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What to look for

in the good sets
besides the

Mullard

Picture Tube

The outward sign of a good
set is the Mullard picture tube.
What goes on behind the
scenes is not so obvious but
every bitas important. Typical
of the contribution which
Mullard make to the design of
the modern TV receiver is the
PL500 line output valve.

for picture quality

Mullard

scores all along the line

ey MULLARD LIMITED - MULLARD HOUSE'
" TORRINGTON PLACE-LONDON W.C.1

Dual-standard television receivers must accommodate
the 625-line definition of BBC2 and the 405-line defini-
tion of BBC1 and ITA. On what part of the receiver does
the increased line definition make its biggest impact?
BBC2 requires a scanning frequency of 625 x 25 lines per
second whereas BBC1 and ITA require one of only 405 x
25 lines per second (there being 25 complete pictures of
625 or 405 lines every second). Since the deflection
power required rises with this scanning frequency, the
line timebase must therefore be capable of supplying
some 50%, more power for BBC2, and this must be pro-
vided by the line output valve. This valve is required to
operate with its anode at a lower potential than its screen
grid. Thus, a large screen-grid current, and therefore
high power, can result which can limit the usefulness
of the valve. In the Mullard PL500, however, screen-
grid current is minimised
by the specially constructed
anode. With this—see illus-
tration—partitions recapture
secondary-emission elec-
trons from the anode
which cannot therefore
contribute to the screen-
grid current.

“Cavitrap' anode of Mullard PL500

MVM 3684

1BWW-—132 FOR FURTHER DETAILS.
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Earls Court

In Retrospect

Wireless World
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THE Jonahs who derived some morbid satisfaction from the prospect of a
revived TV and Radio Exhibition which in floor area and numbers of exhibi-
tors was but a pale reflection of former glories have been feeding their
humour on the records of attendance which show a marked decline com-
pared with those of the previous Show, in 1962.

Speculations as to the cause of this drop in the numbers of paying visitors
range from the reduced scale of “live” entertainment and absence of leading
popular entertainers, continued hesitancy to take advantage of the industry’s
change to 625 lines and the B.B.C’s duplication of existing types of pro-
gramme and, in the absence of colour, the lack of any comparable technical
development to arouse the curiosity of inquiring minds.

While we are not prepared to argue on the validity of the first two theses
we do not believe that public interest in technical matters in general is
waning. On the contrary, any working models or dissected diagrams explain-
ing the inner workings, such as were to be found on the Armed Services
stands and herc and there among the set makers’ cabinets, could be relied
upon to arrest aimless perambulation and in most cascs to hold an audience
which threatened to block even this vear’s wide gangways. And since it is
relevant evidence, we may be permitted to report that sales of technical
literature from our own stand were higher than ever.

From this we conclude that, if the attendance figures were low, the quality
was higher and deserving of more grown up treatment than was apparent
from the sales approach of some of our manufacturers. We are speaking
now of the image (to use the current jargon) presented to the customer who
sees only the public stands. By contrast the trade demonstration rooms
were well furnished with chassis, tuner units and circuit diagrams in addition
to the refreshments and comfortable armchairs, a brief glimpse of which is
all most visitors see as they pass under the eye of the commissionaire at the
door. We are not suggesting that firms can afford to extend hospitality on
this scale to every show visitor; what we do suggest is that the technical
features in the demonstration rooms, which are accessible to dealers and
journalists and which, in our view, make the Show worth while, should be
brought out into the open for all to see.

The future of the Show will be influecnced by these considerations, but
even more so by the attitude of its organizers and of the British radio indus-
try as a whole towards foreign imports: though there must always be
argument over the size of quotas the industry must learn to live with them.
What useful purpose is served by compelling dealers and customers to
visit peripheral shows to make comparisons? Let us make an end of pretence
and bring them all under one roof (there is plenty of room!) before importers
get set in the habit of running their own isolated parties. The German radio
industry has for some yecars said that it would admit our products to its own
exhibition and turn international if we would do the same for theirs. The
Dutch Firato always has been international and the Paris show admiited
foreign exhibitors last ycar.

Unless we have one big show with all available products represented under
one roof we might just as well leave the customer to do his shopping in the
local High Street, but if we do this we lose the stimulus of the special
occasion which is necessary to induce some people (buyers and sellers) to
do anything at all!

Does our industry think that by keeping foreign products out of the Show
the customers will not find them; or does it think that comparison will be
more difficult if the customer is made to take a bus or taxi to collect first-
hand information? We have no doubts that he will find what he wants, and
if it is foreign he may have to pay more or may think he is paying less for it.
How much easier for him to decide on true value if he can see all the goods
under the same roof.
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E.H.T. UNIT

HE original eh.t. supply, although perfectly
satisfactory under normal conditions, can be
troublesome after the unit has been on for sev-

eral hours, and also where mains regulation is poor.
As only the —750V line is stabilized on the orginal
unit, any large variations of mains supply voltage
will cause noticeable changes in trace brightness.
The other undesirable effect is that as the ferrite
core of the e.h.t. transformer warms up after some
hours of use, its characteristics change, producing
changes in the output voltages.

This new unit stabilizes all the lines against mains
variations and also stabilizes the —750V line against
load changes. No overheating problems occur with
the Ferroxcube core used. The derivation of the
3kV p.d.a. supply from a voltage doubler makes for
an easier-to-wind transformer, and also for a higher
impedance (2 M(2) supply which is desirable from
the safety point of view.

The pentode section of the ECL86 (V2b) forms
a Hartley oscillator running at about 50kc/s. The
primary voltage is stepped up and rectified to pro-
vide the three supply lines. The Hartley oscillator
was chosen for use in this unit as experiments
showed that the output voltages could be substan-
tially varied by adjusting the screen-grid voltage of
the oscillator.

The action of the stabilizer is as follows. If any
change of voltage takes place on the —750V line,

+300V UNSTABILIZED

a fraction of this change is fed back, suitably ampli-
fied, and applied to the screen grid of the oscillator
to correct for the change in output. As it is required
to correct for relatively slow changes in output a d.c.
amplifier is needed. It is obvious that any changes
due to mains variations on thc other supply lines will
also be corrected for. Should there be a change,
however, in loading on the —750V line the stabilizer
will correct for this but there will be some change on
the other lines. This change of voltage on the other
lines with variation of load is, however, not impor-
tant, as the only effect it will have is on the law of
the brightness control potentiometer. For example,
if the brightness is turned up, the load on the
—750V line increases and its output voltage tends
to fall. The control amplifier increases the screen
voltage of the oscillator to maintain the —750V line
at its correct value, but in so doing the voltage on
the 950V line will increase slightly thus altering the
grid-cathode voltage of the tube.

For a stabilizer of this type to function effectively
a large fraction of any change in output voltage
should be fed back to the control amplifier. To
obtain a large signal change at the input of the
control amplifier it is necessary to employ a negative
line for the following reasons. Assume that the
cathode of the control amplifier is returned to chassis
and that the required grid-cathode bias is about
7.5V. The —750V line must then be attenuated

/ Ri3 ’
330 £
— B P AN e P‘[O
Gl 0k 410
o v )
R,
C
4‘7M R4 R6 4 CS 950\/
680k < 22k jooos,uT
R Z
szgk ( ) +
; —Cy
N 0-05u R;z
Via_gS 1§ Vib i 100k
; PN
RV, _J_-_ - Co
250k 7 ECc82 Z 140p D3
K3/70
8 3 Ry Co Cio
4 5 P 10k w = -
) »—«/vvl—)(—ro 0:0012L
Ry =% C7  Cg| sTABILIZED Da
M TO‘OOS#T K3/70
B 20 | J
I

——EXTRA LEAD-THROUGH

e Lt

Circuit diagram of modified e.h.t. supply unit.

480

WIRELESS WoORLD, OCTOBER 1964




ALTERNATIVE DESIGN FOR “WIRELESS WORLD”
OSCILLOSCOPE USING A VALVE STABILIZER
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SECONDARY
— A .
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Trensformer winding details.

by 100 times for correct biasing of the control ampli-
fier. This also means that any error voltage fed back
is also attenuated 100 times. For example with a
10% change in output, i.e. 75V, the change in the
input voltage of the amplifier is only 0.75 V. If, now,
the cathode of the amplifier is returned to a stable
negative source (—108 V is used), for correct biasing
of the amplifier the output of the —750V line need
only be attenuated about 7.5 times and therefore the
signal change at the input is 10V which is adequate
for correct working of the amplifier.

The use of the negative line connection to the
cathode of the first stage of the d.c. amplifier also
serves another essential purpose. As the output of
the 750V line is negative with respect to chassis,
an increase in output voltage means that the 750V
line goes more negative. To get the correct phase
of control voltage at the screen of the oscillator
value, it is necessary to use a two-stage d.c. ampli-
fier. If the cathode of the first stage were connected
to chassis the grid of the second stage would be
positive. By connecting the cathode of the st stage
to a negative supply the grid voltage of the second
stage can be made negative to the required value
by choice of anode load and anode current of the
first stage. The high-impedance output of the d.c.
amplifier cannot be connected directly to the low
impedance screen-grid circuit, and so a cathode fol-
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lower (V2a) is used between the amplifier and oscil-
lator screen grid connection.

The dimensions of the unit are such as to allow
assembly in the same box as the original e.h.t. sup-
ply. Provided the specified layout is followed no
problems should be encountered with the unit. Par-
ticular care should be taken in the construction of
the transformer as, at the fairly high voltages pre-
sent, breakdowns in the windings could occur if
careful layer winding and inter-layer insulation were
not used. The transformer is constructed on two
U-shaped Mullard Ferroxcube cores Type FX1036.
A cardboard former of the dimensions shown in
the diagram is first made and then painted with
several layers of polystyrene solution. The primary
winding consisting of a single layer of wire is then

Test Voltages

'Anode Cathode! GI

G2
Via | —1.7 — 108 1o | —
vVib | + 90 o | -7 | _ ‘
V2a | +290 +9% | +90 | — |
v2b | +290 0 | — 28 + 90

| l

Readings taken with 20k{)/V meter; h.t. supply 295V;
normal brightness.
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12b(6) V2a(9)
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.'/ TRANSFORMER
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—108Y Via, Vib
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————— 1 B

Practical wiring diagram.

put on. The connections are brought out from
holes in the former and the whole winding is covered
in a layer of thin paper and painted with poly-
styrene solution. A dividing section is now glued in
place with polystyrene solution to form two sections,
the smaller of which is over the 20-turn grid winding
of the primary. This smaller section is now layer
wound with 340 turns, occupying about 11 layers.
Each layer is painted with polystyrene solution and
covered with paper before the next layer is put on.
The bigger section is now wound with 570 turns,
roughly 12 layers, centre tapped; each layer is again
painted with cement and covered with paper. Two
pieces of paper of 0.006-inch thickness are inserted
in the gaps of the U cores and the whole assembly is
clamped in its brackets, the ends of the windings
being taken to the appropriate connections on the
transformer tag board. The wire used for all the
windings is 32 s.w.g., d.c.c.

Setting up of the unit is simple, and the only
instrument is a 20k{? per volt meter with ranges up
to 3000V d.c. The correct power supply (295V) is
connected to the unit and after a few minutes warm-
ing up time the —750 V line is sct up using the pre-
set control on the d.c. amplifier input. All the other

WIREI ESS WORLD, OCTOBER 1964

voltages should now be checked. The stability of
the unit is such that with a load of 100#A on the
—750V line, there is only a change of 3V on this
line with a mains variation of +5%. This is more
than adequate to ensure that there is no change in
sensitivity of the tube.

Mobile Radio Channel Spacing

THE limited frequency bands available for mobile radio
operation in the UK. has inspired Pye engineers to
develop equipment with 12.5 kc/s channels as compared
with the current 25kc/s spacing in this country and
30ke/s in the U.S.A. In the United States, of course,
they have the additional advantage of geographical spac-
ing and also utilize a wider frequency band. The new
Pye equipment, which relies on LC filters for frequency
separation, was demonstrated at a recent exhibition of
communications equipment in London. During a
mobile demonstration in the West End there was lhittle,
if any, breakthrough to adjacent channcls when once the
vehicle was half-a-mile from the transmitting aerial
which was on the roof of the Hilton Hotel. Amplitude
modulation is used. It is understood the Post Office is
to conduct tests with the 12.5 kc/s equipment.

483



- NATIONAL TV & RADIO SHOW

TECHNICAL HIGHLIGHTS AND DESIGN TRENDS

FFICIALLY known as the “ Thirtieth National
Radio and Television Exhibition” the TV and
Radio Show, as it is described on the catalogue,

provides a good opportunity for seeing most if not all
the significant developments in the British domestic
radio industry during the past year.

The transistor, for many years synonymous with
and confined to the cheaper and noisier personal
portables, has now proved its worth for really high-
quality sound reproduction and is in process of
establishing itself in low-noise television tuners.

Although the major steps of adopting an extra line
standard and of moving to ultra-high frequencies
were surmounted two years ago, experience has indi-
cated many opportunities for improvement both in
television receivers and zerial systems.

Television Receivers

Now that B.B.C. 2 is established, at least in the
London area, all receiver manufacturers were show-
ing their second or even third generation dual-
standard receivers. Mean level a.g.c. is, however,
still universally employed and in most receivers some
form of a.c. coupling is used to the picture tube.
The 23 in tube size appears to be increasing in popu-
larity, but considerable interest was aroused by the
appearance of the 11in mains “full performance”
portable (K.B., R.G.D.). Transistor TV receivers,
apart from the 83in Perdio were still noticeably
absent although Ever Ready were demonstrating a
7 in receiver powered from a dry battery, and Mullard
had introduced a narrow-neck 11in tube for use in
“full performance” all-transistor receivers. Tran-

sistorized u.h.f. tuners were featured in several mains
receivers (K.B., Thorn) which probably heralds the
hybrid receiver as a production item in this country.

System switching and programme changing have
generally been greatly simplified in that the system
switch is often mechanically coupled to the runer
switch so that the viewer automatically changes from
405 to 625 when switching to B.B.C. 2. Push-button
tuning for both v.h.f. and uh.f. tuning was also
featured, notably in the Bush and Murphy receivers,
high-stability oscillators being employed to avoid the
necessity for automatic frequency control.

Flywheel synchronizing is available in all re-
ceivers, but in some cases it is an opticnal extra for
use in fringe areas only. The sine-wave line oscillator
circuit appears to be gaining in popularity, due to its
high degree of frequency stability.

Separate tuners are used for u.h.f. and v.h.f. re-
cepticn, but on uh.f. the v.h.f. mixer is often
employed as an additional i.f. amplifier. Most manu-
facturers employ 2 vision if. amplifiers (the first
stage being common to sound and vision on 405
lines) and one sound if. amplifier (Alba, Thorn,
Decca, Sobell). In these receivers frame grid valves
are used. Philips, however, employ a 3+2 i.f. ampli-
fier. In many receivers (Thorn, Alba) the video
amplifier is employed as an inter-carrier sound

amplifier (6 Mc/s) but in others (Philips, Bush) the
inter-carrier signal is taken from the video detector.
In the Sobell range of receivers the inter-carrier
sound signal is derived from the cathode circuit of
the video amplifier.

Mean level a.g.c. is used exclusively, the a.g.c.
potential being derived from the grid circuit of the

K.B. “‘ Featherlight > 1l-in mains portable television receiver and (right) the chassis with units hinged back for servicing.
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REVIEW

IN BRITISH RECEIVERS

synchronizing pulse separator valve. However, in
the basic chassis designed by Plessey and used in
various forms by several firms, an amplified mean
level system is incorporated, the a.g.c. amplifier being
driven from either the anode or the cathode of the
video amplifier depending on the system in use.
With these types of a.g.c. systems the mean level of
the a.c. component of the video signal is held con-
stant and on negative modulation a very large d.c.
“sit-up” on low-key scenes would tend to drive
the video amplifier beyond cut-off if d.c. coupiing
from the video detector were retained. In most
receivers, the video amplifier is d.c. coupled on 405
lines and a.c. coupled on 625 lines to overcome this
problem. Conventional sync separator circuits are
employed since there is no special requirement for
noise protection in the u.h.f. bands.

In most receivers flywheel synchronizing circuits
are employed although in one or two they take the
form of a plug-in unit. The double diode phase
detector is commonly employed, but Philips use a
triode circuit. Line oscillators show increasing
tendency towards a sine-wave circuit in which the
oscillator is formed by the pentode section of a
triode pentode, the triode being used as a reactance
valve to control the frequency. Notable exceptions
are in the Thorn receivers where a blocking oscillator
is employed and in the Plesscy chassis where a rather
unusual form of multivibrator circuit is used.

The basic Plessey circuit is shown in Fig. 1 in
which it will be secen that a triode heptode valve is
used as a multivibrator with cross coupling between
the second control grid of the heptode section and
the triode. The d.c. control potential from the phase

Thorn ** cool-running ** layout with main unit removed. A
mains transformer is used instead of the usual heater series
resistance.

detector is applied to the first control grid to vary
the heptode cathode current. Variation of the hep-
tode current causes the drive to the triode to vary
with amplitude and hence the frequency is varied.
The advantage of this circuit arrangement is rhat
the multivibrator offers a very high 1mpedance load
to the phase detector circuit. Stabilization of the
free running frequency is achieved by the rtuned
circuit connected in series with the heptode anode
load resistor.

Stabilized line deflection circuits are now almost
universally emploved. In these circuits a pulse from
the line output transformer is rectified by a non-
linear (voltage-dependent) resistor (v.d.r.) and a
negative bias applied to the grid of the line output
valve (Fig. 3). If the flyback pulse varies in amplitude

'} — +HT
625¢ 1405 . q
o 82k
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. 0-05u
B - g GRID
\ 270p 47-,/ e
FROM DOUBLE - 5I0DE ” CIAEYREONENEY
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) g >3 3
220k l 100k 165Kk
2150k
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[ 100k 2
218Kk
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Fig. 1.
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Triode-heptode line timebase circuit (Plessey).



the grid bias of the line output
stage varies and tends to maintain
the flyback pulse at a constant

NEGATIVE
[NPUT

amplitude. The line output valve
is operated above the “knee” of
its anode characteristic in this type
of circuit and this avoids the gen-
eration of Barkhausen oscillations
which could interfere with u.h.f.
reception.  Stabilization of the
vertical timebase is most often
achieved by operating the oscil-
lator from the line boost potential
with an additional v.d.r. to stabi-
lize the potential applied to the
oscillator.

The mechanical design of re-
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ceivers has improved considerably

RO

over the last two years most
chassis being very clean and
accessible for servicing. Par-
ticular attention has been paid
to the use of non-inflammable
materials in particular in the construction of the
line output transformer. A vertical chassis or a
horizontal chassis mounted at the bottom of the
cabinet tend to be the most popular with fold-out
arrangements to facilitate servicing. Printed circuit
panels are exclusively used, sometimes one large
panel (Thorn) or two smaller panels carrying :he i.f.
and video circuits separated from the timebase
circuit. An unusual feature of the Thorn receivers
is that a small mains transformer is employed in
place of the more usual mains dropper. This con-
siderably reduces the ambient temperature in the
receiver, which it is claimed, will improve the long-
term reliability. In the 11in K.B. receiver a diode in
series with the heater chain is used in place of the
mains dropper, again to reduce power dissipation by
converting the heater waveform to that of a haif sine
wave.

The Ever Ready Company feature a fully tran-
sistorized portable receiver with a power consump-
tion of only 3 watts, (405 lines) and 3.3 watts on
625 lines. This receiver, designed in conjunction

television receiver.

G.E.C.-Sobell-McMichael television chassis in which the main unit is placed near the
bottom of the cabinet and can be tilted forward for ease of access during servicing.
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Fig. 2. Stabilized power supply circuit used in the prototype Ever Ready battery-driven

with the Ferguson laboratories, shows that operation
from non-rechargeable dry batteries is feasible. The
price of the battery which has been specially
developed for this purpose is expected to be 12s 6d
and is estimated to have a life of some 40 hours.
The receiver incorporates a 7in picture tube with
.a 42° deflection angle and 28 mm neck. The weight
of the receiver including battery, is approximately
161b and it measures 9inx 8inX 13in. The picture
tube is a Mazda experimental type V3271. It is
just over 12in in length and is operated at 8 kV. The
unusual features of the receiver are, first, that the
e.h.t. is not obtained from the line timebase but
from a separate e.h.t. generator consisting of a free-
running blocking oscillator driving a 5-stage Cock-
roft-Walton multiplier. The maximum load capa-
bility is about 352A. The second unusual feature is
the stabilized power supply generators, the basic
circuit of which is shown in Fig. 2. To minimize
the dissipation which would occur in a conventional
regulator a free running blocking oscillator is used.
The frequency of the blocking oscillator is varied

by the control circuit which em-

ploys two transistors and a
Zener diode to maintain a con-
stant output voltage. The

stabilizer operates with an input
voltage variation of between 7%
and 124 volts.

The receiver employs a 3-
stage vision if. amplifier, video
detector, emitter follower and
video output stage. A mean
level a.g.c. system is used with
a damping diode to control the
gain of the if. stages. The sound
channel consists of 3 i.f. ampli-
fiers and a 4-transistor audio
output circuit. A 3-transistor
synchronizing pulse separator is
employed and the vertical time-
base consists of a blocking oscil-
lator, emitter follower, and out-
L] put stage. The line timebase
consists of a blocking oscillator,
controlled by a conventional
phase detector which drives the
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output stage. The complete receiver (405 line ver-
sion) employs 31 transistors and 25 diodes, 10 being
employed in the e.h.t. generator.

A complete dual-standard hybrid receiver was
shown by Mullard to illustrate the optimum ex-
ploitation of available types of valves and transistors.
This receiver features a completely transistorized
audio channel in addition to the if. amplifiers and
tuners so that the sound signal is available immed-
iately the receiver is switched on. Also incorporated
in the receiver is a brightness correction circuit for
reinserting the d.c. component in the displayed
picture. The degree of transistorization achieved
in this receiver has reduced the power consumption
from about 160 watts for a conventional receiver
to some 95 watts. A completely transistorized full
performance miniature receiver employing an 11in
picture tube (A28/13W) operating at 11 kV was also
shown by Mullard. This tube employs a 90° deflec-
tion angle and a 20 mm neck diameter to reduce the
scanning power requirement. Also featured in this
receiver was the new video transistor BF109 and
the fast switching line output transistor AUI103.
The receiver has a power consumption of about 13
watts (625-line operation) and is designed for opera-
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tion from the normal supply mains or rechargeable
battery. The receiver employs 29 transistors and 18
diodes. A 3-stage vision i.f. amplifier precedes a
double diode video detector circuit which has been
developed to minimize switching. The video emitter
follower drives the sync separator a.g.c. system and
video output stage. A 2-stage sound i.f. amplifier
is used to drive a 4-transistor audio circuit output.
A 3-stage vertical timebase is employed which
incorporates a blocking oscillator, emitter follower
and outpur stage. The line oscillator is a sine-wave
type for good frequency stability and ease of system
switching with its frequency controlled by a react-
ance transistor. A shaping amplifier drives the out-
put stage which also is used to generate the e.h.t.
A 3-transistor stabilized circuit is employed to
minimize supply potential variations.

A simple vertical timebase circuit was demon-
strated by Thorn-A.E.I. In this circuit the flyback
pulse from the anode of the vertical output valve
is fed back to a triode to form a multivibrator. One
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Above: Fig. 3. Basic stabilized line

deflection circuit.

Defiant (C.W.S.) chassis (left) in
normal working position and (below)
tilted forward for access to back

printed circuit.




of the problems with this type of circuit is that of
line pulses from the deflection coils being fed back
to the oscillator and destroying the interlace. Par-
ticular care has been taken in the feedback loop and
in the construction of the deflection coils to mini-
mize such feedback and this together with the short
conduction time for the oscillator ensures excellent
interlace. For reception of noisy signals a diode in
the synchronizing channel is used to clip the
separated vertical sync pulse and so to maintain a
more stable interlace. The circuit was developed
around the 30PL14/PCL88 or PCL85 valves. A
stabilized line output stage using the PL500 valve
and an e.h.t. of 18 kV was also demonstrated.

A development in picture tube construction seen
last year on the Continent, but new to this couniry
was shown by both Mullard and Thorn-A.E.I. under
the names of “Panorama” and “Rim-guard” res-
pectively. These tubes feature a steel band around
the edge of the screen which completely prevents
implosion and hence no plate glass or plastic implo-
sion guard is necessary in the receiver. Also mounted
on the steel band are fixing lugs so that the tube
may be very simply mounted in a cabinet. This
tube will undoubtedly offer new opportunities to
receiver designers and stylists, and at the same time
the absence of an implosion guard reduces reflections
caused by room lighting.

Looking to the future, present trends seem to

indicate an increase in the e.h.t. potential applied
to the tubes to increase the brightness and further
improve definition. Operation at e.h.t. potentials of
between 18 and 20kV instead of the more normal
16 kV were shown by both Mullard and Thorn-
AEL

Colour television was noticeably absent from the
Show but a new range of valves for colour deflection
circuits by Mullard reminded us that technical pre-
paration continues.

Aerials

The importance of the aerial and especially the
direction of the array was emphasized in a con-
vincing demonstration at the B.B.C. stand. Visitors
were able to orientate a model array on a chimney
stack and see the degradation in the television picture
quality when the aerial was swung away from the
transmitting aerial towards a “block of flats” dia-
metrically opposite. Incidentally, in a recent 1.T.A.
“opinion survey” it was found that two-thirds of

The mains version of Labgear’s u.h.f. aerial amplifier with the
cover off and the power pack removed.

488

Belling-Lee broad-
band television aerial
for Channels 6-13
showing  the two
folded dipoles.

viewers complaining of poor reception had inadequate
aerials.

Apart from aerials there were but few components
and accessories to be seen at the Show. However,
one can hardly talk of trends in aerials as their design
is dictated mainly by the frequency band or bands
to be received. The emphasis at the Show was on
u.h.f aerials but the recent introduction of BBC-1
transmissions at the top end of Band III has called
for wideband aerials to cover both the L.T.A. and
B.B.C. transmissions in this band. Most of the
aerial manufacturers have introduced these.

Belling-Lee have achieved the necessary broad-
band coverage (Channels 6-13) by using two folded
dipoles, of different lengths, joined in parallel by a
matching bar. A dipole reflector and single director
complete the array. Labgear use a skeleton conical
arrangement resembling the mathematical signs
“much greater than” or “much less than” with
space impedance termination to secure a uni-direc-
tional polar diagram. It is claimed to have a Band
ITI performance equivalent to a six- or seven-element
array. These “Spacematch” aerials, as they are
called, also operate as a broadband half-wave dipole
on all Band I channels and as a full-wave dipole on
Band II.

A wide variety of u.h.f. arrays, some featuring
novel arrangements of elements, were to be seen.
Among the set-top types the bow-tie and “V?”
arrangements predominated and some of these
embodied built-in amplifiers in the mounting base.
Aerialite have introduced a new “ Golden Gain”
range of uh.f. aerial with gradually increasing
spacing of the directors (either 11 or 18). Folded,
instead of multi-rod, reflectors have been introduced
by J-Beam on some of their arrays. They are used
on the u.h.f. section of their “ Tribeam” three-band
array which incorporates a Band I dipole, three
elements for Band IIT and six-element u.h.f. section.

Incidentally, one u.h.i. aerial seen at the Show
had uncropped mounting bolts of about half the
length of a Band IV dipole which at first appeared
to be part of the array!

The question of whethier or not to use a balun to
connect the unbalanced coaxial feeder to the balanced
aerial is still hotly contested—the “fors” are Anti-

WIRELESS WORLD, OCTOBER 1964




L L had
ference and J-Beam and the “againsts” Aerialite,
Belling-Lee and Labgear. A new type of inverse
balun has been introduced by J-Beam.
Most of the aerial manufacturers, and also Perdio,
were showing transistor aerial amplifiers. Some of
these boosters are for mains operation but there are  po gio “Marco Polo”’

also several battery versions. Similarly there are
models for masthead mounting and others for clip-
ping on to the back of the receiver.

Sound Receivers and Reproducers

The transistor, having ousted the valve from all
battery portables, is now making inroads into mains-
operated receivers and radiogramophones—even the
most expensive high-quality types. Transistors do
not in themselves give lower distortion than valves,
which will still be the logical choice with high-
impedance loudspeakers of the electrostatic type,
but with the popular low-impedance moving-coil
loudspeaker the output transformer can be dispensed
with if two power transistors in a half-bridge circuit
are used in the output stage. These are generally
directly coupled to a complementary-pair driver
stage and, with overall feedback, distortion can now
be reduced to 0.1% or less. But other circuit
variants are capable of producing equally good
results and it is safer to say that most of the circuits
discussed in this journal last year by O. Greiter
(“Transistor Amplifier Output Stages”) will be
found to have their adherents. Input stage back-
ground noise has been further reduced by the intro-
duction of special silicon transistors such as the
Mullard BC107.

Now that transistors can compete with valves on
an equal footing as regards background noise and
distortion, manufacturers have been quick to exploit
their other advantages when used in mains-operated
receivers and amplifiers. No warm-up period, with
“instant” music or football results, is an obvious
technical bonus which will carry weight with the
customers, but the designer is more likely to dwell
on the relief from hum troubles due to small size
and low impedance of circuits, the greater reliability
of components due to lower potentials and less heat,
and the prospect of indefinitely long life in the
transistors themselves. By now most servicemen
have learnt to avoid damage when using a soldering
iron or applying continuity test voltages.

Among sound broadcast (radio) receivers, valve

Bush VHF8! table-model, representing the older generation of
receiver for which there is still a steady demand.

WIRELESS WoORLD. OCTOBER 1964

transistor receiver with
9 wavebands.

Hacker ‘‘Sovereign’’
portable with a sen-
sitivity of 2ZpuV.

types are hard to come by, but there is still a specific
demand from conservative listeners and “ by‘spec1a1
request ” Bush have produced the VHFS81 with fom.
and medium- and long-wave a.m. coverage, push-
button wavechange, and 2 watts output. But the
main trend in this country as well as on the Conti-
nent is towards the large, high-performance transistor
transportable for which the vogue started some years
ago in the United States. The shiny black and
chromium styling is well exemplified by the Perdio
“Marco Polo” which is also typical in having a
world local time map inside the front cover. There
are in all 9 wavebands (v.h.f./f.m., L.w., m.w. and
six s.w. covering 1.6 to 30 Mc/s), and a beat fre-
quency oscillator is included for c.w. reception.
Automatic frequency control is provided for v.h.f.
for which a circuit separate from the a.m. side has
been incorporated. Hacker Radio in their Model
RP 18 “Sovereign” receiver have also used com-
pletely separate tuners for am. and f.m. and can
claim a sensitivity better than 2uV for 10dB s/n
ratio at 307, modulation with full limiting at 5uV
on the v.h.f./f.m. band. Sensitivities on the medium
and long-wave range average 6.V, but ZuV at 200
metres where the “ extra-territorial ” stations congre-
gate. This set is more subdued in appearance than
most, but boasts an 8inX 3in loudspeaker fed with
up to 1.2 watts from a transformerless d.c.-coupled
circuit. It has a.tf.c. on f.m. and an inter-station
noise suppression button.

In the smaller portables there is also a trend
towards greater range and the Alba “Olympic”
with its extra short-wage range has fine tuning which
is also available for accurate adjustment on Luxem-
bourg where the L./C ratio is high. The Pam Model
5222 has four bands including v.h.f. and a S.W.
range, and Model TB81 T/E by the same firm has
a trawler band as well as short, medium and long
waves.

Among the larger radiogramophones and stereo
record reproducers the witch word this year is
“solid state” (which has been with us since the

489




Typical of the new generation of sound broadcast receivers, R.G.D. ** International *', the Decca TP99, and H.M.V. 2122.

dawn of physics and today means “semiconduc-
tors ). Every principal manufacturer has gone over
to transistors in this luxury class, notable examples
being the Decca 700 Mark II (with adjustable loud-
speaker angles for optimum stereo effect in any given
room), the C.W.S. Defiant AF 85 (which like many
other stereo reproducers is adaptable for stereo
broadcasting), the Pye Model 1207, the Philips 541A
Model 2312. There is plenty of choice of cabinet
styling, both traditional and nouveau vague, and in
the latter category we would not hesitate to put the
Pye “Achoic” stereo reproducer which provided
one of the talking points for “hi-fi” visitors to the
Show. Pye have always had a soft spot for “black

Set makers can now buy ready-made modules for assembly in
transistor receivers. The example illustrated is the Mullard
Type LP1156 r.f.[i.f. fully screened mixer/amplifier for use with
external short-wave (up to 26 Mc/s), medium-wave and long-
wave cails. |t measures 2.44 x .19 x 0.64in.

Garrard LAB 80 transcription gramophone turntable with
conversion spindle for automatic record changing.

wood reinforced with metal.
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The tone
arm, designed for minimum torsional resonance, is of selected

boxes ” which produce pleasant sound in a rather
mysterious way, but this latest in the line was open
for all to see; indeed the “exploded” version
revolving on their main stand was one of the few
technical novelties to be found outside the private
C!emonstration rooms. The somewhat amorphous
title chosen for this instrument evokes among hi-fi
enthusiasts the well known term “anechoic,” mean-
ing free from echoes, but the system does, in fact,
depend on first reflections from the walls of a room—
preferably adjacent walls in a corner. This in itself
1S not a new idea, having been seen on the Continent
and reported in this journal four years ago. What
Is interesting is the use of three small-diameter
moving-coil units in each channel with a special low-
frequency pair with a common feed from both
channels having a large-amplitude linear movement.
Transistors are used throughout and the output in
each channel is 5 watts from a transformerless
Class B circuit. (Fig. 4) The automatic record
changer is fitted with a lightweight (2gm) ceramic
stereo pickup in a retractable tone-arm housing
developed by C.B.S. Laboratories of Stamford,
Connecticut.

Garrard have broken fresh ground with their
LAB 80 transcription turntable, which can be con-
verted to operate as an automatic record changer
merely by the insertion of a special centre spindle.
This spindle eliminates the need for an overarm and

K.B."'Discomatic’'
record player with
a capacity of 40
7-in discs

/
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Pye *“ Achoic "’ stereo record reproducer.

will accommodate 8 records (two speeds only, 33%
and 45 r.p.m.). The pickup arm, of composite wood
and metal construction, is designed to eliminate
torsional resonance and is provided with a calibrated
adjustment for stylus pressure. The inward force
resulting from stylus friction is offset by a lever
operating an auxiliary counterbalance. The con-
ducting rubber turntable mat is held concentric at
the edge as well as at the centre. Controls are by a
row of tab switches and the auto-trip mechanism is
operated through the repulsion of two small magnets
with like poles opposed.

While on the subject of record players, and to
conclude, mention may be made of the K.B. “ Disco-
matic ” portable transistor record player. This holds
forty 7-in discs and enables immediate selection to

Technical details of the Pye ‘* Achoic ™" box were effectively
displayed in this ** dissected '’ version.

be made of either side of any record. The playing
mechanism travels on guides behind the record
store and clamps and plays any record which is
rolled out and finally returned to the store in a
sequence selected by push buttons.
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Fig. 4. Part of output stages in the Pye
*“ Achoic '’ box. )
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Outside Earls Court

INTERNATIONAL PRODUCTS SEEN AT OTHER LONDON SHOWS

N addition to the wide range of products displayed
at this year’s National Television and Radio Exhibi-
tion, some 15 independent shows, exhibiting equip-

ment from most of the radio manufacturing countries
of the world, were held in London at the end of August.
(A detailed list was given on p. 461 of the previous
issue.) Most of the equipment secen by Wireless World
staff was of good quality—both in cabinet and chassis
design—and it is evident that importers are finding that
the public at large are becoming more selective and are
now prepared to pay for quality.

Another interesting fact which came to light was that
most of the exclusive distributors of foreign made equip-
ment 1n this country now have good servicing organiza-
tions backing their sales. The distributors of the Sharp
range of Japanese equipment (Sharp Sales and Service,
16-18 Worsley Road, Swinton, Manchester) show their
faith in the lines they sell by giving a five-year guaran-
tee in the first year of which they make no labour charge
for any repairs should a unit fail through faulty work-
manship or components.

Hi-fi Equipment

Quite a number of the outside exhibitors had hi-fi
equipment on show. The highlight of the German

Loewe Opta display (organized by the United Kingdom

Rear view of the ** Freiburg "' table radio from Saba Electronics.
Its a.m./f.m. chassis, which has provisions for a multiplex unit,
is very similar to the ‘' Freiburg Studio ™ receivers used in
their hi-fi outfits.

distributors Highgate Acoustics, 71-73 Great Portland
Street, London, W.1) was the Model LO 40 a.m./f.m.
stereo receiver, which forms part of an intcgrated repro-
ducing system. This receiver is fitted with a multiplex
unit in anticipation of the introduction of an f.m. stereo
scrvice in this country. Valves are still used in the
front-end, which covers the lLw., m.w, sw. and f.m.
bands, and transistors are used in both of the integral
20-watt amplifiers. Although any brand of speakers can
be used, and for that matter any transcription unit, a
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pair of their own speaker units and a Garrard Type A
transcription unit are assembled in the Luna-Phono-
Stereo outfit.

Another similar outfit from Germany was shown by
Saba Electronics Ltd., of Eden Grove, London, N.7.
This outfit is built around their four-waveband “ Frei-
burg” a.n./f.m. studio receiver which features—as a
number of other radios and radiograms in their range—
a remote control unit. With this, one can switch the
outfit on from the armchair and have full control of the
radio section on the medium-wave and the f.m. band.
Changing of stations is effected by means of a single
hold-on switch, which when operated causes the receiver
to hunt—either to the left or to the right dependent
upon selection—until the next station in the selected
band is reached; the station is then automatically fine-
tuned. This procedure is continued until the station
you require comes up. Adjustment of the level of
volume and operation of the bass-cut control can also
be effected through this unit, which is electrically con-
nected to the receiver. Although a stereo decoder is
not fitted to this receiver, one can be fitted when
required and used in conjunction with the integral six-
watt per channel stereo amplifiers.

A comprehensive range of Japanese Trio equipment
was demonstrated by the U.K. importers Winter
Trading Ltd., of 95-99 Ladbroke Grove, London.
W.11. Combined tuner/stereo amplifiers were shown
and only the senior model, the WX-400U, at 99gn was
fitted with a stereo decoder, although a separate multi-
plex unit is available for use with their orher units. The

| WX-400U covers 535 to 1,605 ke/s in the medium-wave

band, 80 to 108 Mc/s in the f.m. band and has an out-
put of 20 watts per channel (music). A signal level of
1.94V (at 98 Mc/s) is required to obtain a 20 dB signal-
to-noise ratio in the f.m. band and 2.0pV (at 1,000 kc/s)
for a signal-to-noise ratio of 10dB in the m.w. band.
The frequency response of f.m. stereo is within 1 dB
from 50 to 15,000c/s (amplifiers {dB from 20 to
20,000c/s) and separation is quoted to be better than
38dB. Twenty-two valves and cight diodes are used
in this receiver.

The first all-transistor a.m./f.m. stereo receiver from
the Danish manufacturer Bang & Olufson was shown
by their U.K. distributors, St. Aldate Warehouse Ltd.,
of Innsworth Lane, Gloucester. Known as the Master
610K, it covers the Lw., m.w., s.w. and the f.m. bands
and has an audio output of six watts per channel. Pro-
visions are made for acceptance of the B. & O. multi-
plex unit, which can be fitted should stereo broadcasting
start in this country. Its long, low lines (52 %291 x
83in) are rather pleasing with the speakers facing for-
ward at either end of the cabinet. An almost identical
model, but with no speakers, is available in the form of
the Beomaster 900.

Another continental stereo receiver with similar lines
(10 x 254 X 103in) and separate speakers (83 X 251 x 103in)
was shown by Telefunken’s U.K. distributors Welmec
Corporation Ltd., Lonsdale Chambers, 27 Chancery
Lane, London, W.C.2. Thirteen valves, nine diodes, a
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Right: Bang & Olufsen’s ‘“Master 610K*' a.m./f.m.
stereo receiver.

Below: Trio Model WE-85 combined tuner/stereo
amplifier. Provisions are made for fitment of a stereo
decoder in this three-wavebond receiver.

transistor and two rectifiers are used in this 155gn Ger-
man outfit, which covers four wavebands and is fitted
with an f.m. stereo decoder. Known as the Opus 2430
MZX, the pair of push-pull output stages are each rated
at eight watts and the input sensitivity of the receiver on
the f.m. band is quoted at 1.0xV for a signal-to-noise
ratio of 26 dB. Each of the two speaker units is fitted
with a 54X 74in medium treble speaker, a 745X 13%1in
woofer and a filter for treble and bass frequency separa-
tion. A stereo balance control is fitted to the receiver
and has arr adjustment range from +8dB to --40dB.

An interesting German four-waveband stereogram
chassis was shown by Kuba Sales and Service Ltd., of
64 Thornton Road, Thornton Heath, Surrey. Known as
the Type 664 chassis, printed circuits are used through-
out with six valves, three semiconductors and a selenium
rectifier to cover the Lw., m.w., s.w. and f.m. bands. A
decoder can be fitted without difficulty for f.m. stereo
reception if required, and sockets are provided for stereo
pickup, tape recorder and external loudspeakers. This
chassis, which is fitted to a number of their radios and
radiograms, can be purchased for under 30gn. Inciden-
tally, the Kuba products sold through wholesalers carry
the brand name Imperial, and a number of their radio-
grams were displayed by Tellux Ltd., of Avenue Works,
Gallows Corner, Colchester Road, Romford, Essex.
Several of the models shown were fitted with the Type
664 chassis.

Most of the exhibitors of the hi-fi labelled equipment
displayed a selection of radiograms the majority of which
were fitted with the same chassis as that used in their hi-fi
receivers.

Four new stereograms have been added to the Grundig
range of equipment available in this country. Each of
them incorporates a radio chassis covering the v.h.f. band
as well as the L.w., m.w. and s.w. bands and a decoder for
stereo broadcasts is optional. Two of them have two
large elliptical speakers with two concentric tweeters,
another has an additional four “treble” units and
the fourth (Model KS580) has a total of ten speakers and
an output of 8.5W per channel. Each of these stereo-
grams has a four-speed record changer incorporating a
precision pickup arm device which gently lowers the
head on to the pre-selected section of the record. The
prices of these instruments range from 119 to 275gn.

Grundig (Great Britain) introduced television receivers
for the first time at their show at the Hiiton Hotel. The
two receivers, which are now being made in this coun-
try, incorporate the same 405/625-line chassis with a 23in
screen. The Console K230 has a front-facing elliptical
speaker fitted on either side of the screen. The “ Stereo
Theatre,” costing 365gn, incorporates an a.m./f.m.
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receiver, transcription record changer and six speakers,
and has an output of 6W per channel.

Transistor Portables

Although we still have not seen an f.m. receiver in this
country especially designed for car installations, a number
of a.m./f.m. portables designed to double as car radios
were shown this year. One of these, a three-waveband
receiver from Braun, known as the T580, was shown by
the United Kingdom distributors Argelane Ltd., of 251
Brompton Road, London, S.W.7. Covering the long,
medium and f.m. bands, it has an output in excess of
one watt and requires a signal input of 34V for a 50mW
output. A complete car installation, including a dash-
board speaker and all the mounting hardware, is available
for the 32gn receiver. When inserted into the car mount-
ing, the internal battery is automatically disconnected and
the receiver obtains its supplies from the car battery (6V).
The internal aerial and speaker are also automatically dis-
connected and connected to the car aerial and speaker.
Automatic frequency control circuits are featured in the
f.m. section of the receiver.

Also from Germany, and having similar coverage, is the

- Akkord nine-transistor " Auto-Tourist,” which was shown

by the U.K. distributors Denham & Morley Ltd.,
Denmore House, 173-175 Cleveland Street, London, W.1.
It costs a little more at £40 but covers one of the short-
wave bands and has a theft-proof car bracket. Another
such am./f.m. receiver, although not specifically
designed to double as a car radio, is the Nordmende
* Transita-Globetrotter.”

Judging from the number of receivers on show
having at least one short-wave band, and some many
more, short-wave listening is about to become popular
again. Perhaps the most impressive seen, as far as
coverage is concerned, was the German all-transistor
“Transita-Globemaster ” from Nordmende, which was

Inside view of the Nordmende ‘‘ Transita-Globetrotter *’ fifteen-
waveband a.m./f.m. transistor portable.
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Jackson  five-wave-
band transistor re
ceiver from fapan.

s mRR
»re

T

L e

shown by the importers TAK Continental (Importers)
Ltd., of High Street, Stone, Staffs. This 67gn
receiver has eleven widespread short-wave bands cover-
ing 11 to 80 metres and also covers the marine- (1-5 to
3.7 Mc/s), long- and medium-wave bands and 87 to
104 Mc/s in the f.m. band. An internal 9 X5 in speaker
is used to handle the 2-5-watt output and sockets are
provided for extension speakers—or headphones—and
also for external aerial, gram and tape recorder inputs.
Automatic frequency control is provided for the f.m.
band and the receiver can be operated from either its
five internal 1.5-volt cells, a car battery or from the
mains; a special connector being available which in-
corporates a transformer and rectifier. A ferrite-rod
aerial is fitted for the medium- and long-wave bands

and a telescopic aerial is provided for the rest. Car
brackets are available.
Another a.m./f.m. receiver with almost as many

wavebands, thirteen in actual fact, but at more than twice
the price is the Braun T1000 all-purpose receiver.
The short-wave section is spread over eight bands and
covers 1-6 to 30 Mc/s. Sensitivity figures quoted for
these bands range from 6 to 15V for a 10dB signal-
to-noise ratio. The long- and medium-wave bands are
both split into two, the first covering 130-240 kc/s
and 230-420 kc/s (5 «V/10dB) and the other covering
0-52-0-94 Mc/s and 09-1.65Mc/s (7:V/10dB). A
separate receiver—to the audio stages—is employed for
f.m. reception and only requires an input of 0-8 1V for a
signal-to-noise ratio of 26dB. Automatic frequency
control is provided for the f.m. section, which covers
87 o 108 Mc/s, and the a.g.c. circuits are so designed
that limiting starts at 1 »V on f.m. signals. Two stages
in the a.m. section of the T1000 receive a.g.c. voltages
as against one in the f.m. side. A beat frequency
oscillator is featured in this receiver, which employs 20
transistors, 8 semiconductor diodes and two selenium
stabilizers. These receivers cost £195.

Separate a.m. and f.m. stages are also featured in the
French Pygmy-Radio “ Super 2001 shown by Europa
Electronics Ltd., of Howard Place, Shelton, Stoke-on-
Trent, Staffs. This receiver uses transistors through-
out and in addition to the lLw., m.w. and f.m. bands,
it covers seven short-wave bands; four of which are
bandspread.

Another interesting set, but at the lower end of the
price scale of the multiple waveband receivers, was the
senior mode! in the Jackson range of Japanese portables
imported by Winter Trading. This receiver covers the
L.w., m.w. and three short-wave bands and, as a number
of other sets on show, is fitted with a “null” tuning
indicator and a tone control. Ten transistors are used
in the receiver and to assist in tuning at night a dial
light is fitted to this 29ign set.

494

Tape Recorders

A number of interesting tape recorders were shown.
Elizabethan, for example, had several recorders on dis-
play ranging from single-speed twin-track machines with
automatic record level control at 26gn, to their senior
model, the LZ 511. This stereo machine employs tran-
sistors throughout, has a three-speed, four-track deck
and detachable 8 X 5 in speakers. The amplifiers are both
rated at three watts and the frequency response of the
machine 15 quoted as 40 to 16,000c/s at 7% in/sec, 40
to 12,000c/s at 3%in/sec and 40 to 7,000c/s at 13in/
sec. Dual recording meters, bass and treble controls,
and full superimpose and monitoring facilities are
-features of this 65 gn machine.
Voice-operated tape transport contro! is featured in
the National RQ-150 from Matsushita Electric. This
can be adjusted to operate at any voice level and over-
runs for approximately 14 seconds so as not to sut off
the tape recorder with small interruptions in speech.
~The frequency response of this Japanese machine is 100
to 7,000c/s at 33in/sec and 100 to 4,000c/s at 1%in/
sec. Its features include automatic film-slide and movie
synchronization and remote control facilities, and it can
be obtained through the sole U.K. importers (Unamec),
United Africa Mechanical and Electrical Ltd., United
Africa House, Blackfriars Road, London, S.E.1.
Another interesting exhibit was the Model 1650 from
Roberts of America. Handled in this country by Arge-
lane Ltd., of 251 Brompton Road, London, S.W.3, this
four-track stereo machine employs a new heavy-duty
motor and has a wow and flutter figure of less than
0-29% at 73in/sec. Frequency response at this speed is
within +3dB from 30 to 18,000c/s and within
+3dB from 50 to 10,000 c/s at 3% in/sec. An acces-
sory kit is available for 15in/sec recording and play-
back, and at this speed the frequency response (+3 dB)
is extended to 20,000. A signal-to-noise ratio of better
than 45 dB is quoted for this £175 machine.
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Elizabethan Model LZ 511 stereo tape recorder. Dual recording
meters are featured on this four-track, three-speed machine.
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National RQ-150 voice-operated portabie tape recorder from
Matsushita Electric, of fapan.
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