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A NEW JUNGLE VALVE 
ECH84 

FOR DUAL-ST AN.DARD 
TV RECEIVERS 

THE Mullard triodeaheptode, type ECH84, is now 

appearing in the "jungle" stages of dual-standard 

television receivers in this country. The valve has already 

been widely adopted by manufacturers producing receivers 

for 625-line transmission systems using negative vision 

modulation. · 
The heptode is generally operated as an interference-cancelling 

sync pulse separator, and the triode section as a pulse limiter. 

The heptode function is particularly valuable when interference 

pulses which are in the same sense as the sync pulses occur in the 

video waveform and tend tc :!isrnpt synchronisation. ' 

i. 

The ECH84 has been designed 
···--l spectfically to supersede the 

; ECH81 in the sync: .3cJparator ap
! plication. It is tested during pro

duction under conditions likely 
to be encountered by it in tele
vision receivers, so that good op
eration at low voltages is ensur
ed. Another consequence of this 
specific design is that the linear
ity of the control grid character
istics of the heptode section is 
markedly better than that of the 
earlier valves. In the triode 
section. too, higher values of 
mutual conductance and amplifi
cation factor have been achieved. 
These improved properties of the 
ECH84 are reflected by better 
receiver performance under 

.... fringe reception conditions. 

AW21-ll~ 8~ INCH TUBE FOR 
PORTABLE TELEVISION RECEIVERS 

CoMPACTNESS and low battery 
consumption ill. a portable tran
sistor television receiver are 
made possible with the Mullard 
AW21-11 tube by virtue of its 
8-! inch screen diagonal and 90 
degree deflection angle. A car 
battery can be used as the power 
supply because the heater volt
age of the tube is 11·5V. The 
power consumption of the heater 
is only 0·7W. 

tial gun retains the excellent 
flat focusing characteristics of 
unipotential guns, and also con
tributes to compactness. The 
drive requirements of the gun 
are compatible with the perform
ance of present-day video output 
transistors without the need to 
shorten the grid base. A gun with 
a high e.h.t. rating and ex
ceptional insulation properties 
is chosen to lessen the likelihood 
of flashover occurring. The new shortened unipoten-

MULLARD 
TRANSISTOR 

FOR 
TV TUNERS 

Alloy
Diffusion 

TypeAF102 

THE AF102 is the first Mullard 
transistor designed specific

ally for use in television tuners. 
It is made by the alloy-diffusion 
technique, which has enabled 
an extremely thin base (of the 
order of one ten-thousandth of 
an inch) to be produced, and 
hence a very low base imped
ance to be achieved. The alloy
diffusion technique has also 
produced an extremely low 
feedback capacitance. Opera-

tion up to frequencies of260Mc/s 
is thus possible with the AF102. 

The outstanding features of 
this transistor are the high 
gain at very high frequencies
more than lOdB in Channel 13 
in a typical r .f. amplifier stage 
-and the extremely low noise 
figure at these frequencies, 
typically 6dB at 200Mc/s. This 
performance readily explains 
why the AF102 is now to be 
found in the r.f. amplifier, 
mixer and oscillator stages of 
the first transistor television 
receivers. 

MVE IOIO 
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Retirement of Hugh Pocock 
WE know that many of our readers, and particularly 
those who have been with us since the days before 
broadcasting began, will wish to join with us in 
wishing Hugh Pocock a continuation of good health 
and the enjoyment of many years of well-earned 
retirement. . 

It was in February, 1913, that he joined the pub
lications department of the Marconi Company and 
was asked to assist in the production of the first 
issue of The Wireless World, under which title The 
Marconigraph, hitherto virtually a house journal, 
signified the acceptance of its wider responsibility 
as the world's first radio journal. 

On the outbreak of war in 1914 his technical · 
knowledge (he held a G.P.O. experimenter's licence 
before joining Marconi's) qualified him for a com
mission in the Royal Engineers in which he saw 
service in the U.K., Egypt, Mesopotamia and Persia 
where, with the rank of Captain, G.H.Q. Staff, Bagh
dad, he was mentioned in dispatches. 

The quality of his early work on Wireless World 
and iri editing The Yearbook of Wireless Telegraphy 
and Telepl.ony had evidently left a lasting impres
sion at Marconi's, for in 1920 after demobilization 
he was offered and accepted the editorship of Wire
less World. During the war the journal had sub
sisted mainly on such items of news as were released 
by the censor or could be gleaned from our corres
pondents in America, but now the fruits of intensive 
wartime technical development were becoming 
available to the civilian, both professional and ama-

. teur. They turned to Wireless World for information 
and guidance and under H.S.P.'s percipient direction 
it gave them the facts they were looking for. Not 
only that, but it helped to secure for the amateur 

_the greater freedom to experiment which authority 
seemed reluctant to restore. 

It was about this time that the human voice was 
heard, almost incredibly, among the spark and c.w. 
morse messages which had hitherto seemed sufficient 
reward for the successful construction of a wireless 
receiver. The Melba concert from Chelmsford, the 
Croydon aerodrome radiotelephone transmitter, the 
Dutch concerts from the Hague, the Marconi experi
mental broadcasts from Writtle, led in rapid succes
sion to the start of national broadcasting in 1922. 
Without neglecting the interests of his professional 
readers H.S.P. reinforced and reoriented the resour-

. ces of his staff to meet the flood of requests for 
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constructional articles on broadcast receivers, and 
in the ensuing years increased the influence and 
authority of the journal by his shrewd and outspoken 
comment on matters of policy relating to broadcast
ing and to the radio industry in general. 

His capacity was soon ;recognized by Iliffe's when 
our journal was acquired by them in 1924, and by 
1936, in addition to editing Wireless Engineer (for
merly Experimental Wireless and now Industrial 
Electronics), he was asked to take over the managing 
editorship of Electrical Review. In 1948 he was 
appointed to the board of Iliffe & Sons and was in 
addition responsible for the direction of many oth.~r 
journals with as divergent interests as Iron [:r Steel, 
British Plastics and Architect and Buildi;1g News
to mention only a few. 

But we liked to think, indeed we kr.<' w, that he 
always retained a rather special interest in -his 
first journal, that his advice could be and always 
was sought in any problem above the level of the 
day-to-day running of the journal. His calm and 
unruffled manner is the exterior manifestation not 
only . of an innate courtesy but of an outstanding 
ability to appreciate and resolve the root cause of a 
problem, either material or human in origin. 

When in 1959, for the third time in our history, 
the ownership of the journal changed hands he 
stayed, although then past the normal age of retire
ment, to see us settled after the new regrouping of 
companies, his only concession to the calendar being 
to relinquish the control of some of his many journals 
in order the better to concentrate on those covering 
radio, electronic and electrical interests. He retires 
as Chairman of Iliffe Electrical Publications Ltd. 
and a member of the board of Associated Iliffe Press 
a few days after this issue appears, on 31st Decem
ber, 1962-49 years and 10 months after joining 
Wireless World as an editorial assistant. 

He has for many years been a Member of the 
Institution of Electrical Engineers and is also a Life 
Senior Member of the Institute of Electrical arid 
Electronic Engineers (formerly I.R.E.). 

In wishing godspeed to H. S. Pocock we would 
also like to take this opportunity of welcoming W. E. 
Miller who is now Managing Director of our Com
pany. As a past-President of the British Institution 
of Radio Engineers and for many years Editor of 
Wireless and Electrical Trader he is no stranger 
to our way of life. F. L. D . 
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THE SIMOFOON 

A NEW SERVICE OF THE DUTCH PTT By lr. G. M. UITERMARK* 

In our issue for October 1961 we gave, in the report of the Amsterdam 

Radio Show ( Firato ), brief details of a selective calling system of unusual 

interest which was then under development by the Dutch Post Office. 

This fuller description of the development of the system is based on an 

article which appeared in the Dutch journal 44 De Ingenieur," Vol. 73, 

No. 52, Dec. 29th, 1961. 

ABOUT March 1961 the Management Council of 
the Dutch Postal, Telegraphic and Telephone Ser
vice took the decision to introduce the Simofoon 
system as a national PTT service. Commissioning 
of the service was fixed for the second half of 1963, 
but in fact a pilot service with 50 representative sub
scribers is due to start at noon on 7th January. 

The origin of the line of thought which led to the 
birth of the Simofoon system dates back to the time 
when the Natiomil Mobilofoon (radio telephone) net
work switched over from a two-channel to an eight
channel system. That was in 1955. 

In Fig. 1 circular symbols show the original net
work as it operated from 1949 to 1955. As already 
stated, it worked on two frequencies. These fre
quencies therefore recurred necessarily in places 
which were not very far from each other, so that The 
Hague and Utrecht, for instance, had base stations 
which operated on the same frequency. This limi
tation of the number of channels raised a number 
of difficulties. For instance, if a mobile subscriber 
wished to make a call from the vicinity of Gouda, 
the outgoing call was picked up by the telephone 
operators at both The Hague and Utrecht. If he 
asked to be connected to a number in the national 
telephone network, the call might be set up by, say, 
the operator at Utrecht. When the call was ended, 
it might frequently be offered again, this time by 
The Hague, the operator there having found the 
number engaged at first, but after repeated attempts 
managing finally to get through! 

Apart from this drawback, there was the difficulty 
that the .number of basic stations could not be in
creased to give satisfactory coverage of the entire 
country. This would have meant an excessive in
crease of mutual interference. Consequently, there 
were a number of blank areas clamouring to be 
filled up as Mobilofoon traffic rapidly increased. 
Moreover, the traffic capacity of the two available 
channels was too small. 

In 1955 the two-channel network was replaced by 
one with eight channels (Nos. 2-9), the stations be
ing indicated by squares in Fig. 1, with the channel 
numbers in brackets. 

The number of base stations was considerably 
increased. The confused situation at places between 

*Head of the Central Wire Broadcasting and Mobile Radio Department 
of the Dutch PTT 

2 

The Hague and Utrecht disappeared, for The Hague 
now operated on channel 5 and Utrecht on channel 
3. The other base stations that work on channel 5 
or 3 are so far from these two towns that their calls 
cannot interfere with The Hague or Utrecht. In 
addition, traffic capacity has been greatly increased. 
Driving in the neighbourhood of Zwolle, a Mobilo
foon subscriber can make a call via Emmeloord, 
Harderwijk, Dedemsvaart or Deventer, if channel 2 
(Zwolle) is found to be engaged. For everyone 
wishing to initiate calls from their car or ship the 
new 8-channel network meant a great improvement. 
It was the reverse for those who tried to contact a 
Mobilofoon subscriber from an ordinary telephone. 
It was, of course, necessary to know approximately 
-even with the old 2-channel network-where the 
mobile subscriber was, but under the old system 
only two base stations in his vicinity needed to trans
mit a call to ensure that it was received by the 
mobile instrument. With the 8-channel system a 
similar calling procedure is practically impossible, 
so that in this respect the new Mobilofoon net
work is definitely inferior to the old one. 

When plans for the new 8-channel network were 
being studied this problem of calling the mobile 
subscriber was recognised at an early stage. We 
had a choice of two solutions, namely (1) a com
promise whereby more than two but fewer than 
eight channels would be used, and (2) a new system, 
still to be devised, which would enable mobile sub
scribers to be called but would be independent of 
the Mobilofoon system. The first solution would 
have meant that calls from cars or ships suffered a 
loss of reliability, and this we felt to be unaccept
able. The 8-channel plan was adopted, but the list 
of problems still to be solved included that of de
vising a new system which would allow mobile 
subscribers in the Netherlands to be located quickly 
and reliably. . 

A system of this kind is basically classifiable 
under the term "selective calling," but since it was 
clear to us that existing systems would not satisfy 
our requirement, we started thinking up names for 
the brain-child that was still to be born. From over 
100 suggestions the name SIMOFOON was 
chosen for the new service. The word is intended 
to denote: a service which Signals that a MObile 
subscriber is wanted on the MobiloFOON or tele-
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of difficulties. For instance, if a mobile subscriber 
wished to make a call from the vicinity of Gouda, 
the outgoing call was picked up by the telephone 
operators at both The Hague and Utrecht. If he 
asked to be connected to a number in the national 
telephone network, the call might be set up by, say, 
the operator at Utrecht. When the call was ended, 
it might frequently be offered again, this time by 
The Hague, the operator there having found the 
number engaged at first, but after repeated attempts 
managing finally to get through! 

Apart from this drawback, there was the difficulty 
that the number of basic stations could not be in- 
creased to give satisfactory coverage of the entire 
country. This would have meant an excessive in- 
crease of mutual interference. Consequently, there 
were a number of blank areas clamouring to be 
filled up as Mobilofoon traffic rapidly increased. 
Moreover, the traffic capacity of the two available 
channels was too small. 

In 1955 the two-channel network was replaced by 
one with eight channels (Nos. 2-9), the stations be- 
ing indicated by squares in Fig. 1, with the channel 
numbers in brackets. 

The number of base stations was considerably 
increased. The confused situation at places between 
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The Hague and Utrecht disappeared, for The Hague 
now operated on channel 5 and Utrecht on channel 
3. The other base stations that work on channel 5 
or 3 are so far from these two towns that their calls 
cannot interfere with The Hague or Utrecht. In 
addition, traffic capacity has been greatly increased. 
Driving in the neighbourhood of Zwolle, a Mobilo- 
foon subscriber can make a call via Emmeloord, 
Harderwijk, Dedemsvaart or Deventer, if channel 2 
(Zwolle) is found to be engaged. For everyone 
wishing to initiate calls from their car or ship the 
new 8-channel network meant a great improvement. 
It was the reverse for those who tried to contact a 
Mobilofoon subscriber from an ordinary telephone. 
It was, of course, necessary to know approximately 
—even with the old 2-channel network—where the 
mobile subscriber was, but under the old system 
only two base stations in his vicinity needed to trans- 
mit a call to ensure that it was received by the 
mobile instrument. With the 8-channel system a 
similar calling procedure is practically impossible, 
so that in this respect the new Mobilofoon net- 
work is definitely inferior to the old one. 

When plans for the new 8-channel network were 
being studied this problem of calling the mobile 
subscriber was recognised at an early stage. We 
had a choice of two solutions, namely (1) a com- 
promise whereby more than two but fewer than 
eight channels would be used, and (2) a new system, 
still to be devised, which would enable mobile sub- 
scribers to be called but would be independent of 
the Mobilofoon system. The first solution would 
have meant that calls from cars or ships suffered a 
loss of reliability, and this we felt to be unaccept- 
able. The 8-channel plan was adopted, but the list 
of problems still to be solved included that of de- 
vising a new system which would allow mobile 
subscribers in the Netherlands to be located quickly 
and reliably. 

A system of this kind is basically classifiable 
under the term "selective calling," but since it was 
clear to us that existing systems would not satisfy 
our requirement, we started thinking up names for 
the brain-child that was still to be born. From over 
100 suggestions the name SIMOFOON was 
chosen for the new service. The word is intended 
to denote: a service which Signals that a MObile 
subscriber is wanted on the MobiloFOON or tele- 

2 Wireless World, January 1963 



phone. The word Simofoon 
satisfies the standards of in
telligibility observed in tele
phony or radio telephony, 
and is suitable for inter
national acceptance, like the 
term Mobilofoon coined in 
Holland. 

The first step on the long 
development path that the 
Simofoon had to cover was 
taken early in 1956 in reply 
to a request from the Local 
Telephone Service at The 
Hague. It was desired to fit 
various service vehicles, used 
for different purposes such as 
the maintenance of public 
clocks, with facilities f.or 
selective calling by radiO. 
Only calling facilities were 
needed, as subsequent con
versation was to take place 
by telephone or Mobilofoon. 
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This request fitted in per
fectly with our development 
plans. Even at this early 
moment it was clear to us 
that the Simofoon should not 
be built into the Mobilofoon 
set, although this combina
tion is certainly used abroad. 
It makes the Mobilofoon 
equipment unnecessarily ex
pensive and prevents use of 
the Simofoon by that section 
of the public who wish to be 
called up but are quite con
tent to conduct the ensuing 
conversation over the nearest 
telephone (e.g., doctors on 
their rounds). 

Q BASE STATION } 
1949-1955 

o EXTRA RECEIVER 
::!.. 

0 BASE STATION } 
SINCE 1955 

D EXTRA RECEIVER 

For the network required 
by th~ Local Telephone Ser-

Fig. 1. Base stations in the Netherlands Mobilofoon network 1949-55 (circles) and since 
1955 (squares). Channel numbers are indicated in bra.ckets. 

vice the equipment chosen 
was a modified version of the " Autoruf " which 
had already been marketed by Haslar A. G., Berne. 
T his ·set received signals from an a.m. transmitter 
which was modulated by tone generators and could 
be operated by means of a telephone-type dial. 
Selection in the receiver was effected by mechanical 
relays which resonated at a particular audio fre
quency. The modification consisted in the addi
tion of a relay, a thermal relay and a red lamp. 
When a call was first emitted, it caused a white 
lamp to light up. When it was repeated within two 
minutes, a red lamp lighted. This indicated that 
the call was o{ an urgent nature. A " white " call 
meant that the called party could take his time 
about finding a telephone box or cafe from which 
to ring back his home or office. 

When the network for the Local Telephone Ser
vice was set up at The Hague, it provided a welcome 
opportunity to connect a few " guinea pigs " to it. 
The most important points were to conduct mar
ket analysis and to find out what needs existed among 
the public and to what extent thes·e could be met. 
We therefore approached several people who were 
representative of professions which we thought would 
be interested in a Simofoon service. As a result, 
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a veterinary surgeon, a general practltloner, a firm 
of carriers, a TV service vehicle and members of . 
various other trades or professions were connected 
to the network. 

Several years' experience has demonstrated a re
markable, yet extremely important fact: the lease of 
Simofoons to firms and private individuals is 
bound to have a snowball effect on " sales." In fact, 
however, this discovery is less remarkable than it 
appears to be at first glance. The snowball effect 
starts when it has been demonstrated that the set 
gives savings in time and money that not only exceed 
the rental many times over, but also produce a con
siderable decrease in business expenses. An example 
will help to make this clear. If a carrier's van · travels 
with half a load from Groningen to Amsterdam and 
the office receives a telephone call from a customer 
in Zwolle who also has half a load of goods to be 
taken to Amsterdam, hundreds of kilometres and 
much overtime can be saved if the driver is notified 
in time. To remain competitive other firms will be 
forced to make the same savings. For the same 
reason it could also be foreseen that introduction of 
the five-day week would produce a snowball effect. 

From the many facts we were able to learn from 
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lamp to light up. When it was repeated within two 
minutes, a red lamp lighted. This indicated that 
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meant that the called party could take his time 
about finding a telephone box or cafe from which 
to ring back his home or office. 

When the network for the Local Telephone Ser- 
vice was set up at The Hague, it provided a welcome 
opportunity to connect a few "guinea pigs" to it. 
The most important points were to conduct mar- 
ket analysis and to find out what needs existed among 
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be interested in a Simofoon service. As a result. 
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Fig. I. Base stations in the Netherlands Mobilofoon network 1949-55 (circles) and since 
1955 (squares). Channel numbers are indicated in brackets. 

a veterinary surgeon, a general practitioner, a firm 
of carriers, a TV service vehicle and members of 
various other trades or professions were connected 
to the network. 

Several years' experience has demonstrated a re- 
markable, yet extremely important fact: the lease of 
Simofoons to firms and private individuals is 
bound to have a snowball effect on " sales." In fact, 
however, this discovery is less remarkable than it 
appears to be at first glance. The snowball effect 
starts when it has been demonstrated that the set 
gives savings in time and money that not only exceed 
the rental many times over, but also produce a con- 
siderable decrease in business expenses. An example 
will help to make this clear. If a carrier's van travels 
with half a load from Groningen to Amsterdam and 
the office receives a telephone call from a customer 
in Zwolle who also has half a load of goods to be 
taken to Amsterdam, hundreds of kilometres and 
much overtime can be saved if the driver is notified 
in time. To remain competitive other firms will be 
forced to make the same savings. For the same 
reason it could also be foreseen that introduction of 
the five-day week would produce a snowball effect. 

From the many facts we were able to learn from 
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experimental operation at The Hague, the following 
conClusion · was-for the reason stated above-the 
most important we could formulate: very many sub
scribers can be expected. The number of subscribers 
to the national Mobilofoon network can be ex
pected to multiply within a short time. For the net
work this means that a large number capacity and 
more particularly a large traffic capacity are needed. 
The radio path, however, is not the ideal medium 
for obtaining large traffic capacity, especially if we 
are determined to stick to receivers with · single
channel reception. We have, however, to insist on 
the latter condition if we wish to protect the public 
against wrong positioning of a channel selector, 
which would render the equipment us·eless. The only 
effectiv.,e protection is to drop the selector, which 
compels us to use a single-channel network. 

As our thoughts travel along thes·e lines, the re
quirements the system under .design has to meet 
gradually take definite shape. We have already seen 
that the system has to be a single-channel one and 
have a large number and traffic capacity. But a 
number of other requirements make themselves felt. 
Is there, for instance, much point in calling up a 
doctor to ask him to rush to the scene of a street 
accident if he only spends a minute or so in his car 
between visits lasting 10 or 15 minutes to his 
patients? The least that is necessary is that the 
Simofoon in his car should keep an incoming call 
in force until the doctor gets into his car again. Then 
he can note the call and reset his Simofoon for a 
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subsequent call. This is not very satisfactory for the 
victim of the accident. More immediate warning to 
the doctor would be much more to the point. Con
sequently, we have to lay down the requirement that 
we do not call up his car but the person himself. 
In other words, the receiver must be portable, so 
that the driver can take it with him when he leaves 
the car. This requirement in turn gives rise to 
several others, namely (1) upon receipt of a call 
an acoustic signal m<Ist be generated for several 
S·econds, and (2) when the set is used indoors, or 
outdoors in closely built-up areas, it must be possible 
to check whether the field strength is sufficiently 
great to guarantee reliable reception of signals. Of 
course, when in the car, the set must be powered 
from the car battery, with automatic switchover to 
built-in batteries when the subscriber leaves his car. 

Battery supply demands a fully transistorized re
ceiver. Although all the transistors needed for a fully 
phase-modulated receiver with high sensitivity had 
not yet appeared on the market in 1955, we took a 
chance and started development work on the tube
less receiver in co-operation with N .V. Philips Tele
communicatie Industrie of Huizen, in the hope that 
the new transistor types would be developed suffi
ciently quick. This hope was fulfilled and there 
was no delay in development. 

In addition to deciding the requirements to be met 
by the receiver and how it was to be developed, the 
method of operating the service had also to be 
studied closely . 
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Fig. 2. (a) B!ock diagram of Simo(oon receiver and (b) circuit of a tone detector. 
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experimental operation at The Hague, the following 
conclusion was—for the reason stated above—the 
most important we could formulate: very many sub- 
scribers can be expected. The number of subscribers 
to the national Mobilofoon network can be ex- 
pected to multiply within a short time. For the net- 
work this means that a large number capacity and 
more particularly a large traffic capacity are needed. 
The radio path, however, is not the ideal medium 
for obtaining large traffic capacity, especially if we 
are determined to stick to receivers with single- 
channel reception. We have, however, to insist on 
the latter condition if we wish to protect the public 
against wrong positioning of a channel selector, 
which would render the equipment useless. The only 
effective protection is to drop the selector, which 
compels us to use a single-channel network. 

As our thoughts travel along these lines, the re- 
quirements the system under design has to meet 
gradually take definite shape. We have already seen 
that the system has to be a single-channel one and 
have a large number and traffic capacity. But a 
number of other requirements make themselves felt. 
Is there, for instance, much point in calling up a 
doctor to ask him to rush to the scene of a street 
accident if he only spends a minute or so in his car 
between visits lasting 10 or 15 minutes to his 
patients? The least that is necessary is that the 
Simofoon in his car should keep an incoming call 
in force until the doctor gets into his car again. Then 
he can note the call and reset his Simofoon for a 

subsequent call. This is not very satisfactory for the 
victim of the accident. More immediate warning to 
the doctor would be much more to the point. Con- 
sequently, we have to lay down the requirement that 
we do not call up his car but the person himself. 
In other words, the receiver must be portable, so 
that the driver can take it with him when he leaves 
the car. This requirement in turn gives rise to 
several others, namely (1) upon receipt of a call 
an acoustic signal must be generated for several 
seconds, and (2) when the set is used indoors, or 
outdoors in closely built-up areas, it must be possible 
to check whether the field strength is sufficiently 
great to guarantee reliable reception of signals. Of 
course, when in the car, the set must be powered 
from the car battery, with automatic switchover to 
built-in batteries when the subscriber leaves his car. 

Battery supply demands a fully transistorized re- 
ceiver. Although all the transistors needed for a fully 
phase-modulated receiver with high sensitivity had 
not yet appeared on the market in 1955, we took a 
chance and started development work on the tube- 
less receiver in co-operation with N.V. Philips Tele- 
communicatie Industrie of Huizen, in the hope that 
the new transistor types would be developed suffi- 
ciently quick. This hope was fulfilled and there 
was no delay in development. 

In addition to deciding the requirements to be met 
by the receiver and how it was to be developed, the 
method of operating the service had also to be 
studied closely. 
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In the Hague experimental 
network control was in the 
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hands of a telephone opera
tor. The person making the 
call rang this operator and 
gave her his telephone num
ber. The operator noted the 
number of the Simofoon sub-
scriber, whereupon the calling 
party replaced his receiver. 
The operator then dialled the 
Simofoon subscriber. As soon 
as the latter answered, she 
told him the caller's town and 
telephone number. Then the 
Simofoon user would call that 
number personally. 

A system of this sort is 
conceivable in a small local 
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network, but if the whole of Holland is to be 
accessible via a single central point and it is certain 
that many thousands of people will subscribe to the 
service, it will immediately be obvious that manual 
operation cannot cope with the situation. 

T he t~me taken to note the caller's telephone num
ber, to dial the Simofoon number to the trans
mitter, to await a repiy and then to pass on 
information would be so long relatively that the 
transmitter would only be used to a fraction of its 
maximum capacity. 

F rom what has been said it must be concluded 
that manual operation is not practicable for the 
Simofoon service and that the only solution is com
plete automation. Full-scale automation means that 
the calling telephone subscriber must make himself 
known to the Simofoon subscriber by dialling. The 
only means he has at his disposal for doing this is 
his rotary dial, so that he must use it to give more 
information to the transmitter than merely the Simo
foon subscriber's number. One problem that now 
arises is that we cannot dial unlimited series of d igits 
into the telephone network (the limit is five digits 
after the second diall ng tone if more than three 
digits have been dialled before it). Another is that 
the Simofoon receiver now has to provide more 
information than the mere fact that there is a call 
for the Simofoon subscriber. 

By adopting a fairly simple arrangement, this last 
requirement has been successfully satisfied and it 
is now possible to design the receiver so as to display 
any of six code digits. This has enabled us to 
eliminate the need to apply to a telephone operator 
for information. An example will help to make this 
clear. Before setting off on his journey, the Simo
foon subscriber can arrange that if he is called 
up from his home the code digit 1 will be dialled 
a~d that if the call comes from his office, code digit 2 
Will be used. This still leaves 4 code digits to 
spare and he can decide for himself how these are 
to l;'e used. J:Ie may, for instance, arrange with a 
busmess associate that if the latter needs to contact 
him o~ ~ partict;l~r day he will call him by dialling 
code digit 3. Digit 4 on that day might be allocated 
to a ~essage the subscriber was expecting, that an 
appomtment has been cancelled, so that he would 
not need t? ~etu~n home early. 

From this. n Will be clear that a directory of Simo
foon subscnbers ~ould be pointless, as strangers 
can only call up VIa a subscriber's office or home. 
This is only logical, for strangers cannot know 
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whether the subscriber is at home, at his office or 
away on business at a particular moment. 

All the requirements resulting from what has been 
said above have been satisfied in the Simofoon 
receiver as actually designed and produced. Fig. 2 
shows a block d.agram of the receiver and the circuit 
diagram of a tone detector. 

As will be seen from the block diagram, the 
Simofooh is a genuine phase-modulated receiver 
and its sensitivity and stability are particularly high. 
The field-strength indication is taken from the detec
tor. If a lamp lights up when a button is pressed, 
the local field strength is sufficient for good reception. 

Selection, and extension of the code, are effected 
with the aid of tone detectors. The transmitter suc
cessively emits four a.f. tones, three of which are 
used for selection, while the · fourth is always of 
the same pitch. A tone detector consists of a high
quality LC circuit which, if tuned to the received 
tone, applies-after rectification-sufficient voltage to 
a 2-stage transistor amplifier to charge a capacitor. 
This voltage creates access to the next detector. 
If the three detectors accord with the transmitted 
signal, the " distinguishing" tone (radiated by the 
transmitter) is received. This tone energizes the 
fourth tone detector which now connects the other 
three in parallel and gives access to gates Tl, T2 
and T3 (see Fig. 3). For the purpose of the code 
message the transmitter now repeats one or more 
of the tones previously used for selection, causing 
one or a combination of lamps Cl, cz· and C3 to 
light up. From this it is a simple matter to read 
the coded digit. 

The distinguishing tone referred to above has a 
second important task to perform. It provides a.f. 
protection for the r.f. receiver. Because of the small 
number of channels available in the 80-Mc/ s band, 
it will be necessary some time in the future to 
operate a number of local networks (to which we 
will, of course, eventually give due thought) on the 
same wavelength. If, for example, a local network 
at Haarlem and another at The Hague go into 
operation on the same wavelength, a Sassenheim 
subscriber to The Hague network may receive on 
his set a correct tone combination sent out by the 
Haarlem transmitter but intended for a Haarlem 
subscriber. Spurious calls can nevertheless be 
avoided by having different distinguishing tones for 
the Haarlem and Hague networks. The same 
princ:ple would apply if a similar system was used 
in adjacent countries and, as might happen in certain 
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A system of this sort is 
conceivable in a small local 
network, but if the whole of Holland is to be 
accessible via a single central point and it is certain 
that many thousands of people will subscribe to the 
service, it will immediately be obvious that manual 
operation cannot cope with the situation. 

The time taken to note the caller's telephone num- 
ber, to dial the Simofoon number to the trans- 
mitter, to await a reply and then to pass on 
information would be so long relatively that the 
transmitter would only be used to a fraction of its 
maximum capacity. 

From what has been said it must be concluded 
that manual operation is not practicable for the 
Simofoon service and that the only solution is com- 
plete automation. Full-scale automation means that 
the calling telephone subscriber must make himself 
known to the Simofoon subscriber by dialling. The 
only means he has at his disposal for doing this is 
his rotary dial, so that he must use it to give more 
information to the transmitter than merely the Simo- 
foon subscriber's number. One problem that now 
arises is that we cannot dial unlimited series of digits 
into the telephone network (the limit is five digits 
after the second diali ng tone if more than three 
digits have been dialled before it). Another is that 
the Simofoon receiver now has to provide more 
information than the mere fact that there is a call 
for the Simofoon subscriber. 

By adopting a fairly simple arrangement, this last 
requirement has been successfully satisfied and it 
is now possible to design the receiver so as to display 
any of six code digits. This has enabled us to 
eliminate the need to apply to a telephone operator 
for information. An example will help to make this 
clear. Before setting off on his journey, the Simo- 
foon subscriber can arrange that if he is called 
up from his home the code digit 1 will be dialled 
and that if the call comes from his office, code digit 2 
will be used. This still leaves 4 code digits to 
spare and he can decide for himself how these are 
to be used. He may, for instance, arrange with a 
business associate that if the latter needs to contact 
him on a particular day he will call him by dialling 
code digit 3. Digit 4 on that day might be allocated 
to a message the subscriber was expecting, that an 
appointment has been cancelled, so that he would 
not need to return home early. 

From this it will be clear that a directory of Simo- 
foon subscribers would be pointless, as strangers 
can only call up via a subscriber's office or home. 
This is only logical, for strangers cannot know 

CALLING 
BUZZER 

Z 

CODE INDICATOR <* 
LAMPS 

Fig. 3. Block diagram of indicator section. 

whether the subscriber is at home, at his office or 
away on business at a particular moment. 

All the requirements resulting from what has been 
said above have been satisfied in the Simofoon 
receiver as actually designed and produced. Fig. 2 
shows a block d.agram of the receiver and the circuit 
diagram of a tone detector. 

As will be seen from the block diagram, the 
Simofoon is a genuine phase-modulated receiver 
and its sensitivity and stabihty are particularly high. 
The field-strength indication is taken from the detec- 
tor. If a lamp lights up when a button is pressed, 
the local field strength is sufficient for good reception. 

Selection, and extension of the code, are effected 
with the aid of tone detectors. The transmitter suc- 
cessively emits four a.f. tones, three of which are 
used for selection, while the- fourth is always of 
the same pitch. A tone detector consists of a high- 
quality LC circuit which, if tuned to the received 
tone, applies—after rectification—sufficient voltage to 
a 2-stage transistor amplifier to charge a capacitor. 
This voltage creates access to the next detector. 
If the three detectors accord with the transmitted 
signal, the "distinguishing" tone (radiated by the 
transmitter) is received. This tone energizes the 
fourth tone detector which now connects the other 
three in parallel and gives access to gates Tl, T2 
and T3 (see Fig. 3). For the purpose of the code 
message the transmitter now repeats one or more 
of the tones previously used for selection, causing 
one or a combination of lamps Cl, C2 and C3 to 
light up. From this it is a simple matter to read 
the coded digit. 

The distinguishing tone referred to above has a 
second important task to perform. It provides a.f. 
protection for the r.f. receiver. Because of the small 
number of channels available in the 80-Mc/s band, 
it will be necessary some time in the future to 
operate a number of local networks (to which we 
will, of course, eventually give due thought) on the 
same wavelength. If, for example, a local network 
at Haarlem and another at The Hague go into 
operation on the same wavelength, a Sassenheim 
subscriber to The Hague network may receive on 
his set a correct tone combination sent out by the 
Haarlem transmitter but intended for a Haarlem 
subscriber. Spurious calls can nevertheless be 
avoided by having different distinguishing tones for 
the Haarlem and Hague networks. The same 
principle would apply if a similar system was used 
in adjacent countries and, as might happen in certain 
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Fig. 4. Transmitter coverage for the Simofoon network. 

conditions favourable to propagation, signals from 
those countries could be picked up by Dutch 
receivers. 

In choosing the tone system, the decisive factors 
are number capacity and traffic capacity. The num
ber of tones to be given in succession must be as 
small as possible because tone detectors are expen
sive and add to the weight. The following table 

No. of No. of No. of 
tones used ~ tone frequencies subscribers 

----
4 10 7,300 
4 12 15,800 
4 15 41,000 
4 20 130,000 
3 20 7,200 
3 25 14,500 
3 30 25,230 

6 

shows the number capacity (i.e., the number of sub
scribers) that can be achieved when 4 or 3 of a 
larger number of possible tones are used. 

Allowance has been made in this table for the 
omission of numbers in which two or more succes
sive tones would have the same frequency. Tone 
detection is consequently simpler. 

We have chosen the 3-out-of-30-tones system, 
which fixes the capacity at 25,230 subscribers. A 
small proportion of the possible numbers will be 
omitted because they do not permit the use of all 
code digits. As we shall see later, the above capacity 
is doubled by means of a simple device, so that ap
proximately 50,000 subscribers can be connected to 
the national network. This number seems large 
enough to raise doubts about the traffic capacity. 

On the basis of technical considerations it can be 
reliably stated that the minimum time needed per 
call is 0. 7 sec. As the call has to be repeated again 
15 seconds later, the time required for a complete 
call to a subscriber is 1.4 sec. The purpose of 
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conditions favourable to propagation, signals from 
those countries could be picked up by Dutch 
receivers. 

In choosing the tone system, the decisive factors 
are number capacity and traffic capacity. The num- 
ber of tones to be given in succession must be as 
small as possible because tone detectors are expen- 
sive and add to the weight. The following table 

shows the number capacity (i.e., the number of sub- 
scribers) that can be achieved when 4 or 3 of a 
larger number of possible tones are used. 

Allowance has been made in this table for the 
omission of numbers in which two or more succes- 
sive tones would have the same frequency. Tone 
detection is consequently simpler. 

We have chosen the 3-out-of-30-tones system, 
which fixes the capacity at 25,230 subscribers. A 
small proportion of the possible numbers will be 
omitted because they do not permit the use of all 
code digits. As we shall see later, the above capacity 
is doubled by means of a simple device, so that ap- 
proximately 50,000 subscribers can be connected to 
the national network. This number seems large 
enough to raise doubts about the traffic capacity. 

On the basis of technical considerations it can be 
reliably stated that the minimum time needed per 
call is 0.7 sec. As the call has to be repeated again 
15 seconds later, the time required for a complete 
call to a subscriber is 1.4 sec. The purpose of 
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repetition is to increase reliability, for if a car hap
pened to be under a railway viaduct at the exact 
moment of a call intended for it, the call would be 
lost unless repeated. 

If we assume that 10% of the calls made in any 
one day occur in the busiest hour, then 10 X 3600 X 1.4 
=25,700 calls per day must be possible. That means 
0.5 of a call per subscriber per day! A similar 
figure was found from our observations in the experi
mental network. American lit·erature on the subject 
also gives an average of 0.5 sec. calling time per 
subscriber. Thus we see that despite the extremely 
short duration of a call the traffic capacity would 
barely be sufficient if the full number capacity were 
utilized. 

T he calculation above is based on the assumption 
that the whole of Holland could be covered with 
a single transmitter. This, in fact, is not the case 
(Fig. 4). 

If we were to erect the Simofoon transmitting 
aerials on the top of the TV mast (375m. or 1,240 ft.) 
at L opik we should obtain with an e.r.p. 
of 10.8 kW the field strength diagram shown in the 
figures. The receiver sensitivity is fixed at 0.5 p.V /m 
so that the 10 p.V /m circle can be taken as 
marking the usable range, at least in country 
districts. This means that the province of 
Zealand Flanders is covered but parts of Fries
land, Groningen, Drenthe, Twente and Limburg 
are not. Ample provision can be made for 
these unserved areas by erecting a transmitter of 
1.5 kW e.r.p. with an aerial height of 285 m. (940 ft.) 
at Smilde and a small transmitter (about SOW) at · 
Schimmert. 

But now we have a serious problem on our hands. 
Although the Smilde and Schimmert transmitters 
can operate simultaneously on the same wavelength 
because their effective ranges do not overlap, such 
is not the case in relation to Lopik. This would 
mean that the Simofoon receiver would have to 

, possess switching facilities which the subscriber 
would have to use on leaving the territory covered 
by L opik and entering that covered by Smllde. 
O n behalf of our future clients, many of whom would 
undoubtedly forget to do so, we dismissed this 
arangement as unacceptable. 

T he most obvious solution was the following: 
Lopik transmits . a call with a duration of 0. 7 sec. 
T hen the transmitter is switched off and both regional 
transmitters go on the air with the same call. Then 
Lopik comes back with a new call, and so on. 
T he traffic capacity, which was already meagre 

enough, would consequently have been halved. As 
this was considered unacceptable, another solution 
had to be sought. 

This was found, not by having the transmitters 
switch on and off (against which there are also tech
nical objections), but by having them switch altern
ately from an A channel to a B channel, with a 
spacing of 50 kc/s between the two. In this way, 
the halved traffic capacity is doubled again, as also 
is the number capacity. As we based our calcula
tion on this doubling, the value shown in it remains 
valid. 

The over-all procedure thus obtained is that shown 
in Fig. 5. T he main transmitter broadcasts call 1 
on the A channel, then call 3 on the B . channel, 
followed by call 2 on the A channel. The auxiliary 
transmitters do the same with a time lag of 0.7 sec. 
Fifteen seconds later the procedure is repeated. 
The receivers therefore do not have to be switched 
over, but they have to be available in two versions, 
viz. an A version and a B version. The subscriber 
is not informed what version is issued to him. If 
he has-an A type, he must not be surprised to come 
across his own number on another set. That other 
set will be a B type. 

Our first shaky steps on the experimental path 
were not very hopeful ones. Using a transmitter 
which automatically and continuously repeated 
several coded calls, we found the line along which 
the field strength was 2 fJ. V. The transmitter was 
sited on the TV tower at Roosendaal. The line we 
wanted proved to form a circle with the distance 
between Roosendaal and Zeist as radius. An auto
matic arrangement was used at the receiver to count 
the number of faulty calls, correct calls and" misses." 

" Misses " were calls which were not received. 
Faulty calls were calls which came through but in 
which the receiver recorded a wrong coded digit. 

In the first series of tests 75 % of the calls were 
received incorrectly and 17% were misses, while 8% 
were recebed correctly. This was more than enough 
to encourage us to redouble our efforts. By fitting 
suppressors on the car and reducing the set's sen
sitivity to noise we obtained: 23 % incorrect, 4% 
misses and 70 % correct. Then the sensi6vity of 
the tone detector, which, as a result of the noise, 
was too near the operating sensitivity, was adjusted 
before the next reception test, which resulted in : 
3% incorrect, 14% misses and 83 % correct. Finally, 
by improving the stability, we obtained the follow
ing figures : t % incorrect, 1.2% misses and 98.3 % 
correct. With a field strength of 10 fJ. V /m in open 

A- CHANNEL 8 - CHANNEL A-CHANNEL 

TRA~~~"' I' 1·1 ' H+·H~I~E~Eie~~ •I' I' He, H 
I I CALL 1 . CALL 2 

~,L 
I 

lOOm.sec. 
A-CHANNEL 8-CHANNEL A-CHANNEL 

SECONDARY 
TRANSMITTER I 1~1·1, l+~le·H~l~EE~E·H·I, I, He, H 

I 
CALL 1 1 

~,. -1·4sec.------.,jJ 

CALL 2 

Fig. 5. Sequence of calls in A and B channels, which have 50 kcfs frequency separation. 
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repetition is to increase reliability, for if a car hap- 
pened to be under a railway viaduct at the exact 
moment of a call intended for it, the call would be 
lost unless repeated. 

If we assume that 10% of the calls made in any 
one day occur in the busiest hour, then 10 X 3600 X 1.4 
=25,700 calls per day must be possible. That means 
0.5 of a call per subscriber per day! A similar 
figure was found from our observations in the experi- 
mental network. American literature on the subject 
also gives an average of 0.5 sec. calling time per 
subscriber. Thus we see that despite the extremely 
short duration of a call the traffic capacity would 
barely be sufficient if the full number capacity were 
utilized. 

The calculation above is based on the assumption 
that the whole of Holland could be covered with 
a single transmitter. This, in fact, is not the case 
(Fig. 4). 

If we were to erect the Simofoon transmitting 
aerials on the top of the TV mast (375m. or 1,240 ft.) 
at Lopik we should obtain with an e.r.p. 
of 10.8 kW the field strength diagram shown in the 
figures. The receiver sensitivity is fixed at 0.5 pN/m 
so that the 10 pN/m circle can be taken as 
marking the usable range, at least in country 
districts. This means that the province of 
Zealand Flanders is covered but parts of Fries- 
land, Groningen, Drenthe, Twente and Limburg 
are not. Ample provision can be made for 
these unserved areas by erecting a transmitter of 
1.5 kW e.r.p. with an aerial height of 285 m. (940 ft.) 
at Smilde and a small transmitter (about 50W) at 
Schimmert. 

But now we have a serious problem on our hands. 
Although the Smilde and Schimmert transmitters 
can operate simultaneously on the same wavelength 
because their effective ranges do not overlap, such 
is not the case in relation to Lopik. This would 
mean that the Simofoon receiver would have to 
possess switching facilities which the subscriber 
would have to use on leaving the territory covered 
by Lopik and entering that covered by Smilde. 
On behalf of our future clients, many of whom would 
undoubtedly forget to do so, we dismissed this 
arangement as unacceptable. 

The most obvious solution was the following: 
Lopik transmits. a call with a duration of 0.7 sec. 
Then the transmitter is switched off and both regional 
transmitters go on the air with the same call. Then 
Lopik comes back with a new call, and so on. 
The traffic capacity, which was already meagre 

enough, would consequently have been halved. As 
this was considered unacceptable, another solution 
had to be sought. 

This was found, not by having the transmitters 
switch on and off (against which there are also tech- 
nical objections), but by having them switch altern- 
ately from an A channel to a B channel, with a 
spacing of 50 kc/s between the two. In this way, 
the halved traffic capacity is doubled again, as also 
is the number capacity. As we based our calcula- 
tion on this doubling, the value shown in it remains 
valid. 

The over-all procedure thus obtained is that shown 
in Fig. 5. The main transmitter broadcasts call 1 
on the A channel, then call 3 on the B channel, 
followed by call 2 on the A channel. The auxiliary 
transmitters do the same with a time lag of 0.7 sec. 
Fifteen seconds later the procedure is repeated. 
The receivers therefore do not have to be switched 
over, but they have to be available in two versions, 
viz. an A version and a B version. The subscriber 
is not informed what version is issued to him. If 
he has an A type, he must not be surprised to come 
across his own number on another set. That other 
set will be a B type. 

Our first shaky steps on the experimental path 
were not very hopeful ones. Using a transmitter 
which automatically and continuously repeated 
several coded calls, we found the line along which 
the field strength was 2 /xV. The transmitter was 
sited on the TV tower at Roosendaal. The line we 
wanted proved to form a circle with the distance 
between Roosendaal and Zeist as radius. An auto- 
matic arrangement was used at the receiver to count 
the number of faulty calls, correct calls and " misses." 

" Misses" were calls which were not received. 
Faulty calls were calls which came through but in 
which the receiver recorded a wrong coded digit. 

In the first series of tests 75% of the calls were 
received incorrectly and 17% were misses, while 8% 
were received correctly. This was more than enough 
to encourage us to redouble our efforts. By fitting 
suppressors on the car and reducing the set's sen- 
sitivity to noise we obtained: 23% incorrect, 4% 
misses and 70% correct. Then the sensitivity of 
the tone detector, which, as a result of the noise, 
was too near the operating sensitivity, was adjusted 
before the next reception test, which resulted in: 
3% incorrect, 14% misses and 83% correct. Finally, 
by improving the stability, we obtained the follow- 
ing figures: i% incorrect, 1.2% misses and 98.3% 
correct. With a field strength of 10 p.V/m in open 
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Fig. 6. Relationship between field strength and number of calls 
lost by Interference. 

country and using the repetition procedure, figures 
of 0 % incorrect, 0% misses and 100% correct were 
obtained. 

Fig. 6 shows the relation between field strength 
and chance of interference (misses) if reception takes 
-place not in the open country but in towns of various 
sizes. It will be seen that 20 p.V /m is a practical 
field strength for small towns ranging in size from 
Brielle with 5,000 inhabitants to Massluis with 
.50,000. At Rotterdam more than 100 fJ. V /m is 
needed to ensure reliable reception in narrow streets. 
With the field strengths shown in Fig. 4 all the larger 
towns have a field strength of over 200 fJ. VIm. Only 
Enschede, Hengelo and Oldenzaal are close to the 
minimum acceptable figure. . 

Finally, a word or two about the line part of the 
transmission path from calling party to calling party. 
To contact the Simofoon service from a telephone 
set it is necessary to dial a fictitious district exchange 
number. The number 065 has been allocated for this 
-purpose. As 50,000 subscribers have to be accom
modated and only four digits are available after the 
second dialling tone, part of the "exchange" number 
has to be used for this purpose. So we dial not 06500 
but 06501, 06502, etc., and consequently we can 
provide service for 6 groups of 9,999 subscribers. The 
transition from the 10-digit dial to the 30-tone 
calling system can also be effected by this arrange
ment. The appropriate selector level in the exchange 
is seized, so that the selectors whose task it is to 
handle an 065 number automatically switch to the 
overflow group to Amsterdam or Rotterdam, where 
the relay sets for · the common control equipment of 
the Simofoon service are installed (Fig. 7). 

An electronic system compri~ing a store, registers 
and code translators, and operating on the scanning 
-principle, now deals with the calls received. The 
calls are entered in a central register and tested for 

8 

intelligibility. If the Simofoon number does not 
exist, the telephone subscriber receives "number 
unobtainable" tone. If it does, he is informed by 
the talking machine that his call has been accepted. 
He can then replace his telephone. The transmitting 
and repeating registers ensure that the appropriate 
modulation is applied to the transmitters. The 
auxiliary transmitters receive the tone signals via 
carrier programme circuits. . 

When more calls come in than can be dealt with 
directly, a queuing circuit determines the sequence 
in which calls are recorded in the register. This 
arrangement means that use of the" engaged" signal 
is almost unknown in the case of calls to the Simo
foon service, being confined to failures of the 
system . 

Every possible precaution has been taken to avoid 
failures. All the transmitters are installed in dupli
cate. They operate at half power, each on its own 
aerial. If a transmitter or its aerial fails the power 
of the remaining half is doubled, so that the service 
continues without interruption. 

Although the service will not be officially inaugura
ted until the second half of 1963, the Dutch public 
and business circles are already showing consider
able interest. Many orders have already been booked 
and from an extremely varied range of groups. I t is 
beyond the scope of this article to say anything more 
on that subject. I should like nevertheless to make 
one exception, namely the use of the service as an -
alarm system. 

For calls to rescue teams, firemen, etc., it is com
mon practice to use a cable network connecting the 
homes of those concerned and setting off a ringing 
signal when alarm is given. If facilities for answer
ing are not required, the Simofoon has a number 
of advantages to offer in this direction, namely : 
1. The members of the team or crew need not be 

confined to their homes; being on call does not 
prevent them from going visiting, for instance, 
or being outdoors for other purposes. They can 
therefore be paid less. 

2. At the end of a period on call, the Simofoon 
can be transferred to the man coming on duty. 
Considerable saving is possible here. 

3. Changes of address involve no extra expense. 
This is a -great advantage over a cable system, 
where the expenses may be considerable. 

4. No time is lost by changes of address. The per
son concerned remains -continuously accessible. 
In a cable network the cable-laying and splicing 
may. take days. 

5. The coding facilities can be used to give informa
tion, e.g., where the person concerned has to 
report, or the size of the fire, etc. 

6. The alarm can be given simultaneously all over 
Holland. If required, for instance, alarm can 
be given on the oil-field in Drenthe while at the 
same time the persons concerned at The Hague 
are notified. 

When the Simofoon is employed as an alarm, 
use is also made of accessories which can be sup
plied by the PTT on request. The receiver, for in
stance, can be equipped with a removable chassis 
on which the dry cells can be mounted (version 1). 
This chassis can be replaced by another on which 
a metal rectifier may be mounted (version II). In 
addition to the rectifier there is room for half of 
the dry cells used in version I. Alternatively, the 
chassis can accommodate a rectifier and six relays 
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country and using the repetition procedure, figures 
of 0% incorrect, 0% misses and 100% correct were 
obtained. 

Fig. 6 shows the relation between field strength 
and chance of interference (misses) if reception takes 
place not in the open country but in towns of various 
sizes. It will be seen that 20 ^V/m is a practical 
field strength for small towns ranging in size from 
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With the field strengths shown in Fig. 4 all the larger 
towns have a field strength of over 200 /xV/m. Only 
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Finally, a word or two about the line part of the 
transmission path from calling party to calling party. 
To contact the Simofoon service from a telephone 
set it is necessary to dial a fictitious district exchange 
number. The number 065 has been allocated for this 
purpose. As 50,000 subscribers have to be accom- 
modated and only four digits are available after the 
second dialling tone, part of the " exchange " number 
has to be used for this purpose. So we dial not 06500 
but 06501, 06502, etc., and consequently we can 
provide service for 6 groups of 9,999 subscribers. The 
transition from the 10-digit dial to the 30-tone 
calling system can also be effected by this arrange- 
ment. The appropriate selector level in the exchange 
is seized, so that the selectors whose task it is to 
handle an 065 number automatically switch to the 
overflow group to Amsterdam or Rotterdam, where 
the relay sets for the common control equipment of 
the Simofoon service are installed (Fig. 7). 

An electronic system comprising a store, registers 
and code translators, and operating on the scanning 
principle, now deals with the calls received. The 
calls are entered in a central register and tested for 

intelligibility. If the Simofoon number does not 
exist, the telephone subscriber receives "number 
unobtainable" tone. If it does, he is informed by 
the talking machine that his call has been accepted. 
He can then replace his telephone. The transmitting 
and repeating registers ensure that the appropriate 
modulation is applied to the transmitters. The 
auxiliary transmitters receive the tone signals via 
carrier programme circuits. 

When more calls come in than can be dealt with 
directly, a queuing circuit determines the sequence 
in which calls are recorded in the register. This 
arrangement means that use of the " engaged " signal 
is almost unknown in the case of calls to the Simo- 
foon service, being confined to failures of the 
system. 

Every possible precaution has been taken to avoid 
failures. All the transmitters are installed in dupli- 
cate. They operate at half power, each on its own 
aerial. If a transmitter or its aerial fails the power 
of the remaining half is doubled, so that the service 
continues without interruption. 

Although the service will not be officially inaugura- 
ted until the second half of 1963, the Dutch public 
and business circles are already showing consider- 
able interest. Many orders have already been booked 
and from an extremely varied range of groups. It is 
beyond the scope of this article to say anything more 
On that subject. I should like nevertheless to make 
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alarm system. 

For calls to rescue teams, firemen, etc., it is com- 
mon practice to use a cable network connecting the 
homes of those concerned and setting off a ringing 
signal when alarm is given. If facilities for answer- 
ing are not required, the Simofoon has a number 
of advantages to offer in this direction, namely: 
1. The members of the team or crew need not be 

confined to their homes; being on call does not 
prevent them from going visiting, for instance, 
or being outdoors for other purposes. They can 
therefore be paid less. 

2. At the end of a period on call, the Simofoon 
can be transferred to the man coming on duty. 
Considerable saving is possible here. 

3. Changes of address involve no extra expense. 
This is a great advantage over a cable system, 
where the expenses may be considerable. 

4. No time is lost by changes of address. The per- 
son concerned remains continuously accessible. 
In a cable network the cable-laying and splicing 
may take days. 

5. The coding facilities can be used to give informa- 
tion, e.g., where the person concerned has to 
report, or the size of the fire, etc. 

6. The alarm can be given simultaneously all over 
Holland. If required, for instance, alarm can 
be given on the oil-field in Drenthe while at the 
same time the persons concerned at The Hague 
are notified. 

When the Simofoon is employed as an alarm, 
use is also made of accessories which can be sup- 
plied by the PTT on request. The receiver, for in- 
stance, can be equipped with a removable chassis 
on which the dry cells can be mounted (version I). 
This chassis can be replaced by another on which 
a metal rectifier may be mounted (version II). In 
addition to the rectifier there is room for half of 
the dry cells used in version I. Alternatively, the 
chassis can accommodate a rectifier and six relays 
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Fig. 7. Central equipment for the Simofoon 
service. 
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(version III). When so fitted, the Simofoon re
ceiver acts as a remote-switching device or as an 
alarm. 

Version III can be circuited so that protection is 
obtained against mistakes made by telephone sub
scribers wishing to call a Simofoon subscriber. 
Suppose that an alarm system consists of a number 
of receivers all having the same number, e.g. 1234. 
If alarm has to be given, this number will be dialled, 
followed by, say, code digit 1. If a telephone sub
scriber wanted to dial 1235 and also code digit 1, but 
made a mistake and dialled 1234, alarm would be 
given. ·The protective arrangement consists in cir
cuiting the version III alarm receivers so that the 
set does not react upon receipt of the correct call, 
i.e. 1234 + code digit 1, but waits for several minutes 
for a ... all reading 1234 + code digit 5. When the 
call is dialled again, it is followed now by digit 5, 
and only upon receipt of this does the alarm operate. 
As telephone subscribers will never call the same 
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Fig. B. The Simofoon transistor receiver developed by Philips 
in collaboration with the Netherlands Post Office. 
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Simofoon subscriber twice inside a few minutes, 
protection is consequently ensured. 

This device does not give protection against sabo
tage. A precaution against the latter possibility is 
to keep secret the number to be called. To speed 
up the process an automatic impulse transmitter can 
be used which effects the complete call once an alarm 
button has been pressed. Should the number never
theless leak out, it is possible to have the digit 
combination changed, just as a safe combination can 
be changed, but then it is up to the authority to. 
ensure that the new combination is kept secret. 

There is another possibility associated with double 
dialling: up to 30 code signals can be distinguished 
by incorporating a 30-relay unit. Even without this 
unit it is possible to achieve the same result by 
reading the lamps as the call proceeds. 

Fig. 8 illustrates the Simofoon receiver for 
normal use. On the left, towards the rear, there is. 
a switch with three positions: Off-intermediate 
position-on. With the switch in the middle posi
tion, four pilot lamps should light up to show that 
all the filaments and the dry battery are in working 
order. On the right, also towards the rear, there is 
a push-button which will cause the lamp on the left 
to light up if the field strength is sufficient for reliable 
reception. On the right towards the rear is the 
telescopic aerial. On the front left is the ex
tinguishing button, which douses the three code 
lamps in the middle at the · front. The code digit is 
found by adding up the figures under the lamps that 
light up. The button at the front right is a clamp 
under which pieces of paper listing the agreed code 
signals can be secured. These are then immediately 
to hand if an unusual signal is received. 

The PTT will rent the Simofoon receivers to 
users at fixed monthly rates. The users are respon
sible for keeping them in good condition and for 
replacing the dry battery. 

If a set develops a fault, another set with a dif
ferent call number is issued. This eliminates the 
great deal of work that would be necessary if, before 
a set was issued, it had to be altered to the number 
for which the faulty set was adjusted. This is not 
an excessive hardship for the user, for his number 
is known only to a few people and these can be 
contacted in his immediate vicinity (home or office). 

TRANSMITTER 

CARRIER! 

Fig. 7 
service. 

Central equipment for the Simofoon 

TESTER TRANSMITTER 
REGISTER 

"NUMBER 
UNOBTAINABLE' 

' "CALL 
ACCEPTED" 

1 r 

REPEATING 1 
REGISTER 1 

CODE 
TRANSLATOR 

A.F. 
OSCILLATOR 

(version III), When so fitted, the Simofoon re- 
ceiver acts as a remote-switching device or as an 
alarm. 

Vers on III can be drcu :ed so that protection is 
obtained agi nst mi: takes made by telephone sub- 
scribers W1J1 ig to call a S nofoon subscriber. 
Suppose that an alarm system consists of a number 
of receivers all having the same number, e.g. 1234. 
If alarm has to be g 'en, this number v 11 be dialled, 
followed by, say, code digit 1. If a telephone sub- 
scriber wanted to c. al 1235 and also code dig1'1" 1, but 
made a mistake and dialled 1234, alarm would be 
given. The pro ted ve arrangement consists in ~.r- 
cuiting the version III alarm receivers so that the 
set does not react upon receipt of the correct call, 
i.e. 1234 + code digit 1, but w£ ts for several minutes 
for a ^all reac ng 1234 + code dig t 5. When the 
call is d ailed again, p is followed now by digit 5, 
and only upon receipt of this does the alarm operate. 
As telephone subscribers will never call the same 

ig. 8. , he Simofoon transistor receiver developed by Philips 
n collaboration with the Netherlands Post Office. 

Simofoon subscriber twice * is" le a few minutes, 
protection is consequently ensured. 

Tfr's device does not give protec on against sabo- 
tage. A precaution against the latter possibility is 
to keep secret the number to be called. To speed 
up the process an automatic impulse transmitter can 
be used which effects the complete call once an alarm 
button has been pressed. Should the number never- 
theless leak out, it is possible to have the digit 
combination changed, just as a safe combination can 
be changed, but then is up to the authority to 
ensure that the new combina on is kept secret. 

There s another poss lity associated with double 
dialling: up to 30 code signals can be distinguished 
by incorporating a 30-relay unit. Even without this 
unit it is possible to achieve the sanle result by 
reading the lamps as the call proceeds. 

Fig. 8 llustrates the S nofoon receiver for 
normal use. On the left, towards the rear, there is 
a switch widi three positions: Off—intermediate 
position—on. With the switch in the middle posi- 
tion, four pilot lamps should light up to show that 
all the filaments and the dry battery are in working 
order, On the right, also towards the rear, there is 
a push-button which will cause the lamp on the left 
to light up if the field strength is sufficient for reliable 
reception. On the right towards the rear is the 
telescopic aerial. On the front left is the ex- 
tingu-:;hing button, which douses the three code 
lamps in the m idle at the front. The code digit is 
found by adding up the figures under the lamps that 
light up. The button at the front right is a clamp 
under which p-eces of paper listing the agreed code 
signals can be secured. These are then immediately 
to hand if an unusual signal is rece: ed. 

The PTT will rent the Simofoon receivers to 
users at fixed monthly rates. The users are respon- 
siole for keeping them n good condition and for 
replacing the dry battery. 

If a set develops a fault, another set with a dif- 
ferent call number is issued. Tb;s eliminates the 
great deal of work that would be necessary if, before 
a set was issued, it had to be altered to the number 
for which the faulty set was adjusted. This is not 
an excessive hardship for the user, for his number 
is known only to a few people and these can be 
contacted in his immediate t cnr'y (home or office). 

Wireless World, January 1963 



I.T.A.'s NEW LONDON TOWER 
MEETING PRESENT AND ANTICIPATING FUTURE NEEDS 

THE aerial tower from which the 
first London transmissions of the In
dependent Television Authortity 
were made in 1955 is a 200 ft. lattice 
structure at Beulah Hill, Croydon. 
It carried a straightforward omni
directional Band III aerial, had an 
effective radiated power of 120 kW, 
uniformly distributed in the hori
zontal plane, and has served its 
purpose well in establishing the 
I.T.A. service over London and the 
neighbouring counties. 

Experience has shown the need to 
·extend the service area substantially 

to the north and north-west and to 
reduce it in other directions-notably 
to the south-west, where interference 
with the I.T.A. station working on 
the same frequency at Stockland Hill, 
Devonshire, would otherwise be 
serious, and to the east, south-east 
and south to minimize interference 
with Continental stations. 

Electrical Charac·teristics 

To meet these needs a new aerial 
was commissioned from E.M.I. 
Electronics Ltd. with · B.I.C. Con-

This aerial photograph (by Barnet Saidman, F.I.B.P., F.R.P.S.) emphasizes the slim 
design of the new 500-ft. I. T.A. television tower at Beulah Hill, Croydon. and 
incidentally the small area of the available site. The old 200-ft. aerial is just 
discernible to the right of the new tower. 
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struction Ltd. acting as sub-contrac
tors. The specification to be met was 
as follows : -

Direction 

North-west 
North 
East, South-east & south 
South-west 

E.R.P. 
(kW) 
400 
200 
100 
50 

The 80-ft. top section was assem
bled at Hayes, using the foundation 
of steelwork forming part of the 
mast Sltructure. This top section is 
parallel and square and carries eight 
stacked "rings" of dipoles mounted 
on reflector panels /\ in length at 
the Band III mid frequency. Twin 
stacked pairs of dipoles are mounted 
on the north- and south-facing 
panels, but the east and west panels 
carry only single stacked pairs. The 
position and phasing of the dipoles 
in a single ring were first adjusted 
to give the salient features of the 
required radiation polar diagram. 
This inevitably contains a number of 
nulls due to interaction between di
poles, and in the complete assembly 
the technique known in the vernac
ular as ''null smudging" is applied, 
the dipoles in adjacent rings being 
slightly offset to fill in the gaps in 
the required radiation pattern. The 
vertical as well as the horizontal pat
tern must be treated in this way. 
The main beam is deflected down
wards only 0.5 o from the horizontal 
but there are a number of weaker 
downward-firing lobes, which, when 
blended with about 20% of " fill
in," give ample signal strength for 
viewers in the vicinity of the station. 

To verify calculations and make 
final adjustments, tests were made on 
a revolving test mast in open country 
near the E.M.I. works using the 
transmitting aerial as a receiver for 
signals from a low-powered trans
mitter about half a mile away. 

Tower Structure 
Meanwhile, work had been proceed
ing on the tower base. The site area 
was restricted and the base width 
( 60 ft.) is only half that of the nearby 
B.B.C. television tower at Crystal· 
Palace. To prevent variation of the 
field strength due to tilting of the 
horizontal main beam the specifica
tion nevertheless called for a maxi-
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mum deflection of not more than 1 
degree of arc (10 inches at the top 
of the tower) for a wind speed at 
the top of 100 m.p.h. The difficulty 
of the designers was further increased 
by the stipulation of the aerial manu
facturer that the width of the sides 
of the top section could not exceed 
5 ft. In making these calculations 
account had to be taken of the pos
sibility of further extensions of 
height by, for example, u.h.f. aerials 
on candelabra masts at the corners 
of the top platform. 

Bore holes 40 ft. deep revealed 
clay foundations easily capable of 
bearing the deadweight of the tower 
(250 tons) and of the concrete foun
dations (1,040 tons). Each leg of the 
tower is supported on a block 20 ft. 
square and buried 15± ft. deep to 
help in resisting by the principle of 
the " friction wedge " of the over
lying earth the uplift force due 
to wind pressure. High-tensile 
steel members of cruciform section 
were chosen to give minimum wind
age. Accurate cutting and drilling 
of the members is essential and was 
carried out at the Hereford works of 
Painter Bros. Ltd. (a member of the 
B.I.C.C. group) on full-scale "loft" 
drawings, after the manner of ship
building. Each member was hot-dip 
galvanized before assembly, and it is 
not expt.::ted that any painting or 
other maintenance will be necessary 
for 4 or 5 years. 

A box girder runs up the centre of 
the tm:,er and supports the coaxial 
feeders. There are two of these 
supplying separate 40 ft. sections of 
the aerial to give continuity of opera
tion at reduced power in the event 
of breakdown. The feeders are 
3-k-in diameter semi-flexible alumin
ium outer tubes with coaxial centre 
conductors spaced by laminated poly
styrene helical tapes. The feeders 
were supplied on 12-ft diameter 
drums from which they were winched 
up from the base of the tower into 
position in less than 4 hours. Dried 
air is pumped up the feeders to all 
junction boxes and the 2±-in dia
meter dipoles, the latter being . pro
tected externally from the effects of 
snow and ice by pods of plastic 
material extending 30 per cent of the 
length from the centre feed points. 

Having completed this project the 
I.T.A. is now in a position, as far as 
the '' hardware " is concerned, to meet 
any future expansion of its services 
in the London area which it may be 
called upon to make by the Govern
ment. It also has the satisfaction of 
knowing that the design has the 
approval of the Royal Fine Arts 
Commission. 
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Estimated coverage of the London I. T.A. station (Channel 9) from the new aerial. 
Radiation has been increased to the north-west and reduced to the south-west, 
south-east and east. 

This view from the top of the tower shows clearly the offsetting of dipole pairs on the 
south side of the tower. 
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WORLD OF WIREJLESS 

625-line Test Card 
SINCE the recent introduction of the 625-line test 
transmissions from Crystal Palace on channel 44 
(vision 655.25Mcjs, sound 661.25Mc/sJ the B.B.C. 
has been using an" interim test card." This is based 
on the American 525-line card designed by the 
Society of Motion Picture & Television Engineers. 
Although it will eventually be superseded by a 
specially designed 625-line card it is felt that readers 
in the service area of the London transmitter may 
like to know the significance of the design. 

Picture Size: The test card should just fill the viewing 
aperture with the tips of the centring arrows indicating 
the picture limits. 

Bandwidth and Resolution: The four wedges of con
verging lines are fer judging resolution. The vertical 
wedges are for judging the horizontal resolution which, 
in the British 625-line standard, extends to 5.5 Mc/s. 
The numerical scales next to the vertical resolution 
wedges are related to the video frequency of the 625-line 
television system as follows: 4 Me/ s corresponds to 
310 on the wedge scale, 5 Mc/s to 390, and 5.5 Mc/s to 
430. 

Contrast: A 5-step contrast pattern appears on each 
side of the test card. 

Scanning Linearity: The small circles at each corner 
of the cest card should be of equal size. 

Low-Frequency Response and Reproduction of Edges: 
In the centre of the test card is a black circle within a 
white circle, which may be used to check the low-fre
quency response. 

Uniformity of Focus: The wedge patterns within each 
circle at the corners of the test card should be resolved 
uniformly. 

Comtnunication Satellites 
THE first international conference on communication 
satellites, held at the I.E.E. at the end of November, 
drew delegates from 14 overseas countries. Of the 270 
engineers who attended the five-day conference 44 came 
from overseas. Its purpose was to pool ideas and 
experience and to provide a forum for discussion of the 
problems involved, both technical and economic, in 
providing an operational system. 

Many aspects were covered by the 60 or more papers. 
One of them by Dr. R. M. Wilmotte, described 
America's second communications satellite, Relay, which 
has been engineered by R.C.A. Although similar in 
.concept to Telstar it differs from it in many respects. 
Its wideband transmitters give a radiated power of 
lOW-four times Telstar's output. In the interests .of 
reliability all equipment except the telemetry encoder 
is duplicated. Its prescribed elliptical orbit has a peri
gee of 800 n.m. and an apogee of some 4,500 n.m. and, 
with an inclination of 48 o to the equator, allows a longer 
period (one hour) of mutual visibility in the U.S.A. and 
Europe. In addition to the stations in France, the U.S. 
and U.K. which took part in the Telstar experiment 
stations in Brazil, Italy and Germany are participating 
in the Relay project. It is interesting to note that these 
stations are not employing horn r·adiators as in the U.S. 
and France but paraboloids as at Goonhilly. 

A. 'C. Clarke's prophetic proposal, in our October 1945 
. issue, to use three synchronous orbiting satellites to 
give world coverage will come one stage nearer fulfil
ment when the satellite Syncom (for S¥nchronous com
munications) is launched later this year. The 77-pound 

· satellite is one of three built by Hughes Aircraft Com
pany, of California, under a $4M contract awarded by 
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the National Aeronautics and Space Administration. 
The three satellites will be for experimental use only 
and, therefore, of limited life and communication capa
city. 

Electronic Telephone Exchange 
ONE of the first electronic telephone exchanges to go 
into public service in Europe was opened on December 
12th by the Postmaster General, the Rt. Han. Reginald 
Bevins. The exchange, which is at Highgate Wood in 
North London, has eight hundred lines. It uses time
division multiplexing with pulse amplitude modulation. 
This enables one hundred speech channels to be carried 
simultaneously on a single "highway." Various aspects 
of this exchange were discussed in a number of papers 
given at the 1960 I.E.E. Conference on Electronic Tele
phone Exchanges (see p. 8 of our January 1961 issue). 
Three further electronic exchanges are now being built: 
two of these, at Pembury and at Goring-on-Thames, will 
use time-division multiplexing with pulse amplitude 
modulation; the third, at Leighton Blizzard, will use 
space-division multiplexing. All three of the new ex
changes will be fully transistorized. The design and 
construction of the new electronic exchanges is the result 
of co-operation between the G.P.O. and five principal 
manufacturers of exchange equipment: A.E.I., A.T. & 
E., Ericsson, G.E.C. and S.T.C. This work has been 
co-ordinated by the Joint Electronic Research Com
mittee which was set up in 1956 and on which are 
represented these five firms together with the Post 
Office. 

Anglo-American Conference.-Four American and 
two British societies are jointly sponsoring the first 
International Telemetering Conference which will be 
held at the I.E.E. headquarters, Savoy Place, London, 
W.C.2, during the week beginning September 23rd, 

.1963. The American sponsors are the I.E.E.E., American 
Rocket Society, Institute of Aerospace Sciences and 
Instrument Society of America with the Brit.I.R.E. and 
the I.E.E. in this country. An exhibition of telemeter
ing equipment will be held concurrently with the con
ference the venue for which has not yet been settled. 
This is being organized by a joint Brit ~h and American 
committee and particulars for exhibiting are obtainable 
from McGavock Associates, 3820 East Colorado Boule
vard, Pasadena, California, U.S.A. 
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625-line Test Card 

SINCE the recent introduction of the 625- ne test 
transmissions from Crystal Palace on channel 44 
(vision 655.25Mc/Sj sound 661.25Mc/s) the B.B.C 
has been using an " intet n test card." This is based 
on the American 525-^ne card designed by the 
Society of Motion Picture & Television Engineers. 
Although it will eventually be superseded by a 
specially designed 625-line card it is felt that readers 

i the service area of the London transmitter may 
like to know the sigr ficance of the design- 

Pi :ture Size: The test card should just fill the viewing 
aperture w;th the ti /s of the centring arrows indicating 
th( pi.ture limits. 

Bandwidth and Resolution: The four wedges of con- 
vei ;ing ] i aes are for judging resolution. The vertical 
sedges are for judging the horizontal resolution which, 

in the British 625-line standard, extends to 5.5 Mc/s. 
The numerical scales next to the vertical resolution 
wedges are related to the video frequency of the 625-line 
television system as follows: 4 Mc/s corresponds to 
310 on the wedge scale, 5 Mc/s to 390. and 5.5 Mc/s to 
430. 

Contrast: A 5-stcp contrast pattern appears on each 
side of the test card. 

Scanning .T nearity: The small circles at each corner 
of the test card should be of equal size. 

Low-Frequency Response and Reproduct n of Edges: 
In the centre of the test card is a black circle within a 
white circle, which may be used to check the low-fre- 
quency response. 

Uniformity of Focus. The wedge patterns within each 
circle at the corners of the test card should be resolved 
uniformly. 

Communication Satellites 

THE first international conference on communication 
satellites, held at the I.E.E. at the end of November, 
drew delegates from 14 overseas countries. Of the 270 
engineers who attended the five-day conference 44 came 
from overseas. Its purpose was to pool ideas and 
experience and to provide a forum for discussion of the 
problems involved, both techn ~al and economic, in 
providing an operational system. 

Many aspects were covered by the 60 or more papers. 
One of them by Dr. R. M. Wilmotte, described 
America's second communications satellite, Relay, which 
has been engineered by R.C.A. Although similar in 
concept to Telstar it differs from it in many respects. 
Its wideband transmitters give a radiated power of 
I0W—four times Telstar's output. In the interests of 
reliability all equipment except the telemetry encoder 
is duplicated. Its prescribed elliptical orbit has a peri- 
gee of 800 n.m. and an apogee of some 4,500 n.m. and, 
with an inclination of 480 to th( equator, allows a longer 
period (one hour) of mutual visibility in the U.S.A. and 
Europe. In addition to the stations in France, the U.S. 
and U.K. which took part in the Telstar experiment 
stations in Brazil, Italy and Germany are participating 
in the Relay project. It is interesl ig to note that these 
stations are not employing horn radiators as in the U.S. 
and France but paraboloids as at Goonhilly. 

A, G. Clarke's prophetic proposal, in our October 1945 
issue, to use three synchronous orbiting satellites to 
give world coverage will come one stage nearer fulfil- 
ment when the satellite Syncom (for synchronous com- 
munications) is launched later this year. The 77-pound 

' satellite is one of three built by Hughes Aircraft Com- 
pany, of California, under a $4M contract awarded by 
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the National Aeronautics and Space Administration 
The three satellites will be for experimental use only 
and, therefore, of limited life and communication capa- 
city. 

Electron 'c Telephone Exchange 

ONE of :he first electronic telephone exchanges to go 
into public service i Europe was opened on December 
12th by the Postmaster General, the Rt. Hon. Reginald 
[ evins. The exchange, which is at Highgate Wood n 
North London, has eight hundred lines. It uses time- 
division multiplexing with pulse amplitude modulation. 
This enable., one hundred speech channels to be carried 
simultaneously on a single "highway." Various aspects 
of this exchange were discussed in a number of papers 
g ven at the 1960 I.E.E. Conference on Electronic Tele- 
phone Exchanges (see p. 8 of our January 1961 issue). 
Three further electronic exchanges are now being built; 
two of these, at Pembury and at Goiing-on-Thames, will 
use time-division multiplexing with pulse amplitude 
modulation; the third, at Leighton Buzzard, will use 
space-division multiplexing. All three of the new ex- 
changes v 11 be fully transistorized. The design and 
construction of the new electronic exchanges is the result 
of co-operation between the G.P.O. and five principal 
manufacturers of exchange equipment: A.E.I., A.T. & 
E., Ericsson, G.E.C. and S.T.C. This work has been 
co-ordinated by the Jc it Electronic Research Com- 
mittee which was set up ' i 1956 and on which are 
represented these five firms together with the Post 
Office. 

Anglo-American Conference.—Four American and 
two British socie' '.es are lintly sponsoring the first 
International T Jemetering Conference which will be 
held at the l.E.E, headquarters, Savoy Place, London, 
W.C.2, during the week beginning September 23rd, 
1963. The American sponsors are the I.E.E.E., American 
Rocket Society, Institute of Aerospace Sciences and 
Instrumen Society of America with the Brit.LR.E. and 
the I.E.E. in this country. An exhibition of telemeter- 
ing equipment will be held concurrently \ th the con- 
ference the venue for wl ± has not yet been settled. 
This is being organized by a joint Brit: sh and American 
committee and pan ;ulars for ;xhibiting are obtainable 
from McGavock Associates, 3820 East Colorado Boule- 
vard, Pasadena, California, U.S.A. 
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