yKBbl, JHaKu KaK pycc1wro, TaK H nanmcr-·>)ro a11~jamna. 

<B 3THX uem1x IT3Y JHa.KoreHeparopa c :~;yccKHMH H attrmfiicKHMH JHa-

1{3.MH J;IJM8H518TC5i). 

[1porpa~iMa penaKTOpa ot5ec:net.IHBaeT CTJ.HJ]apTHble BOJMO:tHOCTH 

o6pa60TKH TeKCTOB. 

BseneHHbti-1 c K11amta.Typbl TeKc:T nepena.e1c51 B nl1Hl1Kl npH Ha:.:anm 
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KnaBJ1W ·cl:.r 1 +Ent.er·. nepenaHHble JHa1n-1 Ha :3Kpa.He MeHSltOT UBeT H BbiBO

mncSI Ha net.1aTb. flptt yc:TaHOBRe RypcopoM yRaJaTemL B mtHHJO nepenaeT-

01 TOJJbRO noMeqeHHblt1 yKaJaTeneM T8KCT. 

CTp11 nepenat1e JapaHee nonroTosneHHoro Ha HHcpop1.mw10HHoM JHK:Ke 

T8KCTa HH@op_MaUJ.151 CllHTblBaeTC51 (: llJ.KKa B onepanfimyio naMSITb. BblBOJIHT-

01 Ha :)KpaH J1 nepenaeTOI B JU1HHIO TaK:Ke J KaK H npu BBone c YJla.BHaTypbl. 

flepeJia4a T8RCT?.. B m@IIO Mo:ir.eT 6b1Tb OCTaHOBJleHa TIOBTOPHbl.., Ha:«anteM 

Knaanw ·ct:.rl+Enter·. 

Ha m)Heue nocrynaiomaH c JIHHHH HH@opMaum1 BblBOllHTC51 Ha 31-q:iaH. Ha 

npHHTep H 3aID1CblBaeTCSI Ha J1HCflOP~~aUJ10HHblH J]HCK. 

4. Oco6eHHocTH opraHHJauviu 1mcpopMaUHOHHblX naReToB. 

4.1. B T8KCTOBOU pe::.u1ue HCDOJlbJYIOTCH naKeTbl TaROJ1 :te HHIPoPMa.LUIOH

HOi1 nmrnb1, c.rro H a cP-aKC:HMHTibHOt.t pe::n.11.te- ~20 6afrr. MHIDtMan'bHa.51 HHcpop-

1,1aw10HHa5l JIJIHHa T8KCTOBoro na.KeTa- 80 6:::: ~ iT. 

4. 2. fulc;t KOHTpomI Jl0CTOB8PHOCTH nepe.uaHHOi1: H npHHHTOt1 HHfPopMaUHH 

B JUIHHKJ 6ynyT a.BTOManfl.leCRH nepenaaaT'bC:T.i l-WHTPOJibHble na.ReTbl c y:KaJa

HHet.t nepenaHHoro B cpaKCJ."IMHJlbHOl,t M T8RCT <: =:OM pe::n-JMe KOJ1H40CTBa 6at1T 

acei1 H "rroneJHoi1· l'IHcpopMau1-m. f1on '"noneJHotr HHct>opMaw-1ei1 noHMuaeTcH 

TOTib.KO Ta HHCPOPMal..lHH, KOTopaH nocrymma Ha WJ.nppoaa1-me. KoHTPOTibHble 

naKeTbl 6ynyT cpopt.mpoaaTbC:51 npu Ka::t:noM OI{OJ-It.Iamm nepenalll1 cpaRCHMHTib

Hot1 cTpamfUbl H npu 0K0Ht-1amm nepena4H Ka.xnoro t..tacoma TeKcToaoi1 J.IB

c~opt.tauuu, ecnH ero 06" eu rrpesblwaeT JlTIHHJ nHcpop .. muuoHHoro naKeTa 

( 320 6a.frr) . 

Ha npueMe 1-racpopMaum1, conep::r.amaHcH B KOHTPOTibHOM naReTe 6yneT 

cpaBHJIBaTbCH (: KOJ1J!4eCTBOt.t peanbHO npHH5iTOi;i JIH@OpMaw111, pe3yJ1bT3.T 

cpasHeHJ1Si 6yJleT BblBOJ]HTbCSi Ha :)KPaH H rrp~IHTep. HanpHMep: 
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.<l>AKCHMMJIE 3AKOH'-IEHO, llEPElIAHO 3678/4056, nPHHITTO 3678/4056. oK·, 

HTIJ1: 

·n:KCT 3AKOHtJEH, ITEPEDAHO 2435/2767, nPHIDITO 2334/2543, OUl1EYi.A •. 

flp11 o6Hapy:t:eHHl1 pacxo:fnem1st B KOmft.IeCTBe nepeIIa.HHb&X H npHHSITblX 6aHT 

KOMITbKITep BblllaeT npepblBHCTbltt JBYKOBOH curHan ID13KOf1 TOHanbHOCTH. 



Appendix 5 

Proposed Agenda for Next Meeting 

1. Review of performance of facsimile service over 

INTELSAT, STATSIONAR, and cable circuits. 

2. Discussion of the desirability of discontinuing the 

existing teletype operation, merging it with the 

facsimile operation, and establishing a tentative 

target date for any change in such operations. 

3. Discussion of the technical details of accomplishing 

STATSIONAR XI as a •hot standby•. 

4. Discussion of USSR proposals for further software 

enhancements. 

5. Discussion of the printer disconnect solution contained 

in US provided EPROMS. 

6. Other business. 
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NATIONAL SECURITY COUNCIL 
WASHINGTON. D.C. 20506 

October 8, 1986 

MEMORANDUM FOR JOHN M. POINDEXTER 

FROM: CRAIG P. COY C/ 

SUBJECT: U.S.-Soviet Maritime Boundary 

Attached at Tab I is an informational memo from Platt outlining 
the current state of play in the long running dispute over the 
U.S.-Soviet boundary in the Bering Sea. Beginning today a U.S. 
delegation consisting of State, Interior, and Coast Guard 
officials will meet with the Soviets. Initial indications from 
the U.S. delegation point to the possibility of progress toward 
resolution. 

There is no reason to believe this subject will be raised in 

Iceland. · ~ ~ k/ 
Steve~.d:Jnsky, Jack Matlock, Ju ~andel, Jim~tark and 
Steve Sestanovich concur. 

(Not available) 
RECOMMENDATION 

That the memo be filed for record purposes. 

Approve ;4!4 it -l 6 
Disapprove 

Attachment 
Tab I - Platt Memo to Poindexter dated 

October 6, 1986 w/Attachment 

·.SECRE'P-
Declassify: OADR 

SEGREl-
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United States Department of State 

Washington. D.C. 20520 

October 6, 1986 

MEMORANDUM FOR VADM JOHN M. POINDEXTER 
THE WHITE HOUSE 

/31R'f7 '}-

SUBJECT: U.S.-Soviet Maritime Boundary 

Tne seventh round of soviet maritime ooundary discussion~ 
is scheduled tor October 8-iO, 1986 in Washington. The soviets 
owe us a cesponse to our counterproposal taoled in April 1986, 
for a full boundary settlement based on a combination of rhumb 
line and great circle depictions along the length of the 1867 
Convention Line. We intend to reject their April proposal for 
formal interim arrangements to regulate fishing and impose a 
moratorium on hydrocarbon development in the disputed area. We 
want to keep the discussion focused on an overall settlement. 
We will make clear that we expect the Soviets not to interfere 
with U.S. fishermen who recently have oegun to fish in the 
disputed area. 

Last April, we identitied our problems with the 1985 
soviet proposals to settle the ooundary. They proposed to 
relinquish their previous 200-mile zone claim to the •red zone• 
lying beyond 200 nautical miles from our coast on our side of 
the convention Line, a claim we have never cecognized. In 
return, they proposed as •compensation• to move the Line 
eastward almost to their original rhumb line. This 
•compensatory• line would give tne soviets full maritime 
jurisdiction over a 9,000-square-nautical-mile area north of 
the •red zone,• the area of the greatest resource interest. We 
indicated we could not accept either this or their proposal for 
joint or common access to most of the •01ue zone,• which lies 
on our side of tne Convention Line oeyond 200 nautical miles 
from both coasts. Our April proposal was a variant of our 1983 
proposal for a mid-line splitting equally the difference 
between the soviet rhumo line and U.S. great circle aepictions 
ot the convention Line aiong its entire length. Our proposal 
would revert to our original great circle north of the red zone 
in tne area of greatest resource interest and would employ the 
soviet rhumb line in the red and blue zones. (See attached 
maps.) 

DECL: OADR 
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We will not make any new proposals to settle ttle ooundary 
at the October round. We wi1l continue to press our 1986 
proposa1 using tne U.S. great circle depiction (and U.S. 
turning points) nortll and south uf the blue and red zones and 
the Soviet rnumo line depiction in those zones. We will 
continue to reJect any Soviet claims on the U.S. side of the 
Convention Line, including any proposals for Joint or comm6n 
jurisdiction in the olue zone. If the Soviets indicate 
interest in pursuing other possible combinations of rhumb, 
great circle and mia-line aepictions without pressing their 
blue zone c1aim, we may signal wiliingness to consider a 
proposal to continue the rhumo line south of the blue zone. We 
continue to believe that U.S. resource and other interests that 
led us in 1977 to choose the 1867 Convention Line as our 
maritime ooundary position still make that Line our position of 
maximum advantdge. 

We will continue to reject Soviet proposals for 
negotiation of interim arrangements for fisheries and a 
moratorium on hyarocarbon development in the disputed area. 
The hydrocaroon moratorium is a non-starter, which would 
restrain U.S. development wnile the soviets catch up to our 
tecnnology. In 1984, we instituted special procedures to offer 
oil leases in the disputed area and put deposits in escrow; the 
Soviets nave not begun development activities. Moreover, 
interim arrangements on nydrocarbons and/or fishing would 
remove any incentive the Soviets may nave to settle the 
bounaary. They would a1so tend to perpetuate the dispute and 
could entail the same difficult definitional proolems as a 
final boundary settlement if we are to avoid pre)udicing the 
U.S. position. 

Thus, we prefer to handle the fisheries matter informally 
if possiole. F ist1er ies enrorcement proolems were the original 
impetus for beginning the boundary talks in 1981, and we 
already have instituted a policy of restraint toward Soviet 
fishing vessels in the disputed area, issuing them citations 
out not seeking to ooara, seize or impose sanctions. We will 
make clear to the Soviets that we expect them similarly to 
ref rain from enforcing against U.S. fisherman in the disputed 
area. We also wil1 advise Japanese vessels not to fish in the 
disputed area and that we will take enforcement action if we 
find them fishing pursuant to Soviet permits. We will tell the 
soviets we expect them to do the same. If the soviets react 
~ositively to such informal understandings, we should be able 
to satisfy U.S. fishing industry and congressional interest in 
interim fishing arrangements spurred by recent enforcement 
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in'Ci.dents invoiving U.S. and Japanese fishing vessels and U.S. 
and Soviet enforcement vessels. We wili assess soviet 
reactions on both tne overall boundary settlement and interim 
fishing arraugements iifter the Octooer round. 

As Defore previous ruunds or our boundary discussions, we 
draw your dttention to an issue that -is not directly part of 
the uounddry negotiations out that would be affected by a final 
boundary settlement based on tne Convention Line. The question 
of sovereignty over Wrangel, Herald, Bennett, Jeannette ana 
Henrietta Islands conti~ues to generate puoiic as well as 
congressional interest. our position with respect to these 
islands, whicn we stated in my 1.1emorandum to you of March 31, 
1980, remains the same. 

This memorandum has been coordinated with the other 
interested agencies. We will undertake appropriate 
Congressiona~ consultations. 

Attachment: Maps 

~~~~~ 
Nicholas Platt 

Executive Secretary 
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