


































































































































































































































































































Recent Achievements

A telephone subset fitted with a model of a PCM coder-decoder

determined threshold level. By making the threshold level time-
dependent by a simple RC circuit, a smooth inverse sinh com-
pression law is obtained, giving the normal 25 dB companding
improvement.

At the decoder, the incoming PCM is first converted to pulse-
width modulation, using only digital circuitry. The resulting pulses
are then applied to a CR network whose response, sampled at
a fixed time just greater than the maximum possible duration of
the applied pulse, gives the expanded analog output.

Using thin-film techniques for the analog circuits and flat-
pack integrated-logic-circuit units, a complete coder-decoder has
been constructed with a volume of about 4 cubic inches (66 cm3),
and a power dissipation of just under 0.5 watt.

Standard Telecommunication Laboratories, United Kingdom

Slow Devices in Fast Circuits Using the Equilibrium Principle —
A 6-digit PCM coder has been built which, without extra com-
plexity, can operate much faster than a serial coder, using
devices with the same speed capabilities. The entire circuit uses
general-purpose switching transistors with an f; of 200 MHz; the
coding time per sample is 140 ns, allowing 7 MHz sampling rate.
This is 31/, times the limiting speed of a serial coder using the
same transistors. In the figure, a coding time of 90 ns for the
first 4 digits is apparent; a further 50 ns is required for the two
least significant digits.

The equilibrium method, used in this coder, implies an initial
state of balance in the circuit which is upset by an input signal,
causing each bistable digit to move towards its final equilibrium
state (the output code) at a rate determined by its own inertia,
and not by any external clock source. This coding process
requires a number of binary decisions to be made, each cor-
responding to one bit of the binary-coded output. The auton-
omous operation of an equilibrium coder allows the switching
actions following these decisions to overlap. This is in contrast
to a serial technique, where each digit is completely established
before the next one is set up.

Standard Telecommunication Laboratories, United Kingdom

Cold-Cathode Electron-Emitter Optical Display — An experimen-
tal metal-insulator-metal thin film device, which acts as a cold-
cathode electron emitter, has been used in conjunction with a
phosphor screen to provide an optical display panel.

Figure 1 shows an exploded view of a 25-element array of such
devices, each of approximately 0.1 cm? area, which can produce
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Figure 1 - Exploded view of 25-element array.
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an optical display showing simple alpha-numeric characters as
depicted in Figure 2.

The thin films are laid on glass substrates by vacuum deposi-
tion. The substrate is fixed opposite a flat phosphor screen in a
vacuum, and after an electro-forming process, the current-voltage
characteristic of the device shows a low resistance region, a
voltage-controlled negative-resistance region, and a high resist-
ance region. A similar characteristic is obtained for both positive
and negative bias potentials. In the high resistance region, with
the top metal electrode biased positively, electrons are emitted
and accelerated onto the phosphor screen by means of a voltage
of about 1000 volts connected between it and the top electrode,
causing a glow that is readily seen under normal lighting con-
ditions.

Standard Telecommunication Laboratories, United Kingdom

Figure 2 - Optical displays obtained from a 25-element array; the letter W
and the numeral 4.

Thin-Film and Printed Circuits — A new technique for the “writing
in* of patterns on a thin-film substrate that will directly produce
interconnections and resistors has been developed by Standard
Telecommunication Laboratories, and is being evaluated for pro-
duction at the STC Film Circuit Unit at Paignton, in connection
with their new fast-turn-round prototype facility.

“Writing in” equipment for tape-
controlled thin-film circuit, fa-
brication, with (inset) a typical
thin-film resistor and intercon-
nection pattern produced on a
1 X %, inch (2.5 X 1.25 cm) sub-
strate.

Electrical Communication - Volume 43, Number 1 - 1968

Recent Achievements

The technique completely eliminates all the photo-lithography
normally associated with printed wiring and thin-film circuits
and enables a typical circuit to be written on a substrate in a
matter of minutes by unskilled personnel. It makes use of a
micro-positioning table and a specially developed stylus with
fluids that are etch-resistant after hardening. The stylus is held
stationary, and the table on which the substrate is mounted
moves under it in response to coordinated instructions from a
punched paper tape, which can be prepared using a computer
fed with basic design information. Figure 1 shows the table and
its controls.

For film circuits, the starting point is typically a substrate com-
prising a sheet of 1X 1/, inch (2.5 X 1.25 cm) glass having a depos-
ited layer of, for example, nichrome under a thicker layer of
gold. In the first “writing in” process, the interconnection pattern
is traced out in etch-resistant fluid on the upper layer of gold.
The fluid is hardened, and the substrate is then etched selectively
so as to remove the gold not coated with resist, but leaving the
underlying nichrome unaffected. The resist is then removed leav-
ing the gold interconnection pattern.

A second writing operation next places an etch-resistant pattern
on the exposed nichrome. The substrate is now selectively etched
to remove uncoated nichrome only (leaving the gold connector
pattern unaffected). In this way, nichrome resistors are formed.
Line widths down to 75 microns have been produced. A tolerance
of £59 is typical for the major range of resistor values.

For printed circuit wiring, the starting point is a normal copper-
clad plastic laminate, and in this case all the copper is etched
away, except for that laying under the “written in" circuit pattern.
Line widths up to 0.15 inch (3.8 mm) can be produced.

Standard Telecommunication Laboratories, United Kingdom

Coaxial Cable System in Norway — Standard Telefon og Kabel-
fabrik A/S, Oslo, has recently delivered the last coaxial cables
for the cable system Oslo—Trondheim— Steinkjer, connecting
two of the most densely populated districts of Norway. The cable
route (see map) leads from Oslo through Gjevik, Lillehammer,
and Dombé&s to Trondheim, and further through Stjerdal to
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The Norwegian coaxial cable network.

Steinkjer. The system also includes a spur cable from Lilleham-
mer to Hamar, and a submarine coaxial cable between Gjovik
and Hamar.

The mountain crossing between Dombas and Oppdal brings
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the cable route up to a little above 1000 m altitude in the neigh-
borhood of Hjerkinn.

The cable contains two coaxial pairs 2.6/9.5 mm (0.104/
0.375 inch) of CCITT-recommended type. The two pairs together
with auxiliary quads form the center of the cable, surrounded by
a layer of paper-insulated toll quads. The cable is lead sheathed
between Oslo and Lillehammer, and aluminium sheathed for the
remainder of the route. Except for a few thousand meters of
duct cable in Oslo and Trondheim, all cables are steel tape ar-
mored for direct burial.

Between Dombas and Hjerkinn, a section of 33 km, two small
coaxial pairs 1.2/4.4 mm (0.047/0.174 inch) are included in the
cable. The pairs replace 4 of the auxiliarly quads. The small
pairs, also of CCITT-recommended type, will handle the local
traffic demand.

Between Oslo and Gjevik there are two identical coaxial cables.
One is for the Oslo—Bergen route, which was completed in
1957, the other for Oslo—Trondheim. STK has delivered a total
of 886 km of coaxial cable for the system, 142 km of which are
for the Oslo— Bergen connection.

The Norwegian Telegraph Administration has also included in
the system a quantity of toll cables for district connections. STK
has delivered in total 746 km of toll cable of various sizes.

The Norwegian State Railways, during the same period, laid
parallel toll cables on the Hamar— Lillehammer —Trondheim
section, and one cable from Trondheim to Stjerdal. Along the
greater part of the route, these cables were laid in the same
trench as the coaxial cable. For this railway cable system, STK
has delivered 907 km of toll cable.

On the Oslo— Gjevik— Vinstra and Steren —Trondheim sec-
tions transmission equipment of ITT manufacture has been in-
stalled, with 4 MHz repeaters and 9 km repeater distance. The
maximum possible capacity is 960 telephone channels. No trans-
mission equipment has yet been installed in the remaining sec-
tions, but it has just been decided to order 12-MHz equipment
from Siemens for the Vinstra—Trondheim — Steinkjer section.
The 4-MHz repeaters from Steren to Trondheim will then be in-
stalled elsewhere. This equipment allows for a maximum of 2700
telephone channels. The repeater spacing is halved to 4.5 km.

Since part of the cable sections had already been installed with
the objective of 9 km repeater distance, it was necessary to
investigate impedance mismatches in the neighborhood of the
new repeater sites. The quality of the coaxial pairs, however,
was such that only a couple of doubtful mismatches were en-
countered.

Standard Telefon og Kabelfabrik A/S, Norway

Stockholm—Arlanda ATC-center
delivered by SRT in 1964
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Air-Traffic-Control (ATC) Data Displays — Eurocontrol — the
central European multinational organization for control of the air
traffic in the upper air space — has placed an order for an
experimental ATC Data Processing System for its Brétigny test
center with a European Consortium headed by Marconi, UK.
The data display system included in the project consists of
26 viewing units (11 X 24 inch), control devices (rolling balls, light
pens, keyboards, etc.), display back-up system (digital logics,
memories, character generators, etc.) and operator consoles,
which will be supplied by Standard Elektrik Lorenz AG, Germany,

1260-channel equipment - Terminal equipment of the trial section.
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with Standard Radio & Telefon AB, Sweden, as the main sub-
contractor. The delivery will be based on SRT's recent design
of display systems, fully microminiaturized, which are still more
advanced than the already widely well-known systems delivered
for installations, such as the Stockholm-Arlanda, Oslo, and Copen-
hagen ATC centers.

Standard Radio & Telefon AB, Sweden

1260-Channel Line Equipment for Small-Diameter Coaxial Cable
System — This fully transistorized equipment, developed by
Standard Téléphone et Radio S.A. (see Electrical Communica-
tion, Vol. 41 [1966], n°3, pp. 313—319), operates with buried
telecontrolled repeaters at the nominal interval of 2.97 km. The
maximum number of repeaters between two terminals is 26 to 30,
so that it is possible to utilize dependent repeaters over a
distance of 81 km.

These repeaters are temperature compensated. Over longer dis-
tances, pilot-regulated repeaters are introduced. In case the pilot
fails, power over-regulation is avoided by connecting each pilot-
regulator (thermistor) to an emergency heating voltage supply.

A trial section, 47.7 km in length, was installed in Spring, 1967,
and subsequently tested. All measured characteristics; frequency
response, noise, cross-talk, etc., met all expectations. On the
same occasion, cable attenuation and temperature variations of
the ground and manholes were measured. Temperature recording
has been continued for a longer period.

The test results are as follows:

— the residual distortion of attenuation for the whole frequency
band is less than  0.04 Np;
— the near-to-distant cross-talk difference for the whole fre-
quency band is greater than 11.5 Np;
— with a + 1.85 Npm0 white noise load, the worst-case total
noise is 1.5 pW/km.
Standard Téléphone et Radio S. A., Switzerland

Satellite Space Camera Program — The National Aeronautics
and Space Administration has ordered an additional flight model
of a daytime space camera system for the Nimbus-D satellite to
be launched early in 1970. A unit under test is shown in the
photo. It will be similar to that now being developed for the
Nimbus-B satellite scheduled for launch early in 1968. Both sys-
tems rely on our Vidissector camera tube, the “eye” of the
system.

1260-channel equipment - 6 MHz bandwidth line amplifier with pilot-regulator
and supply separator filter.
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While the daytime camera on Nimbus-D records global cloud
cover and weather patterns in visible light, a filter-wedge spec-
trometer will measure and analyze vertical distribution of water
vapor in the atmosphere of the earth.

Our total of nine satellite space systems includes two cameras
aboard weather satellites Nimbus | and Nimbus I, launched in
1964 and 1966, two photoelectric cameras on Orbiting Geophysi-
cal Observatory satellites also launched in those years, and five
cameras or instruments for Nimbus-B and Nimbus-D. In addition
the moon-mapping Lunar Orbiters | through IV were all guided
from earth to the moon with the aid of our photomultiplier tubes.

ITT Industrial Laboratories, United States of America

Underwater Tracking Range of Hawaii — In the Kaulakahi Chan-
nel between Niihau and Kauai, the Hawaiian Islands, is the
Barking Sands Tactical Underwater Range recently completed
for the United States Navy. This unique tracking facility enables
evaluation of tactical performance of antisubmarine weapon sys-
tems under actual sea conditions over distances of more than
50 miles (80 kilometers) and depths from 400 to 1000 fathoms
(730 to 1800 meters).

Hydrophones, projectors, and associated in-water electronic
equipment must withstand the pressure of deep water for many
years. Acoustic signals received by the instruments are trans-
mitted to shore over more than 400 miles (640 kilometers) of
cable.
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Daytime camera system for the
Nimbus-D satellite being tested
under conditions of outer space.

On-shore equipment includes both analog and digital proces-
sors, timers, underwater and surface communication systems, con-
soles, displays, and two digital computers. It provides for real-
time tracking and control of tactical maneuvers.

Pre-acceptance tests using Navy vessels and weapons systems
demonstrated the operational capabilities of the range.

ITT Avionics Division, United States of America

Navigation-Satellite Shipboard Sets — The United States Navy
has placed an order for the design and manufacture of radio
navigation sets for use with navigaton satellites. The Navy de-
signation is AN/SRN-9 and commercial version will be called
“Sea-way” (Model 4007 AB).

Navigation satellites (P. C. Sandretto, “Terrestrial Navigation by
Artificial Satellites”, Electrical Communication, volume 39, num-
ber 1, pages 155—167; 1964) transmit signals to earth on two
frequencies, modulated to give the position of the satellite and
the exact time. This information and the Doppler shift due to the
motion of the satellite with respect to the receiver are recorded
and processed in a relatively small computer to give the position
of the receiving station. Transmission on two frequencies permits
correction for variations in the refractive index of the transmis-
sion path. These navigation fixes are independent of weather
and are useful not only at sea but on land for geodetic surveys.

ITT Federal Laboratories, United States of America
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