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FOREWORD

This research project represents fulfillment of a
student requirement for successful completion of the
overseas phase of training of the Department of the Army's

Foreign Area Officer Program (Russian).

Only unclassified sources are used in producing
the research paper. The opinions, value judgments and
conclusions expressed are those of the author and in no
way reflect official policy of the United States Govern-
ment; Department of Defense; Department of the Army;
Department of the Army, Office of the Assistant Chief
of Staff of Intelligence; or the United States Army

Institute for Advanced Russian and East European Studies.

Interested readers are invited to send their comments

to the Commander of the Institute.
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SUMMARY : " E

This study is an attemptto determine the overall condi-

tion of the intercity (long-distance) telephone system of

the Soviet Union. ; The focus of the paper\is on the telephone ;3

system of the USSR Ministry of Communications, with its
nationwide network of intercity telephone stationsj it touches
only briefly on "departmental" telephone service (not a part
of the Ministry of Communications), and it deals not at all
with military communications. Local (city and rural) tele-
phone facilities are discussed only to the extent that they
relate to the intercity system. i
Prefaced by an introductory survey of some of the tech- ,i
nical features of telephone service pertinent to this study,
the paper goes on to provide a lengthy discussion of speci-
fic problems in the Soviet intercity telephone system, presents
;detailea descriptions of operational procedures at the inter- ;
city stations, and describes some of the Soviet plans for &
the future. Nearly all of the foregoing is based on original
research of Soviet literature on the subject (textbooks, pro-
fessional journals, and numerous local and national Soviet
newspapers) .
| i iy Some of the findings of this study are as follows: the
! The Soviets find their intercity telephone system to be inadequate
in a number of ways; they are occupied with modernization
and expansion on a broad scale, gradually replacing outmoded

equipment.,with more reliable modern gear, expanding)and
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increasing the channel capacity on their cable and radio-
relay mainline systems, and’afe gradually changing over to

a unified automated system designed to handle the huge
volume of digital information generated by the introduction
of electronic computers in the management of the national
economy.y As a result of obsolete and heavily overloaded
systems prevalent in the network as a whole, the Soviets are
forced to rely to a great extent on manual operations just
to cope with the current workload, while the system in
general will require "radical" improvement before it is able
to cope with the demands placed on it by the computeriza-
tion of the economy. 1In all probability, the modernization
campaign will go on for a long time.

(In treating this rather complex subject, the paper
attempts--with varying degrees of success--to satisfy both
the layman and the communications expert by limiting as much
as possible technical details and jargon in the report
moper and including such detailed descriptions in the appen-
dices, where they might be helpful to those who possess
detailed knowledge, or to those who aspire to such knowledge,
or who are just naturally curious.)

* *x *

Special thanks are due to Captain John C. Reppert, U.S.
Army Signal Corps, for his encouragement, his counsel and
support, and his careful criticism of this project.
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Figure a-1. Clockwise from lower left: M-60 switchboard (Vestnik Sviasi
No 9~1969); radio relay towers (Tekhnika Molodezhi No 3-1976); Switchboard
room of large intercity telephone station with switchboards (Vestnik
Sviasi No 1-1976); and probably "Mars" antenna (Tekhnika Molodezhi No 3-1976).
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INTRODUCTION

The XXIVth Congress of the Communist Party of

the Soviet Union, which was held between 30 March and 9 April

1971, called for a significant improvement in the tele-
communications system of the USSR during the 1971-1975 Ninth
Five Year Plan. 1In the late 1960s and early 1970s, in the
nation as a whole, an extensive project was already under
way for complete automatization of its telephone facilities.
Obsolete, unreliable switchboards, and outmoded electro-
mechanical switching equipment were to be dismantled and
replaced with the more reliable electromagnetic switching
frames of the "crossbar" system. Presently, when the Soviets
speak of modernization of their telephone stations, for the
most part they are referring to the introduction of the
crossbar system, which uses electromagnetic contacts of
precious metal to perform its switching and line-finding
functions, is faster, more reliable, and requires less

; maintenance than the equipment it is intended to replace.

i In 1970, the Soviets reported that approximately 15 percent

; of the districts (raions) of the nation were equipped with
crossbar equipment. The telephone industries of Sweden and
Hungary are deeply involved in the manufacture and installa-
tion of crossbar telephone stations in the USSR.

f But introduction of modern switching equipment is only

part of the Soviet telecommunication problems. It is also

viii
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necessary to "force",to use the Soviet term, the construc-
tion of "mighty" intercity cable and radio-relay lines using
the "most moéern methods" of multiplexing. One Soviet
answer to this problem is a 1,920-channel system (developed
in cooperation with the Hungarians), which provides a
theoretical capacity of over 11,000 channels for a planned
7,000 miles of long-haul circuits. This system reportedly
completed its trial period in 1973; however, by 1975 its
capabilities were not being realized, partly owing to
bottlenecks and lack of coordination in procurement and
installation of the necessary peripheral equipment (antennas,
cable-matching gear), and partly owirg to noise problems
(the system operates on vacuum tubes). A 3,600-channel
basic capacity system, said to be "automatized and more
reliable" was also being "developed."

As of the early 1970s, the USSR Ministry of Communi-
cations did not have a reliable, high-speed data transmission
system. Yet there is an urgent requirement for improving
reliability, speed, and flexibility in their telecommunica-
tions system as a whole. At the same time, the Soviets
were discussing a "secondary" telephone and telegraph net-
work, which was to use pulse-code modulation for transmission
of "all types" of information (but which is particularly
advantageous for sending digital information).

Fearlessly disregarding the GIGO concept (Garbage In -
Garbage Out), the Party has decreed that massive computeriza-
tion will be the salvation of the Planned Economy (A

ix
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prominent Soviet economist estimated that, otherwise, every
adult in the nation would be involved in the planning process
by the 1980s).

The XXIV Party Congress called for significant growth
in the production of electronic computers during the Ninth

Five Year Plan. A prerequisite for the development of a

nationwide network of computer centers, however, was a
"radical improvement" in communications facilities. The
Soviet answer was the EASS (Edinaia Avtomatizirovannaia
Sistema Sviazi - United Automatized Telecommunications System),
a unified network of central exchanges, stations, and lines
of communications to be erected all across the USSR, for
transmission of "all types" of information, and which is to
be controlled by electronic computers.

That the Soviets intend to improve and expand their
telecommunications system is no doubt true. The scope of
their planning clearly indicates that Soviet planners have
been neglecting their telephone system for many years, so
that it is a potentially serious bottleneck in their system
of directing the economy. (In the Planned Economy, nothing
is supposed to happen without the Plan.) For many years, the
Soviets relegated their telephone system to the group given
secondary attention in their economy (the first group being
heavy industry and defense-related industries); now they
appear to be paying the price for that neglect.

Analysis of operational processes (methods of establishing
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connections, organization for intercity telephone service)
reflected in current Soviet literature reveals a significant
degree of manual operation, partly owing to the predominance
of obsolete control and switching equipment, and partly to a
significant lack of channel capacity, characterized by the
extensive use of an advance-booking system via manual switch-
boards for placing intercity calls--all of which testifies

to a heavily-overloaded system that it may take years to
modernize and replace, other things being equal.

Thus, in spite of official Soviet optimism, the future
mayv not be as rosy as their rhetoric suggests. They are
faced with an enormous project, and the sophisticated equip-
ment their planning calls for is of the type which requires
very high standards of uniformity and quality--an area in
which the Soviet (non-defense) industry has inherently per-
formed poorly. Therefore, the Soviets will be depending to
a great degree on foreign assistance in order to complete
their modernization campaign.

In spite of the difficulties, the Soviet system will, of
course, ensure that their most important functions receive
first priority in the use of the telecommunications system at
the expense of all the rest, and the Party, the key industries,
and the military who use the facilities will not suffer as
much=--yet from all indications the Soviets will be a long
way from optimum service for some time to come, and without
optimum transmission facilities, the "computerization" of the
economy cannot be fully realized.

xi
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PREFACE

The Age of Overload

An American journalist writing in Newsweek1 describes a
crisis in the American telephone system, in which "circuits
are overloaded beyond anybody's wildest dreams." We are
living, the author declares, in "The Age of Overload," but
we are experiencing a revolution in telephone service at the
same time. One means for coping with the problem of over-
loaded circuits is to design switching and control systems
which operate at extremely high speed. "The transistor,"
the Newsweek article continues, "...makes the modern tele-
phone office identical with the modern computer... The new
switchboards can be altered now like a computer, by repro-
gramming."

The Chief of the Soviet Central Scientific Research

Institute of Telecommunications, writing in Vestnik Sviazi

(Herald of Communications)? flatly stated that existing
Soviet switching and control systems are not suitable for
computer control, partially because of the relatively low
speeds at which the switching gear operates, and partially
because of the unreliability of Soviet computers. (More
than likely the unreliability factor is deciding; after all,
as long as the computer is faster than the switchboard, one
should be able to interface; it is possible that peripheral
gear for interfacing is lacking also.) Electromechanical
switching devices were the mainstay of the Soviet intercity
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telephone network at that time (1970); this equipment performs

mechanical operations "with clanking regularity" at speeds

measured in seconds. Relatively newer equipment, which began

to be introduced in the USSR in the mid-1960s (Crossbar

system), operates on electromagnetic principles, and performs ;

its switching and line-finding functions at speeds measured i

in milliseconds. Electronic computers, on the other hand,

are capable of executing millions of operations per second.

In the early 1970s, electronic switching devices of Soviet

manufacture were present only in the experimental stages.3 ;
There is considerable evidence in Soviet literature to ;

indicate that the Soviet Union is also feeling the effects

of the Age of Overload. 1In this paper, some of the features

, of the Soviet telephone system which create difficulties for ?
E them, and some of their plans for modernization will be dis- w
3 cussed. Additionally, the paper discloses some of the ways |

in which they are attempting to cope with the situation in ;

the meantime. 1

A Soviet engineer-scientist, writing for a journal of

it

T,

the Novosibirsk division of the Soviet Academy of Sciences, "

Economics and the Organization of Industrial Production

R o

(No. 1-1975), has a few interesting thoughts to share on

R—

o

contemporary use of the telephone:4

—

A scientific investigation completed in the late 1960s
revealed that, while such persons as dispatchers
i spend up to 70 percent of their time on the tele-
phone, and workers in the service industries--up to
50 percent, the average specialist spends an insigni-
ficant amount of his or her working hours on the L
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telephone; which, it would seem, does not have a
great effect on the accomplishment of other duties.
It turns out to the contrary: people are spending
more and more time on the phone, and the number of
times one turns to the phone per day is growing
steadily. A few years ago, the average length of
telephone conversations was 110 seconds. Today it
is more than twice that amount. At the same time,
the total number of telephones in the world has
doubled in the last ten years.

(The growth rate was even greater in the USSR. Please see
Appendix A, the table showing the number of phones.)

The Soviets are planning and building a "United Auto-
matized Telecommunications System" as the overall solution
to their problems. The same Soviet engineer-scientist
relates an incident which reveals some of the frustrations
in the interim period:

Now we are actively enjoying the use of automatic
intercity telephone communications, which is a part
of the EASS being built in our country. When using
this type of communications [however], we frequently
forget about the fact that we no longer have an
operator to advise us as we are accustomed: "Is this
25-30? Novosibirsk is calling. Go ahead, please."
The party in Moscow, hearing your voice and thinking
it is just a local call (not really listening to what
you said--your call interrupted his train of thought )
says, "No, Petrov isn't here; he's in the next office,"
and hangs up on you!

Now you have to start all over again and dial that
eighteen digit number again and again. As it turns
out it is already busy, and the automatic system
hasn't helped you a bit!

8-801-0621242-2712979

It will be explained later just how the Soviets arrived
at a system that requires dialing eighteen numbers in order
to "direct dial" from Novosibirsk to Moscow, and also why.
(By the way, this is about the same distance as from Chicago
to Los Angeles.) But first, iy be helpful to examine the

xiv
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workings of a telephone station in some detail, and gain

some appreciation of what goes on there. This will provide ]
a basis for evaluating the Soviet System. :

Manual Servicing

A brief outline of the major operations occurring L
in making a call through a manual office (this is
an office in which the connections are made by the
telephone operator rather than automatically as in
a machine switching office) will illustrate the prin-
ciples.

Removing the receiver from the hook, or, for hand
sets, the removing of the hand set from the cradle,
closes switch contacts connecting the instrument
across the line to the central, where a signal lamp
associated with this particular phone lights up on
the switchboard. The operator responds by plugging
into the corresponding answering jack on the board,
asking for the number, and then completing the con-
nection by means of another plug cord. Ringing is
then usually done automatically until the called
party answers or the calling party hangs up. When
the call is over and the parties hang up, other
supervisory lamps on the board light and indicate
to the operator that the connection should be re-
moved.

Wher a community has more phones than it can handle,
more offices must be provided to handle them. The
various offices serving a community constitute an
exchange or exchange area. Calls from one office
to another can be handled by an extension of the
simple process given above, the calling party's
operator passing the call on to an operator in the
called office who completes the connection. Sep-
arate switchboards are used for taking calls, i.e.,
answering the calling party and requesting the
number, and for connecting to the called line.

Automatic Cfervicina

Dial, or more accurately, machine switching per-
forms the connecting functions automatically under
the direction of the dial of the calling telephone.
Dialing the number sends pulses to the central office,
these pulses being used to control the necessary
switching. The simplest dial system [Emphasis mine-RR]
is the rotary selector or step-by-step system,

XV




which will be outlined tc illustrate the principles
involved.

When the calling party removes his receiver from the
hook, the line circuit is closed through the dial con-
tacts. Instead of a lamp lighting on a board as in
the manual system, a line finder starts searching for
the calling line. This searching is initiated by the
closing of the hook switch contacts at the calling
subscriber's phone and is terminated when the finder
locates the line. The subscriber then hears the dial
tone indicating that the office circuits are ready to
receive the call. The subscriber then dials the number,
one digit at a time. For each digit a number of
pulses are sent over the line, the number corresponding
to the number being dialed. These pass through the
line finder connections to a switching device called a
selector. This is a notching relay mechanism, which
will be notched up one step for each pulse, there
being ten steps to handle the range of possible values
for each digit. When the sequence of pulses stops
(this happens when the subscriber rotates the dial for
the second digit), the selector automatically rotates
by steps until it connects to a second selector which
is not busy. This second selector responds to the
second digit pulses in the similar manner, and so on.
When all the digits have been dialed, if the line is
not busy, the connection is completed automatically
and the called phone is rung. Upon completion [Emphasis
mine--RR] of the conversation, the parties hang up
and all switches return to normal.

The first commercial automatic exchange went into opera-
tion in La Porte, Indiana, in 1892. It employed the step-
by-step principle, much like that described above. (Ori-
ginally the customer operated a push-button to generate the
pulses. The dial system was not invented until 1896.)7

Establishing Connections: Switching

Establishing a connection between any two phones out of
a large group is a complicated process, even in the simplest
situation, where both phones are served by the same switch-
board. It is necessary to:

(1) observe that a customer wishes to make a call;

(2) connect the switching mechanism to his line;
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(3) determine what telephone he wishes to be connected

with

(4) select a gpeech path between them which is not

already in use;

(5) determine whether the wanted telephone is idle or

busy;

(6) if idle, ring the bell, or, if busy, inform the

calling customer;

(7) determine when the call has ended; and

(8) restore all equipment to its original state, in

readiness for other calls.

If the phones are served by different switchboards,
perhaps in widely separated cities, it is also necessary to
determine what switchboard serves the wanted telephone and
how it may be reached.

Common Control Systems

Thus far we have considered only one automatic switching
system, the step-by-step system. Several other switching
systems have been invented (in the United States and Sweden).
For example, an automatic switching system which operates on
the principle of "common control," stores the dialed pulses
for a short time in a device which then controls the switches
either directly or through some intermediate mechanism.

The distinguishing feature of such systems is that the
common control mechanisms (known as registers, senders, trans-
lators, directors, markers, etc.) are not assigned to the
customér for the duration of his call but are used only as

long as they are needed and are then free to serve other

xvii
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customers. Thus, each serves many calls per hour, and few are
required. Systems using common control have great flexibility
and efficiency in the use of channel groups and are esvecially
advantageous for large exchanges and for automatic routing

of long distance calls.

The earliest "common control" systems were developed by
Western Electric in 1906; a "panel" system was in operation

in Newark, New Jersey, in 1915. The most recent common

control systems have been crossbar systems (which are manu-

factured by Bell, ITT, and the L.M. Ericsson Co. of Sweden.)

(The Soviets are doing a lot of business with the latter.)10
It is important to go into the crossbar system in more
detail, since it involves a number of very important concepts
in the modernization of a telephone system. (Each of the
concepts represents a problem area to the Soviets with their
existing--largely obsolete~-control and switching equipment.)

The Crossbar Exchange (Please see, Appendix J page 107.)

The most important concepts in the evolution of the
modern types of crossbar exchanges were probably translation,
the sender, the marker, the crossbar switch, and the prin-
ciple of call-back operation:

Translation - 1906 - makes it possible to convert in-

coming dial pulses from decimal to nondecimal form and, thus,
affords flexibility and efficiency in the use of trunk
groups;

The Sender is essentially an automatic mechanism which

generates new dialing signals, either in the code given by

Xviii
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the translator or in other appropriate codes;

The Marker - its basic function is to make a prelim-
inary test of several alternative paths to a wanted desti-
nation through an array of switches, before any of the switches
are closed, so as to void the possibility of encountering a
busy switch after part of the switching operation has been
performed. It was invented in Sweden in 1912. As used in
the crossbar systems of the Bell System, the marker has been
developed into a complex assemblage which serves as the basic
control element for the entire switching operation. Among
other things, it tests the circuits before connections are
established; seeks out alternate paths when needed; and reports
trouble conditions, which may be encountered in its prelim-
inary tests. Since it can examine a large number of circuits
practically simultaneously, it uses them with great effi-
ciencx.11

(The management in the Soviet Ministry of Communications
is constantly exhorting its intercity telephone operators to
increase the effectiveness of their productivity" through
more efficient utilization of their channel groups--a clear
indication of their limitations in this regard--one need not
exhort a machine!)

The Crossbar Switch - is essentially a multiple relay

structure affording fast operation and reliable contacts of
precious metal. The first satisfactory design was worked

out in Sweden in 1919, and was put into operation in 1926.
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Most of the crossbar switches used in America and other
countries follow the Swedish design.12

Call-Back - a principle of operation invented in 1938,
which has been effectively used in crossbar systems. When
a customer originates a call, the register stores not only
the wanted number but also the identity of the calling tele-
phone, which is determined automatically. The connection
with the calling subscriber is then disconnected, and an
entirely new connection established, from a favorable point
within the exchange, to both the calling and wanted tele-
phone.13

(In the Soviet telephone system, until quite recently,
the above operations were either performed manually, sSemi-
automatically, or automatically in a rather clumsy way=--by
dialing 18 digits.)

* * %

All of the automatic switching systems described were
built around the electro-magnetic relay and other electro-
magnetic devices. The relay employs magnetic attraction
produced by an electric current to move a magnetic armature
and, thus, open or close electrical contacts so as to perform
switching or other operations. (The device dates to the

early 19th century.)14

Modern switching systems require approximately 1,000
relay operations to establish a single telephone connection,

and some systems have as many as 10 relays per subscriber.

XX
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Reliability is extremely important. Less than one failure

in 40 years is a normal criterion for satisfactory operation.15

(In contrast with these requirements for reliability, it
was reported in 1973 that the telephone system of Tbilisi,
the capital city of the Georgian SSR, experienced nearly
35,000 failures in the previous year. At times, every
second telephone in the city was not working. It was fre-
quently impossible to contact someone located on the other
side of town, on the opposite side of the river.)16

Crossbar Tandem Equipment - the modern version of the

tandem principle developed originally for manual systems,
handles traffic between opposite sides of a large metro-
politan area through one or more intermediate (tandem)
offices which act as clearing houses for these relatively
small amounts of traffic, handling them more efficiently
than if direct paths were provided and, thus, reducing the
number of trunk circuits required.

Another type of crossbar system is especially adapted
to the automatic switching of long distance circuits. The
first crossbar switching system in the long-distance field
(introduced in Philadelphia in 1943) enabled operators,
but not customers, to dial long distance calls.17

(Operator-dialed long distance calls are quite common

in the Soviet Union. This will be discussed later under

"semiautomatic system.")
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Direct Dialing and Automatic Recording of Billing Data

The US advance which permitted operator-dialed long dis-
tance calls was followed by another which permitted direct

dialing by customers without the aid of an operator. The i

switching mechanism selects the route to the distant phone.
Should it find all circuits busy, it explores in succes-
sion as many as five alternate routes, and establishes the
connection along the least circuitous one available. All
this is done automatically. Necessary information regarding
direct and alternate routes to the destination is perma-
nently available in a translator, which supplies it to the
control circuits as required.

Closely related to automatic switching is the automatic
recording of data for preparing the customer's bill. The
simplest means for this purpose, used in either manual or
automatic offices, is an electromechanical counter, known as
a message register, which records the number of calls made
by a customer. In a more elaborate arrangement, the register
can be operated more than once in a single call, the number
of operations depending upon the distance and duration of the
call. Each customer is billed on a bulk basis for all of
the "message units" totaled on his register. This plan is
widely used in America and almost universally elsewhere.
Another method of charging is automatic ticketing first
introduced in Belgium, where automatic equipment prints for
each call a ticket similar to one that might be prepared by

an operator.l8
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In America, where distances are great and the tariff
structure complicated, a highly versatile type of message
registration system, called Automatic Message Accounting (AMA)
was developed in the mid-1950s. In this system the informa- ;
tion needed for billing calls is recorded in the form of il

coded holes in paper tape. Automatic processing of the tapes

in an accounting center yields bills with any desired amount
of detail. The AMA system is extensively used in association
with direct distance dialinq.1

(In the Soviet Union, the above functions are performed
for the most part by hand, where the operator monitors the

duration of the call using a stop watch. Herald of Communi-

cations, moreover, reported the astounding news that an
exemplary central accounting center had begun using adding
machines to aid in computing customers' bills.)20

In the U.S. most long-distance calls can be dialed
directly to the distant point (either by the operator, or

by the subscriber). This requires a system of control-

switching points; regional centers (for large geographic

areas); sectional centers (for part of a region); primary
centers (for part of a section); and toll centers (serving a
cluster of local offices).21 For direct-distance dialing a
special tape records in code the details of the call--the
telephone number called, the number of the caller, the time
the phone is answered, and the time the call is disconnected.
The tape is processed by a special accounting machine, which
22

details the charges for the customer.
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I. PROBLEMS IN THE SOVIET INTERCITY TELEPHONE NETWORK
General. Now that a number of operating principles

pertinent to the study have been covered, attention may be
returned to the Soviets. Current Soviet literature reveals
a great many problems in their telephone system: their
physical plant is aging, and is in some cases clearly obso-
lete; manual operations are maintained "to a great extent,"
and delays in service are not uncommon; intermediate switching
for through-calls is not fully exploited because certain
essential equipment is lacking; "a very large number" of
stations are equipped with obsolescent switching gear; auto-
matic number identification and cost accounting equipment is
largely lacking, which presents a serious obstacle to fully
automatic direct distance dialing. To these problems, we may
add some rather serious personnel problems (owing largely
to poor working conditions)=--a high rate of staff turnover,
and a continuing lack of well-trained technicians. Finally,
the low efficiency of the Soviet socialist system is reflected
in frequent complaints of shortages, delays and shoddy work-
manship in construction, and in indifference on the part of
the workers (reflected in the constant exhortations to
work harder, to "increase the effectiveness of productivity."*)
[*NOTE: "Productivity," in Soviet terms is defined by the
income received for various types of services performed by

the communications enterprises.]
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The Soviets recognize the need for modernization, and a
program has been underway for several years; nevertheless,
the problem areas cited are current enough to provide a
general impression of the situation in the USSR over the past
10 years. Now some of the problem areas will be taken up in

detail.

Methods of Operation: Manual and Semiautomatic Operations

An inter-regional exchange designed for manual operation
was introduced on the intercity telephone network in the USSR
in 1950. These stations were subsequently equipped with 1960-
model switchboards, and are now capable of both manual and
semi-automatic operations, although "certain switchboards of

obsolete types are also found." At the present time, "a very

large number" of intercity telephone exchanges equipped with
the 1960-model switchboards are in operation in the USSR.23

(See photo montage at beginning of paper.)

Manual Switching To Be Phased Out: In practice, one

encounters situations when both methods of establishing long-
distance connections--manual and semiautomatic--are combined.
But the Soviets predict, that for the large-capacity inter-
city telephone stations, the purely manual method of servicing
connections "will practically cease to exist." The manual

method of establishing connections "is steadily decreasing

everywhere (on a percentage basis), and the time is not far
off when it will be used only in exceptional cases or in

general will not be used at all. In the near future, manual

2




switching will cease to be used in local telephone stations
as well.“24[Emphasis mine-RR] (In order to be able to use

the "semi-automatic" method of making the long distance con-
nection, where the intercity operator dials the number, the

destination telephone station must have automatic switching.)

The Advance Booking System--Prime Symptom of Overload--A
Manual Operation k. S R g ST AT

In order to permit better utilization of the long distance

channels, an advance booking system is used--which means, thet

a customer has to wait a relatively long time for his call
to be completed. (A discussion of this, and the "immediate,"
and the "rapid" systems of operation is found in Part II.)

Advance bookings are made by telephone operators at
so-called booking switchboards, while the connections
are made by operators at the intercity switchboard.
Servicing the booking consists of two stages: re-
cording the pertinent information with the booking
operator, and making the connection (in order of re-
ceipt of the booking) by the long-distance operator.

At the present time, the greater part of the book-
ings made are serviced with a certain amount of
delay, and, without employing call-back, it is not
possible to complete the connection at all. Call-
back is often necessary in any event to verify the
number given by the person who booked the call.
[Emphasis mine-RR]

One of the shortcomings of the advance booking
system arises from the practice of assigning a
number of channels to a given switchboard, which
creates difficulties when calls comg in from a
number of channels simultaneously.2

Routing Through-Calls Via Intermediate Switching Points--
A Sore Spot A IR S e

The capabilities for semi-automatic and automatic me-

thods of establishing connections are not yet sufficient for

-




widespread utilization of connection by means of intermediate

(transit) switching stations, without using what the Soviets
call "straightened" channels. ("Straightened" channels are

those which are joined in advance by technicians in the line-

equipment room of the telephone station.)26

Delays. Actually, if the connection passes through
"transit" stations, delays may occur. Under the manual
method of establishing one-time intermediate switchings, the
time required for servicing connections increases:

The problem is, that for a long time now, the
advance-booking system of operation and the manual
method of establishing contact has been used on the
intercity network of the Soviet Union and on many
communications routes. Because of this, connections
between the intercity telephone stations on the
mainline network have been accomplished for the most
part without using intermediate switgginq points,
or through a single switching point.

Single "Transits". The Soviets report, that at the

present time, in practice, connections are very frequently
made through only one transit station. When making inter-
mediate switchings, differences in attenuation on the channels
sometimes causes great difficulties. In"rare casesV the
quality of the speech channel is especially poor because of

the switching equipment used at the transit stations.28

Scheduled and Semi-Permanent Through Channels

On certain lines, and especially during peak traffic
hours, intermediate switchings are made in the line-equip-
ment room of the station, either on a semi-permanent basis,

or according to a daily schedule, to provide through-
4
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communications between major population centers. But, the
Soviets report that:

Scheduled intermediate switchings will gradually
be phased out as automatic switching is introduced
and the number of channels is increased. Now, when
the semiautomatic and automatic methods of estab-
lishing intercity connections have found widespread
use on the network of the Soviet Union, and a num-
ber of transit stations have appeared, the need for
register-retranslator equipment at those stations
through which automatic through-routing is established
becomes exceptionally critical. For a long time
automatic transit was used in a very few cases in the
Soviet Union, and, therefore, register-retranslator
equipment was not used. Where these registers are
not installed, whenever a connection passes through
a transit point, the telephone operator at the
calling station has to dial a large number of digits
and wais for the readiness signal at each transit
point.

(This is why Herald of Communications lavishly praised

a certain operator as an example to her fellow workers, for
her willingness to "cheerfully" make transit connections!

She probably deserved the award, what with having to fulfill
her daily norms (servicing a given number of calls), and then
having to service time-consuming transit connections as
well.)

Lack of Equipment Hinders Intermediate Switching. The

Soviets admit that their intermediate switching capabilities
have been "insufficiently exploited," and recognize that
all transit stations must be "gradually equipped with regi-
ster-retranslator equipment." (Also see Appendix E
and Preface, page xxi, regarding translation, call back.)
Maintaining to a great extent the manual method
of establishing connections does not permit exploi-

tation of intermediate switching capabilities,

5
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since the establishing of intermediate connections
by manual means through several central exchanges

causes great difficulties and significantly slows

down the process of establishing connections.

Obstacles to Automatization. Manufacture and supply of

certain peripheral equipment for automatic cost-accounting

is a prerequisite. "Automatic intercity telephone communi-
cations cannot be introduced without rather complicated
auxillary equipment for automatically accounting for the

cost of the long distance call," says the author of "Intercity

Telephone Stations."

The original solution to the problem of calculating
costs--which at the present time continues to be
used everywhere--is the registration by the tele-
phone operator of the basic information (date, time,
city, number calling, number called, duration of call).
Some switchboards are equipped with a manually-
operated counter [but] in practice, the switchboards
are often not equipped with counters, and the telephone
operators use watches to determine the costs of conver-
sations. 31

Lack of automatic number identification equipment is
another obstacle, which is the reason a customer has to
dial 18 numbers in some cases:

To establish number identification equipment at
all local dial offices in a short period is prac-
tically impossible. Such equipment will not exist
in the majority of city dial offices for a lon
time. As a temporary measure, where number identi-
fication equipment is lacking, the customer will
dial his own number (which will be recorded by an
automatic accounting apparatus at the intercity
telephone station) immediately afggr dialing the
number of the party being called.” < [Emphasis mine-RR]

Reliable, Modern, High-Speed Equipment Is Needed.

Nearly all the shortcomings are associated with their equip-
ment, most of which requires modernization or replacement,

6
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to say nothing of expansion to meet their growing needs. ?
As the Soviets delicately put it, "in spite of a number
of good qualities, the intercity telephone stations which =
are currently in operation in the Soviet Union do not com-
pletely satisfy the requirements of a modern automatized | ]
intercity telephone system."33
The impetus for the modernization campaign, one can be
sure, was not the fact that Ivan Ivanovich has to wait five
hours to place a long-distance call. Modernization of the
telephone network is an integral part of the "computeriza-
tion" of the Soviet economy. The Soviets declare that the
existing network cannot meet the need for transmitting the

digital information generated by the "extensive introduction

! of computer technology" into the management of the economy.
The author of "Intercity Telephone Stations" states:
Up to the present, reliable high-speed methods of

transmitting signals and digital information prac-

tically do not exist on the §2tercity telephone ¥

network of the Soviet Union.

Now we have begun to understand some of the reasons $
for the Soviets' "Overload"--an increase in the number of

telephones (Appendix A), and an increase in the average

amount of time spent on the phone, together with a lack of

~__,.a..-

modern switching and control equipment, the supply of which
Soviet industry has evidently failed to provide in suffi- '
cient amounts and fitting types. The mandatory requirement
for modernized equipment to provide quality suitable for

data transfer has merely brought the situation to a head.

9




We may now turn to a discussion of how the Soviets have or-
ganized their intercity telephone network, of their systems |
of operation, methods of establishing connections, and types

of services offered.

NOTE: When discussing the Soviet situation vis—a-vis the ,
telephone, it is difficult to avoid the suggestion that |
these generalizations apply universally across the vast
Soviet telephone network. The fact is, that we do
not really know to what degree these shortcomings
prevail. The Soviets themselves are fond of generali-
zations ("to a great extent," or "a very large number").
But, just as one learns not to completely trust Soviet
statistics displaying their successes, one tends to
suspect that there is more than meets the eye in the
problems discussed in the Soviet press, which does not
as a rule report isolated instances, where problems
are concerned. Furthermore, the fact that one of the
major sources for this report is a textbook intended
for students in a technical school for long distance
telephone operations, and not the average propaganda
sheet, lends credence to the statements.

One can probably be sure, that certain sectors at key
points receive priority in installation of modern equipment
(this is only logical)--the mainline network, lines serving
key industries, the defense establishment, high party organs,
and major tourist areas (i.e. the Black Sea area), no doubt
receive special attention. Nevertheless, taking Soviet
statements at face value, it seems clear that the bulk of
the Soviet economy must depend on the system as it is des-
cribed here, and must accept services which are more typi-

cally "“average."
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II. ORGANIZATION FOR INTERCITY TELEPHONE SERVICE IN
THE SOVIET UNION.

General. In order to make a study of the basic design and
operating principles of the existing Soviet intercity tele-
phone network, one has to consider a number of subjects:

for example, the methods of making connectians between
cities; the system of operation employed at the station; the
design of the networks and the numbering system; the rules
of operation; the types of services offered to the clients;

and so on.

Methods of Establishing Connections. (Also see Appendix B)

Intercity telephone connections can be established by one of
three methods: manual, semiautomatic, and automatic. The
use of one or another method depends on the degree of auto-
matization of the local telephone networks in the communi-
ties between which the contact is being made; on the capacity
of the channel groups between the intercity telephone stations
(MTS--Mezhdugorodnaia Telefonnaia Stantsiia) participating

in the connection; on the type of switching gear used at

35

the MTS; and on the system of operation.

Manual Method. Under this method all connections are

made by telephone operators, one at each station through

which the connection is to be made. If the local telephone
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network on either the calling end or on the other end is not
automatic, then, of course, the number of operators required
to make the connection increases, which significantly in-
creases the time required for completing the call.

Semiautomatic Method. In contrast to the manual method,

the semiautomatic method is characterized by the fact that
in all cases the call is completed through only one tele-
phone operator--the operator at the originating MTS. At

the destination MTS and at any intermediate switching points,
the connections are established automatically with the aid
of automatic switching gear.

Automatic Method. With this method, the caller com-

pletes the call without the aid of an operator on either
end, by dialing the appropriate sequences of digits.

Combined Methods. 1In practice, one may find situations

where both manual and semi-automatic methods are combined.

On one and the same connection, at some sectors, or in one
direction, the contact may be made by the semiautomatic
method, and at others manually.36 The Soviets declare that
"there is very extensive use of one-way channels in intercity
telephone networks, i.e., separate channels are used for
incoming and outgoing communications [at the intercity
telephone stations]."37

The manual method is obviously the least desirable; in

the long run it is the most expensive, not only in terms of

the customer's time, but in terms of large expenditures for
10
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wages as well. At the same time, the quality is relatively
poor, and decreases in proportion to the amount of cords and
contacts used in making the connection. With semiautomatic
and automatic methods, the process is speeded up signifi-

cantly, although the initial expense for installation of ;A

equipment is very great.38

(It is fair to ask, whether the ;
Soviet Union was unwilling or unable to abandon the manual
method of operation for a long time.) ; | 4

Systems of Operation in Intercity Telephone Communications
(Appendix C)

General. Depending on the level of sophistication of
an intercity telephone network, three systems of operation

may be employed: the advance-booking system, the immediate

system, and the rapid system. Combinations may be used, in

which one part of a channel* is serviced by the advance-

booking system, and the other by the immediate system.
[*NOTE: A "channel" is defined, in the Soviet concep-

tion, as "the combination of line and station equipment
which provides the possibility for holding a single

two-way telephone conversation." A channel may be 8
physical, that is, with a separate wire line for every '
channel, or it may be multiplexed, where a single J

physical wire can be used to organize a number of

channels by means of an apparatus of high-frequency
multiplexing (as in carrier telephony). These prin-
ciples (i.e., multiplexing) also apply to radio relay |
systems, extensively employed in the Soviet telephone L
system. ] ‘

Various systems may be used at the same MTS, depending upon

1l
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the time of day and the workload (i.e., the relationship
between the number of calls to be placed and the number of
channels available to handle these calls).>>

The Advance Booking System. Under the advance booking system,

various operators at different working positions are in-
volved in completing a call. A station which employs this
system must be organized to include the following: a booking
desk, a control and distribution desk, an information desk,
intercity switchboards, production control switchboards, and
an accounting desk. Depending upon the workload, a number of
booking desks may be set up at a station, or in the case of

a small station, some of these functions may be combined.40

Advance bookings are made by the operators at the booking
switchboard (desk), and the connection by the operator at the
intercity switchboard. Among the functions of the control
and distribution desk (from which the bookings are distri-

. buted to the appropriate intercity switchboard) is the veri-
fication of the right of the customer to book a call, since
"certain customers" do not have the right to place a call

on credit.

One of the main features of the advance-booking system
is that the customer has to wait a relatively long time for
his booking to be completed; on the other hand, where the
station's workload exceeds the capacity of its channels, this
system is the most efficient means of channel=-utilization.

As a rule, the operators call their next customers before

12




the conversation in progress is completed; then; immedicc.ely
upon the completion of that conversation, the next customers ?
are connected with the just-vacated channel.

The Immediate System. There is also a waiting period under

the "immediate" system of operation, but not so great as |

e

under the "booking" system, and a large percentage of the

VI T

connections requested are completed in not more than 10 minutes
from the receipt of the request--a certain portion are

completed either right away or within one or two minutes.

Here the booking desk and the control and distribution desk
are not required, since the operator who receives the custo-
mer's call requesting the connection is the same as that
which makes the connection. (The "booking" or paperwork is
completed by the operator who services the connection.)

While under the advance booking system, the booking is
carried out via one line and the connection via another,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>