
































































































































































































Recent Achievements 

during non-speech intervals , noise is almost eliminated. Voice­
operated anti -singing devices are no longer needed to prevent 
echoes. 

On the transmit side a fast-acting compressor in the speech 
path, controlled by an amplitude assessor in the control path , 
smooths out variations of speech volume. An assessor-generat­
ed control signal outside the normal speech range varies in fre­
quency according to the speech amplitude and is combined with 
the constant-amplitude speech signal for transmission in a nor­
mal 3-kilohertz channel. The control signal is transmitted using 
frequency modulation to reduce effects of fading . 

At the receiving end the speech and control signals are se­
parated by filters and the original volume variations in the 
speech signal restored according to the frequency of the con­
trol signal that was related to the transmit level. 

Standard Telephones and Cables Ltd ., United Kingdom 

New Pentaconta® Installations - On October 21, 1967, M. Yves 
Guena, Minister of the French PIT and M. Jacques Chaban ­
Delmas, President of the Assemblee Nationale and Mayor of 
Bordeaux, inaugurated the new 4-wire transit center at Bordeaux 
and a 6000-subscriber-line extension in the Palais-Gallien ex­
change. The Bordeaux "CT 4 ", the fourth of its kind in France, 
was designed to automatically handle the regional and national 
incoming and outgoing calls. 

The new University exchange of Talence-Pessac, officially inau­
gurated on October 23, 1967 serves 600 stations connected to 
the PIT network by 32 trunk lines. 

Additional equipment delivered to the PIT includes : 
- 3000 lines for the Paris-Auteuil VI exchange 
- 4000 lines for the Paris-Chenier exchange 
extending the capacity of these two exchanges respectively to 
8000 and 10 000 lines. 

Lastly, 6000 lines are on order for two exchanges in Lyons. 
A number of orders have also been received for overseas 

countries , notably: 
- 5450 lines for the Ivory Coast 
- 47 private exchanges for Jamaica, totaling 3750 internal lines 

plus 570 trunk lines and 20 operators ' desks 
- a 2000-line extension to the Phnom Penh exchange in Cam­

bodia 
- a 200-line private exchange for Cameroun 
- other installations for electricity and gas companies in Tun isia , 

Ivory Coast, and Cameroun . 
These latter installations utilize high-voltage lines as trans­

mission circuits in accordance with CIGRE (International Con­
gress of Large Electric Networks) recommendations and the 
operational conditions required by the French and foreign 
governments. With these equipments, the distribution centers 
will continuously control the state of the power distribution net­
works. 

Compagnie Generale de Constructions Telephoniques, France 

Luminous Numerical-Display Clock - The compact electronic 
clock EDU-1 has the following features and technical characteris­
tics : 
- it displays time using 6 luminous numerals corresponding to 

hours, minutes, and seconds from 00.00.00 to 23.59.59 (alter­
natively, tenths and hundredths of minutes instead of seconds) 

- a buffer, so that the clock can deliver non-ambiguous time 
information while numerals are changing over 

- six binary-coded decimal outputs (1 - 2 - 4 - 8) , the " 1" level 
corresponding to 1 volt minimum, 2·5 milliamperes per bit 
maximum, and the "O" level to 0·3 volt maximum with respect 
to the negative pole of the supply ; these outputs are com­
patible with RTL, DTL, and T2L logics and accessible on a 
24-point connector 

- the accuracy is equal to that of the mains frequency 
- every display position can be reset to any figure using a 

push button 

® Regi stered trademark 
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Luminous display c lock EDU-1. 

- the power supply is 12 volts , 35 volt-amperes, unregulated 
(since a regulator is incorporated into the clock) 

- temperature range is 15 to 45 degrees Celsius 
- dimensions are : 160 millimeters (6·3 inches) in width , 85 milli -

meters (3·3 inches) in height, 242 millimeters (9·5 inches) in 
depth 

- high reliability and operation result from the exclusive use of 
integrated circuits . 
This clock is an indispensable piece of equipment for data 

collection centers, where data are functions of time as, for in­
stance, in motor-temperature recording , distribution-voltage record­
ing, fault recording in automatic telephone exchanges, and so on . 

Standa rd Telephone et Radio SA. , Switzerland 

ITT-411 Loudspeaking Intercommunication System - A number 
of orders have been received for the IIT-411 loudspeaking inter­
communication system. The Danish Government Hospital of Copen­
hagen order may be one of the largest in the world for a loud­
speaking intercommunication system. The order includes delivery 
and installation of loudspeaking sets and a 1200-line crossbar 
exchange together with 24 smaller installations for intensive-treat­
ment departments. 

Another order for a 400-l ine installation is intended for the 
British European A irways ' (BEA) new administration building at 
London Airport. The exchange will interwork with other IIT-411 
exchanges over British Post Office lines. 

Standard Radio & Telefon AB, Barkarby, Sweden 

Punched-Card Unit for Automatic-Line-Test Equipment - The 
testing of telephone lines in subscriber long-distance dialing has 
been automated. Up to 1000 punched cards can be fed one-by­
one into the reading unit where the information on the punched 
card is translated into electric signals. After the completion of a 
line test, the time, results and any other relevant data may be 
printed on the punched card. The unit subsequently distributes 
the cards into four bins according to test results. 

The punched-card unit is intended for installation in telephone 
racks . The card feeder, reader, printing units, and the card 
distribution mechanism may be connected externally via 135 con­
nection points. 

A high degree of operational reliability has been achieved, 
as the system is to be in operation chiefly at night. 

Standard Elektric Lorenz AG, Germany 
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Selecto-Call System for Large Areas - A recently developed 
a selecto-call system enables a subscriber using his car to be 
called by or maintain contact with a transmitter. 

The receiver installed in a car works with the car antenna 
and battery but is portable and will operate with its own tele­
scopic antenna and battery which are automatically-connected 
when the set is taken out of the car. 

The fixed central equipment, generally a 1-kilowatt frequency­
modulated transmitter, continually radiates a signal so that the 
mobile subscriber can measure the field strength and suitably 
park his car for operation . The subscriber is informed of a call 
by an acoustic signal associated with a signaling lamp. The call 
is repeated after an interval of one minute to minimize lost 
calls. A coverage up to approximately 30 kilometers (18·5 miles) 
can be expected. 

Technical data : 

- frequency range 
- channel spacing 
- receiver sensitivity 
- number of code frequencies 
- capacity with 4-frequency 

code 
- cali' transmission delay 
- receiver dimensions 

- receiver weight 

68 to 87 ·5 megahertz 
50 kilohertz minimum 
0·5 microvolt 
14 maximum 
24 000 subscribers per 
channel 
400 milliseconds 
16 by 13·8 by 6-7 centimeters 
(6-3 by 5-4 by 2·65 inches) 
1 ·25 kilograms (2·7 pounds) 

Standard Electrica, SA, Spain 

PABX 4 for Gas Board - The latest type of private automatic 
branch telephone exchange, the PABX 4, has been cut over at 
the headquarters of the East Midlands Gas Board (EMGB). It 
has 550 internal extensions, 88 lines to the public network, and 
24 private lines to other EMGB establishments. 

Four operators work the exchange dealing with up to 2500 in­
coming public calls per day. Up to 3300 outgoing calls to the 
public network are dialed directly by the 550 extensions. Auto­
matic equipment will handle 1800 calls a day among the exten­
sions. 

The exchange offers selective answering because calls await­
ing an answer are given a visual identity enabling the operator 
to select which call to deal with first. 

If a call routed to an extension is not answered within 30 se­
conds a visual warning alerts the operator. The exchange also 
has automatic recall and automatic transfer facilities . 

Standard Telephones and Cables Ltd., United Kingdom 

Contract for New Submarine Cable - The new 720-channel (3-
ki lohertz channels) submarine cable link between Florida and the 
Virgin Islands will come into operation in late 1968. It will use 
1350 nautical miles of a new design of larger diameter light­
weight cable made in the Southampton factory of Standard Te­
lephones and Cables, now modified and expanded to produce 
the cable. The cable of 1 ·5-inch (38-millimeter) diameter was 
developed by Bell Telephone Laboratories, the research and 
development organisation of American Telephone and Telegraph 
Corp., in the United States . The transistorized repeaters for the 
cable link will be made by the Western Electric Company in 
United States. 

Standard Telephones and Cables Ltd ., United Kingdom 

VOR S Very-High-Frequency Omnidirectional Radio Beacon -
A very-high-frequency omnidirectional radio beacon based on 
the latest technical achievements and employing advanced com­
ponents that requires practically no maintenance is under devel­
opment. 

The system is entirely solid-state with no moving mechanical 
parts, operates on 40-volts direct current from a mains power 
unit with automatic changeover to battery supply in the event of 
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a power failure. Low-power consumption also allows the use of 
wind-driven generators, thermo-electric cells , or similar devices 
as primary power sources. 

The flexible design of the new omnidirectional radio beacon 
permits easy modification to meet various operational require­
ments. It fulfils all the recommendations of the International 
Civil Aviation Organization (ICAO) . 

The whole equipment is accommodated in a hous :ng covering 
approximately 2·7X2·7 meters (8·9X8·9 feet) of ground, with a 
height of 2·2 meters (7·2 feet) . The round roof, 4·5 meters 
(14·8 feet) in diameter, serves as a counterpoise for the antenna. 

Standard Elektric Lorenz AC, Germany 

Portable and Mobile Transceiver, Type TR-TM-4 - The military 
transceiver TR-TM-4 is a high-frequency radio-communication 
equipment, in the band 2 to 12 megahertz intended for tactical 
transmissions at distances greater than those usually obtained 
from very-high-frequency frequency-modulated sets. It can be 
modulated for continuous-wave telegraphy A 1, for frequency­
shift telegraphy F1 , for single-sideband compatible with restored 
carrier A3H, and double sideband A3. It is produced in several 
versions : as a portable set, fed by a rechargeable battery, or by 
a crank generator, or as a mobile vehicular set. It can be con­
nected either to a 3- to 5-meter whip antenna, or to longer 
antennas and dipoles. The transmitted power is 10 to 15 watts , 
the useful range through ground-wave propagation is about 
40 kilometers (25 miles) when whip antennas are used ; wire 
and dipole antennas increase the range beyond 1000 kilometers 
(621 miles) through space-wave propagation . 

The TR-TM-4 which is fully solid-state includes a high-accu­
racy frequency synthesizer. The error related to the displayed 
selected frequency does not exceed a few hertz over the tem­
perature range of - 40 to + 55 degrees Celsius and a variation 
in supply voltage of 22 to 30 volts. The pilot-oscillator frequency 
needs resetting once a year by reference to a known external 
standard frequency. 

Lightweight 1·5-inch (38-centimeter) submarine cable manufacture at STC 's 
Southampton factory. The intermediate storage frames house lengths of 
cable that have reached the stage where the copper outer conductor wi 11 
next be added . These lengths have to be joined together. The operator 

is inspecting the joints using special X-ray apparatus. 
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The tuning operation consists of selecting the desired fre­
quency by adjusting the 4 knobs associated with the switching 
of the following digits : megahertz ; hundreds, tens, and units of 
kilohertz. This operation gives 10 000 available channels . The 
frequency accuracy allows the instantaneous entry into a con­
ference network and the use of narrow-band multifrequency 
telegraph systems like the Coquelet system. A switchable-fre­
quency interpolator allows communication with obsolete equip­
ments whose frequency accuracy and stability are below stand­
ard. The set includes an antenna coupling unit for the whip 
antenna tuned by two knobs and an antenna-current meter. 

The first TR-TM-4 sets, produced for the French Army were 
type approved in December 1967, after several months of satis­
factory tests made in the factory as well as in the field . 

Le Materiel Telephonique, France 

The Pentaconta Toll Transit Exchange of Bologna - The transit 
center of Bologna represents an important step in the develop­
ment of subscriber-to-subscriber direct toll service. This exchange 
operating on a 4-wire basis is supplied with Pentaconta equip­
ment. It was cut into service in August 1967. 

Because the Bologna area, with its 18 district centers, 
handles a very heavy toll traffic , it was necessary to install a 
transit exchange there. It is expected that approximately 8000 trunk 
circuits , incoming and outgoing, will be connected to it over a 
20-year period. 

The exchange consists of two selection stages : 
- the first stage only distributes traffic ; it w ill ultimately reach 

22 selection elements (as of now 3 have been installed) 
- the second stage performs the selection operations and will 

ultimately be equipped with 14 selection elements (as of 
now 2 have been installed) . 
Six control units equipped with 400 transit registers will 

supervise the whole exchange (as of now 44 reg isters have been 
cut into service) . 

At the beginning of 1969, other Pentaconta sections will be 
added to replace existing rotary 7D equipment. At first, these 
new Pentaconta sections will operate with the older rotary equip­
ment which will be replaced as it becomes obsolete. 
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In a not-too-distant future , the following Pentaconta exchanges 
w ill be realized : 
- local tandem exchange for the local transit network 
- toll exchange for the traffic 
- toll exchanges for the district and interdistrict traffic . 

Eventually, the whole center will switch more than 20 000 
incoming and outgoing trunks and w i ll then be one of the 
largest Pentaconta switching centers in Europe. 

Fabbrica Apparecchiature Per Comunicazioni Elettriche, Italy 

Control of Power Station Using Dry-Reed Relays - Encapsulat­
ed dry-reed relays are the switching element used at the Dunge­
ness Nuclear Power Station to control sequential start-up and 
shut-down of the plant. The control system supplied by Integrat­
ed Electronic Systems Divis ion includes automatic monitoring 
devices interconnected to prevent malfunction . The system con ­
trols 1320 megawatts of electrical power. 

Standard Telephones and Cables Ltd ., United Kingdom 

24 000-Trunk Toll Exchange in Madrid - A new toll exchange 
was cut over in Madrid in December 1967. Madrid-Alcantara is 
the largest trans it office in Spain and is constructed with Penta­
conta crossbar equipment. 

The switching network consists of two independent selection 
chains . The first one deals with the incoming (terminating and 
transit) traffic which comes through 2755 toll trunks . The out­
going trunks are 750 toll and 2326 urban. 

The second chain handles the outgoing traffic originated from 
2356 urban junctions and directed to 2045 outgoing toll trunks. 
This gives a total of approximately 5000 plus 5000 trunks, the 
final capacity being of 12 000 plus 12 000. 

The switching of all classes of calls is made on a 4-wire 
basis, the hybrid coils being in the 2-wire trunks. 

Line signaling is in-band, using 2500 hertz. 
Register signal ing makes use of multi-frequency code for 

Pentaconta offices and CCITT No. 3 code for the existing network. 

Standard Electrica, S. A. , Spain 

Toll transit exchange 
of Bologna . 
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74257 group-delay meas ur ing equipment. 

Group-Delay Measuring Equipment Suitable for Data Trans­
mission - The 74257 group-delay measuring equipment can be 
used on audio, broadcast or multicircuit telephone systems 
where the group delay is a significant parameter for data trans­
mission . 

The testing signal is obtained from an internal oscillator in 
the range 200 hertz to 29·99 kilohertz or from an external oscil ­
lator in the range 200 hertz to 120 k ilohertz. 

The delay-time measurement and oscillator frequency are 
both displayed digitally by indicator tubes. 

Loop measurements can be made on a relative or absolute 
basis and end-to-end measurements by two equipments separat­
ed by many miles . 

The group-delay measuring range is 0 ± 20 milliseconds in 
0·01-millisecond steps. The instrument is portable and uses solid­
state circuitry throughout. 

Standard Telephones and Cables Ltd ., United Kingdom 

Antenna on Submarine for Satellite Communication - An an­
tenna has been developed to permit a submarine to commun i­
cate with a satellite and through it with other stations in con ­
tact with that satellite . The antenna is steerable in azimuth and 
elevation, yet is compact enought to fit in the superstructure of 
the submarine. 

An experimental installation on a submarine permitted suc­
cessful participation in recent inter-service satellite communi­
cation tests via LES-5, an experimental communication satellite. 
This is the latest development in a program of designing sub­
marine antennas for operation on the very-low through the ultra­
high-frequency range. 

ITT Defense Communications Division , 
United States of America 

Hundred Pentaconta Exchanges in Service in Spain - Five 
years after the first Pentaconta exchange was put into service 
in Spain, the 1 OOth exchange has been cut over. 

This expansion began with the simple installation of lgualada, 
an isolated 2000 line exchange installed in 1962. The sophisticated 
1 OOth exchange of Bilbao-Gran Via , with 10 000 lines initially and 
a projected capacity of 40 000 lines will serve the highly-indus­
trialized town of Bilbao. Pentaconta switching equipment will 
meet the many requirements of a complex network including 
interconnection with the various existing rotary systems, as well 
as urban and toll tandem exchanges with thousands of trunks. 

At the cutover of this exchange in October 1967, the total 
number of lines in service reached 265 300. All of them , except 
for lgualada, have been engineered by Standard Electrica, SA, 
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and manufactured in the Villaverde plant, which was specially 
built for the manufacture of Pentaconta equipment at the rate of 
more than 200 000 lines per year. 

Standard Electrica, SA, Spain 

Major Iranian Contract Completed - Two control centers and 
eleven outstations have been completed as part of the "CHAM " 
project for the Iranian Oil Refining Company by Integrated Elec­
tronic Systems Division . 

The Selectronic® equipment is a fast time-division multiplex 
system using digital techniques and solid-state components (see 
Electrical Communication 43/1 1968). The outstations communi ­
cate over 4-wire telephone circuits with the master stations at 
Abadan and Bandar Mah Shahr, 57-miles (92-kilometers) distant. 
The two control centers are connected by a microwave link for 
repeating some of the measurements received from the out­
stations. 

For outstations near the control centers simple direct-wire 
techniques are used to relay information but for the more distant 
stations various forms of multiplex signaling are used. 

Standard Telephones and Cables Ltd., United Kingdom 

Spain-United States Direct-Trunking Via Satellite - At the 
beginning of 1968, Compania Telefonica Nacional de Espana put 
into service the first semi-automatic telephone links for direct 
traffic between Madrid and New York. These both-way inter­
continental lines via satellite use CCITT No. 5 signaling. 

The Pentaconta switching network has been installed in the 
Gran Via exchange ; the both-way intercontinental selector of 
the 7 A trunk exchange operates through the incoming intercon­
t inental selector of the international center. The incoming inter­
continental calls carried over the both-way lines are automatically 
directed to the subscribers of the Spanish network through the 
trunk exchange 7 A. 

The Gran V ia exchange joins the intercont inental exchange of 
Buitrago via the trunk exchange of Alcantara and Leganes by 
means of a coaxial cable and a radio link. 

The ground station of Buitrago transmits and receives traffic 
through the active synchronous satellite INTELSAT II F3. 

Standard Electrica, SA, Spain 

X-Band MG 60T 1 Magnetron - This tunable pulsed magnetron 
delivering a peak power of 10 kilowatts has as its main charac­
teristic a high stability of operation necessary for moving-target­
indication radar (stationary target suppression). High stability of 
pulse length, amplitude, and frequency has been achieved by the 
accurate machining of the anode block (hobbing) and a special 
design of the cathode. 

MG 60T 1 Magnetron . 
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Life tests over 1000 hours have shown negligible changes of 
the characteristics . Manufacture will begin at the end of 1968. 

Le Materiel Telephonique, France 

Multiplexing of Pulse-Code-Modulation Systems - A family of 
compatible multiplexers has been planned with capacities of 96, 
384, 1536, and 6144 channels, respectively. The latest addition 
to this hierarchy is a prototype of a 1536-channel 100-megahertz 
multiplexer which is shown below. 

The different lower-order multiplex groups are interleaved 
digit-by-digit and need not be synchronous. The incoming groups 
have their bit rates equalized with redundant digits by " pulse 
stuffing" before being multiplexed synchronously. The multiplex 
frame rate is 2 percent larger than the sum of the incoming 
group rates to allow for the insertion of the control digits allo­
cated to the multiplex frame synchronization , the redundant di­
gits, and the redundant-digit location codes. 

The multiplexer is combined with a line translator which con­
verts groups of four binary-digits to three ternary-digits more 
suitable for line transmission . These ternary codes are selected 
in such a way that direct-current balance and an adequate tim­
ing-content is guaranteed in the line signal. The translator is fed 
in parallel from the multiplexer so that all the equipment works 
at the incoming group rate , except for the output stage. This 
generates a ternary signal at 75 megabaud , conveying infor­
mation at the rate of 100 megabit per second. 

Pulse-code-modulation encoded speech was fed through the 
complete 96-, 384-, 1536-channel synchronous multiplex-demulti­
plex hierarchy with negligible impairment. The equipment uses 
integrated circuits throughout. 

Standard Telecommunication Laboratories, United Kingdom 

Prototype of a 1536-channel pulse-code-modulation multiplexer. 

Selbond Color Picture Tube - The Selbond® design of tele­
vision picture tube described in this journal (vol. 41 , number 4 ; 
1966) is now available in a color picture tube type A55-14X. By 
permitting the tube face to protrude slightly from the front of 
the cabinet, the depth of the cabinet can be reduced. Shallow 
cabinets are preferred by the customers. The reduction is par­
ticularly important for tubes using 90-degree deflection of the 
beam. 

The A55-14X with a 55-centimeter (21 -i nch) screen diagonal 
operates on the shadow-mask principle with 25 kilovolts on the 
anode. It requires the same deflection technique as color picture 
tube A63-11 X. The depth of the A55-14X with 90-degree deflec­
tion is 483 millimeters (19 inches). 

Standard Elektric Lorenz AG, Germany 

® Registered trademark 
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Assembly of RL6 D, 6-GHz microwave equipment at the STC Basildon 
factory . 

Microwave Link from BPO Tower in London - The British Post 
Office has ordered the RL6 D 6-gigahertz equipment for a micro­
wave link to connect the BPO Museum tower in London with 
Norwich , 111 -miles (179-kilometers) distant. The link will pro­
vide six broad-band channels, each able to carry 960 telephone 
circuits or color television. The link will be repeatered at 30-mile 
(48-kilometer) intervals en route at stations in Essex and Suffolk. 

The RL6 D equipment provides a 10-watt output from a pe­
riodic-permanent-magnet-focusing travelling-wave tube. The an­
tennas are Cassegrain-type for single- or double-field operation . 

In this link it is intended that two channe ls will carry tele­
vision: two will carry telephone circuits, and two will remain on 
standby. 

Standard Telephones and Cables Ltd ., United Kingdom 

Pentaconta 32 Rural System in Spain - Compafiia Telefonica 
Nacional de Espana has ordered 300 000 to 400 000 lines of rural 
switching equipment for delivery over a period of 8 years . The 
equipment will be manufactured in the Madrid factories of Stand­
ard Electrica and will be of the Pentaconta 32 type. Exchanges 
will vary from 30 to 700 lines and include terminal and transit 
centers with provision for toll charg ing . 

Standard Electrica, SA, Spain 

800-Hertz Level Discriminator - Since attenuation measurements 
in telephone channels are carried out periodically in automatic 
exchanges, an equipment has been developed for this purpose. 
It provides facilities for rapid measurements and recording , and 
consists of: 
- an 800-hertz signal generator with an internal impedance of 

600 ohms and balanced output ; the output level is 0 decibel 
relative to 1 milliwatt with an accuracy of ± 0·1 decibel ; 

- an 800-hertz tuned receiver selecting the received range from 
six levels 4·0, 1 ·7, 1 ·0, -1 ·0, -1 ·7 and -4·0 decibels, with 
an accuracy of ± 0·1 decibel relative to one milliwatt. Seven 
output terminals are provided accordingly. When a signal is 
detected a voltage appears on the corresponding terminal to 
operate a lamp or a recording device. 
This equipment, fully transistorized, operates with a 48-volt 

direct current over a temperature range of 10 to 60 degrees 
Celsius. 

ITI Laboratories of Spain, Spain 
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Pentaconta A 1 Switching System 

Herkomat Electronic-Control Private Automatic Branch Exchange 

A 24-channel PCM Junction Carrier System 

Mastergroup and Supermaste~group Carrier System 

Doppler VOR Ground Equipment 

Air-Navigation Horizontal Situation Display 

Computation of Urban Trunking Networks with Alternate Routing by Computer 

Numerical Evaluation of the Erlang Function through a 
Continued-Fraction Algorithm 

European Color Television Standards - The SECAM System 

Traffic Unbalances in Small Groups of Subscribers 

Delay Problems Relating to an Invariable Number of Connections per Hour, 
Having Invariable Holding Time, and Carried by a Single Outlet 
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