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VALVES, TUSES E CIRCITITS 
10. NOVAL-BASED VALVES FOR AUDIO AMPLIFIERS 

The designer of audio amplifiers must have at his disposal valves of several different types 
-valves suitable for use in the pre -amplifier stages; output valves capable, singly or in com- 
bination, of delivering the requisite amount of audio -frequency power to the loudspeaker; 
voltage amplifying valves of moderate gain for use in the driving stage preceeding the output 
stage; and power rectifiers for providing the high tension supply to the amplifier. 

There is everything to be gained when valves for all these functions form a complete range, 
designed for operation in combination. For many years a complete range of Mullard valves 
suitable for audio -frequency applications has been available. From time to time developments 
in the techniques of valve design and manufacture, or the emergence of new requirements in 
amplifier performance, have provided the impetus for the introduction of improved or even 
entirely new valves. 

Quite recently audio -frequency amplification has assumed still greater importance, both by 
reason of comparatively new applications and on account of greatly extended use of amplifier 
equipment for all applications. The rapidly increasing use of 16mm. sound film equipment in 
the domestic, educational and advertising fields; the growing popularity of tape recording; 
the high quality sound accompaniment transmitted by the B.B.C. Television Service-these 
are but a few of the factors in the increased demand for valves especially designed for audio 
amplification and in the need for modification or extension of the existing range of valves. 

In satisfying these requirements an opportunity is presented for incorporating in each type 
all relevant improvements which have been developed over a period of time; for planning 
ahead so that the new range will also meet foreseeable requirements for some time to come; 
and for adopting in each case the latest manufacturing techniques, including the use of the 
now preferred base-the Noval (B9A) nine -pin base. 

The new range of Mullard valves for audio amplifiers comprises the following types:- 
EF86-pentode pre -amplifier, incorporating all the improvements with respect to low 

microphony, low noise and low hum level associated with the EF37A and EF40 
which it now replaces. 

ECC81 double -triode voltage amplifiers for such applications as dual input circuits, 
ECC82 phase splitters, equalisation circuits etc. The range offers a choice of impedance 
ECC83 to suit particular circuits; each triode section has an independent cathode. 

EL84-output pentode rated for 12W anode dissipation. A single valve gives an output of 
4 to 5 watts into the speaker load and 16W can be obtained from a pair of EL84's 
operated in Class AB push-pull. 

EZ80-full-wave power rectifier having a maximum output of 90mA. 

Reprints of this advertisement, together with additional data, may be obtained free of charge, from the address below 

MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2 
MVM246 
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.Domestic Radio, 1953 
STEADY, though perhaps not spectacular, progress 

in all branches of domestic radio is recorded in our 
survey, printed in this issue, of current trends in 
design. As was expected, the greatest technical 
interest at the 20th National Radio Exhibition was 
concentrated on television receivers. Here it will 
be clear from our report that nothing approaching a 

standardized set with stereotyped circuitry has yet 
emerged. True, most receivers have a great deal in 
common, but there are endless variations inmatters 
of detail-and in quite important details at that. 

At this stage of development few would wish to see 
greater uniformity, though the wide diversity of size 
in cathode-ray tubes in popular demand must be an 
embarrassment to the manufacturers of those vital 
components. Up to the present there is no sign that 
fear of high replacement cost is curbing the public 
liking for still bigger tubes. The introduction of a 

tube reconditioning service is of economic rather than 
technical importance, but it may have a significant 
effect on the viewer when he comes to choose the 
tube size of his receiver. 

Growing public interest in sound reproduction was 
well reflected at the Show. The magnetic tape 
recorder has, in a very few years, established itself 
firmly as a tool for the more serious uses and is well 
on the way to becoming established as a piece of 
domestic equipment for purposes of entertainment. 
There is, of course, still no sign that the tape will 
rival the disc record for home reproduction, and the 
makers of appliances for discs have ingeniously over- 
come the complications brought about by the recent 
introduction of varying speeds of rotation. 

Sound receivers, though remaining the backbone 
of the broadcast receiving industry, have not greatly 
changed. Most of the developments are concerned 
with production. 

Frequency Allocation 
Secrecy 
DISCUSSIONS over frequencies for alternative tele- 
vision services have brought into the limelight one of 
the worst features of our system of allocating radio 
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channels. Everything is done behind closed doors, 
and, as a rule, those concerned with one branch of 
communications have little idea of what has been 
done in another; still less do they know what is pro- 
posed to be done. Rational planning ahead is thus 
impossible. All this tends to incline our sympathies 
towards the system prevailing in America, where the 
deliberations of the Federal Communications Com- 
mission are conducted under the fiercest light of 
publicity. 

The convenient word " security " is often invoked, 
though without proper justification, as an excuse for 
holding back publication of information on frequen- 
cies. A case in point is touched upon in a letter in our 
correspondence columns. The operating frequency 
of the air-sea rescue device there referred to was at 
first officially withheld. No " security " could have 
been involved, and we can only think this reticence 
was due to the fact that the frequency chosen for this 
new device fell within the debatable ground of tele- 
vision Band 3. 

Television Inter! I*r a/tce 
Suppression 
A CORRESPONDENT in the U.S.A., whose letter 
is printed on another page in this issue, seems to 
paint an over -rosy picture of the state of the ether in 
his country. The statement that ignition interference 
is unknown there is contradicted by reference to the 
American literature, where mentions of it are not 
hard to find. 

Of course, the American system of negative modu- 
lation in television tends to reduce the annoyance 
value of ignition interference. And, although the 
American car owner may take no precautions against 
the radiation of television interference, is it not a fact 
that the use of car radio is widespread, and so most 
vehicles are effectively suppressed? 

We cannot agree with our correspondent's impli- 
cation that the remedy is in the hands of the television 
receiver designer. Most British receivers have built-in 
suppression, but there is a point beyond which it is 
uneconomic, undesirable and indeed impossible to go 
in this direction. 
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This Year's Trend in Television Receiver Design-and Some Highlights 

In the following pages the technical staff of Wireless World report 
on tendencies in design in those branches of radio best represented 
at the National Radio Exhibition. This year technical interest at 
the Show was dominated by television. A survey follows of 
aviation radio equipment shown at the Farnborough Exhibition. 

ALTHOUGH there is, as yet, no real uniformity 
among the television receivers produced by the various 
British manufacturers, the sets have a great deal in 
common and the variations are much more in matters 
of detail than in basic form. The straight t.r.f. set is 
now very rare, having fallen out of favour because of 
the difficulty of making it suitable for the reception 
of more than one signal channel. 

To -day, the superheterodyne is supreme and the 
typical television receiver has one signal -frequency 
amplifier, a frequency changer, two vision i.f. stages 
and one or two sound -channel i.f. stages. Diode de- 
tectors and diode noise limiters are used in both 
channels, there is a single pentode video stage feeding 
directly to the cathode of the c.r. tube and one pen- 
tode develops the power needed for operating the loud- 
speaker. The sync separator usually has two valves- 
a pentode to remove the picture content and a diode 
to separate the frame from the line pulses. Both line 
and frame time -bases commonly have two valves each, 
apart from the efficiency diode in the line circuit. The 
e.h.t. is taken from the line -flyback pulse, using a valve 
rectifier, and the low -voltage h.t. supply from the 
mains, using a valve or metal rectifier in a half -wave 
circuit. 

Within this broad framework there is endless varia- 

tion of detail but certain particular forms of circuit do 
find greater popularity than others. The two main 
divisions into which nearly all sets fall are formed by 
the power supply. One group has series valve heaters 
and no form of mains -supply transformer; sets in this 
group are true a.c./d.c. types and will function on 
either supply. Sets in the other group may, or may 
not, have series heaters, but they have mains trans- 
formers. There are often auto -transformers for the 
h.t. supply and a main chain of heaters but with 
separate windings for one or two heaters. The tech- 
nique is largely that of the a.c./d.c. sets, but this group 
is for a.c. only. In the true a.c./d.c. types, the h.t. 
supply is usually limited to 190 V, but in the second 
group the auto -transformer permits a higher voltage 
to be obtained and a 250-V line is not unusual. 

An example of the a.c.-only set is the Ultra V814, 
shown in Fig. 1. Most of the valves are grouped in 
two series chains, one being fed across BF and the 
other across DF. The efficiency diode has its heater 
directly across CD and a thyratron is fed from a tap- 
ping EF. The c.r. tube has a separate winding for its 
heater. A, B and C form the taps for the mains - 
voltage adjustment and the h.t. rectifier is fed from 
the highest -voltage point A. 

The advantage of this arrangement is not only the 
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higher h.t. voltage obtainable. In addition, no special 
precautions have to be taken in the heater circuit. In 
the a.c./d.c. set, the heater of the c.r. tube must neces- 
sarily be in series with the valve heaters and its 
characteristics are by no means the same. In order to 
safeguard it during the warming -up period, it is neces- 
sary to have some current -control device in circuit. 
This often takes the form of a thermistor in series with 
the chain of heaters. In the G.E.C. BT5147, however, 
a barretter is used as well. The barretter was quite 
common in the early days of a.c./d.c. sets but fell into 
disuse and its revival in television is quite interesting. 

With the low h.t. voltages available, especially in 
a.c./d.c. types, little voltage drop in the smoothing 
circuits can be allowed. A single choke of rather low 
inductance is usual with very large values of capaci- 
tance. The reservoir capacitance may be 100 F andµ 
the smoothing capacitance 200 µF. On a d.c. supply, 
the voltage at the output of the rectifier is lower than 
on an a.c. supply of the same voltage. The rectifier, 
however, is no longer necessary. Arrangements are 
sometimes made, therefore, so that it can be short- 
circuited on d.c. supplies. 

A result of a.c./d.c. technique is that the chassis is 
in direct connection with the supply mains. In addi- 
tion to the usual precautions against accidental contact 
with it, particular attention must be paid to the aerial 
circuit to avoid any possibility of the aerial, or its 
feeder, becoming live. Capacitors in both feeder leads 
are sometimes used; in other cases, there is a capacitor 
in the earthy lead only and the input coupling trans- 
former is relied upon for isolation. There is a trend 
towards fitting an earth terminal so that the outer of 
the coaxial cable can be joined directly to local earth. 

The use of one r.f. stage before the frequency 
changer is general and tuned couplings are employed 
between the two and between the aerial feeder and 
the r.f. valve. The number of tuned circuits, how- 
ever, varies from two to four. The Philips TG1437U 
;s an example of the use of four circuits and the basic 
arrangement is shown in Fig. 2. The screened twin 
feed. r passes the signal to the coupling coil L, through 
the RC network, the purpose of which is to give an 
earthy centre point to the circuit, enable the aerial and 
feeder to be in direct connection with the local earth 
and to keep them isolated from the supply mains. An 
attenuator (not shown) can be included. 

The coils of the input coupled pair are L, and L, 
and, in the intervalve circuit, the coupled pair is formed 

TWIN 
FEEDER 

EARTH 

Chassis of English Electric set with metal -cone c.r. tube. 

THYRATRON znd 

HEATER 
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HEATER 
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Fig. I. Heater -supply circuit of the Ultra V8I4. 

Fig. 2. Signal and frequency -changer circuits of the Philips TG1437U. 
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by L, and L,. V, is the frequency changer. Apart 
from the number of signal circuits there are two other 
unusual features. One is the use of capacitance 
trimmers, the other is the adoption of plug-in coils. 
L1, L, and L, form one plug-in assembly, L, and L, 
another and Le a third. 

The use of four signal circuits is probably intimately 
connected with this plug-in system, for it is hardly 
more difficult to change four coils than two. With 
continuous tuning, however, the complications increase 
rapidly with the number of circuits. 

An example of a more normal kind of r.f. end is 
shown in Fig. 3. It is of the G.E.C. BT5147 receiver 
and has continuous tuning for channel selection. A 
coaxial cable is used and coupled by L, to the first 
tuned circuit, which comprises L, and stray capacit- 
ance. Another tuned circuit L, couples the r.f. valve 
to the_ frequency changer V_; L., is a fixed coil, not 
adjustable. The feeder is isolated from the receiver 
by a capacitor -and can be earthed directly. 

There are endless variations of detail on the r.f. 
side, but the general tendency seems to be to use 
coaxial feeder and two or three continuously tuned 
circuits. The tuning is usually carried out by movable 
cores in the coils. Sometimes these are ganged, but 
more often they are not. It is becoming increasingly 
common for the controls to be accessible from the 
rear of the set but in some cases they are still fitted 
internally. Station selection is then a matter for the 
dealer to carry out. 

The commonest form of frequency changer is un- 
doubtedly an r.f. pentode as a combined mixer - 
oscillator. The control and screen grids are used as 
the oscillator electrodes in a Colpitts or Hartley cir- 
cuit and the signal is applied to the control grid. 
There are various ways of doing this. In Fig. 2, the 
oscillator coil LF is connected to the grid through the 
signal coil L,. In Fig. 3, a shunt feed is used. Quite 
often, as in the Vidor CN4217 (Fig. 4), the signal is 
applied to the null point; of the oscillator circuit. Save 
that the tap is on the inductance rather than on the 
capacitance, this is a technique which has been used 
for some years by Bush and is retained in their new 
models. 

Murphy, however, have adopted an r.f. pentode 
mixer with a triode oscillator, the two valves being in 
a common envelope. They are also unusual in em - 

Fig. 3. The G.E.C. 
BT5147 receiver has 
continuously tunable 
signal and oscillator 
circuits. 

ploying two r.f. stages and five signal circuits. The 
triode -pentode frequency changer is to -day more often 
used than in the past and it will be interesting to 
see whether it will oust the single -valve type now so 
common. A variant of the same form of circuit, but 
with a double triode, is used by Ferguson in the 
998T. 

In the vision i.f. amplifier two stages are common. 
The form of the couplings varies considerably, how- 
ever. Three coupled pairs of circuits is quite a usual 
arrangement but some sets have one, or even two, of 
the couplings by single -tuned circuits only. Wave - 
traps are used to improve the sound -channel rejec- 
tion, both of the wanted channel and of the adjacent 
channel. The Murphy V216C has four cathode traps 
but it is unusual to have as many as this. Probably 
most sets have two traps, some have one only and a 
few have three. In the sound channel there are two 
i.f. stages in most sets, but quite a large proportion 
have only one. In most cases there are three tuned 
circuits, but a few sets have four. 

As already mentioned, the variations on the de- 
tector, video and audio sides are relatively small. The 
detectors and noise limiters are nearly always diodes, 
although sometimes of the germanium type. The 
video stage is nearly always a pentode and usually 
has an inductance -compensated anode load. Some 
extra cathode compensation is often used in the form 
of a small capacitance in shunt with the bias resistor. 
In one case, Murphy V216C, the cathode circuit is 

Fig. 4. Frequency -changer cir- 
cuit of the Vidor CN4217. 

Fig. S. 'Quality Control' circuit 
of the Murphy V216C. 
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adjustable to form a control of picture quality. The 
arrangement is shown in Fig. 5; R, is the bias resistor 
and C, is the usual small compensating capacitor. 
The capacitors C. and C, form with R, the quality 
control and operate by giving a variable response to 
the stage at the higher video frequencies. 

Direct coupling between the anode of the video 
stage and the cathode of the c.r. tube is almost in- 
variable, the few exceptions being rather special cases. 
The sync separator is fed from the video output and 
is, without exception, a pentode with low anode and 
screen voltages and d.c. restoration at the grid. The 
line time -base is usually fed from it through a 
differentiator and the frame through an integrator 
with a diode of some kind to separate the line pulses 
from the frame. Here, however, there is a good deal 
of variation in detail and it is fairly obvious that no 
one has yet found the ideal frame pulse separator. 

There are certain cases where special methods of 
synchronizing are adopted in an endeavour to render 
it less susceptible to oise and interference. These 
are of two basic kinds. In the first, pulse triggering 
of the time -bases is retained and the effect of noise is 
reduced by exceptional limiting. This is adopted in 
the Philips and Stella receivers in which four valves 
(two triode -pentodes) are used for sync separation, no 
fewer than three being in the line circuit. In Fig. 6, V, 
is the main sync separator and is of normal type. The 
separated pulses are applied to V, which is operated 
to have a grid base small compared with the pulse 

amplitude. It thus selects and amplifies a slice out 
of the pulses and only the noise on the pulse edges 
can get through. Its output is differentiated by C,RI 
and applied to a further limiter V, which cuts off the 
negative -going (input) spikes of the waveform and 
delivers a negative pulse to the blocking -oscillator 
saw -tooth generator. 

The pulses at the output of V, are also integrated 
by the double integrator R,C,R,C, and applied to V,. 
This valve is normally held in grid current but is cut 
off by the integrated frame pulses to provide pulses 
of anode current which, after some further integra- 
tion, lock the frame blocking oscillator via the 
coupling coil L. 

The whole essence of this method of noise reduc- 
tion is, in effect, to select only a very narrow slice of 
the sync pulse. The circuit is unresponsive to noise 
except during the very short intervals of time when 
the pulses pass between the slicing limits. 

The second method of attacking noise in synchro- 
nization is by what is called flywheel sync. The 
essence of this method is to make the synchronizing 
depend, not on individual sync pulses, but on the 
cumulative effect of a very large number. Although 
it is practically universal in the U.S.A. and a few 
examples of it were exhibited last year, it is still the . . 

exception rather than the rule. Only a few firms have 
adopted it as a standard part of all sets and a few 
more utilize it in their " fringe area " models. 

Pye retain the form which they introduced last 

McMichael TM317 table model with a I7 -in tube, and (right) Ultra 
television receiver with metal shroud around the deflector -coil 
assembly. 

Below: Fig. 6. Simplified sync -separator circuit of the Stella ST8314U. 

BL 
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year'. Ferguson have retained a model (991T) which 
they brought out last year but, in a new model 998T, 
they have reverted to the conventional methods. The 
new model, however, is not a fringe -area type. Eng- 
lish Electric have used a third form of flywheel sync 
for some years but, again, only for fringe areas. 
Murphy have now adopted flywheel sync for fringe 
areas only. It is fitted to the V214A and V216CA 
models. The arrangement used is somewhat different 
from the others and so deserves explanation. Referring 
to Fig. 7, L is a winding on the line output transformer 
and the transformer T selects the fundamental com- 
ponent of the scanning waveform to develop substan- 
tially a sine wave on its secondary. The diodes V, 
and V_ conduct on alternate half -cycles of this wave 

' Wireless World, October, 1952, p. 385. 

Chassis of Dynatron TV27B ; the tube is mounted on the 
framework independently of the receiver. 

Fig. 7. Flywheel sync circuit of Murphy V2I4Aand V216CA. 
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and develop equal mean voltages across the equal load 
resistors R1, R2. These are connected to be in series 
opposition as regards the output circuit and so the 
total output is zero. 

Negative -going sync pulses are applied through C 
to both diode cathodes. If they coincide in time with 
an instant when the sine wave is passing through zero, 
both diodes conduct equally and the output is again 
zero. At any other instant, however, one diode has 
an effective positive bias and the other an equal nega- 
tive bias from the sine wave and they conduct un- 
equally when the sync pulse arrives. A net output 
voltage then appears and it has a polarity dependent 
on whether the sync pulses lead or lag in time on the 
sine wave and a magnitude dependent on the amount 
of lead or lag. The output is applied to a d.c. ampli- 
fier V, and thence to the time -base. 

The present trend in flywheel sync is clear. It is 
to use it only for fringe area reception. Another 
refinement which is finding its way into tele- 
vision is vision -channel automatic gain control. It 
is far from common, although sound -channel a.g.c. 
is widely used. Again, there are several systems and 
they fall into two categories, those which are black - 
level operated and which tend to keep the black level 
constant and those which are picture -operated and 
which tend to keep the mean brightness constant. 
The latter are usually a good deal simpler. 

Pye adopt a black -level control. The method has 
been previously described' and is quite complex. In 
essence, the video signal from a cathode follower is 

applied as bias to a d.c. restorer. Pulses are derived 
from the line time -base and delayed so that they occur 
during the back porch-the short period of black 
following each sync pulse. They are applied to the 
d.c. restorer and are d.c. restored to black level. Recti- 
fication and integration produce a bias voltage for 
an i.f. stage which is dependent on the black level 
of the signal. This automatic picture control, 
as Pye call it, tends to keep the black level of the 
picture constant. 

The scheme adopted by Ekco is much simpler. It 
is shown in Fig. 8. V, is the main sync separator and 
is fed with the video signal through R1C, in the usual 
way. The grid leak is formed by R_R3 and d.c. restor- 
ation occurs in the usual way. The mean grid poten- 
tial of V, is negative to cathode by an amount which 
depends on both signal strength and picture content. 
The fraction of this voltage which appears across R3 

is applied in series with the steady voltage across R; 
to the integrator R,C,. The voltage across C_ is 

applied to an i.f. valve as 
bias. It is a steady voltage, 
the value of which depends 
on the strength of the 
signal, the mean brightness 
of the picture and the 
voltage across R,. This 
last resistance is variable 
as a manual gain control 
(contrast). 

The diode V, is only to 
prevent the a.g.c. line from 
becoming positive to earth. 
If the signal is small and 
R, is set to develop any 
considerable voltage, the 

II - 

2 " Vision A.G:O.," Wireless 
World, April, 1953. 
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a.g.c. line tends to go positive. V_ then conducts and 
clamps it to earth. 

This simple system depends for its success upon the 
mean brightness of the picture being more or less 
constant. In fact, this is usually the case and it is 
only on the comparatively rare occasions when the 
producer calls for a near black or near white picture 
that his artistic effects may be marred. 

Turning now to the time -bases, it is general for the 
line output circuit to be a pentode with an efficiency 
diode and auto -transformer coupling. H.T. boost and 
fly -back e.h.t. are practically universal. A boost of 
about 220 V is quite often obtained and e.h.t. supplies 
of 10-17 kV using a single -valve rectifier. The voltage 
used varies very roughly with the tube size and is of 
the order of 1 kV per inch ! 

The auto -transformer usually has a low -loss core 
and the magnetic circuit of the deflector coils is closed 
through a similar material. The so-called " castel- 
lated" yoke, which is derived from an earlier design 
using motor -stator laminations, is becoming more 
common. Higher efficiency is obtained because the 
magnetic material can be brought closer to the neck 
of the tube and a more uniform product results be- 
cause the windings are definitely located in slots. 

The only common variations in the output circuit of 
the line time -base are in the form of drive for the 
valve and in the linearity circuit. The use of a satur- 
ated coil, which was introduced two years' ago, is 
increasing in popularity, but many sets retain the reso- 
nant transformer. Sets are about evenly divided 
between saw -tooth and pulse drives for the output 
valve. 

The single -valve self -oscillating line output stage, 
which a few years back was quite popular, is now com- 
paratively rare. It is used by Ferguson in the new 
998T, however, in the form of a pentode which is 

pulse driven on the control grid, the pulse being 
derived from a winding on the anode circuit trans- 
former. This pulse drive is actually quite widely used 
but it is more usual to develop it with the aid of 
another valve, the two forming a multivibrator. Where 
a saw -tooth drive is used, the blocking oscillator is 
the favourite generator. 

An exception to this general form of line time -base 
is to be found in the Bush TV22A and TV24A 
receivers, the new 9 -in and 12 -in models. A pentode is 
used, self -oscillating between the control and screen 
grids, and with directly fed deflector coils.` The 
necessary loading inductance is an auto -transformer 
for e.h.t. 

In the frame circuit, transformer feed to the deflector 
coils is usual. Cossor use an auto -transformer, but 
this is an exception rather than the rule, and Ultra use 
an RC feed to a high -inductance coil. The Blumlein 
linearity circuit, or some variation of it, is still com- 
mon, but there is an increasing tendency to use valve 
curvature for linearity correction and the linearity 
control is then merely a bias control on the output 
valve. 

The frame saw -tooth generator is either a blocking 
oscillator or a multivibrator, but usually the former. 
Last year, the blocking oscillator seemed to be 
dropping out of favour and it is noteworthy that it is 

staging a come-back. 
Focusing is nearly always by permanent magnet, but 

a few people retain the electromagnet, notably Kolster- 

a " Simple Line -Scan Circuit," by W. T. Cocking, M.I.E.E., 
Wireless World, August, 1952. 

Cossor television receiver with rectangular tube. 

Fig. 8. Simple A.G.C. circuit of the Ekco T207. 

Brandes and Philips. The use of centring magnets 
instead of tilting the focus magnet is increasing and 
has much to commend it, since it is not only theoretic- 
ally superior but is practically easier to adjust. Tubes 
now usually have ion traps and so ion -trap magnets 
are fitted. 

The size of television pictures is definitely on the 
increase. The 9 -in tube is now comparatively rare 
and even the 12 -in is beginning to look small. The 
14 -in and 17 -in are now the more popular sizes and 
are commonly rectangular -faced tubes of some 70° 
deflection angle. Partly because of the reduction of 
size brought about by these two factors and partly 
because of the general use of miniature valves, the 
14 -in and 17 -in tubes are widely used in table -model 
sets. This is quite an achievement, for it is not many 
years since a 12 -in table model was rather a novelty. 

The 17 -in tube is the largest in common use, but 
there are considerably larger ones. H.M.V. showed 
the 21 -in model which they introduced some time ago 
and Pye had a set with a 27 -in tube! This has a 
deflection range of no less than 90° and is operated 
at 16.5 kV. 

The grey viewing filter is now so widespread that 
the white faces of sets without them look a little 
strange. The white -face tube with tinted safety -glass, 
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Bush Tt1G34A with 14 -in rectangular tube. 

H.M.V. Model 1824 with 14 -in tube. A black -spotter is used 
in the interference -suppression circuit. 

however, shows signs of disappearing. The tendency 
now is for the end of the tube itself to be made of 
grey glass. 

A new trend this year is for the tube to be mounted 
so that the screen is leaning forward very slightly 
instead of being vertical or leaning back. The amount 
of tilt often appears more than it is, since the safety - 
glass sometimes leans forward more than the tube 
face and the effect is often exaggerated by the lines 
of the cabinet. The tilt is introduced in order to 
reduce room reflections. The room lighting, which 
produces most of them, is usually above the level of 
the tube screen and by tilting the screen forward the 
reflection is brought below eye level. 

Considerable attention is now being paid to picture 
presentation, of which the tilted screen is but one 
example. Ferguson have introduced an illuminated 
surround for the picture which they term Halolight. 

Fluorescent lamps are fitted so that the surround is 
lit by an adjustable amount. This is a technique 
borrowed from the cinema where it has been used 
experimentally for some time. Another refinement is 
spot -wobble, which has been fitted to some Ekco sets 
for the last two years. It is still used in their new 
model but is to be found in very few other sets. 

Projection television is still employed for pictures 
larger than a 17 -in diagonal. Ferranti, Decca and 
White-Ibbotson, among others, showed sets of this 
type. The domestic types are basically unchanged 
from previous years, but are improved in detail. Pos- 
sibly because of the advent of the 17 -in tube, projec- 
tion television receivers appeared to form a smaller 
section of this year's exhibition. 

Television Aerials and Accessories 

There are faint, but definite, indications that much 
wider use will shortly be made of indoor television 
aerials ; for, as the chain of medium- and low -power 
stations nears completion, more and more viewers will 
be brought within the strong signal service area. 

Random lengths of wire will hardly ever be satis- 
factory as television aerials, although they may satisfy 
many sound broadcast requirements ; and an aerial of 
the correct length for the nearest station will have to 
be used. However, some liberties can be taken with 
the shape, and the rods, or their equivalent, may be bent 
or set at various angles in order to accommodate the 
aerial in the somewhat confined spaces available 
indoors. 

Makers of television aerials are well aware of the 
almost certain growing demand for less conspicuous 
types and give greater prominence to them at this 
year's show. 

Considerable ingenuity has been displayed in the 
design of some of these new indoor models in order 
to make them as versatile as possible, and the Anti- 
ference " Univex " is a case in point. It has an 
octagonal centre insulator supporting four equi -spaced 
contact studs on which either two or four aerial rods 
are assembled. These are telescopic and readily 
adjusted in length to suit any of the five existing 
television channels. They can be secured in any 
position by simple split clamps which grip the studs 
when the elements are screwed in tight. Provision 
is made for horizontal or vertical mounting and a wide 
variety of aerial shapes such as " L," " T," " K," 
" X," etc., is possible. 

Pre -assembly of television aerials at the factory is 
a new departure, adopted by several firms as part of 
a general policy to facilitate assembly and erection as 
far as possible. The Belling -Lee contribution towards 
simplification is a new chimney -stack bracket having 
two ratchet -type wire tensioners for the harness, and 
these seem very much easier to handle than most other 
types of wire strainers. This bracket is used for the 
new Belling -Lee " Kayrod " aerial, which is intended 
for use in areas of moderate signal strength. It gives 
a performance about midway between a simple dipole 
and an " H." The straight arm of the " K " functions 
as a director, its length being very critical for best 
results owing to the proximity of the dipole element. 
The upper arm of the " K " is insulated and forms the 
top half of the aerial dipole and to this is joined the 
centre conductor of the co -axial downlead. The 
lower leg of the " K " behaves as a sleeved dipole 
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SPLIT FIXING 
CLAMP 

Antiference " Univex " versatile indoor aerial. 

WIRE 
TENSIONING 

RATCHETS 

Belling -lee " Kayrod " aerial and new ratchet chimney 
bracket. 

Two -band television aerial developed by Telerection and 
arrangement of the centre insulators. 

element and into it passes the feeder. It is electrically 
bonded to the director, but an insulator is used where 
it joins the ratchet chimney clamp. 

The re -designed " Antex " by Antiference is an 
example of an outdoor aerial pre -assembled at the 
factory and despatched with all its elements secured 
in position, but folded flat. To open it to the familiar 
" X " form the elements are swivelled so that they 
drop into the grooves proved in the centre housing. 
A turn or two of the spring -loaded captive nuts firmly 
secures them. When swivelled into position the rods 
rest in short metal saddles, and, as rods and saddles are 
insulated, a capacitance of about 350pF is provided at 
each rod end. This capacitor is the only connection 
between aerial rod and feeder, but it is large enough 
to have negligible reactance at television frequencies. 
It is said that atmospheric corrosion of the ends of 
the elements will have negligible effect on the aerial, 
since its performance does not depend on good 
electrical contact between rods and fittings. 

A new form of crossed dipoles in which both are 
driven elements, to use a transmitting term, has been 
developed by Aerialite. It is known as the " Unex," 
and both elements are electrically continuous and 
insulated from each other. They are assembled as 
four separate rods, one screwing into the other in 
each case, and in so doing make contact with an 
annular ring moulded into the centre housing. These 
rings form the connections for the feeder. 

The two feeder conductors (inner and outer of 
co -axial type) are each joined to one of the dipoles, 
and as this forms an anti -phase arrangement the aerial 
would be bi-directional in .the plane of the dipoles or 
" end -fire " as it is often called. If the top rod of 
one and the bottom rod of the other are fore -shortened 
the aerial becomes uni -directional, accepting signals 
from the side of the shorter rods. 

By fitting two fore -shortened rods in the upper 
positions of both dipoles (a vertical aerial is assumed 
here) a figure -of -eight response is obtained in the 
plane of the aerial with two well-defined nulls on 
either side and one below. 

It is apparent from this brief description that quite 
a large number of polar diagrams can be produced 
merely by changing the element lengths. Actually 
what is occurring is that the phasing of the aerial is 
being modified, and this in turn changes the response 
characteristics of the aerial. A different set of 
characteristics can be produced by horizontal mount- 
ing. 

It was interesting to observe that quite a large 
number of polar diagrams of the new aerials were 
shown this year. It is apparent that considerable 
research has been carried out into the behaviour of 
television aerials, and the user can select the design 
best suited to his particular requirements, whether it 
be for best front -to -back ratio or best forward gain. 

Should we have to consider television reception 
in more than one band what type of aerial will be 
required ? One answer to this question is given by 
Telerection, who have developed some two -band aerials 
for overseas use. The general form is a 2 -element 
horizontal " H " arranged as dipole and reflector 
for the lower frequency band. Just behind the dipole 
is a short reflector for the higher frequency hand. 
On each half of the dipole is a stub which has negligible 
effect on the performance at the lower frequency, 
but behaves in such a way that it electrically fore- 
shortens the dipole at the higher frequency. 

Three forms of this aerial have been evolved, one 
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Television field - 
strength measur- 
ing set made by 
Telequipment. 

Taylor oscilloscope 
Type 31 A suitable 
for television test- 
ing. 

with stubs made of sections of rod with the ends 
joined by a loop, another in the form of " T "-match 
with an inductance loop (shown in the illustration) 
where it joins the dipole elements, while the third 
has short stubs set at an angle to the dipoles. 

Apart from a few new aerial plugs, sockets, con- 
nections and distribution boxes the miscellaneous 
class of television accessories seems much as last 
year. One item that did attract attention was a small 
television field -strength meter developed by Tele- 
quipment. Basically it is a 5 -channel television 
receiver consisting of an r.f. stage, mixer and 2 i.fs 
and the signal output is taken to a 1 -in diameter 
cathode-ray tube. The actual picture content is 
not shown and the tube displays the maximum signal 
amplitude, or peak white. 

The method of use is to plug in an aerial-a tem- 
porary one or even a short length of wire will often 
suffice-and adjust the gain controls so that the carrier 
just fills the defined space. The volume controls 
are calibrated in microvolts and by noting their readings 
the actual signal -strength level is obtained and with 
a little previous testing locally it is possible to predict 
with reasonable certainty the best type of aerial for 
good reception in any part of the district. This is 
but one of several applications for the test set, another 
is an interference level indicator, as a good idea of 
the signal/noise ratio is provided by the amount of 
"grass" accompanying the signal pattern as shown on 
the tube. 

Another item of test gear intended primarily for 

television servicing is the Type 31A oscilloscope 
just introduced by Taylor Electrical. It is a versatile 
'scope fitted with a hard valve linear time -base covering 
10 c/s to 500 kc/s nominal and an " X "-amplifier giving 
a linear amplification up to as much as some 10 screen 
diameters. 

A push pull " Y "-(work) amplifier is included and this 
gives the equivalent of 5 screen diameters and a 
sensibly flat response from 10 c/s to 6 Mc/s. The os- 
cilloscope is a.c.-operated, measures 11- x 71 x 15 in 
and weighs 26 lb. 

Although having no television label the 25 -kV 
multipliers developed by Avo for the d.c. voltage 
ranges in their multi -range meters of suitably low 
consumption qualify for inclusion here as they are 
for measuring e.h.t. voltages in television sets. 

SOUND RECEIVERS 

THE stability of the table model superheterodyne 
(4 stages, plus rectifier) as the basic receiver for sound 
broadcasting remains undisturbed by any startlingly 
new development. So far as the number of types 
available is concerned, however, it is being challenged 
by the console -type radio -gramophone, largely due to 
the introduction by a number of firms of inexpensive 
models in the price range £48- £58. Typical examples 
are the Ambassador " Coronet," Champion 808, 
G.E.C. BC9440, Marconiphone ARG33A and Regen- 
tone Multi 99. 

Two new portable radio -gramophones have made 
their appearance ; the Pamphonic 902 and HMV 1507. 
Both are fitted with 3 -speed turntables and the HMV 
model is notable for the fact that the latest type of 
coramic piezoelectric elements are used in the 
cantilever, turnover pickup. 

A minor trend is the increased use of elliptical 
loudspeaker diaphragms, which have been consistently 
favoured by E.M.I. in all sizes, and are now used by 
other firms in solving a variety of layout problems where 
space is limited. In the Sobell Type 514TAG table 

Marconiphone ARG33A radio -gramophone. 
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BRITISH MADE 

BRIMAR 
VALVES 

More reliable 
than EVER! 

Years of experience in the design and manufacture 
of Trustworthy special quality valves has resulted 
in increased reliability throughout the entire BRIMAR 

Range. 

New techniques and the more accurate control 
of vital processes have resulted in manufacture of 
a more uniform and reliable product and in a 

lower rate of rejection. This, in spite of the fact 

that testing is more rigorous. 

Reliability is especially important in the modern 
T/V Receiver which employs four times as many 

valves as radio and - fewer rejects in the factory 
will mean fewer failures in the field 

The Brimar 6AM6/8D3 and its direct 
equivalents the Z77, SP6, EF9I and 
6FI2 have been some of the most 
widely used valve types in post-war 
Television Receivers. Large quan- 
tities have been used in the following 
Manufacturers' sets :- 
BAIRD 
BUSH 
COSSOR 
ENGLISH 

ELECTRIC 
ETRONIC 
G.E.C. 
H.M.V. 

K -B 
MARCONIPHONE 
MASTERADIO 
McMICHAEL 
PHILCO 
PILOT 
VIDOR 

Use the improved BRIMAR 6AM6/8D3 

to replace these valves at NO EXTRA COST 

-,-/' now is the time to B/P/MAA'/ZF 

standard Telephones and Cables Limited 
FOOTSCRAY SIDCUP KENT FOOtscray 3333 
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TURNOVER 

PICK-UP CARTRIDGE 

TYPE HGP 33-1 

Here it is-the HGP 33, capable of tracking the 

highest modulation levels that can be engraved 

on either standard or long playing records. 

Nominal output is one volt on standard records 

and volt on long playing records. Response 

is smooth and completely without 

resonances. Equalisation can be 

easily carried out if required. 

Technical Data Sheet on request. 

always well ahead 
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Extremely high compliance and 
low mass. 

Styli easily replaceable without 
tools. 

Completely hermetically sealed 
crystal unit. 

Universal mounting. 

Acos crystal devices are protected by patents and patent application., in Great Britain and other countrie, 

COSMOCORD LIMITED ENFIELD MIDDLESEX 
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High -permeability 
rod aerials are 
used in the Cossor 
512 (below) and 
the Decca " Dec - 

cette " (right). 
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radio -gramophone, for instance, the loudspeaker is 
fitted into the front edge of the cabinet lid. 

Probably the most interesting development is in 
portable receivers, two of which (the Cossor 512 and 
the Decca " Deccette ") are fitted with internal 
aerials consisting of a ferromagnetic rod core, and 
windings no greater in diameter than a conventional 
tuning coil. The r.f. pick-up of this arrangement is 
comparable with that of a frame aerial of the size which 
can be accommodated in a small cabinet, and it 
exhibits similar directional properties. Inevitably, 
the introduction of a core brings with it losses which 
are not associated with an air -cored loop, but most 
portable frame aerials would be better described as 
" receiving -set -cored." The decision as to which 
method will give the best results will depend on the 
circumstances of layout, dictated by the external form 
which the receiver is to take, and it should not be 
implied that a manufacturer is out of date because he 
uses the conventional frame. In Germany the ferrit- 
stab aerial was used in most small portables a year ago, 
but there are signs that designers there are having 
second thoughts about what was at that time a slavishly 
followed fashion. If earlier extravagant claims have 
been modified, there can be no doubt that properly 
handled-and it is by no means simple to design- 
the rod aerial can increase the flexibility of portable 
set design. 

Another trend in small portables is to make them 
primarily as battery receivers, and to provide a mains 
supply unit as an accessory. This policy has been 
followed in the Bush BAC31 in which the power 

Ceramic (barium ti - 
tanate) elements are 
used in the latest 
H.M.V. pickup (right). 

Bush battery/mains portable Model BAC31. 

unit can be purchased later and takes the form of an 
additional chassis strip, which can be fitted internally 
by the user, with the aid of simple instructions and a 
screwdriver. In the Decca "Deccette " the mains 
supply unit is housed in a separate moulding and forms 
a plinth for the receiver. 

The Philips 523UB mains/battery portable provides 
facilities for re -activating the dry batteries, to extend 
their life. 

SOUND REPRODUCTION 

THE growing interest in magnetic recording is 
reflected in the wide range of equipment now available 
for domestic and professional use. E.M.I. make all 
types from broadcast studio equipment (Model 
BTR/2) to a small battery -operated portable (Model 
L/2) in which the tape driving motor is energized 
from dry cells in parallel. In the Boosey and Hawkes 
portable " Reporter," the tape mechanism is driven 
by a clockwork motor. 

Most tape recorders have two tape speeds, 7 and 
32in, sec, but in the Rudman -Darlington " Reflecto - 
graph " a novel continuously -variable capstan drive 
is now used which gives a speed range of 3t to 8in/sec. 
Not only does this permit exact adjustment of pitch, 
to compensate for daily variations in mains voltage, 
but speeds can be chosen to fit programmes of different 
duration into spools of standard tape length. 

Instead of the conventional cylindrical friction drive 
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between motor and flywheel, a ball drive is used. 
The photograph and sketch, reproduced below, show 
that the motor frame can be tilted by a calibrated 
screw adjustment, so that the circle traced on the ball 
by its point of contact with the flywheel face can vary 
in diameter from zero (when the motor shaft is per- 
pendicular to the flywheel face) to the full diameter 
of the ball when the shaft is parallel with the face. 
In practice, of course, the shaft does not reach the 
vertical position ; an additional precaution against 
permanent depression of the Neoprene surface is 
provided by an auxiliary mounting bracket which 
automatically lifts the motor clear when it is switched 
off. As the tilting axis of the motor coincides with the 
centre of the ball, only a sin;le line of contact of 
constant diameter is made on the flywheel. Industrial 
as well as domestic versions of this machine are 
available and, in one of these, four hours' playing 
time is obtained with excellent speech quality at 
lin/sec using a 1200 -ft reel. 

Simon Sound have introduced a very professional 
looking twin -channel monitoring recorder for airports, 
using magnetic tape and giving four hours' duration on 
2400 -ft reels. By an ingenious system of overlapped 
mounting for the spools, the equipment is accommo- 
dated on standard 19 -inch instrument panels. 

Baird, who were early in the market with a portable 
tape recorder, have now entered the industrial field 
and make an industrial model (Type TRS1) for 
vibration study and other applications. 

On the disc reproducing side, there has been 
plenty of activity, and Collaro are now at the production 
stage with a " transcription " motor, with a turntable 
weighing 8-1b. All their 3 -speed turntables are now 
fitted with an ingenious spring -loaded centring 
device for the large -hole 45-r.p.m. discs. This is 
automatically depressed below the turntable level 
when using 78 and 33* r.p.m. records, and, unlike 
the separate centring -spiders often used, cannot be 
detached and lost. 

Garrard's latest record changers extend their 
already wide range with a high -quality unit (Type 
RC90) which is finding ready sales abroad, and an 

Under -side of the Reflectograph 
tape recorder, and (on right) details 
of the continuously variable ball drive. 
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Radial -tracking pickup arm (Classic Electrical). 

inexpensive unit (Type RC110) which has enabled 
many manufacturers to reduce considerably the price 
of radio -gramophones for the home market (as reported 
in another section of this review). 

The Philips " Featherweight " 3 -speed record 
changer, which has hitherto been obtainable only in 
radio -gramophones or record players, is now to be 
sold as a separate component (Type AG10Q0). 

Some interesting new pickups have made their 
appearance. The ceramic cantilever piezoelectric 
pickup, as used in the Model 2126 record player and 
Model 1507 radio -gramophone, is a new departure 
for H.M.V., who have hitherto favoured the magnetic 
type. It is, we believe, the first commercial appearance 
in pickups in this country of the barium titanate 
type of element, with its advantages of thermal 
stability and resistance to the effects of moisture. 
This substance is, however, fragile and requires care- 
ful mounting; in the H.M.V. pickup a pivoted guard 
affords protection from gross mishandling. 

The Acos " Hi -G " pickups which are designed 
to track the severest accelerations (of the order of 
2000 times the acceleration due to gravity) which can 
be recorded on discs, and which have hitherto been 
sold only to manufacturers, will now be more generally 
available. In the HGP37 series the makers have 

SLOW 

NEOPRENE 
DISC 

RESILIENT 
MOUNTING 

FAST 
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Acos Type HGP37 canti- 
lever crystal pickup. 

Goodmans Z33 moving - 
coil microphone. 

Left : Double - element 
crystal microphone, Type 
Mic 35 (Acos). 
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Left : Production -model "FR" metal -cone loudspeaker (G.E.C.). Centre : Garrard Type RCI IO 3 -speed record changer. 

Right : Composite cambric diaphram- used in Whiteley Electrical Type HF loudspeakers. 

returned to cantilever mounting for the stylus, which 
drives the crystal element through the compliance of a 
specially graded plastic moulding. The cantilever 
anchorage is of simple design and can be easily replaced. 
The system is said to be truly aperiodic throughout the 
frequency range, the effective mass at the point is 7 

milligrams and the compliance 3.5 to 4.0 x 10-e 
cm/dyne. 

A beautifully made radial tracking arm is under 
development by Classic Electrical to overcome dis- 
torsions due to tracking errors. Less than 3 grams is 
required to propel the carriage, and to reduce friction 
to this extent knife-edge rollers running, on miniature 
ball races, in a hardened and ground groove have been 
used. 

Two new microphones have made their début. 
The Goodmans Z33 is of the moving -coil type and is 
mounted on a " wire " base formed for equal con- 
venience as a desk stand or pocket attachment ; a 
tapped hole is also provided for stand mounting. 
The Acos Mic 35 is an ingenious double -element 
design in which two diaphragm -driven crystals are 
connected in parallel, and in phase in the sound field. 
It is claimed that in addition to enabling character- 
istics of two different elements to be combined to give 
a smooth overall response at low cost, the arrange - 

Spring - loaded 45 
r.p.m. centring de- 
vice (Collaro). 

Type 635 30 -watt 
gramophone ampli- 
fier (Trix). 

Twin -channel monitoring recorder, Type LDT7 (Simon). 

ment gives some measure of noise suppression when 
used as a close -talking microphone. 

An inexpensive loudspeaker with quality of repro- 
duction above the average has been produced by 
Whiteley Electrical. The diaphragm is a pressing of 
open -mesh cambric backed by a light felting over 
the active area of the cone, the whole being cured 
together after pressing. The effect is to give a freely 
suspended movement of low mass which gives very 
effective reproduction of transients. 

Comprehensive demonstrations of high -quality 
reproduction were once again staged by Goodmans 
and G.E.C., the latter with the production models of 
their metal -cone loudspeaker, which was shown 
in the experimental stage last year. 

One of the oldest firms in the loudspeaker business, 
Baker Selhurst, made a welcome reappearance at the 
Show and demonstrated a special unit for low fre- 
quencies as well as their wide -range " de luxe " units 
in which a domed metal apex to a paper cone with 
two rates of curvature combine to cover frequencies 
from 18 to 17,000c/s. 

Two new amplifiers for high -quality enthusiasts 
have been added to the already wide range of Trix 
products. The T635 is a 30 -watt amplifier with inputs 
for two ribbon or moving -coil microphones and a 

gramophone pickup. It has independent bass and 
treble controls and can be switched to work from a 
6 -volt external battery or (normally) from a.c. mains. 
The T102 has been designed for use by gramophone 
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societies and is compact and easily carried. It has an 
output of 12 watts, and is fitted with wide -range 
base and treble controls. 

VALVES AND CATHODE RAY TUBES 

MOST television set makers are now featuring the 
17 -in rectangular tube in their latest models, so there 
is no doubt that this size of tube has come to stay. 
Although there is some talk of a reversion towards the 
9 -in size (perhaps because owners of big -tube receivers 
are finding it difficult to pay for tube replacements), it 
seems fairly certain that the future trend of design 
will be towards even larger screen diameters. 
Cathodeon, for example, have just brought out a 
mammoth rectangular tube with a 27 -in screen and a 
deflection angle of about 90 degrees. It has a 
tetrode gun and the anode voltage is about 18 kV. 
E.M.I. are still producing the 21 -in metal tube that 
they introduced two years ago, and we understand 
that one or two other manufacturers may be coming 
out with new tubes of this size. 

A rather more down-to-earth design trend has been 
the reshaping of existing sizes of tubes so that they 
take up less space in the cabinet. More and more 
types are being made with wider deflection angles and 
consequently shorter lengths. Usually the wide 
deflection angle is about 70 degrees, but in one 
experimental 12 -in tube made by G.E.C. the reshaping 
process has been taken even further to give an angle 
of 90 degrees and a reduction in length of over 5 inches. 
The deflector coils have to be specially designed for 
such wide angle scanning, of course, but existing 
types of output valves can apparently be used in the 
time bases. 

Rectangular tubes are another way of saving space 

Cathodeon 27 -in 
rectangular tube. 

FOCUSING FINAL 
FIRST ANODE ELECTRODE ANODE 

GRID SECOND ANODE 

Electron -gun construction of Brimar electrostatically 
focused c.r. tubes. 

in the cabinet-although Ediswan have pointed out 
that their new 14 -in round tube CRM141 actually gives 
a picture of greater area than that of a 14 -in rectangular. 
The secret is, of course, a little judicious corner - 
cutting. On the other hand, G.E.C. take an entirely 
new line in introducing their 17 -in rectangular tube, 
7401A, by pointing out that it can be arranged to give 
a picture with nice square corners, like that of a 
projection receiver ! Incidentally, the Ediswan 
CRM141 has an improved type of ion -trapping 
tetrode gun which not only stops the negative ions 
from getting to the fluorescent screen but also prevents 
the positive ones from bombarding the cathode and 
poisoning it. The secret of this is a slanting electro- 
static lens formed between the first and final anodes. 

Other manufacturers seem to be showing some in- 
terest in electrostatic methods of focusing the beam. 
Indeed, two recent tubes made by Brimar, the C14GM 
and C17GM, are entirely focused by electrostatic 
means-a reversion to the early days when all tubes 
were of this type. They use an extra electrode at 
near cathode potential inserted between the penulti- 
mate and final anodes. The main advantages of this 
system are its simplicity and avoidance of external 
focus magnets. Usually, the fineness of electrostatic 
focusing is about the same as magnetic focusing, but 
Brimar claim that their electrostatic tubes are actually 
better. They also say that the focus does not change 
so much with variations of final anode voltage. A 
similar electron optical principle is used by Mullard 
in one of their recent magnetically -focused tubes, 
the MW43-64, and here the object is to improve the 
uniformity of focusing over the whole screen. The 
pre -focusing action of the electrostatic lens formed by 
the extra electrode makes the beam narrower than in 
an ordinary tetrode, so there is less deflection de- 
focusing at the outer edges of the picture. Judging 
from recent American experience, however, it is 
questionable whether there will be a complete swing - 
over to electrostatic focusing. For one thing, the 
electrode structures of the tubes are rather more 
difficult and costly to manufacture than those of 
ordinary tubes. 

It seems, too, that manufacturing problems are 
really at the heart of the old triode-versus-tetrode 
controversy, which has recently flared up again. 
Some firms have adopted the tetrode exclusively, 
while others insist that it is not really any better and 
continue to produce their latest tubes with triode 
guns. The main advantage of the tetrode would seem 
to be that the tube characteristics are not affected by 
variations in the final anode voltage, so that the picture 
brightness remains more constant. On the other 
hand, the triode is supposed to give a spot that is less 
prone to astigmatism, so that the definition of the 
picture may be somewhat better. It is often stated 
that because the electron beam of the tetrode is 
narrower than that of the triode it requires less 
focusing power and is not so liable to deflection de- 
focusing. Defenders of the triode, however, reply 
that there is no reason why its beam should not be 
made equally narrow. They also say that there is 
nothing to prevent ion traps from being fitted to 
triodes-although apparently this is not quite so easy 
to do as in tetrodes. The fact that the Americans use 
the tetrode exclusively is not particularly significant- 
they just didn't happen to think of the triode first. 

With the cost of replacing cathode-ray tubes as 
high as it is at the moment, many people will be in- 
terested in a new English Electric scheme for recon- 
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G.E.C. I2 -in cathode ray tube with 
90 -degree deflection angle. 

P -N JUNCTION 

CONNECTING WINDOW 
LEAD 

Construction of S.T.C. ger- 
manium junction photocell. 

Right : Mullard EF86 low -noise pentode. 

ditioning their 16 -in metal tubes, which normally 
cost over £22. When a tube fails (beyond the 6 

months guarantee period) it can be exchanged for a 

reconditioned one, carrying a new guarantee, for £12. 
The reconditioning process consists of cutting off 
the neck of the tube, fitting a new gun and renewing 
the fluorescent screen. 

Developments in valves this year have not been 
very spectacular, but there have been some steady 
improvements in design, particularly in mechanical 
construction. It is said, in fact, that the technique of 
reliable valve production is having such a beneficial 
effect on ordinary valves that there will soon be no 
need to distinguish between the two kinds. One 
rather interesting example is to be found in the Osram 
television booster diode U329. A high heater -to - 
cathode resistance is needed for this type of valve, 
so the makers use a thin layer of vacuum-in other 
words, they space the two electrodes apart. The 
arrangement is claimed to be much more reliable 
than the usual insulating ceramics, which are rather 
prone to electrolytic action. 

On the score of electrical efficiency the latest range 
of Mullard B7G battery valves are a notable achieve- 
ment, for they have a filament consumption of only 
25mA. This firm also have a new B9A pentode, the 
EF86, intended for a.f. voltage amplifying stages, 
which replaces their EF37A or EF40. Its mechanical 
construction has been designed to avoid microphonic 
tendencies, and the bi -filar heater reduces hum to a 

minimum. A similar valve from another manufac- 
turer is the Osram Z729, notable for its low hum -level 
of 1.5 µV. 

Osram have also produced two high -slope B9A 
valves, primarily for television applications. The 
Z309 is a short -base r.f. pentode intended as a video 

amplifier and has a slope of 15 mA/V ; while the 
Z719, designed as an r.f. or i.f. amplifier, has a slope 
of 7.4 mA/V. In the Z719 two cathode connections 
are provided to reduce input circuit damping, while 
the low anode voltage of 170 V makes the valve 
particularly suitable for transformerless receivers. 
For stabilizing the series heater current in these 
receivers against mains fluctuations, and thereby 
prolonging the life of the valves and tubes, this firm 
have introduced a barretter, type 305. With % control 
range of 40-90 V, it maintains the current within 
+5 per cent of the nominal value. 

Turning now to the topical subject of crystal 
valves, Mullard have entered the germanium field 
with two crystal diodes, 0A60 and OA61, and two 
point transistors, 0050 and 0051. The 0050 
transistor is a general purpose type, while the 0051 is 

intended for switching, gating and computing circuits. 
The G.E.C. type GET1, which has already become 
well known as an experimental transistor, is now in 
production and is available to manufacturers in 
sufficient quantities for experimental work. The 
current gain is greater than 2, the " knee " voltage is 

less than 3 and the collector current at -30 V for zero 
emitter bias is less than 2 mA. 

Apart from transistors, the most interesting ger- 
manium device to come on the market recently is the 
germanium junction photo -electric cell. Made by 
S.T.C., it consists of a p -n junction mounted in a 

metal cylinder of about +in diameter, with a glass 
window at one end and a connecting wire at the other. 
If the junction is biased at about 50 V in the reverse 
direction it passes a saturation current which is 

practically independent of the applied voltage, and 
when it is illuminated this current increases in direct 
proportion to the light intensity. The current varies 
between about 250 µA and 2.5 mA so the cell can 
be used for direct operation of a relay. S.T.C. have 
also introduced a power rectifier using a p -n junction. 
With a resistive load the maximum input voltage is 
100 V, the peak inverse voltage is 140 V and the 
maximum mean d.c. output current is 100 mA. The 
germanium element is hermetically sealed with glass - 
to -metal seals and the complete assembly is about 
the size of a halfpenny. 

OTHER EXHIBITS 

AMONG the electronic exhibits arranged by the 
Radio Industry Council was an unusual type of 
machine for separating discoloured peas or beans 
from good ones. Instead of a mechanical system to 
do the final sorting it used electrostatic deflection. 
The beans are fed from a hopper on to a moving belt 
and then shot through an illumination chamber, 
where they are viewed by two photocells from opposite 
sides. A discoloured bean causes the photocells to 
produce a signal, which is amplified and applied as a 

negative cut-off voltage to the grid of a large valve. 
As a result the anode voltage of the valve rises 
momentarily to about 25 kV, and this high potential 
is applied to a point electrode so that the discoloured 
bean receives an electrostatic charge in mid-flight. 
After leaving the photocells the beans fall in a stream 
between two deflecting plates which carry a charge of 
about 25 kV, and the discoloured ones are attracted 
to one side out of the normal trajectory so that they 
fall into a separate container. The apparatus was 
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designed by the machinery department of R. W. 
Gunson, the seed merchants. 

The increasing use of radio heaters in industry was 
exemplified by a new Redifon dielectric heating 
equipment for welding plastic sheet. Its main 
feature is that the welding electrodes are in the form 
of a pair of " tongs," which can be taken to the work 
on the end of a coaxial cable, instead of being 
incorporated in the main body of the equipment. 
With varying thicknesses of plastic to be welded, the 
impedance of the capacitor formed by the two elec- 
trodes may be anything from about 2 S2 to 60 S1, so 
an impedance -matching device has been incorporated 
to ensure that the maximum r.f. power is applied. It 
consists of a coaxial stub and has to be adjusted 
according to the thickness of the dielectric. The 
single -valve oscillator used in the equipment has an 
output power of 450 watts at 35 Mc/s. 

One of the very latest electronic aids to industry is, 
of course, the closed-circuit television system, and 
there are now two firms making the apparatus in this 
country. The E.M.I. equipment consists of a 
camera, a control panel and a television receiver. The 
camera, which weighs 28 lb, uses a miniature C.P.S. 
Emitron pick-up tube and can be adjusted to cover 
a highlight brightness range of 10 to 100,000 ft - 
lamberts. There is also an electronic system for 
magnifying the picture up to twice the normal size 
for close inspection. If necessary the optical focusing 
and lens selection can be done remotely from the 
control panel. The Pye equipment is an improvement 
on their previous design in that the entire picture - 
generating apparatus, including the power supply, is 
contained in the camera itself-excepting, of course, 
the monitor on which the pictures are remotely 
displayed. Both equipments work on the British 
television standards, and their pictures can be displayed 
on domestic receivers-the Pye one having an r.f. 

Machine for sorting peas or beans, using electrostatic deflection 
and (right) radio heater made by Redifon for plastic welding. 

output which can be tuned over all the B.B.C. 
channels. 

Another electronic system for transmitting visual 
information was the Creed " Desk -Fax ", a small 
phototelegraphy equipment designed for sending 
written or typed messages over telephone lines. It 
operates on well-known principles and the received 
message is reproduced by a stylus on voltage -sensitive 
Teledeltos paper. The scanning is done at 100 lines 
to the inch, and a typewritten message of 150 words, 
occupying an area of approximately 15 square inches, 
takes about two minutes to transmit. The same 
machine is used as both transmitter and receiver. 

Among the latest test equipment is a new valve 
tester made by Avo. Known as the Type 160 it 

tells a little more than usual 
about a valve and covers such 
tests as cathoch-heater insula- 
tion, inter -electrode insulation, 
mutual conductance up to 
20 mA/V, amplification factor 
and a.c. resistance. It is a.c.- 
operated, weighs 221b and 
accommodates almost every 
type of valve in current use. 

Electrical interference is still 
a serious nuisance to broad- 
cast and television reception 
and while the technique of 
suppression is well known, 
convenient forms of suppress- 
ors for use in the home and on 
domestic electrical equipment 
have been scarce. Dubilier 
has introduced a series of 
suppressed plugs in 5-A, 13-A 
and 15-A types; the 13-A 
model includes a fuse. Sup- 
pressor capacitors of 0.1 and 
0.05 µF are embodied in the 
plug. These are made of hard 
rubber and should be very 
durable. Alone, these plugs 
are effective on the medium 
and long wave -bands only 
and not at television fre- 
quencies. For t his there is a 

method of separation, 
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Above : Dubilier interference suppression components for 
sound radio and television. 

Right : Ave valve tester Type 160 for comprehensive tests 
on all modern valves. 

Left : Industrial television equipment made by E.M.I. 

range of Dubilier suppressors embodying chokes as 
well as capacitors and a kit of components for 
use on the actual offending appliance. A 3 -pin, 
5-A plug made of bakelite and containing suppressor 
capacitors is made also by Belling -Lee. The capaci- 
tors used in this model are 0.05 µF. 

People who make capacitors are obviously in a good 
position to say how they should be measured and 
tested. Hunt's have introduced a capacitor tester 
comprising an orthodox Wien bridge, with a few 

refinements. An unusually large, high-grade potentio- 
meter is used for the adjustable ratio arms and to 
obviate multiplicity of scales the multiplifiers are in 
steps of 100. The coverage is 20 pF to 500 µF in 
three ranges and power factor and leakage are also 
measured. The bridge also serves for resistance and 
insulation measurements so three resistance ranges are 
included, covering 5 S2 to 100 M û. Insulation 
testing is provided for but not actual measurement o` 
leakage resistance. 

AVIATION ttAftIO 
Trend in Development as Seen at the S.B.A.0 

Flying Display at Farnborough 

HILE the radio show at Earls Court was in pro- 
gress another exhibition of radio and radar equipment 
was staged at Farnborough, where the Society of 
British Aircraft Constructors were holding their annual 
flying display. A wide range of equipment was shown, 
including aircraft communication sets, navigational 
aids, ground station installations and various electronic 
apparatus connected in one way or another with flying. 

If doubt has even existed that the higher frequencies 
covering the band 2 to 20 Mc/s have no future in 
aviation radio the newest of the communications equip- 
ments should finally dispel such opinions. There is 
a definite demand for this type of apparatus but in a 

different form to that used in the past. Hitherto the 
designs assumed one member of the crew would be 
a radio operator with telegraphy the primary means of 
communication, but radio -telephony facilities were in- 
cluded for short -distance working. 

It seems now that telephony is becoming the primary 
system for all purposes with telegraphy taking second 
place and remote control is provided for operating 
the radio equipment from the pilot's cockpit. Direct 
operation is still a requirement so that the new sets 

have the dual facilities and provision is made for m.c.w. 
as well as c.w. transmission. 

This requirement has led to considerable change in 
the design of h.f. aircraft equipment as more power 
output from the transmitter is needed to ensure satis- 
factory telephony communication over long distances 
and since frequent changing of frequency may be 
called for when working different ground stations and 
to enable the optimum frequency for the time of day 
and path to be selected a comprehensive remote con- 
trol system must be included. Also the control unit 
must not be too bulky since space is at a premium in 
the pilot's cockpit. 

In order to meet this growing demand Standard 
Telephones have produced a new version of their 
STR18B high -power h.f. telegraph -telephone aircraft 
communications equipment and in its modified form 
it is known as the STR18C. The main modification 
is the combining for general servicing purposes and 
convenience of the transmitter driver section and the 
receiver in a single unit. Some circuit modifications 
have been made also. 

The STR18C allows for instant operation and selec- 
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tion from the remote control point of 100 channels in 
the band 2.8 to 18.1 Mc/s. All the channels are crystal 
controlled by separate crystals and each crystal is used 
for the receiver as well as for the transmitter which 
leads to some economy in crystals and space. The 
transmitter gives not less than 100 watts output on 
telephony throughout the band covered and provision 
is made for use of all orthodox wire or suppressed 
aerial. 

Another high -power h.f. radio -telephone for aircraft 
with provision also for telegraphy operation on c.w. 
or m.c.w. is the Marconi AD107B. Full remote opera- 
tion is possible and some 110 to 130 watts output is 
available on telephony for an open wire or suppressed 
aerial. Instant operation on any one of 20 pre -selected 
channels is possible and a new set of channels can 
easily and quickly be set up in flight should the 
necessity arise. 

Whilst remote control may have certain advantages 
for aircraft operation it has undoubtedly added enor- 
mously to the complexity of the equipment. 
Admittedly the channels are precisely fixed by the use 
of crystals but the associated circuits in the transmitter 
and the receiver have to be tuned accurately on every 
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V.H.F. SETS_ 

AD I I S 

INTER-COM. 80X 
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CONTROLLE^5 
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change in frequency. Very small tolerances only are 
acceptable on the h.f. bands where receiver bandwidths 
must necessarily be restricted in order to avoid adjacent 
channel interference so that high precision in the whole 
of the remote control mechanism is absolutely 
essential. 

Anti -Static Aerials 
Prolonged tests have shown that with the new high - 

power h.f. radio -telephones ranges of 2,000 to 3,000 
miles are normally attainable unless conditions are 
extremely bad. Atmospheric static especially in tropical 
regions is the main difficulty to long-range telephony 
operation on the high frequencies, but even this is 
apparently being overcome to a large extent by the use 
of the latest suppressed aerial systems. Apart from 
reducing drag and impeding the speed of the aircraft, 
which is one of the objections to exposed wire aerials, 
the suppressed or buried aerial appears to have a 
marked discrimination between static and signal with 
the result that when telephony is quite unintelligible 
on a trailing wire aerial it has often been perfectly 
understandable on the suppressed aerial. No adequate 

--._ H.F. RECEIVERS 
AD 414 

AU FOMAT IC 

O .F. RECEIVERS 
AD 7092A 

VOLTAGE 
REGULATORS 

- -M.F.-H F. RECEIVER 
AD94 

(MP INDICATOR 
-- N CONTROLLER 

FOR AD 7092A 

Among other equipment is 
shown the Standard Tele- 
phones STR I8C high -power 
radio -telephone for remote 
control on the h.f. band. 

Amalgamated Wireless (Australia) "Air - 
Mite " v.h.f. aircraft equipment. 

Complete Marconi radio installation for a 
modern air liner. Some equipments are 
duplicated to ensure no interruption in 
service in the event of a failure. 
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