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Local Sound Broadcasting

COINCIDENT with the Postmaster General’s
appointment of a Committee on Broadcasting there
has been another revival of activity among the advo-
cates of commercial sound broadcasting for this
country. With the example of independent tele-
vision before them, there has been little hesitancy
in trying to get in on the ground floor of any similar
enterprise which may be started in sound broad-
casting. In anticipation of the recommendations of
the Pilkington Commirtee, the advice of the P.M.G.
and the decisions of the Government—all of which
must be made at the latest by 1964—scores of com-
panies have been registered up and down the coun-
try to exploit the “new” medium if permitted to
do so; new, that is, for this country.

In America and elsewhere commercial broad-
casting, after many trials and tribulations, has found
its level in mnational life. No doubt the spectacle
of early chaos was the deciding factor when the
decision was taken in 1927 to establish broadcasting
in this country as a public service. Time has proved
this decision to have been a wise one, and the
quality and integrity of the British Broadcasting
Corporation’s work has compelled the admiration of
the world. Iis task has not been easy, and its purse
strings have always been drawn tight by the neces-
sity of keeping the licence fee at a reasonable level
and, until recently, by the raids made by the
Treasury on the available funds for purposes other
than domestic broadcasting. Within these con-
straints it has progressively expanded the coverage
of its service, and the range of programme material.
It could and no doubt would have done even more
if the funds had been available.

Regicnal broadcasting, as at present organized by
the B.B.C., is administratively convenient, and it
benefits the nation as a whole by originating in the
regions new programme material which is of
general interest. It is of value, too, in preserving
racial traditions and language, as in Wales and
Scetland, but in other respects it has failed in its
attempts to provide a news service of regional in-
terest. The reason is that the regions are too large.
Even in large centres of population community in-
terests seldom extend for more than a mile or two.
The affairs of Harrow and Hoxton can scem as
mutually remote as those of Redruth and Romsey.

It is, of course, possible to go too far in the oppo-
site direction, and no one would suggest that in-
terests should be narrowed to the extent that they
are in the literally local broadcasting systems, cir-
cumscribed by inductive loops, which are to be
found, for example, in hospitals and office buildings.
The happy mean has probably already been estab-
lished by the frec play of supply and demand for
local ncwspapers, and the areas served by these
papers might well serve as a guide to the siting
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of local broadcasting stations. The provincial
papers have in fact shown a shrewd interest in the
proposals for local sound broadcasting, stimulated
no doubt by the thought that if it is to be run on
commercial lines, some proportion of advertisement
appropriations will move in that direction.

‘There can be little hesitation in endorsing the
principle of local as distinct from regional broad-
casting, but we foresee plenty of scope for argument
as to the best means of providing and running it.
The B.B.C. has unrivalled professional experience,
both on the engineering and programme sides, but
would the money be forthcoming, and would admin-
istrative traditions be changed enough to give the
degree of decentralization necessary for a truly local
service? An “independent” service run on com-
mercial lines would have no difficulty in finding
money (frequencies might take a little longer); but
should we then find ourselves with a lot of little
Luxembourgs churning out “pop” records for the
teenage owners of transistor portables? It has been
said that anyone with a gramophone turntable and
a pile of records could run a local broadcasting
station. We do not necessarily endorse the implied
sneer, for there is a wealth of first-class material
in the record catalogues, quite often technically
superlative, and provided that the selection of
musical items is catholic in taste we cannot have
too much of it. The B.B.C., even now, does not
give us enough.

One manufacturer has already built and demon-
strated a transmitting station costing £15,000 com-
plete which could radiate a v.h.(f. signal and a
medium-wave signal, each with a 10-mile range (the
medium-wave station would be restricted to day-
light hours to avoid the long-distance propagation
conditions of night-time). The problem of finding
frequencies for large numbers of these stations
would not be casy, particularly if, as seems logical,
there should be competition between two or more
stations within each community. The international
common frequencies of 1484 and 1594 kc/s are
hardly enough to accommodate the stations needed
to cover the local subdivisions of the large centres of
population and the B.B.C. already radiates from
Barrow, Cardiff and Ramsgate on one of these
frequencies (1484 kc/s).

We hope that the advocates of local sound broad-
casting will keep their supporters informed of these
future possible difficulties, and of the delays which
may be involved in obtaining agreecment to the use
of other frequencies. Distribution by wire would
remove frequency allocation and interference prob-
lems, but would still require the Postmaster
General’s sanction and a fundamental revision of
the conditions under which licences to operate relay
networks are at present granted.
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Permeability Tuners for

PUSH-BUTTON CHANNEL SELECTION AND V.H.F/F.M.

THE basic requirements for a television tuner
are that it should enable the required channel to be
selected easily, should have reasonable freedom
from local oscillator drift, and should provide a low
noise factor. Further, it should satisfy these
requirements while providing the maximum possible
gain without seriously distorting the overall response
shape of the receiver.

Types of Tuner

Permeability tuners are so called because they
c¢mploy movement of a system of cores, made of iron
dust or other suitable material, for the tuning of the
radio-frequency amplifier and local-oscillator coils
in a television receiver tuner unit by variation of
effective permeability. Normally the whole of
Band I is covered by one set of coils, and the whole
of Band III by another set. Changeover from one
set of coils to another is performed by a switch linked
to whatever mechanism is provided for operation
by the viewer.

Other types of television tuners are the turret
and the switch, or incremental-inductance, tuners.
In the turret tuner a separate set of tuning coils,
on what is known as a ‘“biscuit ’, is used for each
channel, these biscuits being arranged on the
periphery of a drum. The whole drum is rotated
to select the required channel, and the coils corres-
ponding to that channel are connected to the external
circuit by a system of wiping contacts. Another form
of turret tuner has the coil sets arranged like the
spokes of a wheel. This type of construction saves
space, but can raise layout problems.

The incremental-inductance tuner has the tuning
coils divided into sections, and connected between
contacts of a multi-position switch. The wipers
of the switch, on operation, make contact with
successive junctions of the coils, thus selecting the
required inductance for a given channel. By suitable
design, all Band-I and Band-III.channels may be
accommodated round a single wafer of a rotary
switch.

Comparison of Features

Of the three types of tuner mentioned above,
it is easiest to obtain good performance with the
turret. The separate sets of coils enable conditions
to be made optimum for each channel, and probably
for this reason it has found the widest use of the
three. There i8, of course, a price to pay—literally,
for the turret tuner is the most expensive of the
three to produce. The operating mechanism tends
to be heavy, and the operating control is virtually
restricted to a knob with a good finger hold, or
motor drive. The normal method of manufacture
requires that both the wired tuner deck and the
coil biscuits are carefully standardized, so that
any coil biscuit can be fitted to any deck. Some set
manufacturers, to reduce production costs, do not
load fully the turrets with coils for all channels.
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The resulting distribution problem is minimized
by despatching sets unloaded, and supplying dealers
with coils for channels in use in their locality.

The incremental-inductance tuner, although having
all channels available, is cheaper than a fully-
loaded turret; but the multiplicity of switch con-
tacts could be troublesome; it is not easy to align
(in practice the Band-III inductors are usually
preformed, permitting no adjustment for individual
channels other than for oscillator frequency) and
performance is to some extent a compromise. The
operating mechanism can be made lighter than
that of a turret.

The permeability tuner is as cheap as or cheaper
than the incremental-inductance tuner, is easier
to align, and the number of switch contacts is
smaller. Its method of tuning lends itself easily
to forms of channel selection other than a knob,
such as push-button operation. It has not found
very wide favour in the past due mainly to the lack
of success desighers have had in solving the key
problem of finding a simple and effective means
of ganging the tuning of the various coils. In the
type of tuner to be discussed such a means has
been found, and continued development has kept
the performance abreast of modern requirements.
A permeability tuner can provide all that is neces-
sary for a high-performance television tuner; fur-
ther, as will be described later, simple means are
available of adding to the frequency ranges covered
(as, for example, Band II) thus increasing its ver-
satility.  Like the incremental-inductance tuner,
all channels are built in, and consequently no dis-
tribution or zoning problems arise.

Since the introduction of permeability tuners
with push-button channel selection, some ingenious
tuner designs offering push-button or piano-key
channel selection have appeared.

Permeability Tuners for Bands I and III

The circuit (Fig. 1) employs the widely-used
arrangement of a cascode r.f. amplifier followed
by a pentode mixer having a triode oscillator in
the same envelope. Two coils, one for Band I
and one for Band III, are provided for each of
the four circuit positions requiring a tunable cir-
cuit. All these coils are tuned by an assembly of
iron-dust and brass slugs moving inside them, the
physical arrangement of which will be described
later. L, and L, are the r.f. grid coils, L, and L,
the r.f. anode, L,; and L,, the mixer grid, and L,,
and L,, the oscillator coils, covering Band I and
Band III respectively. Changeover between the
Band-I and Band-III coils is effected by the ganged
switch, S;. L; and L; are the aerial coupling coils,
and these are also switched. This permits inclusion
of the i.f. rejection filter L, L,, C,, C; in the Band-I
circuit only, thus avoiding the degradation of noise
factor which can occur when this filter has to be
connected in the common Band-I/III input lead.
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Television

RADIO FACILITIES

The r.f.-stage grid tuning capacitance is the input
capacitance of Vla in series with Cg; on Band I,
and C,;, on Band III. C, provides neutralization
of C,, on Band III, but neutralization is not provided
on Band I.

L, minimizes loss at Band-III frequencies due

to the shunting effect of the output capacitance of

Vla and the input capacitance of V1b, by forming
a = network with these two capacitances, as shown
in Fig. 2.

The output load of V1b is decoupled back to
the earthed grid (which is connected inside the
valve to the screen between the two triodes) and
directly to the chassis by C; and C;;.

The r.f.-anode and mixer-grid tuned circuits
are top-capacitance-coupled to form a bandpass
pair. C,; is a common coupling capacitance, while
C,s operates on Band I only. R; gives damping
for the anode coils. The mixer grid coils are effec-
tively damped by the mixer input impedance.

In circuits for PCF80 valves a very small induc-
tance is included in series with C,. This
reduces the input damping of the mixer at Band-
IIT frequencies by means of regeneration due to

By VIVIAN H. PIDDINGTON* AM.Brit.I.R.E

Oscillator output is capacitatively coupled to the
mixer grid by C,,, connected in the Band-I position
of S, only, and C,, which is common to both Band
I and Band III.

Tuning and Ganging

The most important problems in permeability-
tuner design are firstly: obtaining adequate fre-
quency coverage with one set of coils, and secondly:
ganging together the tuning of all the coils in the
set. In the type of tuner being described maximum
change of inductance is achieved by making the
tuning core operating on each coil a combination
of iron-dust and brass slugs. Attention must also
be given to keeping tuning capacities small to enable
the coil on which the tuning core operates to be of
adequate length. This is the reason for keeping

*Bush Radio Ltd.
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capacitors C,, in the r.f. grid circuit and C,, in the
mixer-grid circuit low in value; these are effectively
in series with the valve input capacities, thus reduc-
ing the total tuning capacitance. Ganging is achieved
by winding each set of coils on one tubular former,
and the combination of iron-dust and brass slugs
for each coil is moulded into a complete assembly
which slides inside the coil former. In operation a
tappet pushes against one cnd of the core assembly
and a return spring bears on the other end to ensure
that the assembly remains in close contact with the
tappet. The tappet is, of course, linked to whatever
mechanism is provided for operation by the user.

Tracking.—Tracking is carried out by altering
turn spacing of the appropriate coils rather than by
differential proportioning of the core assembly. As
the oscillator frequency is higher than the signal
frequency, the oscillator circuits have a smaller per-
centage frequency change than the signal circuits for
a given signal-frequency range. Thus the turns on the
oscillator coils must be more widely spaced than those
n the r.f. coils. This procedure makes it necessary
to connect an additional parallel capacitor, C,,
across the Band-I oscillator coil, so that the length
of this coil is not greater than the length of the
tuning slugs. If this were not done the oscillator
coil would have a different law of frequency against
core movement from that of the r.f. coils. Wiring
stray inductance must be kept small; where it is
unavoidably larger than desirable in the Band-III
circuits, layout is best arranged so that it comes in
the r.f. grid coil, rather than in the other circuits.
If this is done, tuning capacities can be arranged so
that the r.f. grid coil has more turns than the other
Rand-III coils, so that the proportion of coil in-
ductance to stray inductance is similar in all r.f.
circuits. Having a large r.f. grid coil allows the
aerial coupling coil to be larger, and so assists in
ohtaining good coupling.

Noise

It has been shown* that for minimum noise factor
with an earthed-cathode triode:—

ag, + & + Ry (g + 8)°

g} (optimum) - R,

but for correct impedance match,
g’ = (g + & +28)»P
where: g, = aerial conductance (referred to grid)
g, = valve transit-time conductance
g. = tuned-circuit conductance
g; = feedback ¢onductance
R,, = equivalent shot-noise resistance of

valve
a = constant

It is thus shown that the value of g, for minimum
noise factor does not involve g; and this has lead to
the technique of adjusting the aerial coupling trans-
former for minimum noise factor, and adjusting g,
for best obtainable impedance match. A convenient
way of varying g, is by C,, the capacitor for neutral-
izing Miller effect on the earthed-cathode triode
which operates on Band III. Neutralizing has not
been provided for Band I, as it is generally con-
sidered that on this band the signal-to-noise ratio

*Tibbs, C. E., & Johnstone, G, “Frequency Modulation Engineering”
(Chapman & Hall), second edition, pp 364-372.
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is more dependent on cosmic noise than upon
receiver noise, and the aerial coupling transformer is
adjusted for best impedance match. A small point
to note in connection with Band-III performance
is that the isolating capacitors, C, and C, with their
leads look inductive at Band-III frequencies. The
addition of a small capacitance, C;, in parallel with
C, neutralizes this inductance, and helps to avoid
loss in connecting from the feeder socket to the
coupling coil.

Earthed-grid Stage.— One of the important prob-
lems with this stage in any type of tuner is stability
(freedom from self-oscillation), particularly with the
high-slope frame-grid valves now available. The main
feedback path is by anode-to-cathode capacitance, C,,,
including any wiring capacitance. The circuit of the
earthed-grid stage is shown in Fig. 3(a), and the
equivalent bridge form is given in Fig. 3(b), showing
how neutralization of C,, is obtained by connecting
the anode load, Z,, to the grid via C,. The presence
of C, complicates the bridge somewhat, but it is
necessary on Band III to provide a lower-inductance
chassis return path than would be obtained by way
of C. + C, the tuning capacitance for Z, being
mainly to chassis. However, conditions for balance
do exist and are:

e . Ca
Cch + Cgcu + Cch + CgkCr‘ Cnnt + Cuk

It is not essential to obtain exact balance; partial

balance gives a sufficient safety factor in most cases.

Physical Layout

Some idea of the disposition of components may
be gained from Fig. 4. The Band-III (at right)
and Band-1 coil assemblies run parallel from front
to back of the unit with the changeover switch bet-
ween them on a plane nearer the chassis. The aerial
input socket is at the top right-hand corner of the
picture; the i.f. output coil can be seen at right centre,
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and the i.f. rejector assembly is in the top left-hand
corner.

The basic push-button mechanism for channel
selection, as used on current designs, is at the bottom
of the unit in the figure, and part may be seen.
The mechanism consists of four spindles each with a
return spring; and a latching plate for holding the
selected spindie in the “in” position. Pushers on
the end of each spindle operate on the core assem-
blies: via the tappet mentioned earlier, by sliding
in slots in the end plate casting: The position of
these pushers relative to the spindles may be varied
on turning the spindles which have a screw thread.
The spindles also carry flanged blocks to move the
rocker arm operating the changeover switch.

Adaptation for Three-band Working

There are applications where it is required to
receive frequencies which are outside the normal
Bands I and II1 whilst still using-the television tuner.
A particular case is Band-1I v.h.f./f.m. sound radio
in combined radio-television receivers. This case
is particularly interesting since, for reasons of

Fig.4. View of urderside of Band /i permeability tuner. Here the unit is shown
in plan, the push buttons are at bottom of picture.

WIRELESS WORLD, OCTOBER 1960

1
i
7
//MND BAN
L [ig

FM v

=i |

Fig. 5. R.F.-stage
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connection of Band-Ii
foading coil.

adequate adjacent-channel selectivity, a lower inter-
mediate frequency is required for Band-II operation
than is normally used for television sound; thus the

o i.f. output circuit (which is dealt
with later) is required to respond
to two frequencies.

The method adopted is to shunt
the Band-I coils with pre-set in-
ductors of such a value that tuning
the Band-I coils covers the fre-
quency range required for Band II.

Circuit Description.—Fig. 5
shows the r.f. anode circuit to illus-
trate the method. The normal
Band-I and -I11 coils, together with
a section of the Band-I/111 change-
over switch, S,, is shown here. A
second switch connects the Band-I1
loading coil across the Band-I coil,
and short-circuits the Band-II coil
when not in use. It will be noted
that the Band I/III changeover
switch, S;, must be in the Band-I
position for Band-11I operation, and
S, must be in the TV position for
Band I/111 operation; these switch-
ing requirements are carried out by
the push-button mechanism.

The oscillator coil presents an
interesting problem. Table I on
the next page gives the relevant de-
tails of the Band-I and Band-II
oscillator frequencies, and it will
be seen that in order to provide
the preferred 10.7 Mc/s i.f. with
the oscillator lower in frequency
than the signal, the tuning range
is halved but the mean frequency
is of the same order. Thus the
change of frequency with tuning
core movement must be reduced
without altering very much the
mean frequency from that given
by the basic Band-I coil.

The circuit used is given in
Fig. 6(a) and shows how the re-
quired conditions are achieved by
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TABLE I

Function Intermediate ! - Oscqlit-or Freqnency (Mf:/s) ‘
| Frequency (Mc/s) Relative to | Minimum ’ Maximum Range Mean |
| , Signal ‘ |
| TV (sound) 38.1 ‘ Higher 79.5 1015 | 22 90.5
| V.H.F./F.M. 10.75 Lower ' 78.5 89.5 . 11 84

|
i connecting a loading coil. FMa, in parallel with the
Band-1 oscillator coil (TV 1), lowering the resultant
wl__x inductance; and a small coil, FMb in series with this
LITLLN combination, raising the inductance to the required
T value. The effective circuit without switching is
S show in Fig. 6(b); as the tuning core only operates
S rw“! on TV I, the tuning frequency range may be con-
(a) 2 ofH trolled by the values of FMa and FMb while

BAND
I

9 BAND BAND®
m m

keeping the mean inductance constant.

The loading-coil formers are mouldings with clip
feet which enable them to be mounted on the
additional changeover switch, S,. Fig. 7 is a view
of a tuner fitted with Band-II loading coils and
switch. The three coils with screw core adjustment
are the r.f. coils, and the coil on the right wound
directly on an iron dust core is the parallel oscillator

coil, FMa. Setting of the Band-II oscillator is
carried out by altering the spacing of turns on FMb,

which is the small air-cored coil seen in front of
switch S,, on the right. ;

LF. Coupling Circuit. — It was mentioned
earlier that on Band-II operation the oscillator

()

frequency is arranged to give an i.f. of 10.7 Mc/s.
Fig. 8 shows how this i.f. and the normal television
i.f. of 34.65 to 38.15 Mc/s is coupled from the tuner

to the i.f. chassis with only one cable connection.
L,, tuned by C,., and L, tuned by C,, are bottom

FMb
—— capacitance coupled by C,, and form a normal

bandpass pair for television if.; L, acts in this
condition as a choke to feed h.t. to the mixer without
appreciably modifying the coupling impedance, C..
For operation at 10.7 Mc/s L, is tuned by C.

L, and L, are both small enough to present a
negligible impedance at this frequency, and the

Above: Fig. 6.
Simplified oscillator
circuit showing (a)
Band I/l switch-
ing and (b) com-
ponents  operating
for Band 1l working.

Right: Fig. 7 Per-
meability tuner with
Band-1l loading coils
fitted.
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Fig. 8 Dual if. (television and
10.7-Mc/s f.m.) coupling circuit.

LF_CHASSIS

COMMON I.F,
AMPLIFIER

-

combination acts as a single-tuned-circuit coupling.
Typical Band-II gain is 45 db. with a noise factor
of 6.5 db.

Performance

Table II gives typical performance data for a pro-
duction two-band permeability tuner with a 30L15
cascode amplifier, and a 30C1/PCF80 mixer and
Jocal oscillator. It is appreciated that the gain of a
tuner is dependent on the design of the coupling
circuit between the mixer and first amplifier. The
figures given are typical of those actually obtained
between aerial input and first i.f. amplifier grid, the
i.f. coupling transformer having virtually no damping.

In Fig. 9 are given r.f. response shapes for various
channels and Fig. 10 shows drift characteristics for
Band I, Band II, and Band III.

Conclusion

One of the most important improvements to television
receivers in recent years has been the introduction of
r.f. amplifying valves with a lower equivalent noise
resistance at Band-III frequencies, allowing a less
noisy picture to be obtained in areas of low signal
strength. These valves also provide higher gain,

TABLE II

Channel Gain | Noise Factor Input- l

Number (dB) (dB) impedance
Modulus (Q) l
2 51 45 100 |
8 48 6.5 60 ‘
I.f. rejection >40dB over whole of vision and ‘
sound i.f. band. 1

and with the higher-slope mixers now becoming
available the design of tuners with a gain of about
60 db seems possible. With this order of gain it
would be feasible to provide adequate fringe-area
sensitivity with the same number of valves as was
formerly used for strong signal areas. It is possible
for permeability tuners to take full advantage of the
improved qualities of these new tuner valves and
produce a performance comparable with all other
types of tuner.
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Fig. 9 R.f. response curves for tuner on Channels 2, 4,8 and 11.
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Airshow Electronics

REVIEW OF TRENDS AS SEEN AT FARNBOROUGH

ALTHOUGH not lacking in quantity, electronic
equipment at the S.B.A.C. exhibition this year was
sometimes quite hard to find—the small black box
tucked away on the corner of a large stand replete with
aircraft models and engines, for instance. One of these
half-hidden black boxes was, however, the key to this
vear’s show—its label said, succinctly, * Airborne Elec-
tronic Computer.”

Automatic systems for aircraft control are not, of
of course, new. But what is new is the widespread
appearance of comprehensive systems linking many
operations with little or no human intervention, whether
on the ground, in the air, or between air and ground.
One of the first of these was “ Autoland "—the B.L.E.U.
system that actually puts down the aircraft on the run-
way in any weather (rather than first placing it for the
commencement of landing, as have other “blind”
systems), which was demonstrated in 1958. Now, how-
ever, it 1s possible to see the emergence of a pattern of
development—a tendency to take from man, whether
he is pilot, navigator or air traffic controller, the tasks
which resolve themselves into purely logical processes;
but which either have to be performed over and over
again, or at high speed, and give them to a computer.
For instance, Decca have, with their QOmnitrac digital
<omputer, solved the problem of the conversion of the
Decca Navigator hyperbolic system of presentation of
information to cartesian co-ordinates without the errors
inherent in an analogue system. This allows, for
example, automatic flying “on Decca” with autopilot
equipment, or “distance to go” and “on track”
presentations.

Computers are not used as aids solely for long-range

Wire-wrapped joints in the Ferranti *“Airpass’’ airborne
interception radar as an aid to reliability.

or high-speed flying, though. The flying of a helicopter
“by hand” is not an easy matter, and here the use of a
computer helps by not only controlling the various
engine parameters automatically but also by executing
programmed manceuvres such as the change from for-
ward flight to hovering at a chosen height, and, still more
important, the stabilised automatic maintenance of this
state (Louis Newmark).

Automatic reporting of flight data to the ground is
another way in which work can be lessened for both
air and ground operators. Cossor were demonstrating
an experiment to assess the feasibility of doing this in
digital code in the medium-frequency bands, the use
of which would enable the system to be used on long-
haul routes. Suitably adapted, this type of system could
feed directly into an a.t.c. computer.

Automatic triangulation from d.f. stations is a most
valuable aid to air traffic control, and this was shown last
year by Marconi’s, using time-sharing methods to give a
display on one c.r.t. This year S.T.C. had on show
their automatic triangulation equipment in which
individual c.r.ts display the bearings resolved from
several v.h.f./d.f, stations. The images from these are
combined optically with each other and with a map
transparency, and the whole is fed into a television
camera: thus for each display only a monitor unit is
necessary. The inherent flexibility in use afforded by
television techniques is a great advantage: messages, for
instance, can be “written into” the system.

Finally, on the ground, the major work-load of making
the record of flight data and keeping it current can be
taken over by a computer, as it is planned to do with
the Ferranti “Apollo” at Prestwick. Of course,
“Apollo” will have to be hand-fed with data, for the
moment; but it will be able to work out on demand
flight programmes and, what is more important, detect
future possible convergences of aircraft.

Although it can be scen that complete automatic con-
trol, which cannot make mistakes, may result from
application of these techniques, this would be of lLttle
use if the equipment were not reliable. The efficiency
and cool running of transistors can help in the attain-
ment of reliability because they do not make the en-
vironment of other components so likely to cause
failures—techniques for making connections without the
use of solder (wire-wrapping, say) help. But even with
these improvements, there remains the possibility of
system failure and, to guard against this, redundancy,
in the shape of multiplication of equipments, must be
employed. One mecthod suggested is to have three sets
of equipment, whose outputs are compared. If one
differs from the other two, it is switched out, and if
further deviations then occur the system becomes un-
usable. Alternatively, two sets of equipment are carried
and these two sets have their failure-prone portions
duplicated. If a difference is detected between the
“twins ” of one set, then a changeover to the second set
is made.

Perhaps the best course is that adopted in the case
of “Autoland” and “ Apollo ”—the gradual introduc-
tion of automatic systems, piece by piece. Autoland’s
height-control system “ Autoflare ™ is to be installed in
civil DH121 and VCI10 airliners and should be in use
by 1964: later, as experience (and confidence) mount,
the next steps towards completely automatic programmed
take-off and landing may be taken.

Of course, none of these exciting possibilities can
come to pass without improvements in techniques to
make certain the acquisition of unimpeachable data:
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there was evidence of these in plenty at Farnborough.
Radar performance can be improved out of all recogni-
tion by the application of parametric amplifiers: Marconi
plan to do this for their S264 series of 50-cm surveillance
sets. An experimental amplifier shown used an Adler
tube (fast-wave electron-beam type) and improved per-
formance is achieved by locking the pump oscillator to
the signal by means of the radar’s crystal control. The
gain of 20dB and low noise factor realized means that
the noise contribution of following stages can be ignored.

Cossor, too, were showing an improvement for radar
surveillance in the ground equipment to match the
secondary-radar transponder shown last year. This
ground equipment uses a double aerial array, one part
having a narrow, high-gain beam and hence many side-
lobes, and the other practically omnidirectional coverage
which is at least +10dB in relation to the worst side-

Picture synthesizer of S.T.C.
PVT2 v.h.f./df. auto-triangula-
tion equipment. Individual c.r.ts each dis-
playing bearing from one station face upwards
into optical system employing part-silvered
mirrors.

lobe. The transponder in the aircraft might ordinarily
respond to sidelobes of the main array and thus give
erroneous results; but with the Cossor system the trans-
ponder receives two pulses, the first from the omni-
directional array and the second from the directional
aerial. Circuitry in the transponder does not allow a
“reply ” to be given unless the amplitude of the second,
directional pulse is stronger than —9dB with respect to
the first pulse. Coding of the transponder reply allows
the automatic transmission of information.

The recording of radar signals is something which
has hitherto been confined to film. However, Decca
were demonstrating the use of an Ampex video-tape
recorder for radar recording. Bearing information from
the aerial is recorded on the “cue” track of the tape
and the radar sync and video are recorded on the
video track. Viewing a replay of a tape made from
the DASR1 radar at Arlanda airport, the reproduction
was so realistic that the picture had all the immediacy
of a live radar display.

New communications equipment showed even more
startling results of concentrated development in the
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Marconi “Sixty” series of airborne v.hf. radio and
navigation apparatus. In this transistors are used in
all stages except the 25-% transmitter output. Modular
construction in which the modules are sealed and filled
with inert gas (nitrogen) is employed and the complete
R/T and navigation equipment seems no larger than
some of the earlier valve v.h.f. R/T transmitter-receivers.
With the hope of providing a world-wide navigation
aid using only relatively simple equipment in the air-
craft, the Royal Aircraft Establishment is conducting
a series of tests with a “flying laboratory” in a Comet
to check on the long-range phase-stability of v.Lf. radio
stations such as GBR Rugby (16 kc/s). In flight, the
transmissions are compared with a stable crystal oscil-
lator carried in the airciaft and the errors charted. If
results prove satisfactory, a chain of, say, six ground
stations could provide cover for the whole globe.

Cossor SSR 4 G ground-equipment racks for
secondary radar.

Unit from Marconi “Sixty '' series transistor v.h.f. radio
and navigation equipment, with module removed anJ
opened.
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FIRATO 136

The Amsterdam
Radio and

Electronics Exhibition

OF the many—some would say far
too many—annual radio exhibitions in
Europe the Dutch “Firato” can lay
fair claim to being at the present time
the most international of them all. It
is strongly supported not only by
native industry but by the British,
German and American industries,
either directly or through agents, and
can claim at least token exhibits from
many other countries, including for
example East Germany and Japan.
The public is admitted from 2 p.m.
to 5 p.m. and again from 7 p.m, to
10.30 p.m. (at 5 p.m. the power is
switched off and everyone takes time
off for an evening meal), but traders
are admitted at 10 a.m., and quite
obviously it is primarily a trade ex-
hibition.. Not only is it a shop for
Netherlands importers, but there is

cables.

Hackethal flexible coaxial
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a good deal of export activity by
firms such as “ Aristona” which ex-
ports domestic receivers mainly to
Scandinavia.

The exhibition covers industrial
electronics, communications, measur-
ing instruments, components and
materials in addition to domestic
broadcast receivers, and is unique in
bringing together for direct compari-
son on the stands of the bigger agents
most of the world’s leading manu-
facturers of test and measuring equip-
ment. Names like Advance, Cossor,
Electronic  Instruments, Epsylon,
English Electric, van der Heem,
Marconi, Sanders and Sullivan
appeared together in the stand of
ANRU (Algemeene Nederlandse
Radio Unie), while on the stand of
C.N. Rood the products of Felten and

Radio Becker marine R/T transmitter and
receiver Type HB-3/75-DSK. The trans-
mitter (135W) operates on 33 channels
between 17 Mc/s and 1,600 ke/s, and the
receiver has a built-in auto alarm.

My amaricanradinhictans cam

Guilleaume Hewlett-Packard, Rohde
& Schwarz, Saunders-Roe, Tektronix
and Varian Associates and more than
twenty other firms could be ex-
amined side by side.

Philips have considerably extended
their range of c.r. oscilloscopes for
servicing, and new models include
GM5601 (d.c.—5 Mc/s) with 18-step
timebase (0.5usec/cm—200 msec/
cm) and improved triggering facili-
ties; GM 5603 (d.c.—15 Mc/s) with
differential input; and GMS5639, an
X-Y display with identical amplifiers
having less than 2 degrees phase shift
up to 1 Mc/s.

An interesting use of a TV set as
an oscilloscope was seen on the Agfa

stand. Using a sampling tech-
nique with vertical instead of hori-
zontal scanning, waveforms from
a tape recorder were shown in
silhouette,

Communications were well re-

/presented by firms such as AEG,

Siemens, Standard Electric, Racal
and Radio Becker. The latter is a
firm with branches in all the Dutch
ports which specializes in short- and
medium-wave  transmitter-receivers
and echo-sounding equipment for
coasters and tugs.

Domestic television receivers demon-
strated at the show were notable for
the uniform excellence of the line
interlacing, which is accounted for
not only by good design but also by
the better synchronizing system in-
herent in the 625-line standard. The
“new square tubes,” as the 59-cm
(23-in) sizes are referred to on the
Continent, were available in sets by
Baupunkt, Grundig, Nordemende,
Philips and Telefunken. Fully auto-
matic operation, including fine tun-
ing, was general and there was a
trend towards the “slim line” in
cabinet design, led by Erres against
a stand décor of haute couture (in-
cluding fashion displays). ~"Some of
their sets use the short 110° tubes
and have a depth of 27 cm (104 in.).
The rotary channel-changing switch
at the side of Erres sets is set at an
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Above: Telefunken ‘‘servo-chassis"’ partly
dismantled.

angle in its recess for ease of opera-
tion. All controls of the Rafena
(East-German) TV sets are on the
back panel, leaving the front and
both sides of the cabinet completely
clean,

The outdoor television aerial dis-
play in the street fronting the exhibi-
tion once again emphasized the com-
plexity of Continental all-wave
arrays. The mechanics of mounting
presents a greater variety of problems
than in England. Continental archi-
tecture makes use of a far wider range
of roof pitches and chimney sections.
Firms such as Pyros Antennetechnik
and Schniewindt offer an amazing
choice of galvanized ironmongery in-
cluding gutter clamps, mast footings
complete with tile flashings, etc., to
meet all contingencies.

Flexible coaxial cables with spirally
corrugated inner and outer tubular
conductors and in diameters up to
about 3 in. were noted on the stand
of P. Regoort. They are made by
Hackenthal Draht- und Kabel-werke
A.G. of Hanover under the name
Flexwell.

Among sound broadcast receivers
the new Telefunken * servo-chassis ”
attracted a good deal of attention.
This is of unit construction with
printed circuit panels interconnected
by snap contacts along the edges. It
is quickly dismantled for easy servic-
ing. The Siemens RB11 small table
model with oiled teak cabinet made a
welcome breakaway from the current
trend of plastic cabinets, Philips
made a last-minute addition of an
artificial reverberation line in their
F7X128 radio-gram. A reverbera-
tion time of 2 sec with 30 msec delay
is provided. The “ Freiburg Vollau-
tomatic 125” table receiver with
five loudspeakers, remote control
station seeking, automatic tuning and
every known refinement took pride
of place on the Saba stand in their
125th jubilee year.

An interesting loudspeaker
assembly giving, as the makers claim,
an “almost stereophonic ” effect is
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Right: Stereovox twin
loudspeaker with double
elliptical reflector.

Below: Philips AG456
stereo record player.

the Stereovox designed by a Dutch
amateur, Mr.van Hedel, and marketed
by Waller & Platte C.V. of Amster-
dam. Two parallel-connected loud-
speakers, tilted 55° from the vertical,
project sound into a double elliptical
reflector which diffuses the sound
and removes the impression of a point
source. The demonstration of this
loudspeaker was convincing—even
more s0 when two were used in a
two-channel stereophonic system.

Among new Philips record repro-
ducers the AG4156 stereo player was
noted for its attractive appearance
and for the loudspeaker arrangement
which gives the possibility of varying
the effective baseline of the sound
sources by using reflections from the
walls in a corner of the room.

Once again the keen interest of the
younger generation in radio and elec-
tronics and the sympathetic under-
standing of the Netherlands firms like
Amroh and Philips of their needs,

first as hobbyists and then as serious
students, were apparent. Both these
firms have considerably extended the
range ef their “toy™ constructional
sets which are now available in attrac-
tive-coloured  presentation  boxes.
Higher up the curriculum, Philips
have now introduced an elaborate
blackboard circuit system, for use in
colleges and universities, known as
“Elektronica Trainer ”. A range of
hinged and quickly detachable panels
with socket power supplies can be
assembled to form most standard cir-
cuits. Plug-in component elements
carry circuit symbols on their out-
side covers which can be removed by
the student tc examine the real com-
ponents inside,

This year more than 190 firms took
stands in the Firate and it is expected
that next year it will be possible
to move the exhibition ta the new
and much larger R.A.L buildings in
Amsterdam.

Philips ** Elektronica Trainer "’ in use during a lecture, ~
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WORLD OF WIRELESS

Scientific Radio

AT the closing session of the 13th General Assembly
of the International Scientific Radio Union
(U.R.S1) in London on September 15th Dr. R. L.
Smith-Rose was elected president in succession to
Dr. L. V. Berkner (U.S.A)). In introducing his
successor Dr. Berkner paid tribute to Dr. Smith-
Rose’s lifelong dedication to radio science and to
the fact that he had attended every triennial
assembly since 1928.

The broad objects of the Union are to foster
international co-operation in scientific radio investi-
gation, to promote the establishment and use of a
common nomenclature and measurement technique,
and to undertake the comparison of standards used
in scientific radio work.

Reports and resolutions were presented to the
assembly by the chairmen of the specialist com-
missions. Of particular interest was the resolution
from Commission V (radio astronomy) that it views
with concern the proposals to eject from satellites
quantities of resonant dipoles (“needles”) to form
orbiting “ scatterers.” It asks the Union to ensure
that such schemes are not put into operation with-
out due consideration being given to their effects
on astronomical research.

All the commissions are collaborating in the pre-
sent programme on space radio research and a
special session of the whole assembly was devoted
to this subject. We hope to deal with this and other
aspects of the work of the Union in future issues.

As a follow-up to the International Geophysical
Year, which came at a sunspot maximum period,
it is proposed to plan a special programme for the
sunspot minimum period of 1964/5.

The next General Assembly of the Union will
be held in Tokyo in 1963.

“FEcho’ Tests

TRANSMISSIONS, both modulated and unmodu-
lated, from the Bell Telephone Laboratories, New
Jersey, and reflected from the American balloon
satellite “Echo 1,” were received at Malvern on
August 29th. Although this was not the first occa-
sion (the Jodrell Bank 250ft radio ielescope had
succeeded a week earlier) it was of particular in-
terest, since the parabola used was only 20ft in
diameter.

Amateur Television

Slow-scan equipment made by members of the
British Amateur Television Club was the main
attraction at the Club’s fifth television convention
held in London on September 10th. The attend-
ance of almost 200 was rather greater than at the
fourth convention held in 1958.

Theoe were also demonstrated or displayed
amateur-built image orthicon and vidicon cameras,
pulse generators, teleciné equipment, oscilloscopes,
distribution amplifiers and a colour bar generator
(not to be confused with apartheid).

G. B. Townsend, of the G.E.C. Research Labora-
tories, is president of the club.
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**Needles’’ on a forefinger.— An illustration from the
paper on ** Orbital Scatter Communication’’ presented by
W. E. Morrow, of M.I.T., at the U.R.S.l. meeting on space
radio research.

Pilkington Committee

ON September 8th the P.M.G. announced the thir-
teen members of the Committee on Broadcasting
of which Sir Harry Pilkington is chairman. In
announcing the members, the P.M.G. stated that
the aim has been to pick a well-balanced team who
would bring a wide range of experience to bear
objectively on the Committee’s work. The mem-
bers, chosen for their personal qualities and ability,
z¢ have been drawn from many sections of public
life” are: —

Sir Jock Campbell, H. Collison, Elwyn Davies, Miss
Joyce Grenfell, Peter Hall, R. Hoggart, E. P. Hudson,
J. Megaw, J. S. Shields, Dr. R. L. Smith-Rose, Mrs.
Elizabeth Whitley and W. A. Wright. The secretary

is D. G. C. Lawrence, from the Post Office Radio
Services Department.

New Post Office TV Link

AFTER 11 vears the Post Office 900 Mc/s radio
link between London and Birmingham has been
withdrawn from service. This two-way link, which
was built by the General Electric Co., was installed
when the B.B.C. television service was extended
from London to the Provinces in 1949. But since
1956 it has daily carried I.T.A. programmes net-
worked between London and the north.

New equipment, also made by the GE.C, has
now been installed which provides two working and
one stand-by channel in each direction. The new
systemn works in the 2,000 Mc/s band.

VASCA

THE Electronic Valve and Semi-Conductor Manu-
facturers’ Association {VASCA), formed last year
to take over from the B.V.A. responsibilities for
semi-conductors and industrial valves and tubes,
now has fifteen members. It will be recalled that

WIRELESS WORLD, OCTOBER 1960

www_americanradiohistorv com


www.americanradiohistory.com

the B.V.A. is now concerned only with domestic valves
and television tubes. The present members of VASCA
are: A.E.L Electronic Apparatus Division, A.E.I. Radio
& Electronic Components Division, Associated Tran-
sistors, Brush Crystal Co., English Electric Valve Co.,
Ferranti, G.E.C,, M.O. Valve Co., Mullard, Plessey,
Pye, Rank Cintel, S.T.C, Texas Instruments, and
Westinghouse.

U.S.S.R.—Television receiver production in the
Soviet Union during the first six months of this year
totalled 796,000 which was a 36% increase on the same
period last year. During the same period sound re-
ceiver production increased by 4% to 2.1M.

German Radio Show.—Next year’s German Radio
Show (August 25th to September 3rd) will be held in
Berlin for the first time since 1939. The German radio
industry had considered the possibility of making the
show international, but as a reciprocal arrangement with
other European countries has not been forthcoming it
will remain a national exhibition.

Algiers is now linked permanently with the French
television system. Two 500W tropospheric links operat-
ing in the region of 4kMc/s have bcen set up with an
intermediate station on Majorca in the Balearic Islands.

N.E. Scotland is to be served by two I.T.A. stations
which will be operated by a group called North of
Scotland Television. One station, located between
Stonehaven and Banchory, is planned to open towards
the end of next year, and the other, on the Black Isle,
about eight miles north of Inverness, during 1962.

Television Licences.—At the present rate of increase
(some 50,000 a month) the number of combined tele-
vision/sound licences in the U.K. should reach the
11M mark before the end of the year. The total at the
end of July was 10,753,157. Sound-only licences
totalled 4,380,994, including 449,463 for sets fitted in
cars.

Technological Courses.—In order to publicize the
many special advanced courses held in London and the
Home Counties the Regional Advisory Council for
Technological Education issues a Bulletin twice a year.
The 127-page booklet for the autumn term, which costs
3s 6d, gives details of some 450 part-time courses and
about 30 full-time courses in over 40 colleges. A large
proportion of the courses cover electronics and asso-
ciated subjects.

Trarsistors.—A course of 20 lectures on transistors
and allied devices will be given at the Borough Poly-
technic, London, S.E.1, on Tuesday afternoons from
October 4th, and repeated in the evenings (fee 50s).
The college is also conducting a laboratory course in
basic transistor measurements and applications. This
will be held on Tuesday or Wednesday afternoons or
evenings and will extend from October 11th for eight
weeks (fee 20s).

S.E. Essex Technical College, Dagenham, is providing
a course of 12 evening lectures on electric circuit theory
beginning on September 28th. Although complete in
itself it will also serve as a preparation for a 12-lecture
course on pulse circuit techniques which begins on
January 18th. The fee for each course is 1 gn. An
evening course of 20 lectures on the theory and applica-
tions of transistors starts on October 6th (fee 31s).

Sound Recording and Reproduction.—Peter Ford,
honorary historian of the B.S.R.A, is giving a course
of six evening lectures under this heading at the Hendon
Technical College, The Burroughs, London, N.W .4,
beginning on October 4th (fee Ss). The college is also
conducting a course of 12 evening lectures on transistors
and their applications on Tuesdays beginning Septem-
ber 27th (fee £1).
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A Career in Technical Journalism?

There is a vacancy for an editorial assistant to work in the
team which produces this journal. The post calls for a
wide interest in and general knowledge of radio and
electronics, the capacity to collect and sift information
quickly and the ability to write on new developments
lucidly (and, if possible, legibly!). A formal education which
resulted in some qualification in physics would be an
added advantage.

The successful applicant will find the work rewarding
in its variety, and in the opportunities it offers of
expanding his horizons.

Write in the first instance to the Editor, Wireless World,
Dorset House, Stamford Street, London, S.E.I.

Interkama, the international congress and exhibition
for instrumentation and automation, opens in Diussel-
dorf on October 19th for eight days. Prof. J. F. Coales,
of Cambridge University, is one of the four speakers
at the opening session. There will be sessions covering
new components; measuring systems; control systems;
and data handling.

Brian Rix, the well-known actor who is also a radio
amateur (his call is G2DQU), has accepted the invita-
tion to open the Radio Hobbies Exhibition at the Royal
Horticultural Society’s Old Hall, Westminster, London,
on November 23rd. The Exhibition will be open for
four days from 11 a.m. to 9 p.m., admission 2s.

Electrical Contacts.—The Institute of Physics and the
Physical Society in collaboration with the IE.E.
are organizing a symposium covering recent advances
in the study of the phenomena occurring at mating
surf_accs carrying currents used in light electrical
engineering. It will be held in the Brunel College of
Technology, Woodlands Avenue, London, W.3, from
April 5th to 7th next year.

Television-Film Convention.—A joint convention on
Television and Film Techniques is being arranged by
the Television Society and the British Kinematograph
Society for April 21st and 22nd next year. It will be
held at the LEEE. Non-members may obtain further
details and registration forms from the Television
Society, 166, Shaftesbury Avenue, London, W.C.2.

Cardiological Apparatus.—The 12th annual exhibition
organized by the Society of Cardiological Technicians
of Great Britain will be held at the Londoner Hotel,
Welbeck Street, London, W.1, on October 14th and
15th. Frece admission tickets are obtainable from the
Cardiac Departments of St. Bartholomew’s Hospital,
London, E.C.1, and University College Hospital, Lon-
don, W.C.1.

New Components is the theme of a two-day
symposium to be held in London on October 26th and
27th by the Brit.ILR.E. The chairman will be G. W. A.
Dummer, of R.R.E,, and some 20 papers will be pre-
sented during the morning and afternoon sessions at
the School of Pharmacy, Brunswick Square, W.C.1.
There will also be an associated exhibition. Further
details and registration forms (fee 2gn) are obtainable
from the Brit.LR.E., 9, Bedford Square, W.C.1.

Industrial Applications of Aviation Electronics is the
theme of a two-day convention being organized in
Bristol by the South Western Section of the Brit.IL.R.E.
for October 7th and 8th. Programmes and registration
forms are obtainable from W. C. Henshaw, c/o The
School of Management Studies, Unity Street, Bristol, 1.

* Communications and Space Research ” is to be the
subject of next year’s Brit1.R.E. convention. Details
of the date and venue are not yet available.
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Personalities

Sir Hamish MacLaren, K.B.E, C.B., DF.C, LL.D,,
the new president of the I.LE.E., has been Director of
Electrical Engineering in the Admiralty since 1945. A
graduate of Edinburgh University, he was with B.T.H.
for two years before joining the Admiralty in 1926.
After various appointments in the U.K. and abroad he
was in 1940 appointed assistant director of the Electri-
cal Engineering Department. Sir Hamish has been
vice-president of the Institution since 1955.

}‘...M
F

£

Sir Hamish Maclaren T. B. D. Terron

T. B. D. Terroni, B.Sc.,, A.C.G.I,, D.I.C,, M.ILE.E.,
the 1960/6]1 chairman of the I.E.E. Electronics and
Communications Section, is manager and chief engineer
of the transmission division of the Automatic Telephone
and Electric Co. He received his engineering training at
the City and Guilds Engineering College, where he com-
pleted a post-graduate course in heavy electrical
engineering. After a further year as a demonstrator,
he spent a year as junior transformer designer with
Ferranti, He then went over to research and develop-
ment in the telecommunication field with the Inter-
national Telephone and Telegraph Laboratories Inc.
for three years, and in 1931 joined A. T.E. Mr. Terroni’s
work has been mainly concerned with line transmission
developments and in particular with multichannel
carrier operation.

G. G. Roberts, M.Sc., has joined the board of Cossor
Radar and Electronics, Ltd., as technical director. He
was, until recently, on the board of S. Smith and Sons
(England), Ltd., Aircraft Division, which he joined in
1954. For seven years from 1947 he was a senior prin-
cipal scientific officer in the Guided Weapons Depart-
ment of R.A.E., Farnborough, prior to which he was at
R.R.E. In 1958 Mr. Roberts and Mr. J. E. N. Hooper,
of the Ministry of Aviation, were awarded the Musik
Memorial Trophy of the New Zealand Government for
their work on cloud and collision warning radar at the
Royal Radar Establishment, Malvern.

N. Elson, M.A., M.Sc., AM.ILEEE., who during the
war was at ‘R.R.E., where he was concerned primarily
with waveguides, has joined the Cossor Communica-
tions Company as technical director. Educated at Trinity
College, Cambridge, he did research on radio-wave
propagation at the Cavendish Laboratory and in New
Zealand. Mr. Elson was engaged on guided weapon
systems studies at Ferranti’s prior to joining Racal six
years ago as chief scientist in charge of research and
development.
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Air Vice-Marshal T. U, C. Shirley, CB.E., MIEE,,
is Deputy Controller of Electronics, Ministry of Avia-
tion, in succession to Air Vice-Marshil G. P. Chamber-
lain, C.B., O.B.E., who has retired from the Royal Air
Force. A. V-M. Shirley joined the R.AF. as an air-
craft apprentice in 1925. He took tte specialist signals
course in 1934 and in 1941 took command of No. 73
and 75 Signals Wings. In 1946 1e was appointed
Deputy Director of Signals (D). H: became Director
of Radio Engineering in the Air Miaistry in 1951 and
two years later went to Fighter Command as Chief
Signals Officer. Since early 1959 hz has been Senior
Technical Officer Fighter Command.

Group Captain B. H. Boon, O.B.E, B.A., AM.IEE,
has been appointed Controller of R./A.F. Telecommuni-
cations at Headquarters, Signals Command, with the
acting rank of Air Commodore. Air Commodore Boon,
who is 47, recently took a guided weapons course at
the R.A.F. Technical College, Henlow, and was pre-
viously Chief Signals Officer of Main:enance Command.
He graduated from the R.A.F. College, Cranwell, in
1936 and in 1938 underwent a specialist signals course
at Cranwell and has since specialized in signals and
radio. He has held a number of siyznals appointments
both in the U.K. and abroad and was Inspector of Radio
Services for two years. He commanded the Radio
Engineering Unit at Henlow before becoming Chief
Signals Officer at H.Q., Allied Aii Forces Northern
Europe, in 1955.

Group Captain R. W. Hase has been appointed to
the Signals Division of S.H.A.P.E. as Chief of Elec-
tronics Branch. He has been in signals throughout
most of his Service career, which began in 1933 when
he joined the Auxiliary Air Force. In 1956 Gp. Capt.
Hase, who is 45, was appointed Deputy Command
Signals Officer, Fighter Command, and since relinquish-
ing that post has been in the Air Ministry.

F. S. Barton, C.BE, M.A, B.Sc, M.IEE., who
since 1955 has been in Canada, as Counsellor (Defence
Research and Supply), Ministry of Aviation, retired from
public service on August 31st and has joined the board
of Mullard Equipment, Litd. He joined the radio
department of R.AE,
Farnborough, in 1922 and
in 1936 became deputy
head of the department.
From 1941 to 1946 he was
in Washington as director
of radio engineering in the
British Air Commission.
He returned to this coun-
try in 1946 to become
Director of Communica-
tions Development in the
Ministry of Supply, and
was later appointed Prin-
cipal Director of Elec-
tronics Research and
Development. Mr. Barton
was a member of the
Radio Research Board
from 1947-1955.

F. S. Barton

C. J. Francis, who is 56, has been appointed to suc-
ceed F. S. Barton in Canada. He was for 13 years in
the radio industry prior to 1939 when he joined T. R. E.,
where -six years later he became a divisional head in
charge of work on defensive ground radar. In 1946
he was made responsible for reasearch and development
of ground radar, navigational aids and blind landing
equipment. Mr. Francis joined the British Joint Ser-
vices Mission in Washington in 1954 and three years
later was appointed Assistant Director, Electronics Re-
search and Development (Air) in the Ministry of Supply.
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E. Eastwood, Ph.D., M.Sc, M.LEE, and A. J.
Young, B.Sc,, M.LEE, have been appointed to the
board of Associated Transistors Ltd., operated jointly
by A.T.E., English Electric and Ericsson. Dr. East-
wood, replacing Sir Noel Ashbridge, who retired some
months ago, has been chief of research of Marconi’s
W/T since 1954, He joined English Electric in 1946
in charge of their radiation laboratory and two years
later was transferred to Marconi’s as deputy chief of
research. Mr. Young, managing director of the English
Electric Valve Company, joined Marconi’s in 1934 and
was technical adviser on valve production in Poland and
Czechoslovakia until the outbreak of war. He has been
associated with the E. E. Valve Company since its
formation in 1947.

John Keir, personal assistant to thc managing director
of the Marconi International Marine Communication
Co., has retired after 45 years service with the company
which he joined as a sea-going radio operator., He was
for some years managing director of the company’s
Brazilian associates, Companhia Marconi Brasileira.

Donald S. Reid, M.A, honorary secrctary of the
British Amateur Television Club since 1958, has joined
the television development laboratory staff of Rank
Cintel. On coming down from Trinity College, Cam-
bridge, in 1954, he joined what was then the trans-
mitter advanced development group of Marconi’s. Since
1958 he has been in the electronics section of the
physics research laboratory of Ilford Ltd., at Brent-
wood, Essex, where he has been working on the appli-
cation of television techniques to photographic duplicat-
ing. His new address is: 21, Silverdale, London, S.E.26.

S. V. Williams has been appointed to the boards of
two of the companies within the Derritron group, which
was recently set up by V. G. P. Weake. The com-
panies are Reslosound Ltd. and Chapman Ultrasonics
Ltd. Mr. Williams was with Pamphonic for some
vears before joining Derritron in June.

E. C. Wayne has joined Aveley Electric Ltd. as a
sales engincer and will be specializing in microwave
measurcment equipment and aerials. For five years
prior to joining Aveley Electric he was in the aerial and
filter deveclopment department of Marconi’s. Before
that he spent 15 years in the Post Office Engineering
Department.

OUR AUTHORS

A. E. Crawford, M.Brit.LR.E., SM.LR.E, chief en-
gineer of the Brush Crystal Company, of Hythe, Hants.,
contributes an article on piezoclectric transformers in
this issue. Since joining Brush in 1955 he has been
responsible for the establishment of their ceramics and
semiconductor division. He is a member of the
Brit.1.R.E. Technical Committee and a founder member
of the newly-formed Southern Section Committee.

V. H. Piddington, A.M.Brit.I.R.E., contributor of the
article on permeability tuners in this issue, has been with
Bush Radio since 1955 where for some time he has been
responsible for television tuner design. After war-time
service in Army radio workshops he spent some years
with Furzehill Laboratories. Immediately prior to join-
ing Bush he was with R.C.A. (Great Britain) as section
leader responsible for the development of reproducing
equipment. .

OBITUARY

Commander Christopher Michael Jacob, D.S.C,
A.M.IEE., RN.(Retd.), deputy technical manager of
the Marconi International Marine Communication Co.
since 1954, died in Chelmsford on September 2nd at
the age of 54. He specialized in radio and radar
during the greater part of his naval career, and in 1939
was appointed to the Home Flecet as Fleet Wireless
Officer and Fleet Radar Officer. In 1942 Commander
Jacob was transferred to the Admiralty for radar work
with the Director of Radio Equipment. He was later
Deputy Captain-Superintendent of the Admiralty Signal
and Radar Establishment; was Naval Adviser to the
Director of Communications Development in the
Ministry of Supply, and immediately prior to joining
Marconi’s in 1954 was deputy chairman of the British
Joint Communications-Electronics Board.

Jean Bishop, who died on August 1st after a long ill-
ness, had been in the radio indusiry for 40 years. She
joined Marconi’s in 1920 and a year later transferred to
the Marconiphone Co., where she worked on technical
press liaison and was for 14 years secretary to F. Youle.
In 1943 she joined the B.V.A. as sccretary to the tech-
nical secretary. Since 1947, until her health broke down
at the beginning of this year, Miss Bishop had becn
secretary to E. M. Lee, managing director of Belling &
Lee.

News from Indusiry

Pheenix.—The seven-company consortium—A.E.L,
A.T.E,, Ericsson, G.E.C., Marconi’s, Plessey and S.T.C.
—which sought to take over Temco (now in the Pye
group) have obtained a controlling interest in Phoenix
Telephone and Electric Holdings Ltd. The consortium
is operating through a recently formed company—Com-
bined Telephone Holdings Ltd.

Metal Industries Group, which includes Avo, Taylor
Electrical and Brookhirst Igranic, had a trading profit
of £1,722,715 for the year ended last March compared
with £1,503,963 the previous year. With the acquisi-
tion of Lancashire Dynamo Holdings Ltd. the group
has more than doubled in size—from 6,000 employees
in 16 companies to 12,000 in 38 companies. A separate
balance sheet for 1959 has been prepared for Lancashire
Dynamo. It shows a trading profit of £863,273.

Colvern Ltd. report a 349% increase in their 1959/60
profits before taxation compared with the previous year—
£221,615 against £164,646.
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Telefusion.—A 639% increase in the trading profit
of the Telefusion group is recorded in the report for
the year ended last April; £1,144,285 compared with
£702,838 the previous year. The net profit after allow-
ing for depreciation (£778,975) and taxation was
£297,483. Teleng Lid. 1s the manufacturing subsidiary
of the group which, through its various companies,
operates a number of sound and television relay net-
works throughout the country. The group has recently
registered a subsidiary company Radio Telefusion Ltd.,
with a view to entering the field of commercial broad-
casting if the Government should introdusg it,

B.R.W.—A trading profit of £2,474,606 for 1959/60,
which is over £1M higher than the previous year, is
reported by Sir Robert Renwick, chairman of British
Relay Wireless and Television Lid. Depreciation of
equipment absorbed £1,677,107 and taxation £7,846,
leaving a group profit of £676,769 against £273,148 the
previous year,
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Radio-Aids Ltd., of Watford, Herts., manufacturers
of instruments and industrial electronic equipment, have
been acquired by Contactor Switchgear Ltd., of Wolver-
hampton. E, { Gardiner, the well-known amateur
and past president of the Radio Society of Great Britain,
will continue as managing director of Radio-Aids and
has been joined on the board by two directors of
Contactor Switchgear—H. Rayner and A. V. Lawry.

Gresham-Lion.—Gresham Developments Ltd., of
Hanworth, Middx., and Lion Electronic Developments
Ltd., of Feltham, Middx., have been amalgamated to
form a new company, Gresham-Lion Electronics Ltd.,
Gresham House, Twickenham Road, Hanworth, (Tel.:
Feltham 2271.) The directors are John P. Coleman,
J. A. Clegg and Dr. C. B. Speedy. .

Murphy Radio have received an order from the
Ministry of Aviation for the supply of 15 ground in-
stallations of Autoland, their blind landing system. They
are also supplying 150 installations for aircraft. Murphy
have been working on this leader cable system for some
years in collaboration with the Government Blind Land-
ing Experimental Unit at Bedford.

S.T.C. have received a contract valued at approxi-
mately £1.8M from Cable & Wireless for the supply
of a complete multi-circuit telephone cable system be-
tween the United States and Bermuda. It will be
jointly operated by C. & W. and the American Tele-
phone and Telegralph Co. The installation, which is
scheduled for completion towards the end of next year,
includes 750 nautical miles of submarine coaxial cable
with 34 submerged repeaters and three submerged
equalizers, together with terminal equipment at Mana-
hawkin, I\i.]., and Flatts, Bermuda,

Livingston Laboratories have recently added three
more American names to the list of companies for whom
they are agents—DBallantine, Boonton and Moseley. The
last two are in consequence of their becoming sub-
sidiaries of Hewlett-Packard, for whom Livingston
Laboratories are already sole representatives in this
country.

Plessey Nucleonics, Ltd., have received an order from
the U.K. Atomic Energy Authority for the supply of all
the nuclear instrumentation for its advanced gas-cooled
reactor at Windscale.

Franco-American Company.—
Compagnie Européenne D’Auto-
matisme Electronique has been
formed jointly by Compagnie
Générale de Télégraphie Sans Fil
and the Société Intertechnique,
of France, and Thompson Ramo
Wooldridge, of the U.S.A., for the
manufacture of digital computers
for industrial control. The head
office is at 8 rue Lavoisier, Paris.

Lancashire Dynamo Electronic
Products have prepared a colour
film “ Invitation to Prosperity ” for
general distribution to film libraries
this autumn. It exemplifies the
wide variety of applications of their
control methods in industry and
public service.

General Radio’s U.K. representatives, Claude Lyons
Ltd., have notified us that G.R. have moved to a new
plant in West Concord, Massachusetts.

Redifon in the U.S.A.—Redifon Ltd. have formed
Redifon Electronic Inc. with offices at 5265 Watson
Street, N.W., Washington, D.C.

Sifam Electrical Instrument Co. have moved to a
new factory at Woodland Road, Torquay, Devon. (Tel.:
Torquay 63822.)
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EXPORT NEWS

Radio-teiephone Link.—A contract worth approxi-
mately £1M has been secured by Murphy Radio, Ltd.,
for an extensive v.h.f. radio telephone network in
northern India. The system will follow the route of
the new 700-mile pipeline of QOil India Private Ltd. be-
tween Nahorkatiya, Assam, and the refinery at Barauni,
Bihar. At intervals of 30 miles or so, at each pump-
ing house, a radio station will be installed to give
36 communication channels forward or back along the
pipeline route. The frequency-modulated equipment
operates in the 150-170 Mc/s band. The carrier equip-
ment for the system is being provided by A.E.1. Tele-
communications Division.

Vision and sound transmitters, as well as studio equip-
ment, for three new television stations in New Zealand
are to be suppled by Marconi’s through Amalgamated
Wireless (Australasia). The three stations, at Christ-
church, Wellington and Dunedin, will operate in Band 1
using the 625-line 7-Mc/s standard. The existing
experimental station in Auckland was equipped by
Marconi’s.

Travelling-wave tubes to the value of $2M have been
ordered from Mullard’s by the Radio Corporation of
America. The tubes will be used in a new multi-
channel radio communication system to be manufactured
by the R.C.A.

The paging system used at the recent U.S. Demo-
cratic National Convention in Los Angeles was made
by Multitone Electric Co. of London and supplied by
their Canadian subsidiary.

Ekco in Italy.—A new subsidiary company in Milan,
with the title Ekcovision Italiana S.P.A., has been set
up by E. K. Cole Ltd. For some years Ekco television
chassis have been imported and fitted into locally-made
cabinets by the company’s distributor, Compagnia Com-
merciale di Cinematografia, whose general manager is a
member of the board of the new company.

“ Windsor Castle”’.—=The radio office in the new Union
Castle 38,000-ton liner Windsor Castle. Her radio trans-
mitters and receivers, radar, direction-finders and echometers
were supplied by Marconi’s. Inset is one of the
specially designed line-source loudspeakers for the
sound reproducing installation provided by Pamphonic
Reproducers. These and the individual loudspeakers
in many of the cabins are fed from three amplifiers
with a total output of 1kW.
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NATIONAL RADIC SHOW REVIEW

ANALYSIS OF TRENDS SEEN AT EARLS COURT BY

TELEVISION

WHOLESALE introduction of the “short short” 110°
tube (as the tripotential-gun c.r.t. has become known)
has resulted in a *“slimming-down” of last year’s slim
sets. Usually this has caused the “ bulge > to disappear
from the back of the cabinet. We were intrigued by
the description “ pencil-slim > applied to some receivers:
this was found to be a comparison with the length of a
pencil, not, as we had hoped, its thickness!

“ Push-through ” presentation of the c.r.t. continues,
and reaches its logical conclusion with the new c.r.ts
which have the protective glass bonded to the tube face
plate, so that no additional masking or protection is
required.

The use of frame-grid valves in the if. stages as well
as the r.f. has resulted in a reduction of the number
of valves in a receiver, or the elimination of the neces-
sity for separate “fringe” and *standard” categories.
Mean-level a.g.c. scems to be on the way out and
flywheel line synchronizing is increasing in popularity.
The twin ls. trend continues, particularly in models
with v.h.f./f.m. Philco were showing receivers fitted
with long and medium wave radio, rather than v.h.f.
This was said to be due to the demand for reception
of Radio Luxembourg.

Tuners.—The first set without (as far as the user was
concerned) a fine-tuning control was introduced by

Above: Cyldon
push-button
tuner with coil

panel folded back
to show shorting
contacts.

Underside of Alba

** Touch-Button ’'  weszed
tuner. End of
Band-1/1ll slide

switch can be seen

at left, tuning
spindles at top of
photograph.
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Murphy in June 1957 and was made possible by build-
ing a very stable local oscillator. This used a turret-
type tuner and, last ycar, the principle was extended
to f.m., when af.c. was applied with a point-contact
diode. Bush introduced, two years ago, a push-button
tuner using permeability tuning and having separate
fine-tuning controls, for initial setting-up, associated with
each button, Later this was modified to cover also
f.m.

Many manufacturers were showing sets using push-
button or modified forms of rotary tuner, all with
preset fine-tuner controls. Alba call theirs “touch-
tuning ” and they use what is really a two-position
incremental/permeability tuner. A rocker-arm mech-
anism moves a slide switch which, in one position,
short circuits the Band-I coils, leaving in circuit the
Band-III coils. Both sets of coils are mounted across
the tuner and the cores of cach set are ganged by
plates whose positions are governed by thrcaded
spindles. These latter project through the side of the
receiver for adjustment. Thus, after initial setting-up,
it is necessary only to touch the rocker switch to change
from B.B.C. to I.T A,

The Ferguson *“ Golden Glide ” uses a modified disc
tuner. Linear motion of the selector stud is converted
to rotary motion of the spindle. Depressing the stud
disengages the click, or detent, mechanism of the tuner
and allows the stud to be slid to the desired channel
number. The oscillator tuning for each channel is
controlled by small gear wheels which are brought up
to another gear on the fine-tuner spindle.

Many manufacturers use tuners made by specialist
firms. One such is the A.B. Metal Products piano-key
“turret ” tuner noted first at the last I.LE.A. exhibition,
and used, for instance, by HM.V. On this the mech-
anism allows one of four coil “biscuits” to rise into
contact with the tuner circuit.

Called “ Selectronic” by R.G.D., the Cyldon (made
by Sidney Bird) tuner was also found to be used widely.
This is of the incremental type and has printed coils
on a flat board. The coil terminations are extended

Piano-key switch tuner by A.B. Metal Products (in this case
from H.M.V. receiver) has four coil biscuits inserted in
the mechanism; those for other channels are housed in a
cassette under the tuner.
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Left: Simplified circuit of a.f.c.
system in Dynatron ‘' Autoview ”’
sets.

Below: Motor-driven tuner from Ultra
*“ Bermuda '’ receivers.
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through the boards as contact studs and these are
short-~circuited by slide bars operated by the four
channel-selecting push butions. Thirteen slots, corres-
ponding to the thirteen channels in Bands I and III,
are provided for the slide bars, so choice of channels
is accomplished simply by inserting the four slide bars
in the appropriate slots, The fine tuner is a concen-
tric capacitor which is set on each channel by a linkage
from a captive nylon screw in each button. The whole
tuner is shaped to fit the bell of the c.r.t,, so that a
compact chassis arrangement can be achieved,

Ultra feature yet another approach—motor drive—

in their “Bermuda” range of receivers. Here the
tuning control looks rather like a telephone dial with
twelve push buttons projecting from it. On pressing
one of the buttons the dial rotates until the chosen
button reaches the top of the disc, when it springs out
and the rotation stops. When a button is pressed, a
hooked contact is forced over an insulating collar to
make contact with an earthed disc, so completing the
motor circuit. The drum then rotates until the
depressed contact is lifted off by a nylon cam, when
the motor stops. The fine-tuning is set on each channel
by a linkage coupled to the button in the “at rest”
position. V.h.f./f.m. positions are also provided on
the tuner and the channel in use is indicated by optical
projection of the number or letter on to a small screen
in the centre of the “dial.”
Remote Control.—Possibly the most convenient remote-
control system allows one to change channels without
waking completely from the physical torpor induced by
television in a darkened room. At Earls Court three
man