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TELEVISION TRANSLATOR
fully solid state

015
fop quality

maximum reliability

Bands

Output power

Noise figure

Automatic gain control

Intermodulation

Temperature range

Power supply

0.5 W MODEL RTV - 585

I and III

0.5 W peak vision, 0. 1 W sound

less than 8 dB

input ± 12 dB, output ± 0. 5 dB

lower than -51 dB

from - 15 to + 50°C

a. c. line or battery : 18VA

ELIT-ELETTRONICAITALIANA
Cable address : ELITM1LAN-MILANO Via Gadames 100 MILANO (Italy)

Brown Boveri Electron Power Tubes for

Broadcast and Communication Transmitters

BTS 6-1
Driver

ill

Broadcast transmitter

^ I

6. 25 RV

1 kW

10 kV, 0, 5 A

BTS 50-1

Power amplifier

TQ 81 HV Rectifier

400 kW

24 kV, 45 A

280 kW
Power

output

(carrier)

BTS 50-1 . Modulator

12. 5 kV

1891-1966

Complete Range of
Power Triodes

(Water, air op vapour-cooled)

Complete Range of
High-Voltage Diodes
and Thyratrons

. Power tubes to solve every transmitter problem . Write for detailed information to

Brown, Boveri &Co., Ltd., Baden, Switzerland Representatives in most countries



You can get all
these 12 features in

only one 5/10 kw
AM transmitter

^'»

1 Solid state f-f exciter (± 5 eps guaranteed).
2 Solid state audio driver.
3 Solid state rectifiers.
4 Extended operating console for metering and

control.

5 Unequalled compactness-only 69" high, 6775-
wide, 32" deep.

6 No external power components.
7 Remote control circuits incorporated.

8 Designed for automatic operation.
9 Loading control of power output.

10 Automatic tuning of PA.
11 Variable vacuum capacitors in tuning and

loading.
12 All components accessible; easy maintenance.
It's Collins' new 820 E/F-i 5/iokw AM trans-
mitter. Contact your nearest Collins Sales Office
for descriptive brochure.

COLLINS

TELECOMMUNICATIONS/CALCUL/CONTROLE

COLLINS RADIO COMPANY . DALLAS, TEXAS . CEDAR RAPIDS, IOWA . NEWPORT BEACH, CALIFORNIA . TORONTO, ONTARIO
BANGKOK . BEIRUT . FRANKFU'RT". 'HONG "KONG".' KUALA LUMPUR". LOS ANGELES . LONDON . MELBOURNE . MEXICO CITY . NEW YORK . PARIS . ROME . WASHINGTON . WELLINGTON
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Eliminated by Revere-Mincom

Universal Dropout Compensator...

The Revere-Mincom Universal Dropout Compensator was developed for
use with normal professional recorders such as Ampex, RCA or similar.
Operates with various transmission standards (525, 625, etc. ). Both low
band and high band. Black and White or Color. Available for 50/60 cycle
operation, 110/220 volt. Particularly useful in high band recorders where
dropout problems are 5 to 6 times as severe as in older low band machines.

The Revere-Mincom Universal Dropout Compensator restores picture
quality by detecting dropouts in the RF stage and substituting stored
information from the previous line for the "lost" signal.

Moderately priced, the Dropout Compensator features maintenance-free
solid state circuitry, standard rack mounting and compatibility with video
tape recording equipment.

Rescue old tapes. Insure optimum playback quality in new recordings.
Save money by eliminating unproductive engineering evaluation time
and unnecessary wear on expensive recorder heads and video tape re-
cording equipment.

For additional information, contact any of the listed 3M Company offices
or write directly to 3M Company, International Division, P. O. Box 3800,
St, Paul 1, Minnesota, U. S.A. Attention: J. L. Kamiske.

AUSTRIA, P. O. Box 99, Vienna 64 / BELGIUM, 36
rue Demosthene, Anderlecht, Brussels 7 / DEN-

MARK, Sjaellandsbroen 2, Copenhagen SV/ENG-
LAND, 3M House-Wigmore Street, London W. I
FRANCE, 135 Boulevard Serurier, Paris (19 me)

GERMANY, Postfach 5629, Dusseldorf / ITALY,
Via G. Gozzi 1, Milano / LEBANON, P.O. Box
2460, Beirut / NETHERLANDS, P.O. Box 193,
Leiden / NORWAY, P.O. Box 51, Okern, Olso 5
SPAIN, Apartado 25, Madrid 16 / SWEDEN, P.O.
Box 6071, Stockholm / SWITZERLAND, P. O. Box
232, 8001 Zurich

International Division gin
ICOmPANY



CABLES
For studio, mobile or remote use, BIW offers rugged, reliable cables
for color and black and white cameras. All types are offered in com-
plete factory wired and tested assemblies, cut to any desired length.
Or, they can be had in bulk.
BIW TV cables are available for all models of American, British and
European cameras. Particularly interesting are the BIW prefabricated
custom terminations for studio wiring. These provide instantaneous
hook-up' and save technicians time in providing trouble free installation.
BIW has designed and made TV camera cables since TV'S inception.
Long experience since this time provides the knowledge to produce
quality cables that:
1. Have unusual flexibility that permits easy camera action whether

in complex studios, dirty, wet football fields or sub-zero St. Moritz.
2. Have tough, durable neoprene jackets that withstand the rigors

of abuse from dollies, trucks and dragging.
3. Have signal and control leads grouped to minimize cross talk.
BIW also makes cables for special application television cameras. Let
us know your requirements and we will send complete information,
catalog and quotations.

BOSTON INSULATED WIRE
and Cable Company

Roof top model SST/1
(weatherproofed)

TELEVISION TRANSPOSER
SOLID STATE
5 WATT OUTPUT

*previously termed translator

Transposition of channels without demodulation
throughout Bands IV and V Q Max. peak vision
output: up to 5W (depending on frequency and
video requirements) Q Bandwidth : 8 Mc/s ± 0. 5dB
D Signal to Noise Ratio: 55dB at -40dBm Q
AGC: ± 10dB reduces to ± 0.5dB Q Frequency
Stability: ± 180 c/s on the transposed interval for 30
days D Ambient: -20°C to + 50°C Q Supply:
28V at 100W

Video Performance at 1W: Q Cross-Modulation:
better than 60dB D Differential Phase: 1° Q Sync.
Pulse Crushing: 5% D Group Delay: ± 20nS

Rack-mounted model SST/2

(as supplied to the B. B. C.)

AVAILABLE SHORTLY
FM Sound Transposers
in Band II (solid state

-to B. B. C. specification)

Boston 02125, Massachusetts

Engineering Design & Supplies, Ltd.
Station Approach, Bourne End.

Bucks., England

BIW/International
Boston and Montreal

GEDEBIW
11 Rue Jeanne D'Asnieres

Clichy (Sein) France

For full specifications write to
Microwave Group, Ether Engineering Limited, Park Avenue, Bushey, Herts, England
One of the Pye Group of Companies





"COMPACT"
T. V. STATION

SUITABLE FOR EDUCATIONAL ORGANISATIONS,
AS WELL AS NATIONS AND AGENCIES WISHING
TO USE TELEVISION TO WIDEN THE SCOPE OF
THEIR ACTIVITIES

ECONOMICAL
IN TECHNICAL
STAFF
AND POWER
CONSUMPTION

««f^iS!SSi?%'?;'.̂ 8'r iPBS^"<"n'

^!:^&^KSS£S£SS^. <. '..

EASY
TO INSTALL
AND TO
MAINTAIN

COMPAGNIE FRANCAISE THOM SON-HOUSTON

THOMSON CFTH HOUSTON

. TRANSISTORISED VF CHAIN (CAMERAS
RLM-SCANNER AND FILM-RECORDER)

. TRANSISTORISED AF CHAIN

. LIGHTING EQUIPMENT (100 m2)

. 500-WAH. BAND-111 TRANSMIHER

. COMPLETE WITH MEASURING INSTRU.
MENTS

COLOUR
TELEVISION

Information and catalogues available on request

ING-SPOT FILM-SCANNER

TH. T. 2300
For 35- mm FILM

FLYING.SPOT FILM-SCANNER

TH. T. 2301
For 16-mm FILM

FLYING-SPOT SLIDE-SCANNER
FLYING-SPOT

SOLID-STATE TECHNIQUE THROUGHOUT

COMPAQNIE PRANCAIS

Information and catalogues available on request



FABBRICA ITALIANA APPARECCHI RADIO
Via G. B. Grassi, 93 - MILANO - Telefono 306.241 - 306. 841 - Telex 31295

PROFESSIONAL ELECTRONIC DEPARTMENT

TELEVISION REPEATER
P 3149 VHF/VHF

This "fully transistorized equipment" uses a rack of 19" and allows the conversion of television
channels according to CCIR standard.

Band 1/Band III; Band 111/Band 1; Band 111/Band III.

Ou+pu1' 

power : 100 mW peak video.

Threshold sensibility : 4, 5 ju.V.

Power supply : from mains 220/1 10 VCA -30% + 20'% 50 ... 60 Hz; current consumption 75 VA;
from battery 48 V - 20% + 30% consumption about 50 W.
Size: width 482 mm, height 261 mm, depth 220 mm.

The repeater P 3 149 can be supplied with a,n electronic tubes amplifier for power supply from mains
220/110 ±2'%, 50 ... 60 Hz, by means of which in the execu+io.ns P152 and PISS it is possible to
increase the output power respectively to I W and 5 W peak video.

NOUVEAUX 1000 1<W

VAPOTRONS

TRIODES ET Tl
POUR

RADIODIFFUSION
TELECOIVIIVIUNICATll
RECHERCHE SCIENl
APPLICATIONS INI

10 kW

TH 495

TH 519

Grace aux travaux theoriques
et experimentaux poursuivis de-
puis de nombreuses annees,
pour ameliorer la technologie
des tubes et augmenter la
capacite de dissipation des ano-
des, THOMSON met a la dispo-
sition des constructeurs une
nouvelle serie de tubes VAPO-
TRON (triodes et tetrodes) leur
permettant la realisation de
materiels de puissance accrue
dans un encombrement plus
reduit.

COMPAGIMIE F R A IM Cj^^gJ

DIVISION TUBES ELECTRONIQUES - 6, RUE MARIO-NIKIS

THOMSON- HOUSTON

PARIS Vllle TEL. 783 91-00
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Miniature Studio Microphones

Stereo Microphones

Measuring Mlicrophones

Complete Stereo and

Mono Disk Cutting Equipment

Write for details

GEORG NEUMANN
LABORATORIUM FUR E LE KTROAKU STI K GMBH

1 BERLIN 61 . CHARLOTTENSTRASSE 3

TELEX 018 45BB . TELEPHONE S1 48 9S

1611

RF-cables all over the world

During recent decades the quality of F&G products
could be proven time and again on the radio-fre-
quency sector. Many of these products have had a
resounding success in sound and television broad-
casting stations and studios both at home and abroad.
Special significance has been won by F&G radio-
frequency cable with Styroflex tape helix insulation
and seamless aluminium outer conductor. On account

of its excellent properties it was already installed in
1949 in VhlF transmitter stations in the Federal

Republic of Germany and other European countries.
German and foreign medium wave stations as well
as television stations have also been equipped with
this F&G cable.

Intensive research and development along with
close co-operation with the users is F&G's way of
working on new vistas for the future and providing
products suitable for the world of tomorrow.
F&G, a firm with a very strong tradition, keeps pace
with progress while working for the future.

OUR AGENCIES: BRUSSEL . INNSBRUCK . LONDON . MAILAND . OSLO ' PARIS . ROM . STOCKHOLM . ZURICH
BOGOTA. BOMBAY. BUENOS AIRES. HONSKONG.JOHANNESBURe . KHARTOUM . NEW r ORK. MELBOURNE
MONTE. VIOEO . SANTIAGO DE CHILE: -SINGAPORE . TEHERAN . TOKYO ' TORONTO . WELLINGTON

FELTEN&GUILLEAUME
CARLSWERK AG
KOLN-MULHEIM
Federal Republic of Germany



SOLVES THE PROBLEM OF MEASURING

AND RECORDING PROGRAMME

VOLUME WITHOUT INERTIA.

for AM and FM signals

PEAK VOLUME ANALYSER

AP/644-T

manufactured by

^r£Ri\\
b^. , ^
'^°' f^n, o., c, A^°-^'c'

Entirely solid-state design

measures and records the volume

of any programme signal.

Adaptable as level-analyser
for audlo-frequency signals.

(Twelve sets have been supplied
to the RADIOTELEVISIONE ITALIANA, Miiano).

PR ECI S E

COMPACT

VERSATILE

TEAM s. a. s. - c. so di Porta Nuova 13 - Milano (Italy) - Tel. 6392 i 2

J100KW

A world of high-ppwer
transinitter experience

In the field of high-powered, medium-wave AM transmitters,
Gates is a world leader. Why? Take the model BC-IOP. It's a
completely self-contained 10KW transmitter, designed for
reliability... wide frequency response. .. less floor space...
and low operating cost. Or the model BC-50C which offers
the lowest hourly tube cost of any 50KW transmitter. Or our
model BC-100G... a 100KW transmitter that provides un-

surpassed reliability even in areas of extreme temperatures
and humidity. All Gates high-powered broadcast transmitters
utilize high-level plate modulation and long-life silicon power
supplies. Write or cable for full information.

GATES ?\/ledium-Wave Broadcast Transmitters

Power
Output

Type No.

100KW

BC-100G

50KW

BC-50C

10KW

BC-10P

5KW

BC-5P-2

1000
500
250

WAHS

BC-1G

1000
500
250

WAHS

Vanguard I
(transistorized)

GATES RADIO COMPANY . QUINCY, ILLINOIS 62301 U.S.A.
A subsidiary of Harris-Intertype Corporation



\J INAWORIDOFSPECIAUS

In broadcasting studios this little machine, the
Philips EL 3400 Video Recorder, so compact that
it can be stored in a cupboard; will do its job with
unruffled calm sitting on the floor if need be.
It can release the costly studio recorders from all
but their own special job of recording programmes
that are going to be fed straight to the transmitters.
All rehearsals, auditions, dry runs and records of
transmitted programmes, that are purely "for the

PHILIPS PHIIIPS

THIS SPECIAL
SERVES THEIR BEST INTEREST

record", can be handled with ease by this ingenious
machine.

It can be the director's right hand, and the producer's
scratch pad, day in, day out at many times below
the cost of the "big stuff".

Its size jts conception and its price make the Philips
Video Recorder what it is: a high quality tool at
low capital and running cost.

EL 3400 VIDEO RECORDER

............... .................

FOR FULL INFORMATION tear off the foot of this page, pin it to your letterhead
and post to:
N.V. PHILIPS- GLOEILAMPENFABRIEKEN, ELA DIV. (S. R) EINDHOVEN, HOLLAND

TV AND VHF FM
TRANSMITTERS

AND TRANSPOSERS
100 mW (transistorized) to 1, 5 kw.

RADIO UNKS .
400 to 2000 mc/s

AERIALS .
Yagis-Corners-Reflectors-Panels

MISCEUANEOUS .
Combiner Units-Cavities-Filters

RADIO-TELEPHONES
base - mobile - portable stations
Bands :40-80-150 - 450 mc/s

AIR-BORNE VHF
TRUNS-RECEIVERS "NAVCO"

480 channels

CLOSED CIRCUIT TELEVISION
Cameras-Monitors

LABORATOIRE GENERAL DES TELECOMMUNICATIONS
4, rue de Garches (92) Saint-Cloud - France - T61. : 605.69.10



With these films... and these machines your news is on the air in minutes

The Eastman Rapid Access System is designed to put fast-
breaking news events where you want them-on the air-
in the shortest time possible. It gives you a selection of
negative and positive 16mm films, including EASTMAN RP
Panchromatic Negative Film, Type 7229, which is pre-
hardened, high-speed (ASA 250) and magnetically pre-
striped. It's the one to use for tight deadline shooting. Heart
of the System is the EASTMAN VISCOMAT Processor which
delivers the film ready for broadcast, dry to dry, in two min-
utes. How do you operate the VISCOMAT Processor? Merely
press the "start" button; clean-up takes twenty seconds.
You're assured of uniformly excellent results because
viscous processing does away with the variables of agitation
and replenishment of chemicals. And now you're ready to
put the film into the EASTMAN 16mm TV Projector, Model
285. Not only does this projector give you unsurpassed
image quality, it is the industry standard for reliability. It
assures uninterrupted top performance by isolating shock
forces. For full details about the superbly practical Eastman
Rapid Access System, contact your Kodak representative.

International Markets Division

Eastman Kodak Company, Rochester N Y , USA



EMI ELECTRONICS MAKES
A WORLD OF DIFFERENCE

LEADERSHIP

SEPARATE MESH IS NOTHING NEW TO EIWII!
EMI led the world in the development of the 1" separate mesh vidicon* and continue
to do so with the Type 9697 i" separate mesh tube. Separate mesh and low wattage
heater was in fact a standard feature of all EMI vidicons two years ago and EMI had
.then already overcome the problem of excessive red response and was producing
very uniform prefabricated target tubes, ideal for studio broadcasting. The ?" vidicon
is a superb tube capable of high definition pictures with a spectral response to suit
the majority of applications. Apart from versatility in performance, this tube has a
ruggedised gun assembly. The depth of modulation can be seen in the response
curve below. The range is comprehensive and for several years EMI have also led
with outstanding vidicons for special applications, Ultra-Violet, !nfra-Red and for
rugged conditions. The word "Service" really means something at EMI. Engineers
experienced in projects associated with camera tubes are always ready to discuss
special requirements and EMI maintains a service to studios for all camera tubes-for
"off-the-shelf" delivery phone hlayes 3888, Ext. 2076.
# The paper "Some Problems of Resolution in Low-Velocity Camera Tubes" was presented at the Inter-
national Television Conference, on 1st June, 1962, by hi. G. Lubszynski, Dr. Ing., F. Inst. P., and J, Wardley,
B. Sc., A. lnst. P, ofEMI.

\VM1 EMI ELECTRONICS LTD
VALVE JIIVISION . HAYES . MIDDLESEX . EN6LAND . TELEPHONE: HAYES 3888

Above: The top line of tubes are EMI i"
vidicons and for comparison the bottom line
are 1" tubes.
Below: Depth of modulation of i" vidicon
Type 9697 for wall anode at 290 V, and Mesh

at 500 V, signal current of 0. 15 fiA, and
scanned area 6. 60 mm. x 4. 95 mm.
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EMI ELECTRONICS MAKES
A WORLD OF DIFFERENCE

NlWSOUDSTME4li IBH INBGE OlfflllUIN CANERA
EMI's new 4^" image orthicon camera channel is a multi TV standard, solid state design.
having full facilities for studio and outside broadcast use. Four position lens turret accom-
modates a range of lenses from 1|"-40" focal length. Transistor circuits are used throughout
and plug-in printed wiring sub-units provide excellent accessibility and ease of maintenance.
Other features include:- . R.T. H. or Angenieux Zoom Lens can be fitted to the turret or
direct to the camera by means of an adaptor in place of the turret . Remote control of lens
apertures and remote indication of turret position . Built-in 7 electronic viewfinder . Pre-
set station filter wheel . Variable aperture correction . Switched gamma correction.
. Switched positive/negative picture output . Switched scan reverse which may be
remote controlled H Integral electronic image orbiting device . Built-in test signal facilities
. Four isolated composite or non-composite outputs. . "Joystick" remote control
panel (if required) for one-man multi-camera control . Quick-release camera cable
connector. . Multi TV standard (625 lines C. C. I. R. /O. I. R.. 525 lines I. R. E. /E. I.A.. 405
lines U. K. ) simply changed by a single switch on the engineering line-up panel.

EMi4i ImageOrthiconZoom Lens Cam eraType 207

IEMI IEMI ELECTRONICS LTD
J BROADCAST AND RECORDING EQUIPMENT DIVISION . HAVES . MIDDLESEX . ENGLANl . TEL: HAVES 3888
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TELEVISION
COLOUR FILM SCANNER
FLYING-SPOT SYSTEM* NO REGISTRATION ERRORS

E. B. U.
REVIEW

PRICE : 45 Belgian Francs

For 16-mm-Colour Film with
Pneumatic Fast Pulldown Mechanism

Film transport within
vertical blanking

Uninterrupted scanning
of a complete film frame

Plug-in module construe-

tion -transistorized

Rapid start and stop

Automatic tilm
threading
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a at
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For 35-mm-Colour Film in our Proven Design

v^ith Continuous Film Motion

SOUND: OPTICAL SOUND (COMOPT)
MAGNETIC SOUND (COMMAG)
THE SCANNER CAN BE COUPLED WITH
SEPARATE SOUND REPRODUCTION
DEVICES (SEPMAG)

FERNSEH GMBH DARMSTADT

6100 DARMSTADT-GERMANY, RO. BOX 429
Cables: Fernseh Darmstadt -Telex: 04189256 -Tel. :(06151) 73456, 75051
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FIELD.STRENGTH MEASUREMENTS
AT FREQUENCIES IN EXCESS OF 30 Mc/s

The method used at the RAI's Monitoring Station at Monza

by G. GENTILE *

Summary.

If one tries to utilise, on VHP and UHF, the methods
adopted for measuring LF and MF field-strengths, several
anomalies are observed, resulting from the undulatoiy nature of
the field and from the reflections that occur between the
transmitting aerial and the point of reception. The author
draws attention to the difficulties that arise in such circum-
stances and describes the method of " vertical sounding at one
point" which is utilised by the RAI for measuring field-
strengths at frequencies above 30 Mc/s.

In order to make clear the principle of the method, he
explains how the resultant field, whose components are the
direct field and the field reflected from a horizontal plane,
varies as a function of the height above the ground. He applies
these data in order to interpret the results of measurements
of the field-strength at various altitudes ; he gives some graphs
depicting the variation of the field-stiength as a function of
height observed in several actual cases and indicates how the
direct field-strength to be determined may be derived from these
data.

Genercd.

The ever-increasing use of VHP and UHF for broad-
casting has, in the past decade, more and mo're frequently
resulted in the need for field-streagth measurements as
part of measuring and monitoring operations. As regards
the Radiotelevisione Italiana (RAI), these measurements
have been effected at its Mo'aza Monitoring Station, first
of all in Bands I, II and III for the installation and
supervision of the FM and television networks, and later
also in Band IV for the stations of the Second Tele-
vision Programme.

These field-strength measurements relate, in particular,
to the following :

a) Inherent problems of transmhtmg aerials, such as the
determination of the gain and of the directivity in
the horizontal and vertical planes, as well as the
determination of the power radiated in various
directions.

b) Problems relating to radio-wave propagation and
therefore to the study of the influence thereon, both
qualitatively and quantitatively, of the ground, of
natural and artificial obstacles and other factors that

may modify the propagation between two. given
points.

c) Problems relating to receiving aerials and to the
reception of radio' signals : the study of the correct
installation of the aerials, cases in which reception is
disturbed by the effect of obstacles (reflections,
distortion etc. ) or by radio interference and the like.

d) The determination of the area in which the unvary-
ing reception of a programme is possible, that is, the
determination of service areas.

Fo'r effecting such measurements, the RAI's Monitor-
ing Station has, since 1954, used a particular method
which, in addition to. advantages of a general nature
which are described elsewhere, makes it possible to' ob-
tain a high precision, especially when the measurements
are effected over broken ground, which is often the case
in Italy.

This method was based upon various experiments and
facts, including the following :

i) The first field-strength measurements effected in
the VHP band showed that the methods valid for
kilometric and hectometric waves cannot be reliably
applied in the VHF bands, especially over broken
territory.

ii) From measurements effected at points of different
orographical characteristics, it was found that the
variation of the field-strength obtained by displac-
ing the aerial at a constant height from the ground
does not obey any general rule : over flat country,
the field-strength often remains constant ; over
broken territory it varies in an unpredictable fashion
that cannot be explained from first principles.

iii) The variation of the field-strength at one point, as
a function of the height above ground, is not always
linear. Linearity with altitude is observed over flat
ground if the transmitting aerial is distant and not
too high. Oa the other hand, over hilly or moun-

field-strength

* Mr. Gentile is with the Radiotelevisione Italiana.

Fig. 1. - An example of the variation of the field-streiigth as
a function of the height of the measuring aerial above the

ground, for propagation over very irregular terrain.
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fleld-strength

height

Fig. 2. - Theoretical variation of the field-strength as a
function of the height of the measuring aerial above flat
ground, when there is a large difference of level between the

transmitting and measuring aerials.

tainous ground, the curve of the field-strength as a
function of the altitude above ground can have any
shape (see ?!g. 1).

iv) Over flat ground, not far from the transmitter or
with important differences of level between the
transmitting aerial and the ground surrounding the
point of measurement, the variation of the field is
periodical, corresponding to a series of half-wave
sinusoids (Fig. 2).

Undulatory nature of the field.

Many of the above, and other similar facts not cited,
may be explained by remembering the undulato'ry nature
of the field. As has in fact been noted, the wave, on
striking the ground and other obstacles, is reflected,
refracted and diffracted. At a point in space, we can
therefore observe the direct field due to straight-liae
propagation and also reflected, refracted and diffracted
fields. As a result, the field-strength is a parameter
which is not easy to measure. The difficulty lies not so
much in the actual execution of the measurement, as
in the interpretation of the result obtained.

Moreover, further difficulties arise if it is desired that
the result obtained at the point of measurement be
representative of the field throughout the surrounding
area, from a minimum of some hundred square metres
to a maximum of several square kilometres.

Field-strength measurement difficulties.

Notwithstanding the field's being propo'rtional to the
radio-frequency voltage read on the field-strength
measuring instrument, this does not signify that the
field-strength measurement is as easy and simple as that
of a radio-frequency voltage.

The only case in which this happens is when the
transmitters and receivers are isolated in space and far

from any reflecting bodies. The measurement of a field
is complicated, as has already been said, by the propaga-
tion phenomena that result from the undulatory nature
of the field, and in particular, by reflections and dif-
fraction of the ground and o'f other natural obstacles.

Since the importance of these phenomena varies with
the frequency bands at any given point of measurement,
besides the principal wave, there will be present other
waves, whose intensity and importance will vary from
baad to band.

In the face of difficulties due to' the superposition of
many waves or rays (which add vectorially), the field-
strength measurement should be made with particular
caution, in such a fashion that the result obtained is that

due to the ray or rays which we wish to' observe and
that it is independent of the unwanted rays (reflected,
indirect etc. ). Mention should be made of tlie fact that
the field-strength due to the unwanted rays can be equal
to. or even as much as twice that of the ray to' be
measured, so' that the result of a single measurement,
which should give the value E, can give any value
between zero and 2 £, or even more. In order to avoid
errors and so that the result should be valid in the

widest area possible, it is recommended, so as best to
obtain the wanted result, to adopt the following method
for the measurements.

Measuring method.

The measuring method used in the M'onitoring Station
of the RAI, a method which may be called the method
of " vertical sounding at one point ", consists of displac-
ing the aerial of the field-strength measuring instrument
along the vertical at the point of measurement, noting
the field-strength at various heights above the ground.
In this way, at a suitably chosen point, one determines
the variation of the field as a function of the height
above the ground. The variation observed, appropriately
interpreted, as will be shown below, makes it possible
to determine both the direct and the reflected field
in the measuring area.

This method gives optimum results over ground of
every type, is very exact and can be justified theoretically.
Moreover, it takes account of the ground effect and
makes it possible to eliminate the influence of any
possible obstacles near the point of measurement.

Composition of the field in a simple case.

In order better to explain the general mechanism o'f
field-strength measurements at frequencies in excess of
30 Mc/s, especially using the vertical-souading method,
it is necessary to give some theoretical consideration to
the influence of the height above the ground on the
field-strength. The results obtained are very interesting
and are not at all evident at first sight. The illustra-
tion in Fig. 3 depicts a very simple case of direct
practice over flat ground within the optical horizon of
a transmitter situated on the summit of a hill.
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E^,, «n,=E^k(h)E, =E, [l. k(h)e-3'Ar]

A^2?X26H =1T^

^- 

Fig. 3. - Vector-addition of the direct field Es and the reflected field Er ; the simple case
of a transmitter located on a mountain top.

k is the reflection coefficient, A ip is the phase-difference between the direct and reflected rays.

At a point situated at a height h above flat ground,
two rays meet, arriving from a transmitting aerial in
sight. One of these rays of field-strength E^ arrives
directly without touching the ground. The other ray
arrives at the measuring point after having been reflected
at the ground.

If it is assumed that, on leaving the aerial, the field-
strength of this second ray be E^, the field-strength of
the ray which arrives at the measuring point will be
kEr due to the effect of the ground (k being the
rtflection coeffi'cient). In practice, the phase of kEr will
differ from that of E^ by 180°, because of the effect of
the reflection, and it will also differ from that of £;;,
because the two rays have travelled over paths of
different lengths. The resulting field at height h will
be given from the vectorial sum of the fields due to
ray Eg, and ray ̂ £y .

It is easy to demonstrate that the resulting field-
strength at a height h is given by the following ex-
pressloa (assuming the modulus of Es to be equal to that
of £, ) :

E^ =E,(l-ke'^)

where Ap, which is the phase difference of the optical
paths of Eg. and By , is :

Ap =
2-K 2hH

D Al

with A, =
\D
4H

The heiglit h^ has an interesting physical interpreta-
tioa and is the most important datum for the execution

of the measurement according to the vertical-sounding
method ; h^ is the height at which the resultant freld-
strength attains its frrst maximum.

At the top right-hand side of Fig. 3 is depicted Ae
graphical combination of the two vectors Eg and kE^..
It will be seen that, -with the changing of Ap and of the
height above the ground, the resulting field-streagth
increases steadily from (1-k)Es to (I + k)E^ then
decreases again to' (1 -k)E^ and so on. The maximum
values are 0 and 2 E^.

Theo'retically, in the simple case illustrated, it there-
fore results, either from the formula given for E,.es or
from the graphical addition of the vectors £<; and kEr ,
that the resultant field-strength varies with the height
above the ground according to a sinusoidal law as in
Fig. 2.

Fig. 4 shows the theoretical variation of the field as a
function of the height in the cases of k (reflection coef-
ficient of the terrain) equal to unity and of k equal
to 0. 6.

Because, in general, the reflection at the ground for
frequencies beyond 30 Mc/s is in practice always total
(except in cases due to the broken nature of the ground
over which the point of reflection is displaced), in the
simple case illustrated we may consider that ̂  is always
unity and that the variation of the resultant field-
strength is given by the continuous-line curve in Fig. 4,
which oscillates from 2 E^ to zero.

The graph in Fig. 5 depicts the variation of the
field-strength along the vertical of a point, due to two
transmitters, one on 500 Mq/s and the other on
200 Mc/s. Both the transmitters are in the same trans-
mitting station, that is, they are at the same distance
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Fig. 4. - Theoretical variation of the field-strength as a function of the height above the ground
of the receiving aerial, due to the combination of the direct and reflected rays, for the cases

where the coefficient of reflection I: == 1 (full line) and 0. 6 (broken line).
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Fig. 5. - Variation of the field-stiength as a function of the height of the receiving aerial,
for the cases of transmission on 200 Mc/s (broken line) and 500 Mc/s (full line).

and at the same height above the ground. For reasons of
simplicity, these graphs have been drawn on the assump-
tion that the distance and height of the transmitters are
such that the first maximum of the resulting field occurs
at a height of 10 m for 500 Mq/s and, consequently, of
25 m for 200 Mc/s. Such a situation occurs, for example,
when the point of measurement is situated at a distance
of 30 km from the transmitters and the aerial, trans-
mitting over flat ground to the measuring point, is
450 m high.

Fig. 5 clearly shows the effect of the frequency on
the variation of the resultant field. It will be seen,
moreover, from this figure that around 20 m there is
a minimum of the Band-IV field and a maximum
of the Band-III field. Moreover, if we decide to make

the measurements at a fixed height above ground, it

will be seen how the field-strength measured, both
in Band IV and Band III, can have any relation
with respect to the direct field E^ and gross errors could
then occur. Finally, it results from Fig. 5 that short-
comings cannot in general be remedied by multiplying
the results by suitable coefficients.

Execution of the field-strength measurement and
interpretation of the results.

The measurement of the field-strength at frequencies
in excess of 30 Mc/s, especially over irregular ground,
is readily carried out by means o'f the vertical-sounding
method. For this purpose, it is necessary to have available
vehicles equipped with masts capable of lifting the
aerial of the field-strength measuring installation from
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Fig. 6. - VHF/UHF field-strength measuring vehicle used
by the RAI. The OM type " Tigrotto " 4-wheel-drive chassis
carries a body built to Scall of Torino. The " Barberi
hydraulic mast can raise the aerial to a height of 23 m above
the ground; its fully-retracted height is 2. 5 m. The height or
the aerial is indicated within ~-t- 1 cm by the device for run-

ning out the coaxial feeder.

a minimum height (about 3 m) to the maximum possible
height. The RAI Monitoring Station carries out all its
measurements beyond 30 Mc/s by the vertical-sounding
method and has for this purpose three specially-
designed vehicles at its disposal.

Each of these (installed in an OM 3. 5-ton motor-
van) is equipped with a hydraulically-operated telescopic
mast capable of lifting the aerial up to a height of
twenty-three metres from the ground (Fig. 6).

Inside these vehicles, which are adapted also for cross-
country driving, is installed all the necessary apparatus,
including :

a) a diesel-electric generating set of about 2 kW ;
b) field-strength measuring equipment, television and

sound-broadcast receivers, frequency-meters etc. ;
c) mechanism for automatically rewinding the cable and

for indicating exactly the aerial height etc.

At points that are inaccessible for motor vehicles, the
measurements as a function of the height are effected
with light-weight telescopic masts that can easily be
set up by hand. They are very quickly erected and are
supported by stays (Frg. 7).

On the basis of the theory o'f the field-strength as
a function of the height above ground, when measure-
ments are made with the vertical-soundiag method, first

of all the variation of the field-strength as a function
of the height above the ground is determined, either
by recording or by reading at every metre or every
half-metre, as the aerial is raised.

From this variation, if the measurements are made to
determine the service area, it is possible to' calculate at
once the fields at the various heights at which are found
the aerials of the listeners and viewers.

For all the other purposes of measurements, because
as a rule it is desired to know the direct field E^, the
measured variation of the field-strength should be com-
pared with the theoretical, foreseen variation. From this
comparison it is possible to obtain the value of the direct
field £<;, which is the final useful result of the major
part of measurements beyond 30 Mc/s.

In fact, only from the direct field Eg, is it possible
to determine the power radiated, the radiation diagram
and the gain of a transmitting aerial, the efficiency of
a transmitting installation, an appraisal of the quality
of the propagation etc.

Real cases of field-strength variation as a func-
tion of the height.

The graphs in Figs. 8, 9, 10 and 11 depict the real
variation of the field-strength as a function of the
height, obtained by measuring with transmitters, one in
Band III and one in Band IV, situated at 450 m above
flat ground at the point of measurement, at a range of

Fig 7. - A " Fracano " transportable telescopic mast used
by'the RAI for field-strength measurements in high mountains.
Max. height : 18 m; min. height : 5, 6 m; weight : 30 kg.

Field-strength measurements at frequencies in excess of 30 Mr/'s.

.field-strength Behaviour of the field-strength in Bands III
and IV (200 and 500 Mc/s] vertically
above the receiving point, as a function
of the height of the receiving aerial above
the ground.
The value 100% corresponds to 14.7 mV/m.

Band-IV measurements

-<-»- Band-111 measurements

Theoretical curves

height

m

Fig. g. - Measurements made with unobstructed propagation between the
transmitting and receiving aerials and with reflection at a plane surface.

field-strength
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Fig. 9. - Measurements made with terrain irregularities partially obstructing
the reflected ray.

field-strength

25 30
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m

Fig. 10.

10 15 20
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Measurements made with the reflected ray obstructed for certain
heights of the receiving aerial.



100 E. B. U. Review - Part A - Technical No. 97 - June 7.966

./.'
loa

80

6&

40

201

OJ

field-strength

z_

5 10

^

15

ra
v

2'0 25

Measurement results

-Theoretical behaviour

height

30 m

Fig. 11. - Behaviour of the field-strength in Band III (200 Mc/s), as a
function of the height of the receiving aerial, when the resultant field-strength

is due to a combination of complex phenomena.

30 km. In o'rder to facilitate the comparison, the values
of the field-strength are referred to an ERP of 1 kW.

In Fig. 8, the theoretical and real variations are
practically coincident. This happens when the trans-
mitters are within the optical horizon, the point of
measurement is on flat ground and especially if the
point of reflection is also on very regular ground (sheet
of water, air-field, meadows or fields without trees etc. ).
Under these conditions, the direct field is equal to half
the maximum measured value.

The graph in Fig. 9 represents one of the most
common cases, in which the results of the measurements

deviate slightly from the theoretical forecasts. Usually,
such deviations from theo'ry give rise to lower
field-strengths near the maxima and to higher field-
strengths near the minima. This is a consequence of the
interception of part of the reflected rays, due to obstacles
or irregularity at the point of reflection. It is, however,
not difficult to see that the direct field Eg is half of the
extrapolated maximum.

The case presented in Fig. 10 is more complex. The
reflected ray for all heights between about 5 and 15m
is almost totally intercepted. Determining the direct
field-strength is still possible by extrapolation as in the
preceding case, but with greater difficulty and there-
fore with a higher probability of error.

There may also occur cases in which the variation of
the field as a function of the height above ground is in

no way in conformity with the theoretical forecasts. On
the basis of the above-mentioned theory it is therefore
difficult or quite impossible to determine the direct
field-strength (see, for example, Fig. 77). In this case,
in order to determine the direct field-strength, the
measurement should be repeated at another point, only
a few metres distant from the preceding point. The
variation obtained at the new point can be very different
from the first and probably still difficult to' interpret.
In such a case, it will perhaps be possible to observe that
the results of the two measurements have in common a

value which is half-way between the maximum and
the minimum field-strength measured, independent of
the height at which these values are obtained. This value,
which we call the chardcterhtic field Ec , coincides with
gcx>d precision with the direct field-strength, if the
sounding has been effected at least as far as the height
of the first theoretical maximum of the resulting field.

Finally, we have the case in which the maximum
height from the ground at which are effected the
measurements is below that of the first maximum. In
this case, too, it is possible to determine the direct field-
strength. It is necessary simply to calculate the height
corresponding to the first maximum and then to com-
pare the measured field-strength as the percentage of
the direct field with the height at which the measure-
meats were made.
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THE INTRODUCTION OF STEREOPHONIC BROADCASTING

IN THE NETHERLANDS

by J.J. GELUK *

Suminary.

Quite apart from the choice of the transmission standards,
stereophonic broadcasting poses many problems of a technical
nature regarding studio practice, the distribution network and
the transmitters. The author discusses the more important
questions relating to microphone technique, mixing facilities,
tape and disk recording, continuity suites, transmitter switching,
receiver adjustment and programme distribution. In each case,
he describes the solutions adopted by the N.R.U. since the
introduction of stereophonic broadcasting in the Netherlands
in 1963, as well as the technical conclusions drawn from
service trials.

General.

Regular stereophonic programmes have been broad-
cast on VHP in the Netherlands since July, 1963, the
system adopted being the " pilot-to'ne " system, whereby
the additional information required for stereophony is
transmitted in a coded fo'rm. The numerous international

conferences which led up to' the adoption of that system
certainly made available a great deal of information
relating to' the radio-frequency and audio-frequency
transmission quality ; nevertheless, apart from the choice
of the system itself, many difficulties of a practical nature
were encountered when introducing stereophony into
routine broadcasting practice in the Netherlands. We
propose to discuss those difficulties which were specific-
ally technical and which required changes in the ap-
paratus or working methods in many of the constituent
items of the broadcasting chain. However, it should be
noted that, since stereophonic broadcasting began in the
Netherlands, more than 1500 programme-items of all
kinds, musical and dramatic, have been broadcast by

the N.R.U. In most cases, these programme-items were
recorded in the N.R.U. studios or in the well-known
Concertgebouw at Amsterdam.

Microphone technique.

It is very often stated that modern stereophony is
based essentially on the creation of differences of
intensity between the A and B signals, and this con-
sideration has led to the development of " coincident "
microphones (see Pig. 1). However, it is only in excep-
tional circumstances that satisfactory results can be
obtained using a single coincident microphone-pair. If
an. auxiliary microphone also' is used, new intensity and
phase differences between the stereophonic signals are

created, so that not only will the direct sound-field in
the studio have different arrival-times. but also the

indirect souad-field will cause random. irregularities in
amplitude and phase.

In practice, then, it must be considered that it is
incorrect to use the term " intensity stereophony " ;
even if only a single coincident miciophone-pair is used,
the relative positions of the sound sources in the studio
are only rather inadequately represented by the stereo-
phonic reproduction. In effect the direct sound-field
can produce intensity differences of only 6 decibels at
the most with cardioid microphones, whereas the in-
direct sound-field produces signals which have quite a
large degree of correlation. Consequently, the sound-
image due to the diffuse sound-field will be observed
midway between the two loudspeakers. It is possible,
however, to achieve some improvement in both respects
by providing 6 decibels of additional amplification of
the difference signal of the two microphone cartridges.

Even better localisation is possible by separating the
two microphone cartridges by a small distance, so that
time-delays add to the subjective separation of the
channels and render the indirect sound-field more
diffuse.

* Prof. Geluk is Head of the N.R.U. /N.T.S. Laboratories.
This article is based upon a paper read by him at the Fifth
International Acoustical Congress, held at Liege in September,
1965.

Fig. 1. - " Coincident " microphone-pair using capacitance
cartridges and equipped with solid-state amplifiers.
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Fig. 2- Two capacitance microphones of the type standar-
dised by the N.R.U., equipped with solid-state RF pre-
amplifiers, mounted on a support whereby they can be
arranged either as a " coincident " pair or slightly separated.

From the point of view of broadcasting studio
technique, it is a great advantage to use only standard
microphones which can be assembled as " coincident
or "spaced" microphone-pairs, as required (Fig. 2).
The microphone standardised by the N.R. U. has a
nickel membrane, a cardioid directivity pattern and a
solid-state pre-amplifier, the circuit diagram of which
is depicted in Fig. 3.

When monophonic microphones are used for stereo-
phony, an artificial effect of localisation can be achieved
by using a " panoramic " potentiometer. For the indirect

* The functioning of this direction control was explained
in detail in an article by the same author, entitled " A direction-
meter for stereophony " published in E. B.U. Review No. 72-A
(April, 1962).

sound-field, which is constant throughout the studio,
a part of the signal obtained from a given microphone
is mixed with that of the other microphones, which
produces an almost perfect diffuse image between
predetermined directions. A special effect may be
obtained by inverting the signal in one of the channels,
and provision for this should be made in the control
desk;

The most flexible solution would be the provision
of all the facilities mentioned above, but with prior coa-
sideration always given, in the design to the require-
ments of monophony.

Mixing technique.

A universal mixing circuit for stereophony should
incorporate at least two primary programme channels, as
well as a number of secondary channels for, for example,
echo and sound augmentation.

Until recently, to meet the requirement to' give prior-
ity to the production of the compatible monophonic
signal, the M and S signals were adopted for the mixer
channels. The N.R.U. equipped eight studios with
apparatus of this type, of which a short description
follows (Fig. 4).

Each source (microphone channel), as well as having
the usual facilities such as tone-control and pre-fade
listening, has a " direction-coatrol "* whereby to the
S signal may be added, with either polarity, the M signal
at any amplitude up to twice its normal value. Moreover,
the M signal can be cut off altogether, so that all that
remains is the 5' signal, as pre-set, in the channel in
question. The M and S signals then pass through a
matrix which produces the A and B signals, which are
fed into the main stereophonic fader. For each micro-

IL1

AF output

Fig. 3. - Circuit of the RF pre-amplifier of the N.R.U. standardised capacitance
microphone. Balanced envelope detection is used in order to eliminate spurious

frequency modulation.
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Fig. 4. - Mixing desk fully equipped for stereophony installed in the
A. V.R. O. studio IX at Hilversum.

phone there are, therefore, two signals corresponding to
A= M + S and B = M-S, where 5 = ± /?/U
and 0 </3 < 2.

It is evident that if ./3 =: +1, the signal B vanishes,
whereas if j3 = - 1, it is the signal A that vanishes,
which represents the normal panoramic range. If two
microphones are placed close to one another and are
connected to two adjacent channel-faders, the apparent
direction of the sound-image is determined by the setting
of the two corresponding direction controls. Because the
widest angle that can be obtained with /3 = ± 1 and a
coincident pair of cardioid microphones is only ± 30°,
the additional amplification was provided to permit ,8
to attain ± 2, making the intensity-difference range
14 db, as indicated in the table below.

The additional amplification has also two other
beneficial effects, namely an impro'vement in the " con-
formity " (accuracy) of the souad-image and an increase
in the diffusion of the reverberant part of the signal.
The first-mentioned effect may be confirmed by com-
paring the total power dissipated by the two loud-
speakers when the sound source in the studio' is, on the
one hand, located in the centre of the stage and on
the other hand, on the axis of one o'f the microphones,
as made clear in the table below. It will be noticed
that the total power for the case of the central source
is less, corresponding to a subjective concavity of the
sound space. The enhanced diffusion can be deduced
from the correlation between the signals K^ and K^
for a diffuse sound-field in the studio. The completely
correlated part comes from the sound-pressure com-

Effect of the value of /?, depending upon the direction control setting, on the amplitude of the A and B sigiials.

Position of

the sound source

Central

Microphone

outputs

K^ = 0. 85
K,̂  = 0.85

Direction

control

^-+1
ft=-1

Matrix

A^ M + S

1.7
0

lutput

B = M- S

0

1.7

A = 1.7 B = 1.7

intensity difference 0 db
total power 5. 8 W

Axis of

microphone K^
K, = 1
K, = 1/2

^=+1
,^=-1

2

0

0

1

A=l 5=1

intensity difference 6 db
total power 5 W

Direction

confrol

^8 - + 2
^ =-2

Matrix output

A | B

2. 55
-0. 85

-0.85
2. 55

A =1.7 5=1.7

intensity difference 0 db
total power 5.8 W

^.= +2
^8 ==-2

3

-1/2
1

3/2

A=^/2 B= 1/2

intensity difference 14 db
total power 6. 5 W
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ponent, whereas the pressure-gradient merely increases
the random nature of the signals. These two com-
ponents, corresponding to the pressure and the pressure-
gradient, produce reverberation localised respectively in
the centre and in the directions of the loudspeakers. The
calculation shows that the power ratio between the

central reverberation " and the " edge reverberation "
for a coincident microphone-pair is 6/(1 + ^82) which
has the value 3 for the normal setting of the direc-
tion-control (,8 = _-± 1), and the value 6/5 when
<8 = ± 2 (the case of the additional amplification).

For a aon-coinddent microphone-pair, spaced at about
30 cm, with a direction-control setting of /3 = ± 1,
both the conformity and the diffusion are better than
with a coincident pair, as both the time-differences and
the reduced correlation of the sound-fields act in the
favourable sense. No reduction in the compatibility has
been observed, although in theory the frequency response
of the combination is rather curious under free-field
conditions.

Artificial reverberation may be added in different
fashions. In principle, the reverberant signal may be
regarded as a separate source, whose direction, may con-
sequently be controlled. However, the result of using
aati-phase, although realistic in theory, is found in
practice to be suitable only for certain special effects.
Moreover, the use of the direction-coatrol for the
reverberant sound gives rather disagreeable results in
general.

A better approach is the generation of two less
correlated reverberant signals and to feed them into. the
A and B channels, either directly or by way of two

') D

.J

Fig. 5. - The A/B-cha.nnel mixing technique requires two
outputs in phase-opposition per channel in order to allow the
use of a panoramic potentiometer in the S channel and the
direction-control (added amplification) when microphone-pairs

are used.

microphone channels. The simplest way of obtaining
the two signals is to use two receiving transducers in
a single reverberant system, whether an echo-room,
steel plate or spring. Even if the artificial reverberation
is required only for the compatible monophonic signal,
it is advantageous to' start from two uncorrelated signals
in order to spread the reverberation over the width of
the sound-image with stereophonic listening.

For a number of reasons, however, a different mixing
technique from that described above has been adopted.
The most important reason was the desirability, in
mo'nophony, of being able to' handle more microphone
channels independently. Four programme channels
became necessary, two' of them being utilised for stereo-
phony, but with that arrangement it was found that
the A/B mixing technique was simpler.

In order to' retain the features of extended directio'n-
control (^ > 1) and of anti-phase working for each
microphone channel it was obligatory to have the output
voltage available with both polarities and with suffident-
ly increased level. With the increase in the number of
programme groups, the number of secondary channels
also increased, and the channel units consequently
became rather complicated (Fig. 5). We may mention
at this point some of the technical features of the equip-
ment developed by the N.R.U., although of course these
considerations are not specific to' stereophony :

a) each mixing-bar and gmup-amplifier operates prin-
cipally at zero input impedance. This avoids any risk
of cross-talk in the unbalanced channel system,
whether due to' capacitative or resistive coupling
between channels ;

b) the output of the group-amplifier can be routed to
the input of any of the programme channels, which
offers almost unlimited variety in operational prac-
tice ;

c) for stereophony, where two programme channels
are utilised, it is possible to combine the stereo-
phonic signals in a third channel, thus providing
a separate fader for the M signal.

It goes without saying that modern modular con-
struction has been adopted, using Si-planar transistors,
printed circuits and dry-reed relays. In this new equip-
ment the special requirements of stereophony represent
only a relatively minor complication and therefore did
not entail any appreciable increase in cost.

Recording problems.

For tape recording with the tape speed of 38 cm/s,
no special difficulties were encountered, although in the
design of the amplifier particular attention had to' be
given to. the question of noise, and, because it was
necessary to. accommodate twice as many recording and
reproducing amplifiers in the recording machines, it was
necessary to. adopt miniature technique (Pig. 6). When
the head-assembly is changed from monophony to
stereophony, a 6-decibel change has also' to" be made

.,,«*-1^

Fig. 6. - Stereophonic tape-recording machines with
solid-state amplifiers used by the N. R. U.

in the amplification. One problem has still not been
completely solved, namely, when reproducing a stereo-
phonic tape with a monophonic head-assembly, the out-
put level is some 2 to' 3 decibels lower but this can
readily be corrected by additional amplification, at the
expense of a corresponding degradation of the signal-
to-noise ratio.

The reproduction of stereophonic disks required, of
course, the introduction of stereophonic pick-ups, but
in practice it was found more convenient to use these
also for reproducing moaophonic disks, by merely
changing the stylus and amplifier adjustment However,
it is becoming standard practice to dub high-quality
disks on to. tape immediately, as a precaution against
damaging the disk during transmission.

Programme control and continuity.

Stereophonic items are included at irregular
intervals in the normal programme service and
frequently announcements have to be inserted in
live" or recorded items, so that stereophonic
mixing facilities have to be provided in the con-
tiauity suites. Moreover, it is always necessary to
have available for control and monitoring the
compatible M signal, which in the Netherlands
is fed to the MF transmitting station and to
the Telecommunication Administration's wire-
distribution network. So' far, the N. R.U. has
converted four of its continuity suites for stereo-
phony, and these are in continuous operational
use (Fig. 7).

The programme-volume meters used are of
the peak-indicating type, having a special circuit
which lengthens short pulses to a minimum
length of 300 ms, which renders the indication
less lively, while still following the rhythm of
the music and indicating the quasi-peak with
an integrating time of 15 ms.

Transmitter switching and receiver adjustment.

There are. of course, several methods of switching
the transmitter encoder between the monophonic and
stereophonic modes, using only the programme-modula-
tion circuits. In the Netherlands, however, the nearest
transmitting station is only 30 km from the studio-
centre and it was practicable to use a separate telegraph
circuit, over which switching in both senses is effected
by a relay which changes over each time a pulse is
applied to it (F'g. 8). The monitor receiver indicates
whether the pilot-tone is being radiated and hence
whether the change-over has been correctly effected.

One of the encoders is of a special design, whereby
two auxiliary functions can be accomplished (Ftg. 9}-
The first is the single-sideband modulation of the
S channel on the 38-kc/s sub-carrief, and the second
is the production of the phase-verificatioa signal for
receiver adjustment. By modulating the sub-carrier in
quadrature relative to the normal 5'-signal modulation,
it is possible to radiate a signal which is inaudible when
the phase adjustment of the receiver is correct. A second
adjustment has then to be made to the 5'-signal amplitude
to give the maximum separation between the two
stereophonic signals, and this is much easier to effect.

Programme distribution.

Several alternative methods of distributing stereo-
phonic signals to' the various FM' stations of a network
have been proposed. Of these, the first and least attrac-
tive was that of using separate cable circuits, for not
only is it very difficult to balance them, but it is an
expensive solution, as encoding equipment is required
at every transmitting station.

A better solution is that of direct rebroadcasting, but
this is subject to limitations regarding the common-

Fig. 7. - Continuity suite fully adapted for stereophony in service in
the V.A. R. A. studio-centre at Hilversum.
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Fig. 8. - Arrangements for switching the stereophonic encoder at a transmitter from
the studio-centre (distance about 20 km).

channel and adjacent-channel pro'tection that has to be
assured at the receiving point, and in addition the fre-
quency response should have a substantially linear phase
characteristic up to 53 kc/s. A method at present under
study is that of multiplexing three composite stereo-
phonic signals on a single video radio-relay circuit.
This work has led to the development of a system
which has been described in detail elsewhere *. wherein

sub-carriers of 0.66, 1.7 and 3.9 Mc/s - these fre-
quendes being chosen to facilitate the design of phase-
linear band-pass filters having high attenuation for the
adjacent channels - are each frequency-modulated with
a maximum deviation of about 8 %. The advantage of
this system is that the pilot-tone, in each channel, can

* see E. B. U. Review No. 96-A.

be used to switch the transmitter input from the cable
circuits conveying the monophonic programmes to the
radio-relay circuit conveying the multiplex signals. It is
evident that the transmitter input must be wide-band
and phase-linear.

Conclusion.

Apart from the choice of the RF transmitting
standards for stereophonic broadcasting, several pre-
cautions have to be taken in the field of studio

technique. In addition to the necessary modifications to
the equipment, it is also necessary to adopt different
operational procedure to assure the smooth continuity
of the programmes.
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Fig. 9. - Block-diagram of a stereophonic encoder producing single-sideband
modulation of the sub-carrier.
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AUTOMATION OF MASTER SWITCHING SYSTEMS

hy H. MIRZWINSKI

Summary,

Automation can be usefully introduced into any switching
system where the sequence of operations and the duration of
each event are known well in advance. In a television station,
master control usually works to a daily schedule and the
operator's activities are concentrated during a few minutes of
station breaks between the main programme. Therefore the
automation of master control switching is feasible and desirable.

The choice of the type of the automation employed depends
largely on the specific conditions of any given station. Automa-
tion of the whole day's programme, which is controlled by a
24-hour clock, is termed real-time working. A simpler type of
clock operation is cue-clock working where each station break
is timed individually. On some stations, schedules might not
be sufficiently rigid to allow any form of clock operation. In
this case a sequential working can be adopted in which only
sources or events are entered into the memory, but the timing
is entirely under the operator's control.

The article surveys the simpler types of master control
automation giving examples of actual switching systems. It
shows how the automation can be introduced step by step with
simple means, without changing radically the operational
procedures.

1. Introduction

Automation is a very popular word nowadays and its
impact is felt not only in factories, but also in our
private lives. It is inevitable that automation of one
form or another will exercise an ever increasing in-
fluence on the operation of television stations. The op-
pooents maintain that any form of automation
introduced into television production will destroy its
artistic qualities. No doubt they would be right if auto-
mation were used indiscriminately just for the sake of
automation, but in certain switching operations, especi-
ally in the master-control area, a degree of automation
will eliminate human errors, relieve the operators
nervous tension during panic periods and free some of
the staff for more productive duties.

The complexity of television broadcasting has in-
creased over recent years, due to the growth of network-
ing, wider variety of signal origination equipment and
also' due to longer hours of programme production per
day. This has probably had the greatest single impact on
the operation of master-control areas within television
stations. Master control is the nerve centre where
programmes originating from studios, outside broadcasts,
films or television tape recordings are combined into. a
complete smooth presentation. It is here that commercial
advertisements, public-servke films, station identifica-

* Mr. Mirzwinski is with the Marconi Company Limited,
Chelmsford, England.

tion and apology captions are inserted into the main
programme. Since the number of incoming sources
increases almost daily and station presentation techniques
become more sophisticated, master-control switching has
to be more exacting. Normally during the main pro-
gramme, the master-coatrol operator has very little to do
and his activities are concentrated during the few
minutes of station breaks, that is to say, the periods
between different programme items or at predetermined
points during programme items, when a series of short
advertising sequences are transmitted. The pattern of
manipulations required to switch the correct vision and
sound sources on-air at the correct time, by means of the
correct type of transition, becomes so' complicated that
it taxes the operator's capabilities almost to' the limit.
Luckily master control works to a daily schedule which
is rigidly followed for most of the time. The sequence
of switching operations and the duration o'f each event
are generally predetermined. Therefore a certain amount
of automation is feasible and desirable in Master Control
Switching.

2. Types of automation

There is a variety of types of automation that can be
used in master control. The choice depends largely on
the specific conditions of any given station and its fi-
aancial resources. The decision as to the extent of
automation applied must be taken very carefully. It is
easy to be over ambitious : automate every operation, cut
down the operational staff by about 50 % and then.
be compelled to recmit a team of highly specialised
maintenance engineers to' service the complex automation
equipment.

The principle of master-control automation is simple :
once the switching schedule is available it has to be
transferred into a suitable store or memory which in
turn will control the master switcher. The memory can
be as simple as a number of multi-position switches or
as complicated as a magnetic-drum storage [1]. There
are. of course, numerous other solutions between these
two extremes : capacitors, relays, uniselectors, ferrite
stores, punched paper tape or cards etc. The choice of
memory depends on the extent of automation desired.
If one requires to enter into. a memory only a limited
number of operations, as for example the sources re-
quired fo'r one station break, then a relay or uniselector
store is ideal. If on the other hand, it is desired to put
into store the operations required for the whole day's
programme, then punched paper or magnetic tape is
more suitable.
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event, the store will automatically return to the first
event and the sequence can be continued indefinitely. In
this way, although the memory can only store eight
events at one time, unlimited sequences can be handled
with ease. A " skip " button is included in case it is
desired to reject an event already entered into the
memory.

At any time when the schedule is changed at the
last minute and there is no time for corrections, the
operator can throw the switch to " manual " and carry
on with switching according to the new schedule.

SAMS is designed basically for married vision and
sound operation and the four separate sound sources
cannot be loaded into the memory. If most of the inputs
are unmarried, then a single eight-event store is in-
sufficient and an extension of the system is necessary.

Fig. 4 shows the control panels of a Master Switcher
catering for 25 unmarried sound and vision sources j"4}.
The basic automation system is similar to SAMS except
that two eight-event stores are employed. There are two
rows of pre-selection buttons, one for sound and another
for vision sources. The top panel contains a dual store
display. To load the stores, first vision then sound
sources can be entered, or sound and vision sources for
each event can be loaded together. The position of each
store is indicated by a light in the respective row of
raadom-access buttons.

Machine control

During station breaks mostly pre-recorded programme
sources are used : slides, films and television tape re-
cordings. Therefo. re, in addition to pre-selecting a
machine as the next event the operator must make sure
that it is started at the right time, watch the moving
pictures from the machine on the preview monitor and
then transfer it to on-air when it becomes stabilised.
All the machines assigned to master control can be
controlled from an additional panel mounting all the
buf-tons necessary for starting, showing, stopping, chang-
ing slides, etc. But this approach still leaves the operator
with some anxious moments because a wrong machine
can be easily started.

The next step is to integrate all buttons necessary for
machine control with the main switcher-control panel.
If the start controls of the machines are routed via the

switcher, then any machine p're-selected as the next event
can be started by operation of a single button. The only
limitation of this method is that the film-scanner or

television tape recorder must remain on preview for at
least the time necessary for run-up. Thus the minimum
duration of an event preceding a pre-recorded source is
determined by the pre-roll time of the next event
machine. If multiplex film-scanners are employed, a
separate pre-selection button for each film pro'jector must
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Fig. 4. - The control panels of a master switcher
designed for unmarried operation.

be used so that each projector can be treated as a
separate source. Any machine taken off the air can be
stopped automatically. Normally any projector will be

shown " as soon as the " start " button is operated,
provided that no other projector of the same multi-
plexed machine is running. In this latter case, showing
will be delayed and will coincide with the transfer of
this projector to on-air. As an additional refinement a
non-locking " still " button can be added which will
permit preview of a still frame of any next event
source.

In the interests of simplicity of operation and schedul-
ing it is desirable that the run-up times of all the
machines be made equal. In some cases this can be
achieved by adjustment of the machines. Alternatively,
a suitable length of leader can be added to films or
tapes on " faster " machines. If the run-up times are
equalised, then a delay circuit can be built into the
switcher so that an automatic transfer to on-air can

take place after a fixed delay following the operation
of the " start " button.

In this way, during the station breaks, the operator
has to push the same button each time a transfer to a
new source is required, the remaining functions being
performed automatically.

If all the material used during commercial breaks
comes from pre-reco'rded sources, then a further opera-
tional simplification is possible. It is assumed that the
run-up times of all the machines are equalised to five
seconds for example, and that cartridge-tape casettes are
used with caption scanners, slide projectors and other
sources which have QO married sound. Therefore, every
machine can be started 5 seconds before it is scheduled

to be transferred to oa-air. By inserting cues on films
and tapes 5 seconds before the end of each spot, it is
possible to' start automatically the next-event machine,
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Fig. 5. - Master-control desk in United Telecasteis,
Sydney, Australia.

which is pre-selected by the eight-event store. In this
way the operator has only to' initiate the break by
starting the first machine ; all other operations including
the transfer back into the main programme are per-
formed automatically.

The cues inserted on films could be in the form

of metallised paper strips wrapped around the sprocket
edge of the film. A cue sensor, which can be a proximity
switch or metallic rollers, converts the cues into earth

pulses of suitable length which in turn are routed by
the switcher to start the next-event machine. The same

pulse, after passing through a delay longer than the
standardised run-up time, can be used by the first
projector to stop itself.

A tone cue of a specific frequency can be entered
on the cue track of a television tape recording. A filter
type cue sensor converts this cue into an earth pulse
that can be used to start the next-eveat machine and

stop the television tape-recorder in the same way as it is
done on the film-scanners.

Most types of tape casettes have a facility for entering
a number of different frequency tone cues on the cue
track, therefore it is easy to provide start cue, cues for
changing slides etc.

The fully automated station break switcher is used
by United Telecasters at Sydney, Australia. Fig. .5 shows
a photograph of the master-control desk. The switcher
can be operated in three modes : manual, sequential and
automatic. In the automatic mode the operator has only
to initiate the break. Pre-selection of the next-event

sources is carried out by the eight-event store, the
machines are started and stopped by cues on film and
tape and the starting information, suitably delayed,
transfers the machines to o'n-air. In the sequential mode
all the facilities of the automatic mode are available
except that starting of machines is initiated by a " start
button on the main control panel. In the manual mode
all automatic equipment is inoperative ; pre-selection of
sources and transfers to on-air are done manually. The

machines are controlled from a separate panel on the
left of the main control panel.

5. Cue-clock operation

The method of controlling the switching operations
by film and tape cues, although simple and economical,
suffers from several limitations :

(a) Only pre-reco'rded events can be used during the
break.

(b) Operator has no visual check of timings.

(c) Insertion of cues on films or tapes may be in some
cases unacceptable.

As an alternative, the control of switching in the
automatic mode could be on an elapsed-time basis, that
is to say, controlled by a cue dock. The sources to be
used during the break are entered into the eight-event
store and the switching time of each event (actually
machine-start time which, of course, is a few seconds
earlier than the actual on-air switching time) is entered
into the eight-event time store. Both stores are designed
on the same principle, except that in the time store
miniature plug-in uniselectors are used. All the normal
facilities, such as random access fo'r corrections, skip and
reset are retained. The cue clock, shown in Fig. 6 con-
sists of a chain of three o'r four uniselectors (depending
on the maximum duration of the station break required)
driven by one-second pulses obtained from the station
crystal clock. Additional refinements, like free-runaing
the clock in case of failure of pulses, driving it from
mains or field drive, are also available.

The control panels of a cue-dock controlled switcher
are shown in Fig. 7. On the top panel are mounted :
cue-clock digital icad-out, time-store indicators with
random-access buttons underneath, event-store indicators
and then corresponding random-access buttons. The cue-
clock display has three digits giving a maximum dura-
tion of 9 minutes 59 seconds. In the middle of the
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Fig. 6. - Front view, -with cover removed, of the cue-clock.

Fig. 7. - The control panels of the time-controlled
master switcher.
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main control panel is the row of pre-selectio'a buttons,
on the left ten time-entry buttons, and on the right
vision and sound faders with the " start " and cut
buttons underneath. The cue clock is controlled by three
buttons at the bottom of the panel. At the top left are
the store " reset " and " skip " buttons and on the right
the mode-selector buttons.

The manual and sequential modes do not differ in
operation from the systems already described. When the
switcher is in the automatic mode, the operator can
enter into the stores the sources and times required for
the break. To' make a time entry, three buttons have to
be operated sequentially. The time of the first event
is 000. At the beginning of the break the operator has
to press the clock " start" button which starts the
clock counting and initiates the first event. Both stores
step to. the second event. When the cue-clock read-out
coincides with the second event time entry, the second
event is initiated. When it is desired to keep any
event longer than the scheduled time, the " hold " button
can be operated just before the coincidence time for
the next event. The cue clock will stop and will restart
when the hold button is released. When the eighth event
is transferred to on-air both stores will reset themselves
to event 1, but the cue clock will continue counting in
case additional events have been entered in the first

positions of the stores. The cue clock can be reset and
stopped after the end of the break by operation of the
clock " reset " button. If the operator forgets to' reset

the clock, it will continue counting until 9 minutes
59 seconds then it will reset and stop itself.

In the automatic mode, only cut transfers to on-air
are possible. " Fades " or " cross-mixes " are available
only in manual and sequential modes. This limitation
can be overcome by the use of a simple transfer-mode
store requiring two relays per event. Additional in-
dicators, random-access buttons on the display panel
and the transfer-mode selector buttons on the main

panel will be required. This extension of the system will
permit more refined presentation even in the automatic
mode.

With the system described above the operator has to
enter the switching information from the schedule into
the stores and then to initiate the break. The daily
schedules are usually prepared at least a few days in
advance. By the use of a special typewriter it is possible
to obtain, as a by-product of typing, a punched paper
tape containing all the switching info'rmation for the
whole day. The tape can be loaded into the tape reader
which when energised reads the information for one
station break into the stores. The operator has only to
press one button to. start the break. At the end of the
break when the cue clock resets itself to zero, the tape
reader is energised again and it reads the information
for the second break into the store. To make this type
of operation possible the schedules have to express the
duration of events during the breaks in cue-clock time.
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If a 24-hour digital clock is added and the beginning of
each break is entered on the tape on a real-time basis,
the complete automation of the whole day's switching
is achieved.

6. Real-time operation

The real-time control of automatic switching can
usefully be employed only if the timing schedule is
very strictly adhered to. Unfortunately plays and net-
work programmes have a habit of o'ver-running or
under-running the scheduled time. In this case the
operator has to take action to delay or advance the
beginning of the break. If this happens too often real-
time operation loses it usefulness and simpler cue-clock
working is adequate.

In real-time working when punched paper tape is
used as a store for the whole day's programme, the
existence of intermediate stores like the eight-event store
or the time store may seem to be unjustified. Punched
tape has been used to control the switcher directly, but
this method of operation works smoothly only when
everything goes according to the schedule. Any changes
to punched tape are difficult to make and usually, if the
changes are known well in advance, an amendment tape
has to be prepared. With the intermediate sto'res the
operator can see the pattern of switching a few events
ahead and he can take the corrective action well in
advance.

7. Conclusions

Automation of master-control switching need not
require highly complicated equipment and need not
change radically the operational procedures. It can be
introduced gradually with simple means chosen to suit
the specific conditions of any given station. It can be
extended to cover additional functions when the need
arises. In this way the automation can fulfil its main
purpose : to relieve the man of the burden of routine
operations but still leaving him in charge.

The author wishes to thank the Director of Engineer-
mg of the M.arcom Company Limited, for permission to
publish this article.
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SITE SELECTION FOR VHF AND UHF TRANSMITTING STATIONS

The experience gained in Europe in the establishment of television and VHF/FM sound broadcasting trans-
mitting stations has made it possible to draw up a monograph in which a synthesis is made of the principles and
methods adopted by the principal European broadcasting organisations for choosing sites for transmitting stations.

The problems posed by the selection of sites for VHF and UHF transmitting stations, from the establishment
of the network plan up to the measurements made with a test transmitter, ore analysed in this technical mono-
graph, the fourth to be published by the E. B. U. In its fifty-six pages, containing some fifty illustrations, will be
found descriptions of methods of determining the service areas geometrically; of more precise methods making
use of curves, nomograms or formulae that make is possible to calculate the field-strength to be expected as Q
function of the ERP, the height of the aerial and the ground profile of methods of verification in the field, making
use of a balloon or a helicopter to carry a test transmitter.

The English edition of this monograph, which is E. B. U. Technical Monograph No. 3104, has just been
published, and may be ordered from the E. B. U. Technical Centre, 32, avenue Albert Lancaster, Bruxelles 18,
Belgium. The price is 80 Belgian francs, surface-moil postage paid.



114 E. B.U. Review - Part A - Technical No. 97 - June 7.966

INTERNATIONAL NEWS

INTERNATIONAL TELECOMMUNICATION
(I.T. U.)

UNION

International Frequency Registration Board (I. F. R. B.)

Documents relating to HF broadcasting.
The I.F.R.B. has just published the third editions of

two of the service documents required by the Radio
Regulations and relating to short-wave broadcasting.

Annual high-frequency broadcasting frequency list.

This 72 5-page list, which appeared at the beginning
of May 1966, covers the period from September, I960
to February, 1965. It contains, classified by frequencies,
details of all the HP broadcasting stations notified to
the I. F. R. B. and mentioned in the HP broadcasting
schedules. Its presentation is very similar to that of the
preceding edition, which was issued in July 1965, and
which covered the period from September, I960 to
February, 1964.

The columns are, as far as possible, numbered to
correspond with those in the International Frequency
List and the characteristics noted for each transmitter
include its geographical coordinates, frequency, area of
reception and aerial characteristics. Column 13a is
subdivided for the four seasonal schedules for each

year, beginning with September I960, and contains

symbols which indicate, for each assignment, whether
the Administration concerned considered that assign-
ment as satisfactory.

List of broadcasting stations operating in bands between
5950 and 26 100 kc/s.

This 750-page document, which is the List III-B
required by Art. 20 of the Radio Regulations, was
published early in June, 1966. It covers the transmitters
mentioned in the Annual List referred to' above and,
like that List, it relates to the period from September,
I960 to. February, 1965. The transmitters are listed
by countries and classified alphabetically within each
country.

The presentation of this edition is the same as that
of the preceding edition, which was published in
December, 1965. The characteristics of the stations are
set out in a table of fourteen columns, the last of which
is subdivided in the same fashion as that of column
13a of the Annual List, with the same symbols for
indicating the quality of each assignment for each
seasonal schedule.

BELGIUM

Westdeut-scher Rundfunk opens a studio in
Brussels. - In view of the increasing need for reports
and news-items from its representatives in Brussels,
mostly associated with the activities of the Common
Market, the W.D. R. has recently established a broad-
casting studio'-unit not far from the headquarters of the
European Economic Community. It is a small produc-
tion-centre comprisiag three offices each for the tele-
vision and sound broadcasting staff, together with a
studio for their use in common. The unit was officially
opened on 3rd May, 1966 by Dr. Klaus van Bismarck,
the Director General of the W.D. R.

It will be recalled that in November. 1965 the Press
and Information Service of the E. E. C. itself took into

service a broadcasting centre in Brussels, principally
for the benefit of broadcasting reporters accredited
to the Common Market. This unit comprises a studio,
a film-viewing room which can also be used for
dubbing, a control room and an editing suite. The
technical equipment consists at present of 16-mm
cameras, two microphone channels, two tape-reco'fding
channels and the ancillary technical apparatus. Provision
has been made for feeding contributions from their
representatives in Brussels directly to Members of the
E.B.U. by way of the Eurovision Permanent Network.
It is envisaged to' add in due course a television studio
in order to. provide facilities for live reports and
interviews.
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DENMARK

Extension of Danmarks Radio's television pro-
ductio'n facilities. - In o'rder to supplement the
existing rather limited 'television production facilities in
the Broadcasting House in Copenhagen, Danmarks Radio
began building in 1961 a separate television centre at
Gladsaxe, some 8 km to' the north-west of the centre
of the town. Three studios have been taken into service

since August 1964 and we hope to' be able to give
some detailed information about them and other features
of the centre in a future issue of the E.B.U. Review.

In the meantime, readers may be interested to know
that Danmarks Radio has recently placed an order with
the Fernseh company of Darmstadt for the supply of
eighteen solid-state 4 14-in image-orthicon cameras
during the next two years for permanent iastalla-
tion in the three studios.

New television tape -recording jacilities.
Danmarks Radio's facilities for recording tele-

vision programmes on magnetic tape have recently
been extended by the installation in Broadcasting
House, Copenhagen, of three Ampex VR 2000
recorders (Fig. 1} to supplement the existing four
Ampex VR 1000 C recorders. All seven machines
are equipped with " Intersync ", " Amtec " and
electronic editing devices. Moreover, the VR
1000 C machines are also equipped with Miacom
drop-out compensators.

Fig. 1. - A view of one of the new Ampex VR
2000 television tape recorders recently installed in
Broadcasting House, Copenhagen, with, in the fore-

ground, one of the mixing desks.

Coonections between the programme sources and the
television tape recorders are made by means of a patch
panel (Fig. 2) employing special multiple connectors
containing eight coaxial and sixty single connections
(Fig. 3). In this way it is possible to establish in one
operation all the necessary connections, including the
video and sound programme, signalling, cue, time-indica-
tion and intercommunication circuits. The tape recorders
may also be connected through this panel to one of three
mixing desks which make it possible to fade or cut from
one machine to another. A further facility is that an
RCA TR22 tape recorder installed in a van may be
connected into' the system by means of the patch panel.

a

Fig. 2. (above) - The patch panel in the television tape-recording suite.

fig. 3. (opposite) - A close-up view of one of the multiple connectors.



116 E.B.U. Review - Part A - Technical Nff. 97 . June 1966

FRANCE

Internat'ional Television OB Competition. -
The competition, known as the CIRAD (Concours
International de Reportages d'Actualites Realises en
Direct), organised under the auspices of the E.B.U.,
was held for the second time at Cannes, from 19th
to 22nd May, 1966. The competition, which is open
to all television services, is restricted to recordings
of programme items that were broadcast live at the
time of the occurrence ; there are separate categories for
events for which it is possible to. plan the television
coverage in advance and for those unexpected events
for which little or no preparation is possible.

As for the first of these competitions, the O.R.T. F.
organised the contest and provided the technical services
necessary to allow the jury and the invited specialists
to' view the entries under proper conditions. There were
three main viewing rooms : one for the jury, pro'vided
with a curved table at which the twenty members of the
jury were seated facing five television receivers the
second for the invited specialists, with seven receivers,
and the third for representatives of the press, with six
receivers. In order to' provide better sound than could
have been obtained by utilising the loudspeakers in the
receivers, the sound component was distributed separately
at appropriate levels to directional loudspeakers installed
in the viewing rooms.

The O.R.T.F. had installed a comprehensive apparatus
room, with the necessary equipment for replaying filmed
entries (which had to be film-recordings of the original
live broadcasts) o.n either 3 5-mm o!r l6-mm film, with
any of the recognised sound-track arrangements. For

reproducing entries submitted pn tape, a mobile tele-
vision tape-recording unit was parked alongside the
Municipal Casino, in which the competition was held.
The pictures were distributed to the total of thirty
receivers over coaxial cables as RF signals in Band 28
(frequency : 527. 25 Mc/s), the 625-line standards
being used except in the case of the American taped
entries on 525 lines.

Provision was made in the technical installation for
live announcements and linking information - for
which purpose the stage of the Casino' Theatre had been
adapted as a temporary television studio. - and also
for the simultaneous interpretation of the commentaries
that were in languages other than French or English,
as well as for the jury's discussion after each item. For
this latter purpose, four interpreters' cubicles were
provided in the jury's viewing room, each member of
the jury having at his disposal headphones, a micro-
phone and a selector-switch enabling him to hear either
the sound-track (or speaker) or the simultaneous French
or English interpretation. A total technical staff of
twenty persons was engaged on the operation and
maintenance of the installation, including the radio-relay
equipment provided to enable the O.R.T. F. to let the
participants see " hors concours " two live transmissions
from the Camargue, in the River Rhone delta, which
were broadcast on the first day of the competition. For
this purpose, a temporary radio-relay was established
between the O.R.T.F. television station on the Pic de
1'Ours and the Municipal Casino' at Cannes, in case it
should not prove possible to effect a rebroadcast under
satisfactory conditions of the broadcast signals.

GERMANY

New st'udio-centre at Kiel. - The new
Schleswig-Holstein production centre built at Kiel by
the Norddeutscher Ruadfunk was officially opened on
16th M'ay, 1966. Studios for sound and television pro-
grammes have been arranged in the cultural centre set
up by the State of Schleswig-Holstein in Kiel Castle.
The sound studios had in fact been in use since April,
1965. but the television facilities were not taken into
service until the opening ceremony.

The N.D.R. now has at its disposal at Kiel a
10 000-m3 concert hall accommodating an audience of

1250 persons, a small sound studio of 90 m2, a tele-

vision studio of 170 m2, together with the ancillary
technical accommodation. The control desk in the cubicle
of the sound studio and the microphone arrangements
in the concert hall are suitable for stereophony.

New Z. D F. production centre. - Towards the
end of March. 1966. the Zweites Deutsches Fernsehen
began the construction of a new television production
centre at Mainz.

At present, the various departments of the Z. D.F. are
accommodated in some twenty buildings at Mainz and
Wiesbaden, while the outside-broadcast engineering
department is still housed on the site of the Z.D. F. 's
first station at Eschborn. near Frankfurt-am-Main.

With the object of concentrating all its departments
in one place, the Z.D.F. is to build during the course of
the next few years a large administrative and technical
centre on a site of some 100 hectares about six kilo-
metres to the south of Mainz, not far from a satellite
town already being built. Access is by way of an
existing by-pass road dear of crossings, constructed
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recently to reduce the traffic through the centre of
Mainz ; in addition, there is a direct main road to
Frankfurt-am-Main airport.

The first section to be constructed will accommodate
the OB engineering department and the motor-transport
department. The building for the former will contain
offices and rest-rooms, as well as measuring laboratories
and workshops, a nearby garage housing the OB
vehicles. For the motor-transport department, the offices
and stores will be located in a separate building ; main-
tenance workshops and washing areas are planned, as
well as a general garage.

It is expected that this first section will be completed
by Spring 1967. Subsequently, a building for the
administrative departments will be constructed, followed
by those for the programme and production departments.

LF end MF transmitters. - On 5th February,
1966, a new 300-kilowatt medium-wave transmitter
at Hamburg was officially inaugurated by the Nord-
deutscher Rundfunk. This new transmitter, built by
the Telefunken company, readers the Billwerder-
Moorfleet transmitting station one of the most power-
ful in the Federal Republic.

This station is equipped with three aerial systems :-

(i) a 184-metre tubular mast, insulated at the base,
for the 300-kW transmission on 971 kc/s

(ii) a 120-metre tubular mast, which acts as a reserve
for the 971-kq/s service, but which is used also
for the night-time programmes on 701 kc/s, and

(iii) a 300-metre tubular mast carrying the television
and VHF/FM aerials.

The Hamburg station broadcasts the following pro-
gramme-services :-

First programme

Second programme
Third programme
Night-time programme
First television progr.

971 kc/s

90. 3 Mc/s

99. 2 Mc/s
87. 6 Mc/s

701 kc/s

Channel 9

100/300 kW
80 kW
80 kW

80 kW
10 kW

100/20 kW

The LF transmitter at Mainflingen on. 151 kc/s
operated by the Deutsche Bundespost, which broadcasts
the Deutschlandfunk programme, is to' move during the
summer of 1966 to Mudau, in the Odenwald.

The power of the MF transmitters at Mainflingea
(1538 kc/s) and Braunschweig-Konigslutter (548 kc/s)
will very shortly be increased to' 600 kW in both cases.

It is planned to instal a new MF transmitter at Neu-
miinster in Schleswig-Holste'in, to' broadcast the Deutsch-
laadfuak pro'grammes intended for reception in the
United Kingdom and Scandinavia.

The Bayerischer Ruadfunk's MF transmitter at
Landshut (1484 kc/s), which has hitherto broadcast the
B. R. First Programme, is shortly to. be withdrawn from

service. Its audience is already being served by a new
VHF transmitter on 90. 2 Mc/s.

Stereophonic faciiities at Radio Bremen.
The main studio of Radio. Bremen is at present being
modified for stereophony. When this work is completed,
which is scheduled for the late summer of 1966, Radio
Bremen will be able to produce its own stereophonic
programmes, and an increase in programmes of this
type is foreseen for the autumn.

D. B. P. reserve transmitters. - The Deutsche

Bundespost has recently ordered four mobile UHF
transmitters, which are intended for use when an

existing transmitter is, for one reason or another, tem-
porarily out of service, and for use at new stations
pending the delivery and installation of the trans-
mittiag equipment, provided that the aerials and feeders
are already installed.

The start of colour television in Western
Germany. - A joint meeting of the A. R.D., Z. D. F.,
D.B. P. and the Zentralverband der Elektroi technische

Industrie (Z.V.E. I. ) was recently held at Frankfurt-
am-Main, during which it was confirmed that regular
colour-television transmissions will be introduced in the

Federal Republic in the autumn of 1967, the system to
be used being the PAL system. The A.R.D. and the
Z.D.F. foresee transmitting at the beginning some four
hoiirs of colour programmes per week each.

The stereophonic receiver market. - Accord-
ing to the broadcasting section of the Z.V. E. I., some
1 250 000 stereophonic receivers were manufactured
in the Federal Republic during the past two years.
About a million of them were sold in Germany, the
rest was exported, mostly to neighbouring countries.

It is noteworthy that at present eight of the broad-
casting organisations in Western Germany are together
broadcasting about seventy hours of stereophonic pro-
grammes per week.

It should be noted, by way of indication, that the
number of licensed sound-broadcast receivers was in
excess of eighteen millions on 1st April, 1966 whereas
on the same date there were nearly twelve million tele-
vision licences in force.

Courses with the Westdeut'scher Rundfunk. -
During 1965, a total of thirty-eight persons from
twenty-one countries attended courses in the sound-
broadcasting department of the W.D.R. Most of the
training was given in the form of individual tuition
followed by professional classes and instruction in the
German language. Seventeen of the trainees completed
their courses by the end of 1965.
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The sound archives of the Bayerischer Rund-
funk. - The B. R. has at present the most com-
prehensive sound archives in Western Germany, com-
prising some 160 000 magnetic tapes and 18 000 disks.
This number is being increased each month by an
average of about 1800 tapes and 200 disks.

Scientific gatheriBig. - The fourteenth meeting
of the Fernsehtechaische Gesellschaft will be held this
year from 19th to 23rd September at Heidelberg, in the
auditorium of the Institute of Organic Chemistry of
Heidelberg University.

JAPAN

The N. H. K.'s new Tokyo Broadcasting Centre.
- In our descriptions * of the arrangements made by
the Nippon Hoso Kyokai for the broadcast coverage of
the 1964 Olympic Games in Tokyo., we mentioned that
the Olympic Broadcasting Centre built at Yoyogi repre-
sented the first stage of a new permanent broadcasting
centre for the N.H.K. Like many other broadcasting
organisations, the N.H.K. was led to' undertake the
construction of this nev/ centre by the need to concentrate
into a single building programme production facilities
that had hitherto been scattered throughout the city. The
site of the new building (Fig. 1), which is in the eastern
suburbs of Tokyo, near the former Olympic village, has
an area of 82 645 m2. It is bordered on the east by the

National Indoo'r Stadium, on the north by a wooded park
and on the south by a public hall.

The building and installation programme was divided
into two stages. Work on the first stage was begun in
April, 1963, and completed in September, 1965, having
been suspended for a while in the autumn of 1964 on
account of the Olympic Games. At that time, the greater
part of the building work was already finished, together
with many o'f the technical installations, and these were
used with certain alterations and additions for the broad-
cast coverage of the Olympic Games. The complete first-

* See notably E.B.U. Review No. 81-A p. 213 and No. 86-A
p. 178.

stage facilities, which cover a total floor area of
64450' m2 disposed over seven floors, were officially
taken into service in October, 1965. They consist of
eight television studios, six sound-broadcasting studios,
ten recording and editing rooms and other auxiliary
facilities including a number of sub-control rooms, film-
scanner and television tape recording rooms, a Technical
Operation Centre and a central control room for tech-
nical services.

Of the eight television studios, one has a floor area
of 1 150 m2 and a height equivalent to five storeys, five

others, one of 660 m2, two of 500 m2 and two' of

330 m2, are four storeys high and have above them

large sound-broadcasting studios or rehearsal rooms of a
height equivalent to three storeys. The remaining two
television studios are relatively small, having a floor
area of 230 m2 and a height equivalent to two sto'reys.
Some indication of the distribution of the various studios
and other rooms over the different floors is given by
Fig. 2, and Fig. 3 shows the interio'r of one of these
studios.

In planning the layout of the centre, particular care
has been taken to ensure a smooth flow of staff and
materials. Thus there is a clear separation between the
scenery storage areas, the artists' dressing and waiting
rooms and the television technical areas, and the main

passage ways leading to' these areas and from them to
the studios are so planned that they do not cross one
another.

Fig. 1. - A general view of the N. H. K. 's new broadcasting centre
at Yoyogi, Tokyo.
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Fig. 2. - Organisation chart of the television studios in the
new N.H.K. Broadcasting Centre.

MAINTENANCE

TELEVISION STUDIOS

(230 m2) , | , (230m2)

STUDIO CONTROL ROOMS

TAPE REC. /FILM-SCANNERS

APPARATUS ROOM

TECHNICAL

OPERATION CENTRE

SUPER- i
VISION ]

±

SUB-
CONTROL

ROOMS

TAPE RECORDERS

AND
FILM-SCANNERS

(660 m2 )

CONTROL ROOMS

TELEVISION STUDIOS
(500 m2 ) | (330 m2 ) | (330 m2 ) (500 m2 )

A particular feature in this connection is the special
provision made for visito'rs, of whom more than a
million are expected each year. Starting from a reception
room on the second floor, visitors will circulate through
special passage ways, separate from those used by the
staff, along the television studios, looking into each of
them through specially provided observation windows.
They will then be taken by escalators up to the fifth
floor where they will look into the sound studios and
then descend by a spiral passage way to the second
floo'r to' look into the largest television studio.

The layout of the television production areas is based
on the concept of a flow system whereby the "raw
material ", mainly in the form of the scenery, is fed into
the studios from the periphery and the "product", in the
form of the vision and sound signals, appears in the

Fig. 3. - A view into one of the television studios,
showing the single-point lighting suspension.

Technical Operation Centre at the centre of the building.
Thus, the scenery storage areas and carpentry wo'rkshops
are located along two sides of the building and com-
muaicate directly with the television studios via wide
doors and passage ways. The artists' dressing rooms and
waiting rooms are situated on the opposite sides of the
studios, in the centre of the building and o'n the same
floor level as the studios. Above the artists' rooms are

located the studio control rooms which contain only the
items of technical equipment that are directly necessary
for production purposes, such as the vision and sound-
control desks. Other equipment, such as the camera-
control desks and the rack-mounted elements of the

video-switching equipment, is concentrated in the Tech-
nical Operation Centre (Fig. 4) which is separated
from the studio control rooms by a corridor.

In addition to the equipment mentioned above, the
Technical Operation Centre contains synchronising-pulse
generators stabilising amplifiers, distribution amplifiers
of various types, relay groups and power-sup'ply units.
The grouping of all this equipment into' one place
greatly facilitates its maintenance, and the concentration
of the camera-control units makes it possible for a large
number of studio cameras to be controlled by relatively
few engineers. The majority of the sound and vision
equipment is transisto'rised and its low power consump-
tion and heat dissipation have helped to' keep down
overall costs fo'r electrical power and for aif-con-
ditio'niag.

Production equipment, such as film scanners and tele-
vision tape recorders are installed in rooms on both
sides of the Technical Operation Centre. This arrange-
ment makes it possible for production staff from the
studio control rooms to change films and tapes, whereas
the setting-up of the equipment and any faults are
dealt with by engineers from the Technical Operation
Centre.
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Fig. 4. - The Technical Operation Centre in the new N.H.K.
Broadcasting Centre in Tokyo.

Among the technical facilities for sound broadcasting
of particular note, is a control room for stereophonic
programmes. Its floor has the shape of an equilateral
triangle, each side being 3 m long. The loudspeakers are
set up in two comers and the control operator is situated
at the third. The architectural design and construction are
such as to provide a satisfactory balance of side-wall
reverberation and back-wall sound absorption.

Another feature of interest is the central control of
such services as air-conditioning, the electrical power
supply system, the water supply and drainage. This is
effected from a central control room (Fig. 5) situated
on the first floor. The air-conditioning system is divided
into' seven main groups in order to take account of the
arrangement of the various areas within the building.
These main groups are subdivided into smaller groups,
so that a total of sixty-five air-conditioning groups may
be operated independently as required.

Detailed plans are now being prepared for the second
stage of the construction programme, which it is ex-
pected will be completed in 1968. The additional facil-
ities to be provided will probably include twelve more
television studios, some sound and dubbing studios and
film processing facilities. The existing N.H.K. centre
at Uchisaiwaicho in Tokyo will continue to be the head-
quarters and transmission centre of the N.H.K. 's sound
and television networks.

Fig. 5. - The Central Control Room for house services
(electricity and water supplies, air-conditioning etc.)

An image-orthicon camera tube using a multi-
alkaline photo-emissive surface. - As a result
of the increase in colour-television programmes, outside
broadcasts at night and the use of telephoto lenses, the
Nippon Hoso Kyokai felt an acute need for image-
orthicon camera tubes with greater sensitivity. The
sensitivity of such tubes may be effectively increased by
increasing that of the photo-emissive cathode, and since
the end of 1963, work has been carried out in the
N.H.K. Technical Research Laboratories with this end
in view.

In 1964, an image-orthicon tube with a silver-bismuth
cathode and a compound aluminium and magnesium
oxide accumulating target was produced experimentally.
Further work has resulted in the production of a tube
having an alkaline photo-emissive surface consisting
of activated antimony, sodium, potassium and caesium,
which is capable of practical use.

This experimental tube has been found to. be capable
of satisfactory operation in full moonlight (incident
illumination of 0. 1 lux) and is now being used for
colour-television broadcasts as well. Measurements made
using as light source a standard electric-light bulb
having a colour temperature of 2870° K have shown
that the maximum sensitivity of the photo-emissive
surface in this tube is 160 ^A/lm, which is about
equal to that of the R. C. A. tube type S-20' and about

three times that of normal image-orthicon tubes.
Moreover, the resolution of this tube is superior
to' that of existing image-orthicon tubes.

Life tests of the new tube have shown that
its sensitivity falls by about 3:% after about
1000 hours use and that the " sticking-time
of the compound magnesium oxide target in-
creases slightly. Apart from these two' points,
the tube's functioning has been found to be very
stable. There remain, however, a few irregular-
ities in its generally very satisfactory perform-
ance, mainly due to the complex manufacturing
process, and further work is in hand to eliminate
them.
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KENYA

Broadcast coverage of the East African
Safari Motor Rally. - One of the major and most
difficult outside-broadcast operations handled each year
by the Voice of Kenya is the coverage of the East
African Safari Motor Rally. As a result of the extremely
wet weather conditions which earned it the unofficial
title of the " Saturated Safari ", the 1966 Rally, the
fourteenth in the series, provided the V.O.K. with many
problems. The 4800-km course of the Rally is divided
into two halves, each in the form of a loop, starting
and finishing at Nairobi, the first going south into
Tanzania to Dar es-Salaam and returning to Nairobi
via Mombasa, and the second going north-west to
Kampala in Uganda, on the shores of Lake Victoria, and
returning to. Nairobi by a different route.

Coverage of the Rally began a few days before the
official start, with live outside broadcasts of the draw
for starting positions, interviews with visiting and local
drivers, course officials and representatives of participat-
ing firms.

On Thursday, 7th April, the start of the Safari was
broadcast in all three of the national sound services

and was televised live using an outside-broadcast vehicle
equipped with two 4 V^-ia image-orthicon cameras
and an Ampex VR 1100 television tape recorder.
The television signals were transmitted very successfully
over a 2. 5-km cable laid for the event by the Post and
Telecommunication Authority, use being made of special
correcting amplifiers which were flown specially from
the United Kingdom.

During the southern leg of the Rally, position reports
were broadcast regularly and the sound coverage included
rebroadcasts from Radio' Tanzania of the arrival of the
cars at Dar es-Salaam and a live outside broadcast from
the Mombasa check point. V.O.K. 's evening television
transmissions included scoreboard flashes, interviews
with unsuccessful drivers and with Rally officials from
the City Hall, and films of the cars on the southern
leg, taken by film cameramen flown to Tanzania and
shown on television within twenty-four hours. Of some
ninety cars that started the Safari, only sixteen completed
the southern leg.

The coverage of the northern leg of the course was
handled in a similar manner and, for the sound
services, included rebroadcasts from Radio Uganda of
the cars' arrival at Kampala and an outside broadcast
from Nakuru, about 160 km north of Nairobi. The
television coverage included film shot near Jinja in
Uganda.

The return of the cars to Nairobi was broadcast live
in three separate sound services and in the television
service which opened in the mo'rning to show the
arrivals at the Nairobi City Hall. Only nine cars com-
pleted the whole course.

There were, in all, thirty-eight Swahili, forty-three
English and thirty-one Hindustani broadcasts in the
sound services, and, in the television service, eighteen
live broadcasts transmitted over the cable from the City
Hall, in addition to a number of programmes recorded
on tape and some film sequences.

Map ot East Africa showing the 4800-km course of the East African
Safari Motor Rally which consists of a southern and northern leg

staiting and finishing at Nairobi.
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NETHERLANDS

A new sound control room for regional theatre
broadcasts. - In order to facilitate the increasing
number of broadcasts being made from the theatre
known as the Twentse Schouwburg at Enschede by the
R. O.N.O. (the regional broadcasting organisation for
the north-eastern Netherlands), the Technical Depart-
ment of the Nederlandsche Radio Unie has recently
installed a sound control room in the theatre.

An impression of the theatre, which has a volume
of about 9000 m3 and seating for an audience of

980 persons, is given in Fzg. 1. A small window in the
side wall of the auditorium (Fig. 2) enables the sound
engineer to have a good view of the stage. Fig. 3 shows
the equipment installed in the control room.

In the case of a live transmission, the output from
this control room is fed to the main R. O.N.O. regional

Fig. 1. - The auditorium of the Twentse
Schouwburg at Enschede, as seen from the

stage.

(Henk Brusse photos)

Fig. 3. - The equipment installed in the control room.

w

Fig. 2. - A view of the stage seen through
the observation window of the control room.
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studio centre at Groningea by means of circuits ordered
from the Telecommunication Administration on an
occasional basis.

The control desk. which is of commercial manufacture
and consists entirely of solid-state devices, was modified
by the N.R.U. to; meet the particular operational require-
ments. It has eight input channels which may be switched
to accept signals either from dynamic microphones or
from high-level sources. In the latter condition, the
two disk reproducers and the two tape-replay machines
may be connected and a fifth channel may be fed
from an incoming programme circuit. Three " presence
filters are provided, each of which may be connected
into any one of the eight channels at will. The desk

provides for three output channels controlled by group
faders : programme, effects and reverberation a high-
pass filter being connected in the last-mentioned channel.
Push-button selection enables each of the eight channels
to be connected to any of the mixing groups. Two
tape-recorder inputs are connected in parallel with the
programme output. Pre-fade listening is available on
all eight inputs and the three output groups.

There is also' an announcement cubicle which is
provided with listening feeds from all programme
sources and from a receiver ; moreover, the sound
engineer has the usual talk-back facilities with the
announcer.

SWITZERLAND

Rebrocdcast transmitter powered by a fuel
cell. - The Swiss Telecommunication Administra-
tion is shortly to begin the installation of a trans-
mitting station on the Gebidem, a 2300-m mountain
close to Brigue (Valais), a very exposed site which is at
present extremely difficult of access. Nevertheless, a
small temporary station has already been set up there,
to house a solid-state television rebroadcast transmitter.

Initially, the equipment was supplied with energy by a
lead-acid accumulator, the discharge of which was
partially made good by a solar battery, so that the
transmitter could operate unattended for six weeks.
Periodical visits were made on foot or by helicopter,
during which the batteries were fully recharged by
means of a small petrol-electric generating set.

Since December 1965, a fuel cell has provided
the energy for the station. This cell, which was supplied
by the Brown Boveri company of Baden (Switzerland),
can power the apparatus for 7000' hours for one charge
of the carburant, methanol. The transmitter and the cell
are installed in cabinets which are very well insulated
thermically, so that the few watts dissipated by the
apparatus provide enough heat to maintain its tem-
perature above OOC, in spite of the very low external
temperature. The station has now been operating in this
manner for several months without incident, and this
experiment makes it possible to envisage the construc-
tioa of unattended low-power stations of high reliability
in places deemed up to now unutilisable.

In E.B.U. Review No. 95-A, p. 30, we reported that
a station in Western Germany was also. using fuel cells.

The rebroadcasting station at Gebidem which is powered
by a fuel cell.

UNITED KINGDOM

Sound and television broadcasting arrange-
ments for the 1966 World Cup football com-
petitio'n. - The sound-broadcasting arrangements
for the thirty-two' matches culminating in the Final at
Wembley Stadium in London on 30th July will be
handled by the British Broadcasting Corporation

The television arrangements are being made by the
" World Cup Television Conso'rtium " acting on behalf

of the E.B.U., and comprising staff and equipment
belonging to the B.B.C. and to' the independent tele-
vision companies (I.T. V. ).

The Consortium was formed to organise and provide
the facilities and services necessary for the television
coverage, both live and recorded to' Europe and the
rest of the world, of the World Cup International
Football Championship. This is the largest television
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sports operation ever undertaken in Britain, and is the
first major operation handled jointly by the B. B. C. and
I.T.V. It is estimated that some five hundred Coa-
sortium staff will be engaged on the television opera-
tion for the World Cup matches, which will be
relayed live or recorded to forty-two countries, reaching
an estimated audience, for the Final at Wembley, of
some four hundred million people.

A "World Cup Operation Centre" has been
established in the extension of the B.B.C. Television

Centre in London and this will act as the focal point of
both the sound broadcasting and television operations.

Installation! at the venues.

At each of the eight grounds at which World Cup
matches are being played, the facilities and technical
services will include commentary positions for home
and foreign broadcasters totalling as many as forty for
the Final at Wembley. In order to' provide the necessary
facilities, a total of about 140 commentators' units,

generally in conformity with the E. B.U. standard
design, will be used. About a hundred of these are being
lent by the Finnish, French, Italian, Swedish and Swiss
broadcasting organisations, the remainder being pro-
vided by the B. B. C. and I.T. V. In addition, each
ground will have an interview studio, control room,
tape-editing room and a line-termination room from
which commentaries will be routed over British Post

Office circuits to' their destinations. In the case of pro-
grammes for the United Kingdom, normal contribution
circuits from the appropriate B. B. C. Regional Head-
quarters to Broadcasting House, London, will be used.
Oversea sound commentaries will be routed over
separate circuits to the World Cup Operation Centre
and to the British Post Office Trunk and International

Exchange in Faraday Building, London, whence they
will travel via cable or radio circuits to' their ultimate

destinations. Special linking circuits are being provided
between the various grounds so' that information on the
state of play in other matches can be kept under review
by the various commentators and news items from these
other games included in their commentaries at will.

The British Post Office had set up two additional
radio-relay vision circuits from London to Tolsford Hill
near Folkestone and thence, in conjunction with the
French Telecommunication Administration, across the
Channel to Lille, so that four separate programmes may
be fed simultaneously to' Continental Europe.

One or more mobile control rooms will be stationed
at each ground to control the outputs of the television
cameras covering the various games. In general, four
cameras will be used. one of which will be located in

an interview studio to cover captions and interviews
with players and officials after each match. At Wembley,
however^ three mobile control rooms are being provided.
The B.B. C. will use two of these to provide coverage
for the Consortium and the B. B. C. domestic networks.

the third will be used by I.T.V. to provide coverage for
commercial television only. This arrangement has the
advantage that should any equipment failure occur
during transmissions, either the B.B.C. or I.T.V. mobile
control rooms could provide a feed to all networks.

Installations at the Ope ration Centre in London.

In the World Cup Operation Centre in London, and
in each of the other towns where matches are being
played, commentators' offices are being provided.
These will afford working accommodation for the com-
mentary teams and are located in the same building as,
or close to. the Football Association Press Centre in the

town concerned. Interpreters will be in attendance at the
offices, moving to the grounds for the matches. Tele-
phones, catering, transpo'rt (between offices and
grounds) and car-parking facilities are also' provided.

The World Cup Operation Centre in London
occupies a large part of four floors in the extension of
the Television Centre and provides programme and
engineering facilities together with equipped office
accommodation for foreign television and radio o'rgaai-
sations and for B. B. C. sound broadcasting. Telephones
are connected to two switchboards devoted entirely
to World Cup television and sound broadcasting.
Telex facilities are provided for Eurovision, Consortium
and domestic and external sound broadcasting together
with a teleprinter link to Broadcasting House.

The television technical control area provides for
coordination of production control giving the executive
producers direct contact with all outside broadcasts,
mobile control rooms and commentary vehicles. The
area includes four cubicles through which all sound and
vision signals from outside broadcasts will pass whether
for recording or live transmission, Each cubicle has
control lines to the appropriate commentary vehicle, as
well as talk-back to the recording channels. Recordings
of programmes can be made on magnetic tape or l6-mm
film and the appropriate language commentary provided.

A television studio' is included in the Operation
Centre for use by those o.rganisations requiring uni-
lateral transmissions or recordings. It will be equipped
v/ith two working cameras and a caption camera, and
can accept inserts from film scanners or television tape
machines.

The sound broadcasting authorities are provided with
similar accommodation at the Operation Centre, except
that sound studio' and recording facilities are being
provided in mobile studio and control-room vehicles
parked just outside. Additional provision for sound
broadcasting has also been made at Broadcasting House,
London, where equipment has been provided permitting
up to' ten commentators to describe matches as seen on
television picture monitors. These commentaries will be
routed direct to the British Post Office International

Exchange for transmission to the countries concerned.
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On the High Seas

Since the preceding number of the E.B.U. Review
appeared, numerous changes have taken place in the
situation of the pirate broadcasting stations working off
the coasts of the British Isles.

As a result of damage caused by storms to Mi Amigo,
the ship in which the station " Radio Caroline South
(1493 kc/s) was installed, the company that exploited
it replaced it temporarily by Cheeta 2. At the beginning
of April 1966, Mi Amiga returned and took station off
Harwich, near Cheeta 2, and on 17th April, 1966, it
began to broadcast on 1169 kc/s a programme different
from the one that Cheeta 2 continued to broadcast on
1493 kc/s. After an interruption of several days, Mi
Amiga began again to broadcast on 25th April, 1966,
this time on 1187 kc/s, with a power which would
appear to be in the neighbourhood of 50 kW. The
transmissions from Cheeta 2 still continued for a few
days on 1493 kc/s, and then stopped finally on 2nd
May, 1966. According to reports in the newspapers,
Cheeta 2 then left the place where it had been moored,
in order to take up a position off the west coast of
England, in the Bristol Channel, where it was to broad-
cast television as well as sound programmes.

At the beginning of May, 1966, a further ship
equipped with broadcast transmitters, Olga Patricia,
anchored off the south-east coast of England, not far
from " Radio London " and " Radio Caroline South ",
where it began to broadcast two different programmes,
the first, which started on 18th May, 1966, on 845 kc/s
being announced as " Radio England ", and the second,

which started on 23rd May, 1966, on 1320 kc/s, being
announced as " Radio Britain ".

The field-strengths of these transmissions as measur-
ed at the B. B. C. 's Receiving Station at Tatsfield, were
9 mV/m and 2 mV/m respectively. According to
reports in some newspapers, the power of their trans-
mltters was supposed to be 100 kW. However, on 3rd
June, " Radio Britain " broke down and had to stop
transmitting ; it had not restarted when this number
went to press.

At the end of April, 1966, the ship in which was
installed the " Radio Scotland " transmitter left its
anchorage in the Firth of Forth, passed round the
north of Scotland and took up a position in the Firth of
Clyde, on the west of Scotland, off Ardrossan. It is still
working on the same frequency, namely 1259 kc/s.

On 7th June, 1966, the frequency of the " Radio
London" transmissions was changed from 1133 kc/s
to 1115 kc/s.

The " Radio Tower " transmissions which, it will be
recalled, came to an end late in December, 1965, have
recently restarted, although in a rather sporadic fashion;
programmes were broadcast from 5th to 24th March,
then from 29th April to 4th May, when the frequency
was changed from 1262 kc/s to 1282 kc/s. It was
reported again on 12th May, 1966, but has not been
heard again since then.

The ship in which the station " Radio 270 " is
installed is still reported as being anchored off
Scarborough (north-east of England), but it does not
appear yet to have started broadcasting.

Part B (General and Legal) of E. B. U. Review No. 97

is a copiously illustrated special number mainly devoted to religious programmes

It contains articles on the above-mentioned subject from the Vatican City, France, the Federal Republic
of Germany, Greece, Israel, the Netherlands, Portugal (E.N.R. and R.T.P. ) Scandinavia Spain Turkey, the
United Kingdom (B. B. C. and I.T. A. ), Africa, Brazil, Japan the United States Jtndia, ̂ the World Council
of Churches^ and UNDA - the International Catholic Association for Radio and Television. There are news-
items (United States) and book reviews on the same topic.

The Legal Section contains an article by G. M. Turnell entitled " The B. B^:., the unions and the
artists"; an item on "Religious ceremonies and minor reservations to the Berne Convention ; news-items
concerning recent jurisprudence in Belgium and legislation in Tunisia ; and legal book reviews.
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SOUND AND TELEVISION BROADCASTING STATIONS

EUROPEAN BROADCASTING AREA

Conditions in the spectrum at 1st May, 1966.

Long and medium waves.

The only important change in the European MF
broadcasting band during the past two' months concerns
the transmitter on 602 kc/s at Lyon, France, the power
of which was raised from 100 to 300 kW at the end
of April, 1966.

Frequency changes observed at the E.B.U. 's Receiving
and Measuring Station at Jurbise concern essentially
those of the pirate transmitters on the high seas and
certain stations in Spain. Minor variations of frequency
were noted in the case of several of the Spanish stations,
but in general they were never very far from those
assigned to them in the new reorganisation plan for
broadcasting in Spain.

The 200-watt transmitter at Kempten, Federal
Republic of Germany, which wo'rked on 520 kc/s, has
been withdrawn from service.

A low-power (50-watt) transmitter at Kotschach,
Austria, has recently been taken into service on
1562 kc/s.

This issue of the E. B.U. Review includes the usual
chart showing the situation in the long- and medium-
wave spectrum as at 1st May, 1966. It replaces the chart
published m E.B.U. Review No. 94-A.

It will be recalled that this chart forms an appendix
to the Long- and Medium-wave Reports published every
six months by the E.B.U. Technical Centre, the latest
edition of which is dated 1st May, 1966. This document
is based essentially on observations made by the E.B.U.
Receiving and Measuring Station at Jurbise-Masnuy,
near Mons (Belgium), and by other receiving stations
belonging to Members of the E.B.U. It is brought up to
date by supplements every two months.

The chart retains its usual presentation, which clearly
shows which stations are working in conformity with the
Copenhagen Plan on the one hand, and those that do
not conform with the Plan (shaded parts of the fre-
quency bands) on the other. Each station is mentioned
by name, except in the cases of a group of stations in
the same country and having the same nominal fre-
quency, when only the name of the country (or of the

main station) and the letter S are indicated. The
channels in which changes have occurred since the
publication of the last chart have their numbers
surrounded by circles. Vertical shading indicates that
there is a jamming transmission in the channel.

VHF/FM.

The only reported changes during March and April,
1966 were the following :

In Austria, the power of the Pfander transmitter on
89.7 Mc/s was increased from 2 to 50 kW ;

In Belgium, the frequency of the 50-kW transmitter at
Houdeng was changed from 99. 1 to 96.6 Mc/s ;

In Sweden, six new transmitters were taken into service,

the following four being of 60 kW : Backefors
(99. 1 Mc/s), Borlange (97. 7 M:c/s), Gallivare
(98. 5 Mc/s), Ostersund (94. 0 Mc/s).

Several gap-filliag transmitters of power ranging
from 50 W to 1 kW were taken into service in several
countries, more particularly in Italy, where some fifteen
such stations were opened.

Television.

Several high-power UHF transmitters were taken into
service during the past two months, notably :

Channel No. ERP (kW)

Brest (France)
Amberg (Germany, F.R.)
Heidelberg (Germany, F.R.)
Hohes Lohr (Germany, F.R.)
Spessart (Germany, F.R.)
Horby (Sweden)

21

43
53

22

51

43

1000
500

500

40
220

500

As usual, also, the installation of many low-power
rebroadcast transmitters has been reported, in particular,
two in Austria, two in Finland, five in France, ten in
Germany, eight in Italy, three in Norway and two in
Switzerland.
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SOME NOTEWORTHY ARTICLES

Under this heading, we mention, m each number, a selection of articles
published in technical periodicals which seem to us to be o'/ real interest to sound and
televisw-n broadcasting engineers. We restrict ourselves, however, to giving, in a very
concise fwm, an idea of the contents of each article, at the same time rndicating its
technical level by means fff the following symbols :
Level A: articles requiring a knowledge of advanced mathematics or considerable

atber specialised knowledge on the part of the reader.
Level B : articles corresponding in technical level to the average engineer's training.
Level C : articles that da not call for any very spe cial technical knowledge on the fart

of the redder.
It must be emphasised that this classift cation refers uniquely to the degree of

difficulty of understanding the articles, and in no way to the value o-f the cwticles as such.

The mention of an article under this heading should not be taken as indicating in any
way the E. B.U. 's opinion on the matter in question.

(Editor)

Werner, P.H., Banziger, H. and Zingg. P. (PTT/CH) :
Untersuchungen an Schallabsorben tiefer Frequenzen
(Research on acoustic absorbers for the lower frequen-
cies).
Technische Mitteilungen PTT, No. 3, 1966, pp. 77-88.

Level B.

The importance of investigating more thoroughly vibrating
panels for bass absorption, designed specifically for each indi-
vidual application. Results of tests to determine the properties
of various methods of construction : flat membrane resonators,

panels on battens, Helmholtz resonators. Conclusions regarding
the absorption of various materials as a function of their
dimensions.

Mess- und Betriebsgerate fiir die Rundfunk-Stereofonie
(Measuring instruments and monitoring equipment for
stereophonic broadcasting).
Neues von Rohde 6 Schwarz, No. 20, March 1966,
pp. 5-28.

Level B.

A description of the pilot-tone system and professional
apparatus manufactured by the Rohde & Schwarz company for
use with it. The following articles should be mentioned :
Stereo-Messderoder MSDC (MSDC stereophonic measuring

decoder);
Stereo-M. essender SMSF (SMSF stereophonic measuring

generator) ;
Stereo-Bcdlempfdnger ESB. Stereo-Ballempfangsanlage NU 6201

(ESB stereophonic rebroadcasting receiver, NU 6201 stereo-
phonic lebroadcasting installation);

Stereo-Einrichtungen fur den Senderbetrieb (Stereophonic
transmitting installations);

Umbau des Frequenzhubmessers FMV auf Stereo-Tuchtigkeit
(Adaptation of the FMV frequency-deviation meter for
stereophony).

Philips, G.J. (B. B.C. ) : Measurement of phase errors In the
pilot-tone system for stereophonic broadcasting.
The Radio and Electronic Engineer, Vol. 31, No. 3,

Level B.

An oscilloscope method for rapid measurements of phase-
errors of the pilot-tone relative to the sub-carrier, by means
of a signal of about 400 c/s, modulating the ^ channel to a

depth of about 10 %. If there is a phase-error, the waveform
seen on the oscilloscope has no horizontal axis of symmetry.

The numerical relation between the asymmetry and the phase-
error is determined. This method is suitable only if the initial

phase-enoi is less than ± 45°; it permits a rapid adjustment
to within 1° to 2°.

Hoeg, W. and Wasner M. (R.F.Z., East Berlin) : Automa-
tic test signal for RF Stereophony.
Radio and Television (O. I.R.T. ) No. 1, 1966, pp. 35-39.

Level B.

A description of a generator supplying a series of signals
from 400 to 1000 c/s applied to the A and B channels of a
pilot-tone stereophonic encoder. By means of suitable measuring
instruments, these signals can be used for the following adjust-
ments to stereophonic equipment and, in particular, decoders :
verification of the phase of the sub-carrier and the gain and
phase symmetry of the channels, level, non-linearity, cross-talk
and M/S-titio measurements, intermodulation tests and
measurements of the noise and of the amplitude of the pilot

signal.
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Schampaul, N. : Die Stereofonie in der Praxis - Probleme
der Aufnahmetechnik (Stereophony in practice - Studio

Funkschau, No. 8, April 1966, pp. 229-232.

Level C.

A discussion of the various problems posed by the nature
of stereophony, from the studio and control-room point of
view : compatibility, phase and intensity stereophony, micro-
phone placing, mixing circuits, switching, practical limitations.

Spong, L.A. (Associated Television) : Radio Microphones.
International Broadcast Engineer, No. 18, March 1966.
pp. 106-108.

Level C.

Brief consideration of factors affecting design of radio
microphones and their use by television organisations in the
United Kingdom : required signal-to-noise ratio, dynamic range.
limitation of radiated power, avoidance of " dead spots ".

Birgels, P. and Sauerland, H. (Rohde & Schwarz) : Stereo-
Ballempfang (Rebroadcasting stereophony).
Internationale Elektronische Rundschau, No. 3, March
1966, pp. 153-160.

Level B.

Requirements of stereophonic transmissions. Discussion of
the A.R.D.'s purchasing-specifications for rebroadcasting
receivers. Difficulties in designing such receivers ; their
construction and characteristics.

Jones, R.A. and Randolph, G.G. : Radio-station floor plans.
Broadcast Engineering, Vol. 8, No. 3, March 1966, pp.
21-25.

Level C.

Some suggestions for small sound broadcasting-station build-
ings. Reproduction of five suggested lay-outs : two of them are
of actual small studio-centres, the other three are typical lay-
outs of stations containing studios and transmitters.

Beck, R. (McCurdy Radio Industries, Ltd. ) : Remote con-
trol of audio signals by solid-state electronic attenuation.
Journal of the SMPTE. Vol. 75, No. 2, February 1966,
pp. 111-115.

Level B.

Review of the problems entailed in modulation monitoring
in transmitting stations. Performance required of attenuators.
Description, block diagram, method of functioning and charac-
teristics of an electronic attenuator avoiding the necessity of
passing the AF signals through the studio control-desk.

Burchard, B. : Diversity-Einrichtung fiir drahtlose Mikro-
phone (Diversity installations for radio microphones).
Rundfunktechnische Mitteilungen, No. 2, April 1966,
pp. 80-82.

Level B.

Arguments in favour of diversity reception and technical
possibilities of the method (AF switching, aerial selection,
coupled control voltages). Design of a comparatively simple
diversity receiver for short ranges, where there is no disturbing
RF phase-difference. Discussion of the circuit of this receiver.

Moller, R. (Fernseh GmbH) : Bin Filmschnellschaltwerk
fur das Fernsehen (A fast-pulldown device for film-
scanners).
Radio Mentor, Vol. 32, No. 4. April 1966, pp. 294-298.

Level B.

Description of a frame-by-frame drive recently designed for
a flying-spot film-scanner giving fast pulldown of the film
during the field-blanking interval. Value of this feature, parti-
cularly for colour films. The film is moved forward pneu-
matically. Method of measuring the film movement. Tables
indicating the mechanical features of the system and the results
obtained with 16-mm and 35-mm film.

Dubbe, R. P. (Minnesota Mining and Manufacturing Co. ) :
Television film recording using electron exposure.
Journal of the SMFTE, Vol. 75, No. 3, March 1966,
pp. 191-194.

Level B.

Comparison of conventional television film-recording with
a method of printing directly on the film by means of an
electron beam, as regards the quality of the pictures obtained.
The latter process has better resolution and less background
noise, facilitates the adjustment of the exposure and obviates
the problems of remanence during pulldown.

Siocos, C.A. (C. B. C. ) : Vertical interval test and reference
signal (VITS) in the CBC television network.
Journal of the SMPTE, Vol. 75, No. 2, February 1966.
pp. 81.84.

Level B.

Description of the special insertion-signals now, after an
experimental period, in routine use for monitoring the technical
performance of the C.B.C. television network. Three lines are
utilised, carrying a reference-white signal, together with a
sine-squared pulse, a frequency " burst " and a " staircase
signal with a superposed sinusoid of frequency 3. 58 Mc/s, List
of equipment used to generate the signals. Considerations
regarding the possible use of automatic methods for utilising
the data obtained by means of the insertion signals.
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Brownless, S.F. and Harnath, R.W. (Australian Post
Office) : Vertical interval test signals in Australian
television.
Journal of the SMPTE, Vol. 75, No. 2, February 1966,
pp. 84-88.

Level B.

Brief description of the Australian television network and
of its operational supervision, for which insertion signals are
used. The signals chosen are C. C. I.R. test-signals Nos. 2 and 3.
Allocation of the field-blanking interval between the Adminis-
tration and the television services. Review of methods of

utilising the data obtained by means of the insertion signals
and of future evolution in this field.

Rhodes, C.W. (Tektronix) : Monitoring of vertical interval

Journal of the SMPTE. Vol. 75, No. 2, February 1966,
pp. 94-98.

Level B.

Oscilloscope methods of verifying the insertion signals
standardised in the United States and Canada. Special features
of the equipment designed to provide this control, and pro-
blems encountered in developing the equipment : design of
line and field selectors, cathode-ray tubes used, time-bases,
vertical amplification, frequency response indicated by means
of markings on a transparent sheet. Limitations to be borne
in mind when using insertion signals for monitoring the quality
of television pictures.

Potter, J.B. (Melbourne University) : Methods and equip^
ment techniques for multiline VITS insertion in TV

Journal of the SMPTE, Vol. 75, No. 2, February 1966,
pp. 89-93.

Level B.

General assessment of the va'ue of special insertion signals
of various kinds in the field-blanking interval. Description of
equipment for inserting a sequence of up to eight signals in
a predetermined order. Circuit diagrams of the principal units
of this equipment, which includes an automatic gain control,
as well as an error detector for taking the whole equipment
out of service without interrupting the transmission.

Rappold, A. (Standard Elektrik Lorenz) : Einfluss des
Vertlkalsynchronimpulses auf die Stabilitat der Synchro-
nisierung beim Fernseher (Influence of the field-synchro-
nising pulses on the synchronisation stability of television
receivers).
Radio Mentor, Vol. 32, No. 4, April 1966, pp. 292-293.

Level B.

The effect of the main synchronising pulses, which is dif-
ferent depending upon whether there is an odd or an even
number. Possibility of remedying the picture disturbance which
this causes, by changing the shape or number of equalising or
synchronising pulses.

* * *

Koreny, J. (Hungarian Television) : New front-projection

Radio and Television (O.I.R.T. ), No. 2. 1966. pp. 24-27.

Level C.

Description of equipment for " transparent " projection,
wherein the " background " is projected on the screen by means
of a semi-transparent minor. Construction of the screen, which
has high reflectivity, and of the projector. Advantages and
disadvantages of the method.

Wallace, P.R. and Seyler, A.J. (Australian Post Office) :
Acquisition of statistical data of television signals.
Proceedings I.R.E.E. Australia, Vol. 26, No. 11, Novem-
her 1965, pp. 343-354.

Level A.

Principles of functioning and construction of equipment for
obtaining automatically the statistical distribution of the ampli-
tudes of the elements of a television picture. Other applications
seem possible, notably in the analysis of stochastic processes.

Seyler, A.J. (Australian Post Office) : Probability distribu-
tions of television frame differences.
Proceedings I.R.E.E. Australia, Vol. 26, No. 11, Novem-
ber 1965, pp. 355-366.

Level A.

Results of investigations effected by means of the equipment
described in the preceding reference, with the object of deter-
mining the probability of diffciences between the information
contained in two successive fields in television; it was found
to be a gamma distribution.

Digital Television Transmission.
Wireless World, Vol. 72, No. 3, March 1966, pp. 114-
118.

Level C.

Survey of recent experimental work on the transmission of
television signals by pulse-code modulation. Although a band-
width greater than that of the original video signal is required,
a greater signal-to-noise ratio can be obtained than with other
systems. Description of encoders and decoders utilised.

Kiefer, D. (I.R.T., Munchen) and Schedel, W. (W. D.R. ) :
Bin aktives Allpassnetwerk mit kontinuieriich einstell-
barer Gruppenlaufzeit im Videobereich (An active all-
pass network with continuously adjustable group-pro-
pagation-time in the video band).
Rundfunktechnische Mitteilungen, No. 2, April 1966,
pp. 67-74.

Level A.

The difficulty of the continuous adjustment of a vestigial-
sideband system by means of a set of passive all-pass networks
of given characteristic impedance. Possibility of designing an
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all-pass network independent of the characteristic impedance,
by means of a single tuned circuit associated with active
elements (solid-state stages). Description of apparatus
containing eight all-pass filters of this type in cascade, which
also enables purely low-pass systems to be connected, if the
cut-off frequency is not too far from the vestigial-sideband
system. Results of service trials.

Parker-Smith, N.N. (Marconi) : Colour television cameras '
the designer s choice.
Sound and Vision Broadcasting, Vol. 7, No. 1, Spring

Level B.

Discussion of the factors taken into consideration in the

design of a new colour-television camera : performance and
reliability, operational flexibility, sensitivity, size and weight,
immunity to environmental conditions. Examination of the
available choices and reasons for selection of a design employ-
ing four plumbicon camera tubes, but capable of using standard
image-orthicon television camera lenses. Reference to a four-
vidicon colour camera for film scanners.

Heightman, A.N. and Underbill, W.T. (Marconi) : A new
four-tube colour television camera.
Sound and Vision Broadcasting, Vol. 7, No. 1, Spring
1966, pp. 8-21.

Level B.

Description of the Marconi Mk VII colour camera, including
its optical system, controls and control unit, construction,
special design features and performance.

Bruch, W. (Telefunken AG) : Neuere Entwicklungen fiir
das PAL - Farbfemseh-Ubertragiingsverfahren (More
recent developments in the PAL colour-television system).
Funk-Technik, No. 5, March 1966, pp. 154-160.

Level B.

Description and explanation of the differences between the
version of the PAL system whcse characteristics were fixed by
the E.B.U. Ad-hoc Group on Colour Television in June, 1965,
and the earlier versions : modulation signals, synchronisation,
blanking, sub-carrier frequency. Description of a phase-error
compensator.

* * *

Doury, J.P. (C. F.T. ) : Das Farbfernsehsystem SECAM
(The SECAM colour-television system).
Radio und Fernsehen, No. 4, February 1966, pp. 103-107.

Level B.

Very general considerations on colour synthesis. Brief des-
cription of the principle of the SECAM system. Block diagrams
of the encoder and decoder. More detailed circuit diagrams of
the luminance and chrominance sections of the receiver.

Neuhaus, G. (Fernseh GmbH) : Farbmetrik und Farbfilm-
abtaster (Colorimetry and colour-film scanners).
Rundfunktechnische Mitteilungen, No. 2, April 1966,
pp. 49-55.

Level A.

Limits of the possibility of reproducing colours by the
additive mixing of three primary colours. Disadvantages of
using simplified colour-mixing curves, with which the faults
which appear on reproduction are not independent of the
chromatic stimulus. The case of the reproduction of flesh
tones; good results obtained with a film-scanner using reversal
film, by using the S. 64 mixing curves; comparison with optical
projection.

Kustarev, A.K. and Deryugin, N.G. : Influence of random
signal variations in a color television channel on the
faithfulness of color reproduction.
Telecommunication and Radio Engineering, No. 11, No-
vember 1965, pp. 46-56.

Level A.

Determination of equations in the form of matrices relating
the colorimetric coordinates at the input and output of a
transmission channel, irrespective of the colour-television system
utilised. The following variations are discussed : modifications
of the primary signals before and after gamma correction,
non-linearity of the transmission characteristics, variations of
the luminance and colour-difference signals, fluctuations of the
composite signal, variation of thf primary colours of the
receiver. (Translated from Russian)

Shot box for colour television.
International Broadcast Engineer, No. 18, March 1966,
pp. 82-86.

Level B.

Application of servo mechanisms to the remote control of
television cameras; panning, tilting, pre-selection of shots and
control of zoom lenses. Brief review of the development of
such mechanisms.

Boithias, L. and Battesti, J. (C. N.E.T. ) : Les faisceaux hert-
ziens transhorizon de haute qualite (Good-quality trans-
horizon radio-relays).
Annales des Telecommunications, Vol. 20, Nos. 7-8, July-
August 1965, pp. 138-150, Nos. 11-12, November-Decem-
her 1965, pp. 237-254.

Level A.

Description of various phenomena making possible radio-
relay links beyond the horizon : scatter propagation, propaga-
tion by spherical diffraction and by diffraction over sharp
ridges. Curves and abacs for evaluating the attenuation. Equip-
ment used : aerials, transmitters, receivers. Choice of frequency.
Performance required of each section in order that the whole
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chain should comply with the C.C.I.R. Recommendations.
Optimum characteristics of the equipment (thermal noise,
threshold, intermodulation) needed to meet these quality cri-
teria. Case of telegraph transmission.

Endler, W. (R. F.Z., East Berlin) : Low-distortion AM
demodulator for medium-wave and long-wave radio
ranges.
Radio and Television (O. I.R.T. ), No. 2, 1966, pp. 39-43.

Level B.

Description and block diagram of the apparatus, intended
as a quality monitor for LF and MF broadcast transmitters.
Methods adopted for reducing non-linearity distortion and for
improving the signal-to-noise ratio. Some indications of the
construction and functioning of the apparatus.

Pohl, R. (R. F.Z., East Berlin) : A Ballempfang receiver
for the VHP band.
Radio and Television (O.I.R.T. ), No. 2, 1966, pp. 28-33.

Level B.

Value of direct rebroadcasting of VHP transmissions. Des-
cription of a receiver used for this purpose. Quality necessary
and design of the principal stages : RF unit, IF and AF am-
plifiers. Block diagram. Principal technical features of the

Frequency standards.
Proceedings of the I.E.E.E., Vol. 54, No. 2, February
1966, pp. 103-230.

Level A.

This number contains the following articles devoted to the
theory and practice of modern frequency standards :

Gerber, E. A. and Sykes, R. A. : State of the art - (Quartz crystal
units and oscillators.

McCoubrey, A.O. : A survey of atomic frequency standards.
Cutler, L.S. and Searle, C.L. : &ome aspects of the theory and

measurement of frequency fluctuations in .frequency slan-
dards.

Davidovits, P. and Novick, R. . The optically pumped rubidium
maser.

Lacey, R. F., Helgesson, A. L. and Holloway, J.H. : Short-term
stability of passive atomic jrequency standards.

Barnes, J.A. and Allan, D.W. : A statistical model of flicker
noise.

Hafner, E. : The effects of noise in oscillators.
Vessot, R., Mueller, L. and Vanier, J. : The specification of

oscillator characteristics from measurements made m the
frequency domain.

Barnes, J.A. : Atomic timekeeping and the statistics of pre-
cision signal generators.

Allan, D.W. : Statistics of atomic frequency standards.

Hatch, J.P., Struszynski, W. and Thurgood, H. (Marconi) :
The Marconi eight aerial Adcock H.F. direction finder
type S. 480.
The Marconi Review, Vol. XXIX, No. 160, First Quarter
1966, pp. 1-23.

Level B.

A detailed description of the development of a new type of
HF direction finder. Particular attention is paid to the impro-
vements in accuracy, sensitivity, polarisation-error protection
and increased frequency coverage (1. 5 - 30 Mc/s).

Staiger, P. (Bayerischer Rundfunk, Munchen) : Auslenkung
von Antennentragern in Stahlbetonausfiihrung durch Son-
nenbestrahlung (Deformation of reinforced-concrete aerial
supports by solar radiation).
Rundfunktechnische Mitteilungen, No. 2, April 1966,

Level B.

Causes of the deformation of reinforced-concrete towers.

The necessity to limit it and, in order to do so, to measure
it. Descriptions of apparatus used and results of measurements
made, at various seasons of the year and times of the day,
on the aerial towers on the Ochsenkopf and the Brotjacklriegel.

Dalladas, G. (Kathrein) : Vier Programme fiir 400 Teilneh-
mer Femseh-Grossgemeinschaft-Antennenanlage in Lau-
fen/Schweiz (Four programmes for 400 subscribers. The
large-scale television common-aerial installation at Laufen,
Switzerland).
Radio Mentor, No. 3. March 1966, pp. 166-170.

Level B.

Conditions of reception and arrangements adopted for the
installation of the common aerials supported on a mast erected
on a 400-m hill. Description and circuits of the amplifiers,
which comprise a main amplifier at the foot of the mast
and fifteen groups of line-amplifiers by which the signals of
each channel are amplified separately. Thermionic valves are
used.

Dixon, J.M. (Australian Broadcasting Control Board) :The
absorption of medium frequency sky-wave by close
coupling to the extraordinary mode.
Proceedings I.R.E.E. Australia, Vol. 26, No. 12, Decem-
ber 1965, pp. 369-380.

Level A.

Considerations regarding a mode of MF transmission
whereby the energy reflected by the ionosphere is absorbed to
a much greater extent than w.ith ordinary vertically-polarised
transmission. Description of propagation tests effected in
Australia to verify the theory. The reduction observed langed
from 12 db for low field-strengths to 20 db for high field-
strengths, the average being 16 db. Possibility of using this
method in favourable cases to reduce interference due to

indirect propagation and to increase the primary service area
of the transmitter.

* * is
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Special issue on Sporadic E.
Radio Science, Vol. 1, No. 2, February 1966.

Level A.

Fourteen articles reproducing papers read at the Seminar
on the cause and structure of temperate latitude Sporadic E
held at Swiss Village, Colorado, U. S.A., in Junt, 1965.

Kreil, S., Metzger, E. and Haas, R. (Siemens 6 Halske) :
Intermodulationsgerausch bei Satellitensystemen mit Pre-
quenzmodulation infolge barter Bandbeschneidung des
FM-Signals (Intermodulation noise on FM transmissions
via satellites when the band of the FM signal is severely
cut).
Nachrichtentechnische Zeitschrift, No. 3, March 1966,
pp. 129-135.

Level B.

Experimental investigation of the increase in the inter-
modulation noise when the frequency deviation is increased
while maintaining the receiver bandwidth constant. Measuring
methods and results. Determination of the optimum deviation.
Comparison with theory.

Stanesby, H. (British Post Office) : Early Bird and the
Goonhilly earth station.
Electronics and Power, Vol. 12, March 1966, pp. 75-77.

Level C.

General description of the trans-Atlantic telecommunication
system employing the Early Bird satellite and of the terrestrial
network connecting the four European Earth stations. Reference
to the modifications made to the equipment of the Goonhilly
Downs station to enable it to work with the Early Bird satel-
lite. Indication of the results obtained both in telephony and
in television.

Wettstein, G.A. (PTT/CH) : Die Konferenz der Regie-
rungsbevollmachtigten der Intemationalen Fernmeldeunion
1965 in Montreux (The International Telecommunication
Union. Plenipotentiary Conference, Montreux, 1965).
Technische Mitteilungen PTT, No. 3, 1966, pp. 57-67.

Level C.

Organisation of the conference. Proceedings and results
obtained : revision of the International Telecommunication

Convention, organisation of the I.T. U. and its specialised
agencies, drafting of a charter, staff problems, financial ques-
tions. elections

THE DRAFTING OF SAFETY REGULATIONS

The fifth of the current series of technical monographs to be published by the E. B. U. Technical Centre in
Brussels has just appeared. It is entitled Safety regulal:ons for the staffs of broadcasting organisations, the
Principal Author being Mr. E. L.E. Pawley, Chief Engineer (External Relations) of the B. B.C. and Chairman of the
E. B. U. Technical Committee.

It is not the intention of this monograph to provide ready-made safety regulations directly applicable to
any broadcasting organisation - indeed this would be practically impossible, in view of the different equipment
used and the different methods of operation adopted, as between one organisation and another. Moreover,
opinions differ considerably as to how such regulations should be drafted and as to the extent to which they
should go into details.

The principal object is rather merely to provide some guidance for the persons charged with drafting safety
regulations meeting the particular requirements of individual broadcasting organisations. Reference is made to
regulations already in force in various broadcasting organisations and many basic principles which appear to be
generally applicoble are indicated. The authors set themselves the task of listing all the risks that should be
considered and of drawing attention to all the precautions that should be taken not only by the engineering staff,
but also by the programme production and presentation staff and by the manual workers. A comprehensive alpha-
betical index renders this 48-page monograph a very practical reference-book.

The new monograph is No. 3105 and it is available from the E. B. U. Techn'cal Centre, 32, avenue Albert
Lancaster, Bruxelles 18 at 80 Belgian francs, surface-postage included.
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Eighteenth Plenary Meeting of the E. B. U. Technical Committee

Luxembourg, 18th to 22nd April, 1966.

The E. B.U. Technical Committee, which comprises
the technical directors and chief engineers of E. B.U.
Members, held its 1966 Plenary Meeting in Luxembourg
from 18th to 22nd April, 1966, at the invitation of the
Compagnie Luxembourgeoise de Telediffusion. It was
attended by fifty-five delegates from thirty-six organisa-
tions, the chair being taken by Mr. E.L.E. Pawley,
Chairman of the Committee. The Plenary Meeting was
preceded, as usual, by a short preparatory meeting of
the Bureau of the Technical Committee.

The Committee dealt first of all with the activities

of the Technical Centre, giving special attention to' the
progress of the 1966 re-equipment programme of the
Receiving and Measuring Station at Jurbise, where
automatic methods are being introduced pro'gressively
to enable the station, in spite of its depleted staff, to
continue to meet the Members' demands for data and

reports. The Committee decided to recommend the
replacement in 1967 of the LF/MF field-strength
measuring installation at Jurbise, which is already thirty
years old, as well as of the VHP receiving equipment,
in order to enable Jurbise to contribute effectively to
the current study of sporadic-E propagation. The Com-
mittee also' approved three draft contributions relating
to international monitoring, for submission to the
C.C. I.R. Plenary Assembly in Oslo.

Next, the Committee turned to' the E. B. U. Technical

Monographs that had appeared since its last meeting ;
it was satisfied with their success and also with the
progress being made with those to be published during
the coming year.

On the subject of Eurovision, the Committee noted
the steadily increasing scale of activity - 1551 trans-
missions had been planned and supervised by the
Technical Centre during 1965, an increase of nearly
20 % compared with 1964. Automatic methods are being
introduced to accelerate the statistical and clerical work

in this department also.. Further apparatus for the Coor-
dination Centre was approved, including automatic
telephone equipment to enable more efficient use of the
permanent control circuits to be made by Members.
Preliminary arrangements were also made for equipping
the Coordination Centre for handling colour-television
signals and for training the staff in the new techniques
involved.

The Technical Committee then went on to. examine
the achievements and future plans * of its several
Working Parties. With regard to' Working Party A
(Amplitude-modulation sound broadcasting), it was

* Reports on the recent meetings of the Working Parties,
giving these details, have already appeared in the E.B. U.
Review.

decided to hold a meeting in May, 1966 to clear up one
or two points in the E. B.U. contribution dealing with
LF and MF coverage already submitted to the C. C. I.R.
(p. 136). A proposal of Working Party B (Ionospheric
propagation o'n kilometric, hectometric and metric
(Band-I) waves) that the Technical Centre should
transfer to' punched cards the results of all the o'rgaaised
propagation measurements accumulated over the past
fifteen years, in order to render it possible later to
extract the maximum of information from them by
computer methods, was adopted, and the Committee will
ask the Council for a grant to finance this operation.
The Committee also approved for submission to the
C. C. I.R. a contribution dealing with the ionospheric
propagation of metric waves. Turning to Working
Party G (Recording of sound and pictures), the Co'm-
mittee approved the reports of the three sub-groups,
and invited Sub-group G2 to add the study of dif-
ferent types of four-head television tape-recorders
and of slow-motion recording and reproducing machines
to its programme of future work. For W^o'rking
Party K (Television and FM sound broadcasting)
the Committee approved the creation of two new
sub-groups, to' deal with the implications of colour-
television broadcasting in Bands I and III and with the
use of electronic computers for the determination of
service areas. Wo'rking Party K is to undertake also a
study of programme distribution by means of satellites
and for this purpose several new members were invited
to. join the Working Party.

It will be recalled that Working Parties L (Inter-
national network operations) and M (International aet-
work transmission) have recently been reorganised to
improve their efficiency and facilitate cooperation. The
Committee approved the arrangements adopted to put
this reorganisation into effect, and in particular a formula
for electing additional members to' the Executive Group
of Working Party L and a proposal that future plenary
meetings of Working Party L should take the form of
study sessions on appropriate themes. The Committee
also approved a draft contribution to the C. C. I.R.,
intended to permit operation without a " pedestal " in
the standard 625-line waveform. For Working Party M,
the Committee approved a revised version of the
C. C. I.R. contribution proposing a standard monitoring
signal for insertion in the field-blanking interval, which
had been submitted to the interim meetings (Geneva,
1965), as well as revised terms of reference and mem-
bership for the Working Party and its sub-groups. After
congratulating the Sound Sub-group. on the successful

launching" of the E. B.U. programme-volume in-
dicator, the Committee approved its draft C. C. I.R. con-
tributio'n on the measurement of non-linearity distortion.
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At the request of Working Party P (Collaboration
with the C. I.S.P.R. and interference counter-measures),
the Committee arranged for action to be taken to
discourage the adoption, by groups of countries such
as the European Common Market, of standards in the
field of interference counter-measures that are, for
economic reasons, less effective than those already
standardised by the competent specialised international
organisations.

A proposal to extend the terms of reference of Work-
ing Party S to. include the study of methods of broad-
casting several independent mo'nophonic programmes on
one carrier-wave was referred to the Bureau, although
the working programme and membership of the new
sub-group dealing with the question of television with
two sound channels were approved.

The Committee warmly congratulated the Ad-hoc
Group on Colour Television on its work and concluded
that no decision regarding its future could be taken
until after the C. C. I.R. "Oslo meeting. The fullest
possible information about the several variants of the
systems under consideration would be made available
to the C.C. I.R.. but it was confirmed that the Ad-hoc
Group had not yet been requested to' consider the
SECAM IV variant. At the request of certain Members^,
the Technical Centre was invited to issue some practical
recommendations for television services about to' make
preliminary arrangements for introducing colour. The
Committee also reviewed the arrangements for the
colour-television demonstrations in Rome (see below).

With regard to. the Eurovision Permanent Network,
the Committee noted that projects for acquiring a
permanent vision network were at present in abeyance
awaiting the completion of a comprehensive traffic-study,
and the Committee expressed the view that the future
possibilities of telecommunication satellites must not be
overlooked in this context.

After discussing a number of points concerning
collaboration with other international organisations, and
also the participation of the E.B.U m certain mter-
national technical conferences, notably the C.C. I.R.
Plenary Assembly in Oslo, the Committee accepted in-
vitations of the N.R.U./N.T.S. and the T.R.T. to hold
the 1967 and 1968 meetings of the Technical Com-
mittee in the Netherlands and Turkey respectively.

The Committee then proceeded to the election of its
Chairman, Vice-Chaitmen and Bureau for the period
1967/1968 ; the result was :

(B.B.C.)
(O. R.T. F.)

(A. R. D.)
(T.V.E.)

(RAI)
(S.R.)

Chairman
Vice-Chairmen

Members

Mr. E.L.E. Pawley
Mr. C. Mercier
Dr. H. Rindfleisch
Mr. E, Gavilaa
Mr. C. Terzani

Mr. J. van Utfall

together with a member to be nominated jointly by the
S.R.G. and the Swiss Telecommunication Administra-
tion.

During the period of the meeting Dr. Zaccarian
read a paper entitled " The influence of tape-recording
on television programme production" in which the
author. Dr. Orsini (RAI), who was indisposed, ex-
plained the fundamental changes, by no means all
beneficial, which the introduction of television tape
recording has entailed. Also, Professor Geluk (N.R.U./
N.T. S. ) gave a demonstration, over a circuit of about
1500 km, of a system * developed in his laboratory, for
transmitting several monophonic and stereophonic
signals over television radio-relay circuits Both these
items were followed by very interesting discussions.

* The system demonstrated by Prof. Geluk was described
in E.B.U. Review No. 96-A.

Colour-television demonstrations

Rome, 3rd to 5th Mxy, 1966.

Under the aegis of the E.B.U. Ad-hoc Group on
Colour Television, the Radiotelevisioae Italiana gave a
series of special demonstrations in Rome from 3rd to
5th May, 1966, for the primary purpose of giving the
Members of the Union which are not represented in the
Ad-hoc Group, as well as fepresentatives of the Tele-
communication Administrations and radio, manufacturers
of their countries, an opportunity to study the perform-
ance of the colour-television systems which are likely to
be discussed at the forthcoming C.C. I.R. Plenary
Assembly (Oslo, June-July, 1966). The delegations,
which were in principle restricted to four persons per
country, totalled some seventy persons, iadudiiig invited
representatives of the C. C. I.R. and the O. I.R.T.

The first session was opened by Mr. Pietro Quaroni,
the Chairman of the Radiotelevisione Italiana, who

welcomed the delegates. He was followed by Professor
Theile. Chairman of the Ad-hoc Group, who. made a
brief comparison of the systems which would be
demonstrated, namely the PAL and SECAM III-b
systems, and by Dr. Orsini, Technical Director (Tele-
vision) of the RAI, who explained the details of the
demonstrations, most of which were given in the
principal studio, of the RAI's sound-bro'adcastiag pro-
duction centre in Rome, where eleven pairs of mono-
chrome and colour picture-monitors were installed.
During each demonstration, the monitors were switched
successively from system to system, a visual indication
and a spoken announcement accompanying each change.

la order to reader the comparisons as valid as
possible, in each test, common picture sources, either
flying-spot film and slide scanners, television tape-
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The colour-television

demonstrations in Rome.

Above : Two of the pairs of picture-monitors in a
studio of the RAI.

Opposite : The Chairman's table. By means of a slide
and caption scanner, the various speakers were . able
to display diagrams etc. on the picture-monitors in
front of the delegates.

recording machines or colour cameras, fed PAL and
SECAM encoders, the encoded signals being next sub-
jected to the distortion, interference or other test con-
ditioas and decoded, the decoded signals being applied
to the sequential-display equipment. Whereas the com-
man sources, the distortion simulators and the display
facilities were provided and operated by the RAI, the
PAL encoders and decoders were provided and operated
by the Telefunken company and the SECAM encoders
and decoders jointly by the O.R.T.F. and the C. F.T.
company,

The demonstrations consisted of two series of tests,
namely video-frequency tests and radio-frequency tests.

The video-frequency tests were intended to show the
degradation of the colour pictures when the video
signal was subjected to certain forms of distortion and
interference. The effects taken into account included
compatibility, attenuation of the chrominance upper-
sideband, repeated tape recording, non-synchronised
sources, long-distance (3000 km) transmission, noise of
various kinds, echoes and the combined effect of several
kinds of distortion or interference simultaneously. All
of these tests compared the PAL and SECAM III-b
systems,

The radio-frequency demonstrations were given in
another hall, fairly close to the Monte Mario trans-
mitting station, which radiates 140 kW in Channel 28,
but in this series the PAL system was compared with a
625-line version of the NTSC system, as SECAM
receivers were not yet available. The performance of
the two systems was assessed under various conditions
of reception, including weak signals, multiple reflec-
tions, noise of various kinds, interference from a station
in the same channel and receiver mistuning.

The delegates were unanimous in congratulating the
RAI on the excellent practical organisation and execu-
tion of the demonstrations. It was easy at any time to
know exactly what effect was being demonstrated and
it was a happy inspiration to use the monochrome
monitor, provided alongside each colour monitor
primarily to demonstrate the compatible monochrome
picture, to display circuit diagrams, characteristic curves
and other data helpful in appreciating the test con-
dirions.

All agreed that these demonstrations succeeded
admirably in serving their purpose of reviewing the
performance of the colour-television systems in question,
before they have to be discussed in Oslo.
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Sixth meeting of Working Party A
(Amplitude-modulation sound broadcasting)

Brussels, 10th to 12th M.ay, 1966.

This meeting of Working Party A, which was held
in the E.B.U. Technical Centre, was to a large extent
a continuation of the meeting* held in Pa'ris from
13th to 15th December, 1965, and was in effect almost
entirely devoted to the problem of protection ratios
for AM sound broadcasting.

It will be recalled that it was not possible, at the
Paris meeting, to reach complete agreement, although
it had been possible to bring the viewpoints of the
members of the Working Party considerably closer
together. The E.B.U. Technical Committee, at its recent
Luxembourg meeting, came to the conclusion that a
further meeting of the Working Party might well result
in finding a unanimous opinion in this matter, which is
indeed one which has been under discussion almost
since the beginning of broadcasting, at any rate as far
as long and medium waves are concerned. The date of
this meeting was chosen to allow the possibility of sub-
mitting a contribution to the C. C. I.R. XIth Plenary
Assembly (Oslo, June/July, 1966).

The ̂ Working Party discussed the problem in two
stages. First of all, it made a survey of new data relating
to the study of the relative RF protection ratio, that is
to say, the quantity of which it is necessary to modify,
as a function of the frequency spacing, the RF protec-
tion ratio determined for two transmissions of the same
frequency. It will be recalled that, at its interim meeting
in Vienna in April 1965 C. C. I.R. Study Group X
specified the variation of that quantity by means of a
curve based essentially on the reports of Working Party
A. That curye was reproduced in E.B.U. Review No.
92-A (p, 168) In the meantime, experiments have been
made by the B.B. C. and I.R. T. in'order to determine
the extent to which the curve should be modified for
the case when the wanted and unwanted signals undergo
additional dynamic compression before being broadcast.
It appeared that, not only in the case of'HF broad-
casting, where it is the well-established practice, broad-
casting organisations are now using automatic com-
pressors to an increasing extent on LF and MF. The
Working Party also decided to undertake an inquiry to
find out what technical processes were being used and
what degree of compression is obtained. As a result of
the experiments, the'Working Party proposed modifica-
tions to the shape of the curve of the C. C. I.R. draft

* reported upon in E.B.U. Review No. 95-A, February 1966,
p. 41.

recommendation in question, which applies to the case
of two uncompressed signals (apart, of course, from
the manual " control " normally effected at the originat-
mg studio) In addition a proposal was put forward
for a second curve applicable when both signals undergo
ail additional compression of at least ten decibels.

The Working Party next dealt with the problem of
the RF protection ratio in the case of two *LF or MF
transmissions in the same channel. It quickly reached
agreement on the substance of the question, but never-
theless discussed at considerable length the form in
which the agreement should be presented. The agreement
that was ultimately reached - it took the form of a
draft contribution to the C. C. I.R. - provides in the
first place for a protection ratio of 40 db when both
signals have constant amplitudes. The same figures may
be used for interference calculations when the interfer-
ing signal is subject to fading. la order that there
should be no ambiguity as to the meaning of this last
proposition, the Working Party specified" at the same
time that this ratio, entails the- utilisation, for the
European Broadcasting Area at any rate, of propagation
curves giving the annual median value (for 50 ~% of
the time) valid for midnight (local time) at the mid-
point of the path These data evidently make it readily
possible to calculate the protection actually provided
at any other time of day and any other percentage of
the time.

The research already undertaken by the O.R.T.F. on
the relations between protection ratio, service area,
power and other basic data for frequency-assignment
work, is being continued. Results were communicated to
the Working Party as well as constituting a C. C. I.R.
contribution. The Working Party is to "pursue this
investigation in due course.

The Working Party had very little time left to deal
with the other questions assigned to it by the Technical
Committee However, it took note that the I.R.T.,
Hamburg, had almost completed its preparations for a
measuring campaign entailing recording at five places
in Western Germany, using completely automatic equip-
ment, signals modulated at 1 kc/s radiated by several
transmitters in Europe. The object of this campaign is
to determine the extent of the distortion caused by the
ionosphere as functions of the more important para-
meters likely to' play a part in this phenomenon,
namely distance, frequency and orientation of the path.
The campaign is planned to start in July, 1966.

Marconi provides a complete range of
sound and television broadcasting equipment.
Complete systems surveyed, planned,
installed, and maintained in

all parts of the world.

Marconi semi-automatic
master switching system
B 3720
The B 3720 Switching
Equipment is a master
control switcher with a

memory store to control
programme sources in

correct sequence, allowing
the operator to concentrate
on the correct timing of the
programme change, the
next source being
selected automatically.

Vision and sound
switching for 12 inputs

Automatic sequencing
of up to 8 events

Full colour standards

Fully transistorized

Marconi sound and television
broadcasting systems
The Marconi Company Limited, Broadcasting Divisisn, Chelmsford, Essex, England LTD/B69



Marconi 5 kW
television transmitters
for bands I and I 11
Already proved in service in many parts of the world

B 7101
for band I

B 7201
for band III

(Associated sound
transmitters available)

Suitable for parallel and
unattended operation with
remote control.

Simple installation. Bdilt-in
air cooling. No floor
ducting needed.

Compact simple design gives
high reliability and
easy maintenance.

Suitable for Colour
transmissions and 525 or
625 line standards.

Marconi television systems
The Marconi Company Limited, Broadcasting Division, Chelmsford, Essex, England LTD/BSB

Marconi Mark V picture
and waveform
monitor B3901

Solid-state design, giving
high stability and
reliability.

Waveform Monitor A-B

display

Simultaneous Y, R, G, B

colour waveform

display.

Vision Mix facility on
picture tube.

Provision for 3 separate
inputs.

Marconi television systems
AN 'ENGLISH ELECTRIC' COMPANY

The Marconi Company Limited, Broadcasting Division, Chelmsford, Essex, England LTD/B71
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VHF broadcast transmitters
tailored to application
The VHF transmitters produced by the Company
feature power ratings from 300 W to 10 RW. Basic
units fitted in standard racks are used for all types.

Additional facilities and applications:

. Automatic switching unitforstand-by stages

. Stereo coderforstereophonic broadcasting

. Relay receiver for use as slave transmitter

. Relay receiver and frequency translator
for use as relay station

;. Remote control for unattended operation

Comprehensive literature on request.

Please address enquiries to
TELEFUNKEN Engineering Equipment Group
Export Department
79 ULM (Donau) - Germany

ONLY RCA's BROAD LINE OF IMAGE ORTHICONS
OFFERS A CHOICE OF ALL THESE FEATURES

Now you can bring out the best in your TV pick-up
equipment-even in the most critical applications-be-
cause you can select the proper RCA image orthicon
specifically designed to cope with the practical prob-
lems of everyday broadcasting. Ask your RCA Broad-
cast Tube Distributor to explain this in terms of a
specific, practical everyday problem you face or might
be faced with shortly. Or, write for Camera Tube Book-
let CAM-600-RCA International Division, Dept. 200,
Central & Terminal Avenues, dark, New Jersey, U.S.A.

Type
4401V1

4415.4416
5820A

5820A/L

7293A
7293A/L

7295B
7389B

7513
7513/L
7629A

8092A
8093A
8093A/L

Color

x

x

x

x

Cater at B/W
Light Levels

x

IMAGE

Black &
White

X(l)

x

x

x

x

x

x

X(3)
X(3)
x

x

ORTHICON SELECTOR

Field
Mesh

x

x

x

x

x

x

x

x

x

x

Precision
construction

x

x

x

x

diameter

x

x

Taping

x

X(2)
X(2)

x

x

Matched
sets

X

Long Life
Targets

x

x

x

x

(1) For eueptlonally low studio Hght lerels. (2) 7513/V1 or 7513/L/V1.
(3) Thin film semiconducting target,

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISO^, N. J.

The Most Trusted Name in Electronics
Trademark (s) ® Registered



How much does a high quality tubular ribbon
microphone cost?

Far less than you think with the
new STC 4119 microphone... £26
to be exact. Superb STC
engineering and design gives you
a narrow cardioid directional
sound pick-up; a spherical woven

wire wind shield over the
microphone head; a tubular base
chamber which forms a
convenient handle; and a well
finished locking plug.
A model with switch is available.

For further details write to
Standard Telephones and Cables
Limited, Electro-Mechanical
Division, Harlow, Essex, England.

Standard Telephones and Cables Limited
TTT

Filling in the shadows
To increase the coverage of UHF
television stations and to fill in
the 'shadows' in main station
coverage caused by uneven
features of the terrain, STC has
produced the FT. 1-A medium
power television translator for
combined vision and sound
channels. STC has received
orders from the British Broad-
casting Corporation for bands IV
and V translators and from the
Independent Television Authority
for band III equipments.
The use of solid state techniques
virtually eliminates the risk of
failure and consequent shut-down.
The travelling wave tube power
ampilfier guarantees long service.
Such is the reliability of the

FT. 1-A that the stations can run
entirely unattended for long
periods. Standby equipment is
generally unnecessary and the
need for skilled maintenance
reduced to a minimum.
D Suitable for European and
American systems D Suitable for
monochrome and colour
transmissions D Designed for
unattended operation D Common
circuits for sound and vision
D Extensive use of solid state
techniques D TWT Power
amplifier D Front access for ease
of maintenance

Standard Telephones and Cables
Limited, Radio Division, Oakleigh
Road, New Southgate, London
N.11, England.

Standard Telephones and Cables Limited
Ill
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E. B. U. TECHNICAL  
3101

LIGHTING FOR TELEVISION

Using the image-orthicon tube in the studio

This monograph is the first of a new series of technical
monographs edited by the Technical Centre of the Euro-
pean Broadcasting Union.

It describes the techniques applied in s+udios where the
image-or+hicon camera tube is used and gives a synthesis
of the methods employed in Belgium, France, Germany,
Italy and the United Kingdom.
Some basic trends in the choice and use of lighting equip-
men+ are deduced from the comparison of the methods.

This nine+y-two page monograph will be of interest to all
those who are professionally concerned with television.

Price : 100 Belgian francs.

MONOGRAPHS  
3103

TOWERS AND MASTS

for VHF and UHF transmitting aerials

This eigh+y-page document is illustrated by some eighty
diagrams, graphs and photographs. The monograph con-
siders successively the different factors affec+ing the design
of an aerial support, the constructional characteristics of
the principal types of supports utilised and the conditions
to be fulfilled in order to ensure a satisfactory broad-
casting service; it examines also the possibility oi
existing masts, as well as the problem posed by the main-
tenance of the aerials and their supports.

Nine examples of aerial supports, chosen from the most
typical European structures, are described at the end of
the monograph, wi+h a table of technical da+a, a dimen-
sioned drawing and a photograph.

Price : 100 Belgian francs.
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3102

RECEIVING AND MEASURING STATIONS

for broadcasting purposes

This nine+y-six page monograph deals wi+h the Receiving
and Measuring Stations operated by the E. B. U. and by
certain broadcasting organisations in Europe.

It is confined to a comparative study of the several func-
tions that are assumed by these stations, together with a
general description of the apparatus and the measuring
methods employed. Stress has been laid upon the part-
icular features of their equipment or methods according
to the use for which they are designed.

These considerations make it possible to bring out some
of the principles underlying the design and operation of
these stations and to compare the facilities that have been
provided as a function of their different tasks.

Price : 100 |ian francs.

Editor: Technical Centre

of the European Broadcasting Union

  
3104

SITE SELECTION

for VHF and UHF transmitting stations

This monograph analyses the problems posed by the selec-
+io,n of sites for VHF and UHF transmi+ting stations, from
the establishment of the network plan up to the measure-
men+s made with a test transmit+er.

In its fifty-six pages, containing some fifty illustrations,
will be found descriptions of methods of determining the
service areas geometrically; of more precise methods mak-
ing use of curves, nomograms or formulae that make it
possible to calculate the field strength to be expected as
a function of the ERP, the height of the aerial a,nd the
ground profile; of methods of verification in the field,
making use of a balloon or a helicopter to carry a test
transmitter.

Price : 80 Belgian francs.

32, Avenue Albert Lancaster

Brussels 18, Belgium
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Technical Monograph   3105 was just been published. See over.



E. B. U. TECHNICAL MONOGRAPHS

JUST PUBLISHED

the fifth technical monograph edited by the Technical
Centre of the European Broadcasting Union :

SAFETY REGULATIONS

for the staffs

of broadcasting organisations

See two previous pages for details of jirst
four Technical M. onographs published by
the European Broadcasting Union.

3- and 12-kilowa+t

FREQUENCY-MODULATED

BROADCAST-
TRANSMITTER
equipped for

STEREOPHONY  
3105 80 Belgian francs

This technical monograph may be obtained from the
E. B. U. Technical Centre, 32, avenue Albert Lancaster,

Brussels 18, Belgium

It is not the intention of this monograph to provide
ready-made safety regulations directly applicable to
any broadcasting organisation.

The principal object is rather merely to provide some
guidance for the persons charged with drafting safety
regulations meeting the particular requirements of
individual broadcasting organisations. Reference is
made to regulations already in force in various
broadcasting organisations and many basic principles
which appear to be generally applicable are indicated.
The authors set themselves the task of listing all
the risks that should be considered and of drawing
attention to all the precautions that should be taken
not only by the engineering staff, but also by the
programme production and presentation staff and by
the manual workers.

A comprehensive alphabetical index renders this
monograph a very practical reference-book.

C.F.T.H. TRANSMIHERS ARE FAMOUS ":OR
THEIR HIGH TECHNICAL PERFORMANCE
AND RELIABILITY.

THESE ARE EQUIPPED WITH COMPLETELY
TRANSISTORISED DRIVE. MODULATORS AND
ARE SUITABLE FOR STEREOPHONIC BROAD-
CASTING.

SEVERAL TRANSMITTERS MAY FEED A SINGLE
AERIAL BY MEANS OF C.F.T.H. MULTIPLEXERS.

C. F. T. H. DIPOLE. PLANE TRANSMITTING
AERIALS CONSTITUTE PARTICULARLY VERSA-
TILE AND EFFICACIOUS UNITS, WHOSE VERY
HIGH GAIN GREATLY INCREASES THE
RANGE OF THE FM STATIONS.

ffSM- m& St-^^ <ipi«ReA^&^8t<®: Q!t%ANi3^RS^($-
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A pair of 3-kW transmitters with
automatic change-over switchgear be-
tween them. Should the transmitter
m service fail» the reserve transmitter
is automatically switched on and
connected to the aerial. Units ot thia
kind therefore tacilitate the establish-
ment of completely unattended net-
works*

100 STATIONS
USING THESE TRANSMITTERS

THOMSON-HOUSTOIM
PARIS

FRANCAISEPAGN

SURVEYS AND PLANS FOR COMPLETE
NATIONAL NETWORK ON REQUEST.

LLIERS»{HAUTS- D E-,S£j



Continuous

front-panel
tuning

... exclusive in Gatesy

50 KW and 100 KW
high-powered, short-wave
broadcast transinitters

The unique design of the Gates Model HF-100 and Modei
HF-50C high-frequency broadcast transmitters incorpo-
rates one tuned line tank circuit. This permits continuous

coverage without the inconvenience ofplug-in coils. Both
transmitters are air cooled, employ high-level plate mo-
dulation and use dependable long-life silicon rectifiers.
Compact size permits installation in a minimum of floor
space.

Field proven, these short-wave transmitters are built for
continuous operation under extreme environmental con-
ditions, and assure an operating economy second to none.

With seven models, from 1 KW to 250 KW, Gates offers

the world's most complete range of high-frequency broad-
cast transmitters. Write for individual technical brochures.

The table below illustrates the completeness o( the
Gathes HF broadcast transmitter line.

Power
Output

Mod«l

Fr«|uency
Range

250 kW

HC-114*

3, 95-
26, 5 me

100kW

H F-100

3-26, 1 me

50 kW

HF-50C

3,9-30 me
or

3-26, 5 me

20 kW

HF-20B

2-22 me
or

4-22 me

10kW

HF-10B

2-22 me
or

4-30 me

5kW

HF-5B

2-22 me
or

4-30mc

1 kW

H F-1 M

2-32 me

The HC 114 is automatically tuned to any one of 20 preset frequencies.

HARRIS

INTERTYPE

CORPORATION
.^^

SGATES RADIO COMPANY. QUINCY, ILLINOIS 62302 U. S.A.
H /\ subsidiary of Harris Intertype Corporation

YOU CAN RECORD FROM RANBOON TO REYKJAVIK
Professional quality recordings, anywhere. anytime. That's the newEMI L4, a low cost
professional recorder of the highest quality . . . fully tropicalised. Tape speeds are
7?" and 3^" p. s., wow and flutter less than 0. 2% r. m. s. and frequency response at
7. 5" p. s. ± 2dB, from 50 c/s to 12 Kc/s. Signal to noise ratio is better than 50 dB
unweighted. A fourth head can be provided for film and sound sync. Transistor
circuits are used throughout, so all this performance comes in a unit weighing only
10i Ibs-complete with re-chargeable batteries. OTHER FEATURES OF THIS IMPRESSIVE
SPECIFICATION INCLUDE:- . fully equalised replay amplifiers . two microphone
inputs with separate gain controls . re-chargeable batteries (charger available)
. full erase facilities . motor rewind . press-button operation . remote control
. A-B switch, meter and audio . loudspeakerwith separate 200 mW amplifier "line
in and line out jack sockets . microphone bass cut switch . meter monitoring of
battery, RF bias, modulation . half or full track versions . Microphones, protective
cover, battery charger, headphones are optional extras.

-WITH THE NEW ALL THE WAY!

IEMI
Send for illustrated literature to:-

EIVII ELECTRONICS LTD LEADERS IN THE WORLD OF SOUND

BROADCAST AND RECORDING EQUIPMENT DIVISION . HAYES . MIDDLESEX . ENGLAND . TELEPHONE : HAYES 3888 . CABLES : EMIDATA LONDON .TELEX : 22417



MARCONI INSTRUMENTS
SOLID-STATE

MF/HF AM SIGNAL GENERATOR
Type TF 2002

Once you are convinced that frequency, carrier level and
modulation depth need not be interdependent. .. when
you can flip the a. m. on and off without re-setting any-
thing . . . when your signal generator remains tuned for
hours without a tweak, yet tests are made so rapidly that
stability scarcely matters . . . then you tend to become
inventive. External shift facilities tempt you to use the
TF 2002 as a sweep generator. Don't resist the temptation.
You devise a new way to measure sensitivity with an a. m.
instrument, and a quicker way to measure bandwidth.
Go a/?eac/-the TF 2002 is intended for people like you.
No other single commercially available equipment com-
bines the wide carrier frequency range, output facilities,
modulation characteristics and all-round performance
and versatility of Marconi Instruments MF/HF AM Signal
Generator Type TF 2002.
Please write or telephone for full technical informa-
tion. Also send for our free booklet-Signal Gen-
eratorand Receiver Measurements (Book I)-which
deals with AM and FM equipments up to 100 Mc/s.

* Carrier frequency 10 kc/s to 72 Mc/s
in 8 ranges

* Discrimination of the order of 0.005%
of carrier

* Crystal calibration 1 Mc/s, 100 kc/s
and 10 kc/s, also 1 kc./s check points

* Output0.2^iV to2V r. m. s.
* Attenuators 140 dB in 1 dB steps

* AM up to 100% depth. Internal oscil-
later 20 c/s to 20 kc/s

A GOOD NAME FOR GOOD MEASURE

MARCONI
INSTRUMENTSj

Marconi Instruments Limited
St. Albans, Hertfordshire, England

Telephone: St. Albans 59292 Telex 23350
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JHXSE STATIONS INCREASED COVERAGE

WITH

AM., F.M. and T. V. sta
tions everywhere are g^t-
ting greater voice paver-
age and improv^d^Iimiter

"~~-iuuL_AGC--Performance.
Here's what some enthu-
siastic users say . . .

"after seeing and hearing this unit at WERE, Cleveland, ve
would like one as soon as possible" - WADC, Akron.

"We have recoinmended its (Syimnetra-peak) use at all
Westlcghouse stations" - WIND, Chicago.

"With the use of Symmetra-peak, ve find constant modula-
tion regardless vhether it is speech or music. We are very
pleased" - WCLS, Columbus, Ga.

We have completed our series of tests on your Model SP58-1A.
Syametra-peak. . . ve wish to thank you for caaking available
a device of merit to AM broadcasting stations" - KVOO, Tulsa.

PRICE: $295.00 T.O.B. Freeport, N.Y.

Write for User Comments
and Ulustrated Brochure

Another First by the
Developen of CSSB and
Full Range AM STEREO

KAHN RESEARCH LABORATORIES, Inc.
81 South Bergen Place, Freeport, New York, FReeport 9-8800

World Wide Suppliers of Modern Communications Systems

Compatible with Existing AM Transmitters and
Receivers

Double to Triple Effective Transmitter Power

Minimized Selective Fading Distortion

Reduced Adjacent and Co-channel Interference

Improved Fidelity and Intelligibility

. True Stereo Broadcasts with One AM Transmitter

. True Stereo Reception on Two Standard AM
Receivers

. Compatible Monaural Reception on One Standard
Receiver

. Compatible Single-Sideband Mode Included

. Improved Audio Fidelity in Each Stereo Channel

KAHN
RESEARCH

LABORATORIES

Write to

KAHN RESEARCH LABORATORIES
INCORPORATED

81 SOUTH BERGEN PLACE, FREEPORT, NEW YORK



MILLIONS
OF FEET

of motion picture film
are shipped every year
by Agfa-Gevaert to all
parts of the world.

Users have confidence
in the combined research
activity of Agfa-Gevaert
which is at the basis of the
quality of a whole range
of colour and black-and-
white films. They know
furthermore they can
counton asmoothlywork-
ing service organisation.

Negative and positive
films in colour and black-
and-white, TV-reversal
films for picture taking
and printing, sound re-
cording and duplicating
films.

Apply for detailed information to :
GEVAERT - AGFA N.V., MORTSEL - BELGIUM

Hundreds of studios and
laboratories give prefer-
ence to these films which
are available in a wide
variety to suit every pur-
pose in motion pictures.

MOTION PICTURE FILMS

AGFA-GEVAERT

LONG-TERM STABILITY

HIGH RELIABILITY

525 OR 625 LINE OPERATION

This top quality colour video monitor

accepts positive red, green and blue

signalsoneither525or6251inestandards,

operating on 115/230 V. 50/60 c/s mains

supplies.

Excellent long-term stability of gain and

bandwidth is ensured by plug-in tran-

sistor pre-amplifiers feeding amplifiers

with cathode follower out-puts. These

units supply clamped signals to the grids

of a 21" shadow mask tube.

A convenient five-way switch on the front

panel enables individual colours, a full

colour, or a monochrome balance picture

to be displayed.

Please write or telephone to Mr. N. E. Burtonshaw,
for full details.

This advanced Colour Monitor is housed in a stove-

enamelled aluminium alloy case, with detachable side

and rear panels giving clear access to the chassis.

RankCintel
television

THE RANK ORGANISATION
WELWYN GARDEN CITY . HERTFORDSMIRE - ENGl. AN D
TEl. tPNONE: wei.WYN GARDEN 234. 34 . TBI. RX; a21T<l.
eABLESs RANKBOOM WEI.WYN GARDEN CIT'r

RNC2



TRANSISTORISES

SOl-IB^STATE I.IN

FTT 4070 cciR
Repeteurs sans ̂ modulation, ^^. ^p. ^er station, no demodulation
VOIE TELEVISION
avec plusieurs voies son

VOIES TELEPHONIQUES
BANDE DE FREQUENCES
PUISSANCE DE SORTIE*

Dimensions

1

300-600
3800-4200 MHz
400 mW

2100x800x545 mm

TV CHANNEL
with audio channels

VOICE CHANNELS
FREQUENCY RANGE
OUTPUT POWER*

*- Possitilite d'iacorporer a la baie un amplificateur a triodes 4 ou B W
* An optional 4 or S W triode amplifier can be installed in the equipment rack

Deux emetteurs-recepteurs dans une seule bale
Two transmitter-receiver in one cabinet

CCIR

3543 RAPY

RTK 11
Repeteurs a remodulation

VOIE TELEVISION

avec plusieurs voies son

VOIES TELEPHONIQUES
BANDE DE FREQUENCES
PUISSANCE DE SORTIE
Dimensions

Ces equipements compacts a consommation redujte permettent
d assurer toutesles liaisons aussi bien regionales qu'internationales.

Main features of equipment are compactness, low power consumption
possible use for either regional or international links

iE^COM-N-MST-OUNSBRA^-CTP-^^^

Interm. repeater station, demod. and remod.
1 TV CHANNEL

with audio channels

120-300 VOICE CHANNELS
10700-11700 MHz FREQUENCY RANGE
500 mW OUTPUT POWER
1800x520x490 mm

EBU Members

ACTIVE MEMBERS

Austria

Belgium

Denmark

Finland

France

Germany

(Federal Republic)

Greece

Iceland

Ireland

Israel

Italy

Lebanon

Luxembourg

Monaco

Netherlands

Norway

Portugal

Spain

Sweden

Switxerlnnd

Tunisia

Turkey

Oesterreichischer Rundfunk Ges.m. b. H.

Radiodiffusion-Television Beige
Institut des Services Communs, forming the
association of the following organisations :

Radiodiffusion-Television Beige, Emissions
fransaises, Belgische Radio en Televisie,
Neder!andse uitzendingen

Danmarks Radio

Oy. Yleisradio Ab.
Office de Radiodiffusion-Television Fran-
caise

Arbeitsgemeinschaft der Oeffentlich-Recht-
lichen Rundfunkanstalten der Bundesrepu-
blik Deutschland (A. R. D. ) comprisir. s :

Bayerischer Rundfunk
Deutsche Welle
Deutschlondfunk

Hessischer Rundfunk
Norddeutscher Rundfunk

Radio Bremen

Saarlandischer Rundtunk

Sender Freies Berlin

Suddeutscher Rundfunk
Sudwestfunk

Westdeutscher Rundfunk
Zweites Deutsches Fernsehen

Hellenic National Broadcasting institute

Rikisutvarpid

Radio Telefis Eireann

Israel Broadcasting Authority - Kol Yisrael

RAI-Radiote!evisione Italiana

Ministere de I'Orientation, de I'Information .
et du Tourisme

Radio-Tele-Luxembourg

Radio Monte-Carlo

Stichting Nederiandsche Radio-Unie, com-
prising :

Nederlandse Televisie Stichting

Algemene Vereniging Radio-Omroep
Katholieke Radio-Omroep

Nederlandse Christelijke Radio Vereniging
Omroepvereniging VARA
Vrijzinnig Protestantse Radio-Omroep

Norsk Rikskringkasting

Emissora Nacional de Radiodifusao

R.T.P. - Radiotelevisao Portuguesa S.A. R.L

Direccion General de Radiodifusion y
Television

Sveriges Radio

bociete Suisse de Radiodiffusion et Tele-
vision

Radiodiffusion-Television Tunisienne

Turkiye Radyo Televizyon Kurumu Genel
Mudurlugii

United Kingdom British Broadcasting Corporation
Independent Television Authority and
Independent Teievision Companies Associa-
tion Ltd.

Vatican State Radio Vaticana

Yugoslavia Jugoslovenska Radiotelevizija

ASSOCIATE MEMBERS

Australia Australian Broadcasting Commission
Federation of Australian Commercial Te!e-
vision Stations

Eroail Associacao Brasileira de Emissoras de Radio
e Televisao

Diarios Associados Ltda.

Emissoras Unidas de Radio e Televisao

Canada Canadian Broadcasting Corporation - Societe
Radio-Canada

Ceylon Radio Ceylon
Chad Rodiodiffusion Nationale Tchadienne

Congo Rodiodiffusion Nationale Congolaise

Cyprus Cyprus Broadcasting Corporation
Dahomey Radiodiffusion du Dahomey

Gabon Radiodiffusion-Television Gabonaise

Ghana Ghana Broadcasting Corporation

Hci't'i Service des Telecommunications

Ivory Coast Radiodiffusion-Television Ivoirienne

Japan Nippon Hoso Kyokai
National Association ot Commercial Broad-

casiers in Japan

Kenya The Voice of Kenya
Liberio Liberian Broadcasting Corporation

Mclcwi Malawi Broadcasting Corporation

Mc!ta Malta Broadcasting Authority and
Malta Teievision Service Ltd.

Mexico Telesistema-Mexicano S.A.

Morocco Radiodiffusion Marocaine

New Zealand New Zealand Broadcasting Corporation

HigeT Radio-Niger

Nigeria Nigerian Broadcasting Corporation
Pakistan Radio Pakistan

Republic
of South Africa South African Broadcasting Corporation

Rhodesio Rhodesia Broadcasting Corporation

Tanzania Tanzania Broadcasting Corporation

United States American Broadcasting Company
Broadcasting Foundation of America
Columbia Broadcasting System, Inc.
Motional Association of Educational Broad-
casters

i-sational Broadcasting Company, Inc.
National Educational Television

Time-Life Broadcast, Inc.

U. S. Information Agency

Upper Volta Radiodiffusion-Television VoltaTque
Zainbio Zambia Broadcasting Services

i
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