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Ediswan Mercury Vapour Grid Controlled Rectifier Type 21 N12

This Ediswan Valve is specially designed for controlling
the HT supply of High Frequency heating equipment.
With a PIV rating of 10 kV at 3 amps plus a maximum
surge rating of 20 kV PIV, it fills a gap not previously
covered by any other valve of this type. It is surprisingly
small for a valve with such a power handling capacity,
and as it has been produced specifically for this work it
costs less than any other available type that might be
adapted for the purpose.

BRIEF SPECIFICATION

Heater Voltage (Volts) 5+5%

RATINGS
Heater Current (nominal) (Amps)

Absolute maximum PIV surge rating (kV)

5

20

Maximum Mean Cathode Current (Amps) 3

MOUNTING POSITION Base Down (Vertical)

Overall Length 248 mm

MAXIMUM DIMENSIONS Diameter 51 mm

Seated Height 240 mm

If you want to know more about this valve and discuss its applicat on to your own equipment-write to us

EDISWAN VALvL6 (;tti's
Associated Electrical Industries Limited
Radio & Electronic Components Division
155 CHARING CROSS ROAD. LONDON WC2 TELEPHONE GERrard 9797
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and so Mullard will be bringing you many
interesting details of What's New in the
New Sets-new devices, new developments,
and the latest production techniques in
Mullard's constant endeavour to contribute
to better radio television and sound re-
production.

TRANSISTORS
FOR

TELEVISION
Mullard transist-
ors and diodes are
now to be found
in a number of
television receiv-
ers. For instance
the Mullard alloy -
diffusion tech-
nique has made
possible the manu-
facture of types
such as the AF102
transistor which
is able to operate
at frequencies up
to 200 Mc/s. Thus

the AF102 is used as the r.f. mixer and
oscillator in television tuners operating in
Bands I and III.
Another example is the new silicon -diffused
junction rectifier, type BY100, which is
used as a mains rectifier. Because of the
construction and small size of this device it
allows great flexibility in its positioning in
the receiver, with a subsequent reduction of
localised heating. Other Mullard semi-
conductor devices found in television
receivers include the well-known german-
ium diodes 0A70, 0A79, 0A81 and
0A90.
The first portable transistor television sets
have been introduced and this development
is partly due to the availability of Mullard
devices which enable the special require-
ments of a transistor television receiver to
be fulfilled. Well -established Mullard types
such as the 0C28, 0C45 and 0071 are
used, while the alloy -diffused transistor
AF102 is used in the tuner, and the AF114
alloy -diffused transistor for the vision and
sound i.f. stages of the receiver. (The AF
series was first used in a.m. and f.m. radio
receivers.)
The video stage of a transistor television
receiver has to perform the difficult task of
bridging the gap between the semicon-
ductor devices and the thermionic picture
tube. The demands on a transistor for this
stage are severe since, in addition to the
large bandwidth needed, the collector volt-
age and dissipation are high. The Mullard
AF118 alloy -diffused transistor meets these
arduous requirements.

New Mullard Valves
for

Stabilised
Timebases

One of the features of modern TV receivers is the increas-
ing use of stabilised timebases. With earlier circuits, black
edges would appear under conditions of low mains voltage.
Stabilised circuits compensate for this, producing almost
constant picture height and width under adverse con-
ditions of mains voltage.
These circuits however, make much greater demands
upon the output valves, and it was for this reason that the
PL84, and later the PCL85 were introduced for use in stabilised field output circuits.
In the line timebase, the PL36 is now used extensively. This valve has a higher peak
current and higher anode dissipation than valves used previously in this application.
The peak anode voltage rating is also higher. In order that full use can be made of the
higher ratings of the PL36, the new booster diode, PY800 illustrated above, was intro-
duced. This valve has a peak inverse voltage rating of 5.25kV, and the peak cathode -
to -heater voltage rating is 5.75kV.

TAPE -HEAD
CORES

Mullard Ferroxcube is finding increasing application as a core material
for tape -recorder heads, particularly in erase heads, where high fre-
quencies are involved. The high resistivity of Ferroxcube results in low
eddy -current losses at these frequencies without the need for laminating
the material, and its hardness and resistance to wear yield a long head life.
Usually laminated nickel -iron alloys are used for tape -head cores: the
saturation level and the permeability of these alloys are higher than those
of Ferroxcube. However, the high values of permeability are only
achieved in a well -annealed material completely free from strain, and as
this condition is difficult to maintain when assembling heads from thin
laminations, the high values are seldom fully realised in practice. Fur-
thermore, the eddy -current losses in alloy cores, even when constructed
of very thin laminations, are appreciable at high frequencies, so that
Ferroxcube offers a considerable advantage over these alloys as a material
for use in tape -head cores.
Ferroxcube cores are normally supplied in two basic shapes, each avail-
able in a range of thicknesses to suit various track widths. To allow gap
widths to be made to individual specifications, the cores are supplied as
pressings, which are ground by the user before assembly to give the
correctly dimensioned gap.

IMPROVED VALVE HEATER COATING
The incidence of heater -to -cathode breakdown in a valve and the susceptibility of a
valve to hum modulation depend to a large extent on the purity and texture of the
alundum coating on the heater.
Recent innovations have enabled Mullard to produce alundum with an extremely low
concentration of certain impurities (some of which are known to be troublesome), and
research has led to modifications to the texture of the purified powder. Consequently
the alundum coating now used in Mullard valves ensures improved hum performance
and better heater -to -cathode insulation.

MVE 4215
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Exhibitions- National and International 
DURING the past month the activities of the staff 
of this journal have been, if not entirely absorbed, 
to a considerable extent prescribed by the spate of 
radio and electronic exhibitions which have fol- 
lowed each other (and in some cases overlapped) in 
the principal cities of Europe. In this issue we are 
able to give first -hand impressions of the shows in 
London, Farnborough, Berlin, Amsterdam and 
Copenhagen, and next month there will be reports 
from members of the staff who, at the time of writ- 
ing, are in Milan and Paris. 

We take the trouble to see all these things for 
ourselves and, as far as lies in our power, to con- 
vey our impressions of them to our readers, be- 
cause we think it important that our own radio and 
electronics industry should be seen in proper per- 
spective against a wider background, if not of the 
world as a whole at least of Europe where develop- 
ments will affect our future outlook, whether or 
not we eventually join the Common Market. 

Controversy always has and always will surround 
the necessity or advisability of holding national 
exhibitions at all : they are very expensive; space 
must be booked months if not years in advance of 
the knowledge of what, if anything, new there will 
be to show; information on new products can and 
often must be disclosed between show times to 
dealers who will not be slow to exploit the possi- 
bility of putting on their own shows for the benefit 
of customers. But in spite of all these arguments 
and when all is said and done there is really no 
substitute for the sense of occasion which is 
evoked by a big exhibition -and, although they 
would be the last to admit it, this applies to the 
exhibitors themselves as well as to the general 
public. The time and place set a limit to procras- 
tination and therein lies an element of danger. We 
must not force the march of events to the point 
where immature developments are shown prema- 
turely to the public. If things go wrong in a 

demonstration at an exhibition one cannot get the 
visitors back next week to show them it really 
works properly. 

Looking to the future it is certain that exhibi- 
tions will go on, as they always have, in spite of 
grumbles by exhibitors about disruption of what 
they regard as more important work. Such changes 
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as can be foreseen are likely to be in the frequency 
with which large exhibitions are held and the ex- 
tent to which they become international rather than 
national in character. 

Ideally, one should hold an exhibition whenever 
there is something new to show, and in the roaring 
'20s and '30s a year seemed too long to wait, so 

rapid was the rate of technical development. The 
milestones seem more widely spaced these days, but 
who would dispute that we should hold an exhi- 
bition here and now if a breakthrough were dis- 
covered in display devices which enabled present 
colour performance to be achieved at a cost no 
higher than that of a dual line standard receiver? 
Meanwhile, a compromise must be sought and our 
vote would go to the biennial show. The five -yearly 
show in Denmark seems rather frugal, and annual 
shows are now apt to give the impression of " the 
mixture as before "- particularly when, as some- 
times happens, one finds the stands of the same 
firms in the same places year after year. The Ger- 
man radio show, which many would say is the best 
in Europe at the present time, both from the point 
of view of visitors and exhibitors, has since the war 
always been held in alternate years. Nearer home 
we now have the Instruments, Electronics and 
Automation Exhibition alternating with the Com- 
ponents Show and developments in these fields are 
certainly no fewer or less varied than those in 
domestic receiver practice. 

The proposals of the German radio industry in 
1959 to make their domestic receiver show openly 
international, on a reciprocal basis with other coun- 
tries, turned out to be premature (we in this country 
scrutinize all exhibits carefully to ensure that they 
are predominantly of British origin), but in the 
future distinctions between national and inter- 
national labels are going to be increasingly difficult 
to draw. With the regrouping of industry in all 
countries into large units and with subsidiaries of 
these groups setting up factories in each others' 
countries the only strictly national element is the 
cost of labour in the final product -and possibly 
the styling to meet the tastes of the local market. 
Basic technical developments and the driving forces 
behind their exploitation are already becoming in- 
creasingly international in character. 
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Parametric Amplification 
OPERATION BEYOND NORMAL CUT -OFF FREQUENCY 

AN interesting mode of operation for high - 
frequency transistors has been developed which gives 
input characteristics similar to a parametric ampli- 
fier and allows useful conversion gains to be obtained 
beyond the normal cut -off frequency of the 
transistor. 

Normally available high - frequency transistors 
offer a maximum oscillation frequency of around 
1000Mc /s. In this new mode of operation it was 
possible to use a high -frequency transistor with a 
normal cut -off frequency of 600Mc /s at 1000Mc /s 
input frequency in a third harmonic mode mixing 
circuit. This gave 50dB conversion gain with a 
noise figure of 7dB for an intermediate frequency 
of 10.7Mc /s. 

The high -frequency behaviour of a transistor is 
mainly expressed by its cut-off frequency and 
determined by its emitter capacity, which is formed 
by the barrier layer capacity Ce® and the diffusion 
capacity Ced. Theory shows that the current - 
dependent or diffusion capacity depends in the 
following manner on the thickness of the base : 

C = 39 (W2 /2D) Ie .. .. .. (1) 
where W =width of the base, D= diffusion constant 
of the holes in a p -n -p transistor, and Ie= emitter 
current. 

The input cut -off frequency is given by : - 
fe = 1 /27rrbb Ce .. .. (2) 

where rbb= intrinsic base resistance and Ce =total 
emitter capacity. The diffusion capacity in the 
grounded -base circuit appears like an inductance 
which can be made to cancel the barrier -layer 
capacity (on the convention that the direction of 
voltage and current is counted as positive). If by 
this process C. can be made equal to zero, f e will 
reach infinity. In the following part we will call 
this condition of operation " current- tuned ". 

The circuit which is to be discussed is shown in 
the diagram. The 2N700 high- frequency transistor 
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t3 

30p 
107Mc/s 

Underneath view of transistor parametric amplifier 

is used as a negative -feedback oscillator in which 
the oscillation frequency f, (smaller than f..., the 
frequency at which the gain falls to unity) is 
determined mainly by the coaxial line. Capacitor Cr 
controls the amount of feedback and thereby the 
conversion gain. From the theory of feedback 
amplifiers, the output impedance will be transferred 
by this capacity Cr to the input as a negative 
resistance with an inductive component. This 
capacity forms with the input circuit a capacitive 
divider and matching network and must be adjust- 
able. For high emitter current and " current -tuned " 
conditions the input is real and has the value 

re = (KTo /q) (ix /I.) -I- rbb (3) 
where K= Bolztmann's Constant, T.= absolute 
temperature, q= charge of an electron and a= current 
gain. This is correct even beyond the normal cut- 
off frequency and will only be limited by the transit 
time of the minority carriers across the effective 
base width. To achieve this condition properly it 
has been found most convenient to use a ZG- 
Diagraph, since this readily enables the input 
impedance to be set to the correct resistive value, 
and it is also necessary to use an electronically 
regulated source which allows the voltage across 
the emitter and base to be set, and yet which keeps 
the emitter current constant when once set. 

One can thus consider the input of the transistor 
as a varactor with a relatively high resistor (re) in 
series. Since we are dealing with an oscillating 
feedback circuit, the series resistor is negative and 
the input circuit appears to have a high Q at both 
the input and oscillating frequencies (f, and f,) 
provided that these only differ by a small amount, 
e.g., by the magnitude of the intermediate frequency 
12. This also applies to harmonics of f,. For 
example, taking f,, as 10Mc /s one can use the third 
harmonic of a 300Mc /s oscillating frequency to get 
conversion gain for a 910Mc /s input signal. 

The noise is mainly determined by the value of 
rbb and is extremely low even up to 2000Mc /s, for 
at such frequencies and at high currents the mag- 

WIRELESS WORLD, OCTOBER 1961 

www.americanradiohistory.com



with Transistors 
By ULRICH L. ROHDE 

nitude of the first part of equation (3) becomes zero. 
Amplification is produced because, for a properly 

adjusted transistor, the input circuit appears to have 
a high Q and is, just like any parametric amplifier, 
periodically tuned within the needed bandwidth as 
the transistor impedance is varied from the capacitive 
to the inductive side by the oscillating frequency 
(which varies Cad by modulating the emitter current). 
Since the intermediate frequency also appears at the 
input, the transistor can be used to amplify 12 also. 

TABLE 

Fre- 
quency 
(Mc/s) 

Tran- 
sistor 

Ampli- 
fication 

(dB) 

Noise- 
figure 
(dB) 

88-100 OC 615 85 3 
88-100 AF 114 88 3.2 
*200 OC 615 83 3 
*400 00615 46 5 

*600 OC 615 25 8 

600 AF 102 46 6 

600 AFY 11 70 5 

600 AF 122 47 7 

600 AF 106 50 6 
1000 AF 106 50 8 
1000 2 N 1141 60 7 
1000 V 122t 55 7 

2000 V 122t 35 9 
2000 2 N 700 30 11 

*Fundamental frequency at 10OMc /s, harmonic mixing. 
tSilicon npn transistor, similar to AFY 10 or 2N706. 

The table gives practical examples for different 
frequencies and transistors. (In each case the band- 
width was 500kc /s and the intermediate frequency 
10.7Mc /s.) 

In conclusion I should like to thank Dr. Rüchardt 
of the development department of Siemens' semi- 
conductor factory and Dr. Engbert of the semi- 
conductor division of Telefunken for their valuable 
contributions to the success of this work. The firms 
Valvo and Intermetall have helped me by providing 
high- frequency transistors so that this investigation 
could be carried out on the broadest basis. 
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Amsterdam Firato 
THIS year the Amsterdam radio show -named Firato, 
after the organizing body, the Fabrikanten, Importeurs 
en Agenten op Radiogebied -moved to more com- 
modious premises in the fine new R.A.I. exhibition 
building in the Europaplein on the outskirts of the city. 
Whereas most of the European radio exhibitions are 
strictly national in character, the Firato is international 
and one sees the products of American, Japanese, as 
well as European firms exhibited, mostly by their Dutch 
agents, but often by the firms themselves, e.g., Solar - 
tron and Venner from England, and Graetz, Schaub - 
Lorenz, Siemens and Telefunken from Germany. 
Imhofs supported their agents (J. Th. van Reysen) by 
taking their travelling showroom van into the exhibition. 
A notable absentee this year was Grundig who elected 
to put on a separate event in the showrooms of their 
Amsterdam agents. 

As befits the dominant radio and electronics firm in 
the Netherlands, Philips occupied the largest stand in 
the exhibition. This was sectionalized and well laid out, 
and a 92 -page guide to the exhibits had been specially 
prepared for the occasion. Some recent Philips devel- 
opments have been reported elsewhere in this issue in 

connection with the Berlin radio exhibition, but many 
others were shown in Amsterdam -for example, the 
Type ZPH, 8MR700 series of mobile telephones with 
5 -, 10 -watt outputs and frequency ranges of 68 -80 or 
146 -174 Mc /s. Through the initiative of the Nether- 
lands PTT, mobile radio is becoming of rapidly increas- 
ing importance in Holland. Already it is possible to 
communicate with telephone subscribers anywhere in 
Holland through 38 fixed stations, and a new system of 
coded signalling ( "Simofoon ") is under development by 
the PTT which will enable simple messages to be sent 
by combinations of three coloured lights on the car dash- 
board. In this way the available spectrum will provide 
a large number of much narrower channels than are 
required for speech. 

Intercomm. systems developed by Philips include a 
neat simplified two -wire system (" Snelcontact ") for 
house or office, and more elaborate systems for schools 
and hospitals, the latter with voice communication be- 
tween patient and duty nurse which saves time and 
energy. 

In addition to the "vertical construction" tape 
recorder illustrated in the German show report (p. 534 

Philips EL 3582 dictating 
machine, showing (inset) 
independent tape supply 
and take -up casettes. 

Philips EL 3599 message repeater for I9 -inch rack mounting, 
with front cover removed. 
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of this issue) Philips have developed a new professional 
recorder (EL 3566) and a new four -track portable stereo 
recorder (EL3531) with stacked moving -coil microphone. 
For synchronizing automatic slide projectors with tape 
recordings a transistorized accessory (EL 3769/00) is 
now available to provide switching pulses from the 
second track. A new message repeater (EL 3599) for 
airports, etc., uses standard + -in tape and has a maxi- 
mum duration of 30 minutes (at 18 in /sec) with a very 
high speed of rewind. Selection of the required message 
is remotely controlled, a translucent section of tape in 
conjunction with a lamp and photoelectric relay being 
used to find the start of the message. A number of 
these units, which are Tin high, can be assembled in 
standard 19 -in racks. In the latest Philips dictating 
machine (EL 3582) interchangeable drop -in tape spools 
give 40 minutes duration on dual -track $ -in tape. Tape 
threading is completely mechanized; a thin perforated 
metal leader tab is picked up, passed through the record- 
ing head gate and connected to the take -up spool simply 
by squeezing together the two keys seen in the photo- 
graph above the linear time (footage) scale. 

In electronics Philips are actively pursuing the 
application of computer techniques to the comparatively 
simple tasks of automation in the home and in self - 
service stores and were demonstrating prototype cir- 
cuitry for desk calculators and other labour- saving 
devices. Many new valves and components were 
shown, including a miniature (38 x 31mm) decade 
counter tube (Z504S), a miniature cadmium sulphide 
cell (ORP14) for automatic cameras, quartz crystals 
now in rectangular evacuated glass containers instead 
of the familiar metal cases, and a miniaturized version 
(ZZ1000) of the well -known cold cathode voltage refer- 
ence tube 85A2. As the result of extended research 
(and extrapolation) a life of 600,000 hours is predicted 
for cold cathode switching tubes now receiving renewed 
attention by Philips. 

In the domestic field a redesigned " Memomatic " 
channel selector with concentric fine tuning was noted 
on Philips television receivers, and also a neat and un- 
obtrusive linear channel indicator is a horizontal slot 
in the picture surround. The transistor battery (" cord- 
less ") sound broadcast receiver B6X19T incorporates a 
combined tuning indicator and battery voltage check in 
the form of a miniature pointer meter let into the loud- 
speaker grille. 

The flair for styling and craftsmanship which has 
always been evident in the Erres range of television and 
sound broadcast receivers marketed by R. S. Stokis en 
Zonen was again reflected in the décor of their stand. 
Last year it was haute couture and this year sets were 
displayed against a background of the art of violin 
making. 

The chassis of Erres receivers are made by the firm of 
van der Heem who are also well -known for their pro- 
fessional communications equipment and electronic 
instruments. Of particular interest on their stand this 

year was a compact portable television signal generator 
(Type 3521) measuring 11in x Bin x tin and weighing 
only 41b. It uses transistors throughout with self - 
contained batteries and produces a check pattern with a 
superimposed circle. The output is 30mV in bands I 
and II and 5mV in bands IV and V, and models are 
available for 625- or 819 -line standards. 

The firm of Jobo N.V., who specialize in gramophone 
turntables and record players, gave a striking demon- 
stration of their type 2600 professional turnable in con- 
junction with the " All Balance " pickup arm. The 
unit as a whole was mounted on a rig which slowly tilted 
it from near vertical to near vertical through about 
170 °, with no groove jumping or other audible effect 
on the reproduction. 

The Japanese firm of Sony showed a wide range of 
transistor sets and tape recorders through their Dutch 
agents Fa. A. Bansteder and Toshiba Tokyo Shibura 
Electric through their agents N. V. Emjeka showed a 
neat transistor echo sounder (" Fish -Tenda ") costing in 
Holland the equivalent of £36. Toshiba are also mar- 
keting comprehensive ranges of tantalum sintered -anode 
and ceramic capacitors. 

The " Tele -com STTR -801 " transmitter- receiver 
distributed by Fa. P. Jennen is a remarkably compact 
transistor pocket instrument measuring 61-in X 21in x 
11in. It works in the 27 Mc /s band and both trans- 
mitter and receiver are crystal- controlled. Power output 
is 100mW into a telescopic A/4 aerial and the supply 
comes from eight Penlite cells. 

Although there is a prescribed upper limit in phons 
for the sound level which individual exhibitors may 
emit, the Firato, like other Continental shows, has a 

high cumulative background. It is not all noise and we 
heard some very fine recitals by amateur organists on 
the stands of the many Dutch firms exhibiting electronic 
organs. 

Tobo 2600 transcription turntable and " All- 
Balance " pickup arm. 

Slide projector control unit 
for use with tape recorders 
(Philips EL 3769/00). 

Portable transistor television signal generator (van 

der Heem). 
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" Tele -Con " crystal -controlled pocket 
transmitter -receiver for 27 Mc /s. 
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UNATTENDED BATTERY OPERATION 

OPTIMUM CONDITIONS FOR FLOAT- CHARGING NICKEL -CADMIUM CELLS 

By H. C. SPENCER 

THE rapidly increasing use of unattended equip- 
ment of all sorts is due in no small measure to the 
development of apparatus employing transistors and 
therefore operating from quite small power intakes. 
These low power requirements are now being met 
either by using primary cells of one sort or another, 
power- feeding along a signal- carrying line where 
this is possible, or storage cells operated on either 
a charge /discharge basis or float -charge from a 
primary power source. 

We are rapidly reaching the state, if in fact we 
have not already done so, when servicing visits to 
unattended equipment are made primarily for bat- 
tery maintenance. Because of the remoteness or 
inaccessibility of many of these installations, send- 
ing an engineer to the site can be a very costly 
business. A considerable saving in running costs 
should therefore be possible by using a technique of 
battery operation whereby the frequency of the 
need for these visits is much reduced. 

Looking at the storage battery itself, its most 
recurring need for attention is to replace lost elec- 
trolyte, as charging may be carried out quite 
automatically without actually visiting the installa- 
tion. One solution to this problem would be to 

INPUT OUTPUT 

Fig. I. Circuit diagram of charging regulator. 

use the hermetically- sealed secondary cells which 
are now in production. An alternative possibility 
is to use nickel -cadmium cells of conventional and 
cheaper construction under controlled conditions, 
and this method has been found to give the required 
performance. One of the characteristics of the 
nickel- cadium cell is that if its potential can be kept 
below that at which dis- association by gassing of 
the electrolyte takes place, then loss of electrolyte 
can only be due to evaporation. By designing a 
vent incorporating a release valve, very little loss 
will take place, as much- of the trapped vapour will 
condense back during night -time cool periods. 

A simple static circuit to ensure that the storage 
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Fig. 2. Operating curve of charging regulator with simu- 
lated solar battery source, 18V, 3901à. 

battery potential cannot rise above a predetermined 
level is shown in Fig. 1. The predetermined level 
is set by choosing a suitable Zener diode, or com- 
bination of diodes Dl. Fig. 2 shows the performance 
of this very simple arrangement as designed to keep 
an 8-cell battery charged in this way. 

The value of R, is chosen so that not only is the 
voltage drop across the control transistor TRI as 
small as possible during the normal charging opera- 
tion, but also to allow a high enough gain to be 
obtained in the amplifier transistor TR2 so that a 
sharply defined " knee " appears in the characteristic 
at the point of the Zener voltage of Dl. 

One very attractive power supply makes use of 
"NIFE" type PV cells. This type of cell is available 
in nominal capacities up to 45Ah, and has a big 
reserve of electrolyte above the level of the top of 
the plates. Provided the cell potential is not allowed 
to exceed 1.39V, some five years' use in a warm 
climate may be expected before the necessity for 
topping up will arise. A small price will be paid 
for this in performance in that only about 80% 
of the ultimate battery capacity can be utilized, but 
this is offset to a large extent by realizing a 90 %- 
95 % battery efficiency. 

This circuit is being used to control a storage 
battery which is charged from solar cells, where 
some form of control towards the end of the summer 
is essential since then the level of charge in the 
battery is at its highest in preparation for the dark 
winter days. It can, however, also be used with 
advantage with a primary- cell /storage -cell com- 
bination. In this latter arrangement a number of 
primary cells charge a battery of secondary cells in 
order to supply an intermittent heavy current load. 
Without some form of regulator, the number of 
primary cells must be determined by the maximum 
allowable charge which will be made by fresh cells 
delivering their highest voltage. These cells will 
run down until their current can be delivered. Dis- 
carding them at this stage means losing the current 
from the remainder of the "fuel" chemical, which is 
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often an appreciable fraction of the primary cell 
total output. The regulator therefore allows the 
use of a number of cells such that they may be 
used down to their virtual end -point of 0.9V or 
whatever it is, without an initial over -change period 
with its consequent waste. The cost of energy 
from primary cells certainly warrants taking every 
step to ensure full and efficient use of it. 

Where sealed cells are used, for whatever reason, 
a somewhat similar state exists in that a dangerously 
high internal pressure is liable to be built up. As 
this pressure is due to a high gassing rate, the pre- 
ventive measure is to impose a limit on the cell 
voltage. Because this type of cell is generally em- 
ployed where space is at a premium, the compromise 
between minimum gassing and maximum capacity 
is struck nearer to maximum capacity and a slightly 
higher voltage is usually specified in this case, 1.46V 
being a typical value. 

Although this method may at first glance appear 
to be a variation of the well known "constant poten- 
tial" method of charging, there are in fact two 
considerable differences. First, the charging rate 
is reduced and stopped by the control circuit instead 
of by the hydrogen over -potential which builds up 

on the negative plates towards the end of a charge in 
the constant- potential system. Secondly, the charge 
current is limited more by the nature of the source 
of supply than anything else. No provision need 
be made for the heavy initial charging currents 
which flow when a true constant -potential system 
is used. It is therefore suggested that a system 
of the type such as the one described could be 
termed a " limited -potential " system. 

Experiments initiated over the past few years show 
that the system appears to be quite practicable. A 
watch has been kept on electrolyte level, and 
measurements have been made on cells to deter- 
mine actual as well as ultimate capacity. Contrary 
to experience gained with other systems -which 
tended to suggest that over a long period the reduc- 
tion in capacity would be serious, this has not been 
the case. In an experiment which was made to 
check this, no reduction was measured after 21 

months operation in this way. 
Acknowledgments are due to British Telecom- 

munications Research Ltd., for permission to publish 
these notes, and to NIFE Batteries, Ltd., for 
arranging informative discussions with their 
engineers. 

SOLAR -CELL LIGHT BUOYS 

TRINITY HOUSE research engineers are investigating 
the use of silicon photo -voltaic cells, or to give them 
thèir common name, solar cells, in marine buoy lighting. 
The justification for the research is the fact that the 
gas cylinders used at present require replacement about 
once a year -sometimes in highly adverse weather con- 
ditions- whereas solar cells are, as far as is at present 
known, everlasting. 

An experimental bank of 400 Ferranti M.S.II solar cells 

mounted on top of the electroacoustic fog signal at Dungeness 
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An experimental installation has been made, contain- 
ing 400 cells wired in series parallel, the energy being 
used to charge ten NIFE storage batteries. The equip- 
ment is intended for use in shore navigation lights. It 
is also intended to build a model buoy to determine the 
optimum positioning of the solar cells when subjected to 
typical motions caused by wind and rough water. 

The NIFE storage cell in the buoy, of 45Ah capacity, 
will, in addition to providing power for the lamp or flash - 
tube, operate a transistor coder to give the required 
flashing sequence. An additional photo -cell will switch 
off the coder and lamp during the day, and a diode in 
each parallel arm of the bank of solar cells will prevent 
the storage cell discharging through the solar cells at 
night. 

Among the problems outstanding are the effects of 
prolonged lack of sunlight, although direct sunlight is not 
necessary, and, as sea -birds will find the buoy a con- 
venient perch, the well -known "Nelson's Column effect." 

Steel Sampled by Spark Spectrography 

A Hilger and Watts machine, the " Polyvac 12 " can 
provide a printed record of the amounts of the consti- 
tuents of a sample of steel by simultaneous spectro- 
graphic analysis of the light given out when a spark is 
passed between the sample and another electrode. 

The light is split into a spectrum by fluorite prisms 
(some of the lines desired are in the ultra violet region- - 
hence the use of fluorite and the evacuation of the 
apparatus to avoid absorption by the oxygen of the air), 
the desired lines being isolated by narrow slits and fed 
into 12 E.M.I. photomultipliers by a system of mirrors. 
The photomultiplier outputs are stored on capacitors 
and, at the end of the exposure time the charge is regis- 
tered by a meter, pen recorder or typewriter. Analysis 
of " simple " steels can be achieved in 75sec whilst a 
determination of eleven constituent elements takes only 
three minutes. 
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Copenhagen Radio Show 

DENMARK'S radio and television exhibition 
(Radio og Fjernsyn i Forum) is held once every five 
years in the Forum, a hall within walking distance 
of the centre of Copenhagen large enough to accom- 
modate the 60 exhibitors who this year supported 
the exhibition under the patronage of H.M. King 
Frederick IX. 

The indigenous radio and electronics industry of 
Denmark may be small by European standards, but 
it is very well balanced and its products are of ex- 
cellent quality. Its radio and television set manu- 
facturers compete successfully with powerful im- 
porters, and there is an active component industry 
as well as a sprinkling of firms specializing in pro- 
fessional electronic and measuring equipment and, of 
course, electroacoustics, sound reproduction and 
" hi -fi " in which Denmark has made her own niche. 

This year the number of television licence holders 
in Denmark is likely to pass the 700,000 mark (in 
1952 there were 150). In addition to the programmes 
radiated by Danmark's Radio in bands I and III, 
many viewers are able to receive some of the Ger- 
man second programme stations at u.h.f. so that in 
most receivers there is provision for future develop- 
ment in this direction. Copenhagen has its own 
television centre and there was an excellent model 
showing future plans for its extension. 

Public demand is for large screens and, as in most 
other European countries, the 23 -in size is dominant. 
Portable TV sets are 19 -in -even the all -transistor 
model shown in prototype form by Linnet & Laur- 
sen. This uses the Sylvania type 19 BAP4 display 
tube and 31 transistors. Power consumption is 3.2A 
from a 12 -V accumulator. The bulky size of this 
" portable " seemed incongruous after the neat Pye 
and Ferguson transistor sets which were introduced 
last year in England, and we asked the designer why 
he had elected to use a 19 -in tube. "Because a 
smaller picture size -even in a portable -would have 
no sale in Denmark. Even if it means leaving the 
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baby behind on a picnic, the TV picture must be 
at least 19 -in ! " We got the impression that this 
view is held not only in Denmark but in most other 
Continental countries. 

Chassis construction and layout generally follows 
conventional lines in Denmark, but we noted a neat 
modular system in Arena sets in which printed - 
circuit sub -assemblies are provided with hooked 
connecting tags which are firmly held, but can be 
quickly released by a half turn on each of the hold- 
ing -down screws. 

Quality of workmanship and good styling -in the 
tradition of Danish furniture and interior decoration -is again evident in sound broadcast -receivers, of 
which the Linnet and Laursen " Piccolo Box 622 " 
is a good example. This is an a.m. /f.m. receiver 
covering six a.m. ranges (including trawler band), 
and the v.h.f. /f.m. band II, with internal ferrite aerial 
and an external extensible detachable dipole. 
No fewer than 12 transistors and 9 diodes are em- 
ployed in the circuit and the power output is 2 
watts. Consumption from the eight 1+V dry cells 
averages 25mA (40mA max.). An elliptical loud- 
speaker radiates through louvres in the top and back 
of the teak cabinet. 

Denmark is a maritime nation, and it was not sur- 
prising to fmd the yachtsman as well as the profes- 
sional seaman well provided for. The Braviour 
v.h.f. /f.m. marine telephone set (SD12B) has been 
developed to confirm with C.C.I.R. recommendations 
as set forth at the Warsaw conference and gives the 
choice of 12 channels. Both transmitter and re- 
ceiver are fitted with crystal ovens and the receiver 
also has an i.f. crystal filter giving selectivity of 
60 dB down at ± 30 kc /s. The transmitter is pro- 
vided with an automatic deviation limiter. On the 
Braviour stand was also seen the Swedish AGA 
Geodimeter ( Bergstand System) in which a light 
beam is modulated at 30Mc /s and the phase shift 
after reflection from a distant point is measured by 
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Modular construction in Arena 
television sets. 

means of a continuously variable delay line. 
Accuracy claimed is of the ceder of z inch in 30 
miles. 

The " Sailor 16T " marine communication re- 
ceiver which was shown working under the spray 
from a fountain throughout the period of the exhibi- 
tion is a remarkably compact design by S.P. Radio. 
It uses 13 transistors (OC 614 in the r.f. stage) and 
has a sensitivity better than 1µV on all four ranges 
275kc /s- 4Mc /s). Bandwidth is normally ± 3kc /s 
or 150c /s with b.f.o. and 1 -kc /s a.f. filter. An aerial 
switch gives the alternatives of a normal elevated 
aerial or a d.f. loop with sensing. Power consump- 
tion is 15mA to 25mA at 9V and the life of the 
built -in Type V1l -36 Hellesen cells recommended is 
about 150 hours. Alternatively the set can be con- 
nected to ship's supplies of 12, 24 or 32 volts. 

In the field of sound reproduction the interest in 
stereo seems to be sustained in Denmark, though 
artificial reverberation is making a bid and looks like 
succeeding in catching the ear of the general public. 
Bang and Olufsen have a new high -quality stereo 
amplifier (Type 608) with visual indication of the 
slope of tone compensation characteristics on the 
front panel. They have also developed a stereo 
torsional spring reverberation unit in which the 
delayed echoes can be recombined in phase or anti - 
phase to produce interesting effects. The new B. & 
O. ribbon microphone (BM5) is designed for easy 
conversion to stereo by stacking two plug -in units. 
The sensitivity is 82 dB (V /µbar) and the output 
impedance (in the secondary of the built -in trans- 
former) is 150 ohms. For record production B. & O. 
have a high -grade transcription turntable (607) fitted 
with a balanced tone arm which enables the pickup 
to track irrespective of level. A moving -iron stereo 
pickup cartridge has been developed with diamond 
stylus, a playing weight of 3gm and compliance of 
5 x 10 -6 cm /dyne. Channel separation is 20dB 
minimum. (This turntable is now available in 
England through Aveley Electric.) A complete re- 
card player (Model 608 VF) with transistor stereo 
pre -amplifier, based on the 607 turntable, was shown 
at Copenhagen. 

Measuring instruments, medical electronics, 
marine communication and closed- circuit television 
equipment shown by Disa Electronik (a subsidiary 
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"Piccolo Box 622" fm. /a.m. transistor receiver 

(Linnet & Laursen). 

Transistor marine communication receiver, 
"Sailor 16T" by S.P. Radio. 

Bang & 
pickup. 

of Dansk Industri Syndikat,, Compagnie Madsen 
A /S) all showed a quality of workmanship and per- 
formance that will bear comparison with the world's 
best. One well -known Disa instrument is the elec- 
tromyograph for recording activity simultaneously 
from three points in muscle. 

Stands in the gallery of the Forum were occupied 
by firms making electronic components, and here we 
noted the very wide range of iron -cored compo- 
nents, including a.f. and modulation transformers 
and a stereo tape recorder head with >60dB 
separation by JOrgen Schou; i.f. transformers and 
small fixed inductors for suspension in the wiring, 
by Prahn; television units and Yaxley and push- 
button type switches by Torotor -all of the very 
highest quality. 

Olufsen 607 gramophone turntable and 
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Improving Radio Reception 
USE OF TELEVISION AERIAL FOR LONG AND MEDIUM WAVES 

By B. S. CAMIES 

THE majority of modern receivers for sound recep- 
tion are fitted with internal aerials, usually a ferrite 
rod for long and medium -wave reception. In regions 
of high field strength, reception using such small 
collectors is quite satisfactory and, in fact, such 
aerials are frequently used for reception of more dis- 
tant stations such as Brussels and Hilversum although 
the signal -to -noise ratio is significantly worse than for 
local- station reception. 

For good reception of Continental medium -wave 
stations an external aerial is desirable and ideally this 
should take the form of a vertical rod, mounted on 
a high point such as a chimney, and connected to the 
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TO 
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Fig. 1. Simple filter which has proved satisfactory in 
operating medium -wave and television receivers from a 
single television aerial. 

receiver via a downlead. The downlead usually 
passes near sources of interferences such as electric 
motors and mains wiring and, to preserve a good 
signal -to -noise ratio, the lead itself should not act as 
an aerial. Thus a good form of downlead is a length 
of coaxial cable, the inner conductor conveying the 
signals from aerial to receiver, the outer conductor 
being earthed. Such a system can give good results; 
but even better performance is possible if the charac- 
teristic impedance of the coaxial lead is matched to 
the aerial impedance and to the receiver -input im- 
pedance. This requires the inclusion of matching 
transformers at each end of the coaxial cable. 

A simple installation of the first type described 
above can make a striking improvement in medium - 
wave reception. By using such a system in London, 
for example, the stations at Hilversum and Brussels 
can be received in daylight substantially free of back- 
ground noise. Few people, however, would be pre - 
pared to install a special aerial and downlead purely 
to improve medium -wave reception. Fortunately it 
is not often necessary to make a special installation 
because the elevated vertical rod and screened down - 
lead already exist in many houses in the form of an 
outdoor television aerial and the coaxial cable con- 
necting it to the television receiver. Experiments 
made with Band -I " X " and Band -I "H" aerials 
showed that they were effective medium- and long - 
wave aerials in spite of the reflector and other 
elements which, though useful at v.h.f., perform no 
useful function at lower frequencies. Results on long 
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and medium waves were also satisfactory using tele- 
vision- aerial installations in which a Band -I aerial 
and a Band -III array are connected to a common 
downlead via a diplexer. 

The next problem is whether a Band -I aerial can 
be made to feed a television receiver and a medium - 
wave receiver without complication or expense and, 
at the same time, without introducing serious losses 
between aerial and either receiver. Experiments 
showed that a simple filter such as that illustrated in 
Fig. 1 was all that was necessary. For successful 
results the reactance of the inductor L must be 
high at v.h.f. (to avoid short -circuiting the tele- 
vision- receiver input) but low at medium -wave fre- 
quencies to minimize loss of signal input to the 
medium -wave receiver. An inductor of 5.51H (340 
reactance at 1Mc /s and 1.7k0 at 50Mc /s) has 
proved satisfactory. The reactance of the capacitor 
C should be small at v.h.f. compared with the input 
impedance of the television receiver and large at 
medium -wave frequencies (to avoid short -circuiting 
of the input to the medium -wave receiver). (A value 
of 200pF is satisfactory (160 reactance at 50Mc /s 
and 8000 at 1Mc /s). However, the aerial circuits 
of many television receivers include a capacitor of 
approximately this value (intended to isolate the 
aerial connection from the chassis which is commonly 
in direct connection with the mains) and it is not 
then necessary to include another capacitor in the 
external filter circuit. The inductor L, if wound on 
a ferrite core, can be very small physically* and will 
fit easily inside a small terminating box for a coaxial 

A suitable component is Aladdin type PP16128/16129 5.5íH. 

FROM 
TELEVISION 

AERIAL 

TO 
TELEVISION 

RECEIVER 

TO 
MEDIUM -WAVE 

RECEIVER 

Fig. 2. One way in which filter components can be 
accommodated in coaxial -cable terminating box mounted 
on skirting board. 

WIRELESS WORLD, OCTOBER 1961 

www.americanradiohistory.com



cable. A neat installation then results as suggested 
in Fig. 2. 

It is, of course, not usual for the aerial connection 
to a medium -wave receiver to be made via a long 
length of coaxial cable and it is important to know 
whether the large capacitance of such a cable has any 
effect on the alignment of the receiver. This depends 
on the type of aerial -input circuit used in the receiver 
and these can be classified into the following three 
groups : - 

1. Those using an input transformer with a small 
primary winding which is intended to resonate 
with the aerial capacitance at a frequency above 
the working band. 

2. Those using a transformer with a large primary 
winding which is intended to resonate with the 
aerial capacitance at a frequency below the 
working band. 

3. Those using a shunt -capacitance aerial -coupling 
circuit; this type of input circuit is often used 
when the receiver has a ferrite -rod aerial. 

For aerial input circuits of Types 2 and 3 the large 
capacitance may cause some misalignment of the 

signal - frequency circuits of the receiver and this is 
likely to show up as a loss in sensitivity at the low - 
frequency end of the band (compared with the sen- 
sitivity at the high- frequency end). This loss can be 
corrected by an adjustment of the signal- frequency 
inductance, e.g., by sliding the medium -wave coil 
along the ferrite rod or adjustment of the core posi- 
tion of the aerial coil to give maximum sensitivity at 
say 600kc /s. Adjustment of the signal- frequency 
trimmer to give maximum sensitivity at say 1.5 

Mc /s is also desirable to obtain the maximum benefit. 
If the receiver has an input circuit of Type 1 there 

is a possibility that the large capacitance of the cable 
may resonate with the primary winding within the 
working band and this will cause poor alignment and 
poor sensitivity which cannot be corrected by 
re- alignment of the signal- frequency circuits. If it is 
suspected that this is occurring a 200 -pF fixed capa- 
citor should be connected in series with the coaxial 
lead to the aerial terminal of the medium -wave 
receiver very close to the terminal. This will prevent 
resonance within the working band and all that is 

necessary is possible re- alignment of the signal - 
frequency circuits of the receiver, as described above. 

BOOKS RECEIVED 

Transistor Circuit Analysis, by Maurice V. Joyce and 
Kenneth K. Clarke. Intended for use as a reference 
book or text book, the work presents basic analytical 
methods of transistor circuit design. The reader is 

expected to be conversant with the pole -zero pattern in 
network analysis, transient analysis and logarithmic gain 
and phase plots. After dealing with low- and high - 
frequency amplifiers, and pulse circuits, a chapter is 

devoted to the family of negative resistance devices, and a 

further chapter to oscillators. Problems are set on each 
chapter. Pp. 461. Addison -Wesley Publishing Com- 
pany, Inc., 10 -15, Chitty Street, London, W.1. Price 
81s. 

The Walter Tape Recording Book, by Joseph M. 
Lloyd. An instruction book covering the operation and 
maintenance of all types of Walter tape recorder. The 
book is intended for the novice, and Jargon is con- 
spicuous by its absence. Pp. 160; well illustrated. 
Focal Press, Ltd., 31, Fitzroy Square, London, W.1. 
Price 12s 6d. 

Initiation à l'Electronique, by R. Faure. An intro- 
ductory text on electronic engineering. A description 
of the physical picture of conduction is followed by a 

chapter on the operation and design of valves, after 
which some applications of valves -amplification, 
oscillation, transmission and frequency -modulation -are 
given. Semiconductors, gas tubes and photoelectric 
devices are described, with their uses, and the final two 
chapters deal with microwaves and television. Pp. 355; 
illustrated. Dunod, Editeur, 92, rue Bonaparte, Paris 
6e. Price 29 NF. 

Radio Astronomy by F. Graham Smith. Intended 
for the layman, this book explains in a very readable 
and entertaining style, the origin, detection and inter- 
pretation of stellar radio emissions. Many fine photo- 
graphs are included. Pp. 264; Figs. 50; plates 16. Pen- 
guin Books, Harmondsworth, Middx. Price 7s 6d. 

Translation from Russian for Scientists by C. R. 
Buxton and H. S. Jackson. The authors first seek to 
teach the Russian alphabet by giving a list of place- 
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names in Russian which are similar to their English 
equivalents. Grammar is then dealt with in sections, 
with translation exercises based on each point. Prac- 
tice in translation is given by a number of extracts from 
Russian publications, with help in the form of subject 
and verb indication. A further section gives practice 
in translating scientific Russian in the fields of physics, 
and electrical and chemical engineering. Pp. 299. 
Blackie and Son Ltd., 17 Stanhope Street, Glasgow, 
C.4. Price 30s. 

Fundamentals of Digital Instrumentation by D. S. 

Evans. Concerned mainly with shaft -driven digitizers, 
the book describes several types of binary code and the 
reasons for the variations. Coding, decoding, sampling 
and storage are among the subjects discussed, and the 
author describes some industrial applications of digit- 
izers. Pp. 39, Figs. 16. Hilger & Watts Ltd., 98 St. 
Pancras Way, London, N.W.1. Price 7s 6d. 

Tubes and Circuits by George J. Christ. Designed 
to enable the practical man to approach complex equip- 
ment as a collection of basic circuits, the book deals 
first with electronic devices, and goes on to describe 
their application in amplifier and oscillator circuits. Gas - 
filled and photoelectric devices are described, and a 
chapter on industrial electronics is included. Pp. 192; 
Figs. 170. Gernsback Library Inc., 154 West 14 Street, 
New York 11, N.Y. Price $3.45 (paperback) $5.00 (cloth 
bound). 

NOVEMBER ISSUE 

Due to a temporary re- arrangement of our printing 
schedule the November issue of Wireless World will 
not appear until October 30th, a week later than 
usual. It will include reports on the Computer 
Exhibition (Olympia, Oct.3rd- 12th)and the Paris Radio 
Show (Sept. 14th- 25th), in addition to the usual quota of 
technical articles, features, and news. 
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S.S.R. for U.K. Air Traffic 
FOLLOWING the recent trials of secondary sur- 
veillance radar at London Airport (see p. 396, 
August issue) the Ministry of Aviation has an- 
nounced its intention to introduce S.S.R. in the 
planning of the future U.K. air traffic services. Its 
use with transponder equipped aircraft giving 
coded replies will provide continuous target iden- 
tity information, simplify A.T.C. co- ordination and 
overcome many of the limitations associated with 
primary radar. 

From about July next year it will become man- 
datory for all civil aircraft operating above 25,000 
feet to carry transponder equipment. At a later 
date aircraft flying at lower altitudes will also have 
to carry transponders. 

S.S.R. facilities will be provided at each of the 
long -range radar stations now being planned to 
form part of an overall integrated civil- military air 
traffic control organization. 

R.E.C.M.F. in Sweden 
THE fourth Stockholm exhibition to be organized 
by the British Radio and Electronic Component 
Manufacturers' Federation opens on October 9th 
for five days. As will be seen from the list of 
exhibitors below, some 40 manufacturers of com- 
ponents, instruments and gramophone equipment 
are taking part. The show, which will be the 
largest yet organized abroad by the R.E.C.M.F. and 
is being held in Ostermans Marmorhallar, Birger 
Jarlsgatan 18, is to be opened by the British Ambas- 
sador to Sweden. 

A.E.I. 
Amphenol -Borg 
Bakelite 
Beckman Instruments 
Belling & Lee 
Bird, Sydney S., & Sons 
Bulgin, A. F., & Co. 
Cannon Electric (Gt. Britain) 
Colvern 
Dawe Instruments 
Electrolube 
Electronic Components 
Electronic Engineering 
Electronic Technology 
English Electric Company 
Enthoven Solders 
Formica 
Garrard Engineering & Mfg. 
Goodmans Industries 

Hellermann 
Heywood & Co. 
Hughes International 
Hunt (Capacitors) 

Iliffe Electrical Publications 

Linton & Hirst 
London Electrical Mfg. Co. 

McMurdo Instrument Co. 
Morganite Resistors 
Mullard 
Multicore Solders 
M -O Valve Co. 

N. S. F. 

Painton & Co. 
Parmeko 
Plessey Co. 

Rola Celestion 
S.T.C. 
Steatite & Porcelain Products 
Technograph Electronic Pro- 

ducts 
Telcon Metals 
Texas Instruments 
Thorn Electrical Industries 
Wireless World 

Weather Ships 
THE Ocean Stations Network consists of nine 
radio stations in vessels supplied or paid for by 
eighteen member nations of the International Civil 
Aviation Organization whose airlines fly across the 
North Atlantic. The stations give surface and upper 
air weather information for use in meteorological 
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forecasting, search and rescue services, navigational 
aid to transatlantic aircraft and act as communica- 
tions relay points. 

The report on the operation of the ocean stations 
for 1960 states that they made radio contact with 
57,511 aircraft and 18,214 ships, which represents 
increases of 12% and 23% respectively over 1959 
figures; they provided navigational assistance to 
aircraft in the form of 47,732 radar fixes, 44,623 non- 
scheduled radio beacon transmissions and 2,901 
direction finder bearings. They also rendered 
medical assistance to seven ships and received 75 
aeronautical and 423 marine SOS messages. 

Italian TV on U.H.F.- Italy's second television pro- 
gramme will be introduced on November 2nd when the 
country's first eight stations to operate in Band IV 
are brought into service. They will serve about 50% 
of the population. The broadcasting authority Radio - 
televisione Italiana (R.A.I.) plans to have a network 
of 42 u.h.f. stations in operation by the end of next 
year which will serve about 70% of the population. 
The u.h.f. stations will be sited with the existing trans- 
miners operating in Bands I and III. 

Dr. Gilbert F. Dutton, of E.M.I., is to be chairman 
of the session covering disc recording and reproduction 
at the Convention of the Audio Engineering Society in 
New York which opens on October 9th. He is also 
delivering a paper on " The assessment of two -channel 
stereophonic reproduction performance in studio monitor 
rooms, living rooms and small theatres " at the 
" stereophonics " session. The only other British con- 
tribution to the Convention is being made by P. J. 
Pyke, also of E.M.I., whose paper is entitled " The 
design and performance of the E.M.I. integrated stereo 
pickup and arm." 

A.F.C.E.A. -The new president of the London 
Chapter of the American Armed Forces Communications 
and Electronics Association is Lt. Col. Sanford B. Hunt. 
The vice -presidents are Col. A. H. Snider, Harvey 
Schwartz and Lt. Col. John T. Newman. Membership 
of the Chapter is open to British communications and 
electronics engineers and there are five U.K. associate 
vice -presidents -Sir Reginald Payne -Gallwey, Sir 
Harold Bishop, Major General A. M. W. Whistler (War 
Office), W. G. J. Nixon (G.E.C.) and L. T. Hinton 
(S.T.C.). 

B.B.C. Research Scholarships. -Each year the B.B.C. 
awards research scholarships (valued at £500 per 
annum) to university graduates in electrical engineering 
or physics, giving them the opportunity to work for a 
higher degree. The only condition applying to the 
subject for research is that it -must be in those fields 
of telecommunications or physics which have an appli- 
cation to sound or television broadcasting. This year 
three scholarships have been awarded. J. Elliott, who 
graduated at Imperial College, University of London, 
has been awarded a one -year scholarship and two-year 
scholarships have been awarded to K. L. Hughes, a 
graduate of Birmingham University, and B. J. Tilley, 
who graduated at University College of Swansea. 

D.S.I.R. Headquarters are now at State House, High 
Holborn, London, W.C.1 (Tel: Chancery 1262). 
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The National Lending Library for Science and Tech- 
nology has been opened at Boston Spa, Yorkshire, and 
is due to become fully operational in the autumn of next 
year. This new library, which will eventually absorb 
the Science Museum Library, is the first of two to be 
set up following the recommendations of the Advisory 
Council for Scientific Policy. Forming a separate 
directorate of the Department of Scientific and Industrial 
Research under the leadership of Dr. D. J. Urquhart, the 
library will provide a loan and photocopying service 
of scientific literature for industrial and research organ- 
izations, Government departments and educational 
establishments. The second library, the National 
Reference Library for Science and Invention, will be 
based upon the present Patents Office Library, but is not 
expected to open until 1965. 

B.S.R.A. 25 Years Old. -A whole -day Audio Con- 
vention has been arranged by the British Sound Record- 
ing Association to mark its Silver Jubilee. It will be 
held at the I.E.E. from 10 a.m. on October 14th. Regis- 
tration fee for non -members is 30s. Applications for 
tickets should be made to S. W. Stevens- Strattcn, 
" Greenways," 40 Fairfield Way, Ewell, Surrey. 

B.S.R.A. in Bristol. -Details of the lecture programme 
drawn up by the 21 founder members of the recently 
formed Bristol Centre of the B.S.R.A. are obtainable 
from P. J. Hynam, 93 Badminton Road, Downend, 
Bristol. 

Flight Test Instrumentation. -The second Inter- 
national Flight Test Instrumentation Symposium will 
be held at the College of Aeronautics, Cranfield, Bucks., 
on April 16th, 17th and 18th, next year. 

" Parametric Amplification with Transistors." -Since 
the article on p. 498 of this issue went to press, the 
author has asked us to make two amendments. Equation 
2 should read f e =1 /2nr6Ce where re is the input resist- 
ance and C. the total input emitter capacity, and equa- 
tion 3 should read re= (KTe /q) (1 /Ie) (1 /(1- a))+rbti 

" Low- voltage Stabilizer Using Semiconductors." - 
We regret that in drawing Fig. 3 of this article in the 
September issue, the connection from the error -sensing 
device to the emitter of V4 was omitted. 

Space Communication. -This model of a steerable 
ellipsoidal paraboloid, similar to that which will be 

erected on Goonhilly Down, Cornwall, by the Post Office 
for transatlantic communication via satellites, was shown 

at the Radio Show. 
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EDUCATIONAL MATTERS 
Bradford Institute of Technology. -DL. G. N. 

Patchett, head of the Department of Electrical Engi- 
neering at the Institute, has sent us a prospectus for 
1961 -62. It includes a synopsis of the syllabus for the 
four -year Dip. Tech. sandwich course and details of 
part -time day and evening courses for the H.N.C. with 
radio and electronics as the main subjects and courses 
for professional qualifications (I.E.E. and Brit.I.R.E.). 

Higher Technology. -In order to give wider publicity 
to special advanced courses in higher technology being 
held in the London and Home Counties Region a 
bulletin is issued by the Regional Advisory Council for 
Technological Education. The issue covering the 
Autumn term includes 128 pages of information on 
courses (mostly part -time) at over 40 colleges. It is 
obtainable from the Council at Tavistock House South, 
Tavistock Square, London, W.C.1, price 3s 6d. 

Hendon Technical College is running a number of 
short evening courses during the present term. Among 
them are a 12- lecture course on wave filter design com- 
mencing September 27th; a 12- lecture course on elec- 
tronic digital computers (September 28th); eight lectures 
on high -fidelity sound reproduction (October 18th) and 
15 lectures on transistors and transistor circuit design 
(October 24th). The fee for each of the first three is 
£1 and for the last 30s. 

The Borough Polytechnic, Borough Road, London, 
S.E.l, is again providing a course of 20 evening lectures 
on the fundamental principles of pulse techniques. It 
begins on October 2nd (fee 50s). A supplementary 12- 
week laboratory course is also provided. This will be 
given on Thursday evenings beginning on September 
28th and repeated on Monday afternoons from October 
2nd (fee 20s). A course of 22 lectures on transistors 
and allied devices is being given on Tuesday afternoons 
and repeated in the evenings commencing October 3rd 
(fee 50s). The technique of technical writing is covered 
in a 6- lecture course beginning on Friday, October 20th, 
at 2.30 (fee 10s). 

Twickenham Technical College, Egerton Road, 
Twickenham, Middlesex, is organizing a series of three 
special 4 -week full -time courses during the present 
session. The first, dealing with electronic circuit design, 
begins on October 2nd; the second a course on tran- 
sistor theory and applications from November 6th, and 
the third on principles of automatic control, from 
January 15th. The fee for each course is 3 gn. 

Four new educational filmstrips were recently issued 
by Mullard. The first two, " Manufacture of junction 
transistors " and " Basic transistor circuits," are 
intended for grammar school pupils or the more junior 
students at technical colleges. The others -on ampli- 
fication and amplifiers -are designed especially for the 
student electronics engineer or technical trainee in the 
Services. All four strips are available with teaching 
notes from Unicorn Head Visual Aids Ltd., 42 West- 
minster Palace Gardens, London, S.W.1. The first (in 
black and white) costs 15s, and the others, which are 
coloured, cost 25s each. 

Radio Amateur Courses. -In addition to those courses 
in preparation for the Radio Amateurs' Examination 
mentioned in previous issues, we have received details 
of the following classes:- Bradford Technical College, 
Bradford 5, Wednesdays at 7.0; Spencer Park School, 
Trinity Road, London, S.W.11, Mondays and Thurs- 
days at 7.30; Derby and District College of Technology, 
Derby, Mondays and Fridays at 7.0; Technical Institute, 
Bognor Regis, Wednesdays and Fridays at 7.0; North- 
wood Evening Institute, Northwood Hills, Middx, Mon- 
days and Thursdays at 6.30; Montem School, Homsey 
Road, Holloway, London, N.7, Mondays, Tuesdays and 
Wednesdays at 7.0; Birkenhead Technical College, 
Thursdays. 
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Personalities 
S. S. Eriks, managing director of Mullard Ltd., has 

been appointed an honorary Knight Commander of the 
Order of the British Empire "in recognition of his valu- 
able services to British official interests." Born in 
Holland in 1900, he joined N. V. Philips in Eindhoven 
in 1924, and was later appointed general manager of 
Mullard. During the war all the Philips interests in 
Great Britain were integrated into the war effort under 
Mr. Eriks. He was awarded the O.B.E. in 1948. 

S. S. Eriks G. G. Macfarlane 

G. G. Macfarlane, Dr.Ing., B.Sc., F.Phys.Soc., deputy 
director of the National Physical Laboratory for the past 
two years, is to succeed W. J. Richards as director of 
the Royal Radar Establishment, Malvern. It will be 
recalled that Mr. Richards was recently appointed 
director of the new Staff College for Further Education. 
Dr. Macfarlane, who obtained his Dr.Ing. degree at 
Dresden in 1939 after two years' post -graduate research, 
was throughout the war at the Telecommunications 
Research Establishment (now R.R.E.) where he con- 
centrated on mathematical problems in radar and micro- 
wave physics. In 1945 he became head of the Mathe- 
matical Group, and from 1953 to 1960 he was deputy 
chief scientific officer at R.R.E. 

Brigadier J. D. Haigh, O.B.E., M.A., M.I.E.E., who 
joined The Plessey Company in 1958, and since 
February last year has held the position of divisional 
manager of the Capacitors and Resistors Division, 
Swindon, has been appointed general divisional manager 
of a group of Divisions. From 1939 until 1941 
Brigadier Haigh was a radar instructor at the School of 
Anti -Aircraft Artillery. In 1946 he joined the Ministry 
of Supply where he was responsible for the develop- 
ment of army radar equipment until 1950. From 1954 
until he joined Plessey, he was Director of Electronic 
Research and Development in the Ministry of Supply. 

, J. A. G. Mitchell succeeds the late F. W. Endicott as 
B.B.C. Scottish Engineer and becomes responsible for 
the engineering services of the B.B.C.'s sound and tele- 
vision studios and outside broadcast units in Scotland. 
He joined the B.B.C. in 1927 and since 1950 has been 
regional engineer, Northern Ireland, where he is suc- 
ceeded by J. D. MacEwan, B.Sc., A.M.I.E.E., A.M.Brit. 
I.R.E. Mr. McEwan joined the B.B.C. in 1947. For 
the past year he has been engineer -in- charge (tele- 
vision), Birmingham, where his successor is A. H. Hill, 
M.A. Mr. Hill, a graduate of the University of 
Cambridge, joined the B.B.C. in 1940 as a transmitter 
maintenance engineer and transferred to the Television 
Service in 1951. He has been assistant engineer-in- 
charge (television) at Birmingham, since 1959. 
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Sir Bernard Lovell, director of the Nuffield Radio 
Astronomy Laboratories of the University of Man- 
chester, is the first recipient of the Daniel and Florence 
Guggenheim International Astronautics Award. This 
Award, presented by the International Academy of 
Astronautics, includes a prize of one thousand dollars, 
and is to be given annually to an individual who has 
made outstanding contributions to the progress of astro- 
nautics during the preceding five years. 

Donald G. Fink, recently appointed vice -president 
for research of the Philco Corporation, joined the 
organization in 1952 prior to which he was for some 
years editor -in -chief of our New York contemporary 
Electronics. Since 1957 he has been director of Philco's 
Research Division. Mr. Fink has served on many 
American and international committees and has been 
chairman of the co- ordination committee of the U.S. 
National Stereophonic Radio Committee and was from 
1950 -52 vice -chairman of the National Television 
System Committee (N.T.S.C.). 

L. J. Davies, C.B.E., M.A., B.Sc., M.I.E.E., for the 
past 16 years director of research of what is now A.E.I. 
(Rugby), has been appointed director of research of the 
parent company, Associated Electrical Industries Ltd. 
After graduating at Oxford and carrying out post- 
graduate work he joined B.T.H. (now A.E.I., Rugby), 
in 1924. He is succeeded at Rugby by J. E. Stanworth, 
D.Sc., F.Inst.P., who joined B.T.H. in 1937 as a glass 
technologist. 

F. K. Chorley, chief development engineer of Epsylon 
Industries Ltd., has been appointed chief engineer. He 
joined Epsylon early in 1960 from the Plessey -owned 
Cottage Laboratories Ltd., where he was deputy project 
leader of research and development on underwater 
detection systems. The company's new chief develop- 
ment engineer is G. A. McKenzie. He was formerly 
with the B.B.C. Designs Department and immediately 
prior to joining Epsylon last year was with the Plessey 
Company. 

L. A. Woodhead, director and general manager of 
Cossor Instruments Ltd. and past president of the 
Scientific Instrument Manufacturers' Association, has 
accepted the chairmanship of the Organizing Committee 
of next year's International Instruments, Electronics and 
Automation Exhibition, in succession to the late Philip 
Canning, who died recently in Switzerland. 

C. R. Russell has been appointed product planning 
adviser to the management of the M -O Valve Company. 
He joined the G.E.C. in 1947 and was engaged on valve 
research work at the Wembley Research Laboratories, 
now the Hirst Research Centre, until his appointment 
last December as export sales manager in the M -O 
Valve Company. 

Michael Keegan, director of the Radio and Television 
Retailers' Association, has relinquished all executive 
responsibility at Multisignals Ltd. but remains a mem- 
ber of the board of that Company. 

H. C. J. Tamer, A.M.I.E.E., A.M.Brit.I.R.E., has 
been appointed by the B.B.C. as engineer -in- charge, 
television news, in succession to A. D. D. Strathairn 
who has retired after 27 years' service in the Corpora- 
tion. Mr. Tamer joined the B.B.C. in 1944 and has 
been in the Television Service since 1949. 

J. P. Engels has been appointed managing director of 
Philips Electrical Ltd. in succession to G. F. Hofman 
who has retired after 40 years' service with Philips. 
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George Bradshaw, B.Sc., A.M.I.E.E., who has been 
on the staff of R.R.E. since 1951, where he is at present 
leading a team on research and development of solid 
circuitry, is joint author with Colin H. Taylor, 
Grad.I.E.E. (deputy leader of the team), of the article 
in this issue on a solid circuit microminiature oscillator. 
Mr. Bradshaw was at No. 1 Radio School, R.A.F., from 
1939 to 1941 following which he was on radio main- 
tenance until 1948 when he went to Leeds University. 
He graduated in 1951. Mr. Taylor has been with R.R.E. 
since 1943 except for 3 years when he was in the City 
of Birmingham Electricity Supply Department. 

Appointments to its two latest stations -Durris and 
Mounteagle which are to serve the North -East Scotland 
area -are announced by the I.T.A. D. H. Rennie, 
who is 39 and joined the I.T.A. in 1955 after five 
years at the Air Ministry, has become engineer -in 

charge at Durris. The assistant engineer -in- charge is 
G. L Wilson. He is 42. He joined the Authority in 
1958, having previously been with the B.B.C. and with 
the R.A.F. on radar maintenance. P. G. James, 
A.M.Brit.I.R.E., aged 39, who is appointed engineer -in- 
charge at Mounteagle, was with the B.B.C. from 1946 
until he joined the I.T.A. as assistant engineer -in- charge 
at Winter Hill in 1959. The assistant engineer -in- 
charge at Mounteagle is 29- year -old G. Askey. He has 
been with the Authority since 1957 prior to which he 
was with Pye. 

R. E. Cooke, B.Sc.(Eng.), has resigned from the board 
of directors of Wharfedale Wireless Works Ltd., which 
he joined in 1955, and is forming a new company, K.E.F. 
Electronics Ltd. Its head office and works will be at 
Tovil, Maidstone, Kent. The other directors of the new 
company are: R. L. Pearch, I. J. Balls and M. McGrady. 

News from Industry 

Thorn Electrical Industries, whose domestic radio and 
television interests are operated under a number of trade 
names including Ferguson, Philco, Pilot, Ultra, His 
Master's Voice and Marconiphone (the last two in asso- 
ciation with E.M.I.) records in its annual report a group 
trading profit of £4,113,907 which is nearly £200,000 
above the previous year. The net profit after all charges, 
including taxation, was £1,500,000. 

Ultra Electronics Ltd. has acquired from K.G. (Hold- 
ings) Ltd. the entire share capital of its subsidiary, W. S. 

Electronics Ltd. for approximately £125,000. It is 

stated by Ultra that it is intended to continue the busi- 
ness of W. S. Electronics as a separate entity within 
the group. At the annual general meeting on August 
25th the parent company, Ultra Electric (Holdings) 
announced a group profit before taxation of £452,495 
for the year ended last March. 

Telefusion Ltd., announces a group trading profit for 
the year ended April 26th of £1,434,250 (nearly 
£300,000 above the previous year). After provisions for 
depreciation (£965,763) and taxation, the net profit was 
£292,257. 

Semiconductors Ltd., of Swindon, Wilts., has become 
a wholly owned subsidiary of the Plessey Company. 
The Philco Corporation has sold its minority holding to 
Plessey. The announcement states that Semiconductors 
Ltd., " continues as a non -exclusive licensee of Philco 
with respect to the manufacture and sale of transistors ". 
The reconstituted board of directors comprises Sir Allen 
Clark (chairman), John A. Clark, Dr. J. Reekie, D. H. 
Roberts, G. C. Gaut, and G. Campbell. 

Dubilier Condenser Company's trading profit of 
£266,444 for the year ended last March was £86,277 
less than the previous year. The chairman, F. H. 
McCrea, in his report referred to the agreement recently 
made between Dubilier and the Cornell -Dubilier Electric 
Corp., of New Jersey, which provides for the exchange of 
development and patent information. 

Cable & Wireless. -The annual report and accounts 
of Cable & Wireless Ltd., which is issued by H.M.S.O. 
as a White Paper (Cmnd. 1452), records that the profit 
of £4,440,462 for the year to March 31st last was over 
£1M higher than in the previous year. 
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The Metal Industries Group, which includes Avo, 
Taylor Electrical, Lancashire Dynamo and Brookhirst- 
Igranic, announced at the annual meeting on September 
19th a trading profit for 1960/61 of £2,436,043. The 
chairman, Sir Charles Westlake, stated that the com- 
pany's electrical interests now account for nearly 75% 
of its profits and the original metals and shipbreaking 
side for less than 10 %. 

Dansette Products Ltd., which changed its name from 
J. & A. Margolin Ltd. and became a public company 
earlier this year, records a net profit for 1960/61 of 
£138,715 -a decrease of £20,000 on the year before. 

G.E.C. -The report presented at the 61st annual 
general meeting of the General Electric Company on 
September 7th showed that although the sales for the 
year ended in March were £118.6M compared with 
£116.9M the year before the trading profit fell from 
£4.5M to £2.9M. 

Storno- Southern Ltd., of Camberley, Surrey, has 
taken over responsibilities of marketing, servicing and 
installing G.E.C. mobile -radio equipment. Some mem- 
bers of the G.E.C. engineering staff are being transferred 
to Storno- Southern Ltd., who has established an office 
with sales and servicing facilities and a spares depot at 
2 Arbury Avenue, Coventry. (Tel.: Coventry 87521.) 
The two companies' products are complementary, 
Storno- Southern manufacturing f.m. equipment, and 
G.E.C. amplitude- modulated equipment. 

Shure Electronics Ltd., has been formed to handle 
Shure products in the United Kingdom. J. W. Maunder, 
who has represented Shure in this country since 1960, 
has been appointed managing director. A sales office and 
service centre has been established at 84 Blackfriars 
Road, London, S.E.1. (Tel.: Waterloo 6361.) 

Associated Transistors Ltd., which was formed jointly 
by A.T.E., English Electric and Ericsson Telephones 
some three years ago and has a semiconductor factory 
at Ruislip, Middx., has been acquired by Mullard. This 
announcement followed the news of the proposed 
merger of A.T.E. and Ericsson with Plessey. 

Channel Electronic Industries, which operated from 
Burnham -on -Sea, Somerset, has gone into voluntary 
liquidation. 

E 
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Pye -Ling Ltd., the recently formed company set up 
to market in this country the vibration systems of W. 
Bryan Savage Ltd. (a member of the Pye Group), and 
Ling Electronics, of the U.S.A., has announced its board 
of directors. The members are N. A. Twemlow, M.B.E. 
(chairman), P. H. Taylor (managing director) and F. R. 
Semark, together with two directors from the American 
company. Pye -Ling's headquarters are at 7 -8 Dalston 
Gardens, Stanmore, Middlesex. (Tel.: Wordsworth 
0226.) 

James Scott (Electronic Engineering) Ltd., formerly 
the electronics division of what is now James Scott 
(Electrical Holdings) the parent of a group of Scottish 
companies, has made a reciprocal arrangement with 
Laboratory for Electronics Inc. (L.F.E.) of Boston, 
U.S.A., for each company to represent the other in its 
own territory. I. Sclar is chairman of the Scott group 
and is also chairman and joint managing director of 
James Scott (Electronic Engineering). The other joint 
managing director is A. L. Whitwell and N. Williams 
is a director and chief engineer. The company's head- 
quarters are at Carntyne Industrial Estate, Glasgow, E.2, 
and its London office is at 20 Grosvenor Place, S.W.1. 

Radio & Television Trust. -D. D. Prenn, the chair- 
man, announced at the annual meeting on August 10th 
that he intended to bring into the group Thermionic 
Products (Electronics) Ltd., in which he holds the con- 
trolling interest. Airmec and British Communications 
Corporation are subsidiaries of R. & T.T. 

Frequency control of the carrier of the B.B.C.'s long - 
wave transmitter at Droitwich will be maintained to 
within 5 parts in 10' ° per 24 hours by two standard 
frequency oscillators recently supplied by Airmec. 
These oscillators employ an Essen Ring Crystal in a 
bridge -stabilized circuit operating at 100kc /s. 

Mono and stereo recordings of the same performance 
can be made simultaneously on a 17- channel audio 
mixing control console being manufactured by E.M.I. 
Electronics Ltd., for Levy's Sound Studios, of New Bond 
Street, London. 

Audio and Video Rentals Ltd., of Video House, 27- 
29 Whitfield Street, London, W.1, has introduced a 
trade hire service for closed- circuit television equipment, 
which is available to dealers, public address operators, 
etc. 

A third weather ship, formerly the frigate Rushen 
Castle, is to be equipped by Marconi's with new radio- 
communication and automatic d.f. equipment and to 
have its present radar gear modernized. Marconi's 
recently completed similar conversions in the O.W.S. 
Weather Adviser and Weather Monitor. 

Tung -Sol Electric Inc., of New Jersey, U.S.A., has 
appointed Walmore Electronics Ltd., as distributors of 
its valves and semiconductor products in the United 
Kingdom. Also included in this arrangement are 
" Chatham " valves manufactured by a subsidiary. 

Telephone Cables Ltd., of Chequers Lane, Dagenham, 
Essex, formed in January this year and jointly owned by 
A.E.I. and Enfield Cables, is now handling all home and 
export business in paper and polythene insulated tele- 
phone cables, and in coaxial and other telecommunica- 
tions cables for both companies. 

Aero Electronics Ltd., of Gatwick House, Horley, 
Surrey, has been appointed the sole U.K. distributor 
for the United Transformer Corporation, of New York, 
who manufacture transformers, filters, magnetic ampli- 
fiers. etc. 

Pinnacle Electronic Products Ltd., of Pinnacle House, 
Howland Street, London, W.1, has opened a division 
catering exclusively for industrial valve users. A. H. 
Oldham, who recently joined the organization from A.E.I., is in charge of the division. 
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E.M.I. Electronics is to supply the transmitting 
aerials and feeder systems at five new stations being 
built by the B.B.C. Television and v.h.f. sound broad- 
casting arrays are being provided for the stations at 
Redruth, Cornwall; Beckley, Oxford; Ashkirk, Cumber- 
land; and Llandrindod Wells, Radnorshire; and a tele- 
vision aerial at the Morecambe Bay, Lancs., station. All 
will be horizontally polarized with the exception of the 
television array at Ashkirk. 

Soundcraft Magnetics Ltd., with premises at Hadden- 
ham, Bucks., has been formed to market in this country 
Soundcraft tapes, discs and cutting styli produced by 
Reeves Soundcraft Corp., of Connecticut. The chair- 
man of the new company is Sir Eric Ohlson, with 
F. S. G. Codling as managing director. The other 
directors are Sir Robert D. Ropner, D. Salisbury Green, 
T. G. Ohlson, G. Talbot Willcox, and J. C. M. Silvant. 

Mullard Equipment Ltd. has moved its commercial 
divisions and most of its production staff to a new fac- 
tory at Manor Royal, Crawley, Sussex. (Tel.: Crawley 
26386.) 

Decca Radar Ltd., recently opened a radar training 
school at Lambeth Pier in place of the one at Black - 
friars which had been in operation since 1950. The 
school provides 2-day courses in the operational use of 
radar for ships' masters and officers. 

Aerialite has provided recently equipment for com- 
munal aerial facilities in one of the largest blocks of 
flats erected in Great Britain -a 1,000 -dwelling unit at 
Sheffield. Installation was by the Tinsley Electric Co. 

R.G.D. and Regentone have opened sales head- 
quarters and trade showrooms at Brook House, 47 
Davies Street, London, W.1. (Tel.: Hyde Park 7901.) 

Grundig Closed- Circuit TV.- Wolsey Electronics has 
been appointed U.K. distributor of Grundig closed - 
circuit television equipment and measuring instruments. 

OVERSEAS TRADE 
Microwave Communications network to link the towns 

of Arequipa, Lima, Trujillo, Chiclayo and Piura in Peru 
is to be provided by the G.E.C. The network, compris- 
ing ten terminal and fifty -four both -way repeater equip- 
ments will extend for 1,100 miles along the Pacific 
coast. A main and a protection radio -frequency channel 
operating in the 2000Mc /s band, each with a capacity of 
240 speech channels, will be provided on all routes. 
In the event of failure or degradation of the working 
channel changeover to the protection channel is auto- 
matic. The G.E.C. is supplying similar equipment for 
a radio link between the Jamaican terminal of the 
U.S.A. -Jamaica submarine telephone cable and the 
Central Telegraph Office in Kingston. 

Societa Generale Semiconduttori (SGS), of Milan, 
Italy, has begun manufacturing and marketing the pro- 
ducts of the American company Fairchild Semiconduc- 
tor for the European market. Fairchild Semiconductor 
is s Division of Fairchild Camera and Instrument 
Corporation, Syosset, Long Island, N.Y., and owns a 
one -third interest in the Italian semiconductor firm. 

V.H.F. radio -telephone equipment is being supplied 
by Cossor Communications Company for the nine 
passenger ferries being built on the Clyde for service on the Bosphorus and Sea of Marmara, Turkey. 

Raytheon Company, of Massachusetts, has formed a 
new subsidiary, Raytheon -Elsi AG, with its head- 
quarters in Zug, Switzerland, to market electronic com- 
ponents in Europe. 

Mobile Radio.- Hassan Faraj Aldabi, of Sabah Street, Kuwait (P.O. Box: 2427), wishes to import British radio- telephone equipment for mobile radio installations. 
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NATIONAL RADIO SHOW REVIEW 

TECHNICAL TRENDS AND HIGHLIGHTS REPORTED BY "WIRELESS WORLD" STAFF 

TELEVISION 

There was some reference to a possible change of 
standards on most exhibitors' displays; but to avoid con- 
fusion, and it must he recorded that this was rife at 
the show, we will, before delving into details, first define 
our terms. Briefly the situation is that the Television 
Advisory Committee have recommended a change of 
standards to 625 lines, 50c /s field rate using negative 
modulation and f.m. sound spaced 6 Mc /s from the 
vision carrier. There are several different 625 -line 
standards recognized by the C.C.I.R. and in use already, 
but the one that is most widely used (Holland, West 
Germany, Switzerland, Italy and Spain, for instance) 
is the " Gerber " standard, which is often loosely 
called " C.C.I.R." This differs from the T.A.C. 
recommendation in channel -width needed (Gerber 7 

Composite picture showing parts of 405- and 625 -line pictures 
side by side. Original photographs were taken from two 23 -in 

Stella receivers and the reproduced portions here are about 
twice life size, i.e., corresponding to picture about 28 -in high. 

Mc /s, T.A.C. 8 Mc /s), sound -vision carrier spacing 
(5.5 Mc /s, 6 Mc /s) video bandwidth (5 Mc /s, 5.5 Mc /s) 
and vestigial -sideband characteristics (0.75 Mc /s, 1.25 
Mc /s). The main advantages of the T.A.C.- recom- 
mended system compared with the Gerber are slightly 
sharper pictures due to the wider video bandwidth and 
a reduced propensity to " streaking " (wider vestigial 
sideband). 

Picture Qualities. -The 625 -line pictures shown used a 

Gerber -type signal distributed at the high -frequency 
end of Band III (C.C.I.R. Channel 11), and converted to 
u.h.f. (about 500 Mc /s) at each stand for manufacturers 
having u.h.f. tuners in their receivers. Pye supplied the 
equipment. The " live " picture was of a tank of fish 
(G.E.C. used a model railway at their own show at 
Horticultural Hall) and the 405 -line broadcasts did not 
carry the same picture, thus a fair comparison of 405 
with 625, let alone T.A.C. 625, was not possible. How- 
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ever, armed with an idea of the ticoretical advantages 
over 405 lines we set to work. 

The first advantage should be slightly sharper pic- 
tures. In practice this proved hard to see. Secondly, 
the visibility of scanning lines should be reduced. Pairs 
of similar sets running side by side were approached 
until the 405 scanning lines could just be perceived (opti- 
mum viewing position for seeing maximum detail on 
405). But the lines of the 625 picture could then be seen 
also and this was attributed to 50c /s flicker between 
fields of the complete picture. Thus the only conclusion 
that emerges is that the field rate should be raised. The 
difference in structure was more obvious, though, when 
brightness and contrast were reduced to the point where 
flicker was not annoying. 

Conversion Methods 
To meet a possible -some say a probable -future in 
which there will be television in this country in 625 as 
well as 405 lines, manufacturers have disclosed various 
plans. 

Convertible Sets. -Thus we come to the first alternative; 
that of claiming that receivers are convertible " if or 
when ". Strictly speaking this is true of any set, however 
old : the scan coils, frame timebase, c.r.t., a.f. system 
and power pack should be capable of operation on 
practically any standard; but the tuner, i.f. stages, sound 
detector, video amplifier and line timebase would need 
to be replaced. The modern set with its unit construc- 
tion lends itself to this exercise, especially as most 
modern line timebases can be changed to 15 kc /s opera- 
tion, and although this type of conversion might be the 
most expensive to carry out in the event of dual - 
standards switching being necessary, it allows the lowest 
first price. A particularly noteworthy example of this tech- 
nique was by Ultra, who showed a standard 405 -line 
set with a prototype conversion kit. The conversion 

Ultra Model 19 -84 405 -line television receiver and kit of parts 
for conversion (in a few minutes) to a fully switchable 
625/405 -line receiver. 
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625 -line conversion " kit " for Ferguson " Senator " receiver. 
Note slide switch on i.f. unit for raising frame -timebase 
frequency and amplitude for 60c /s frame -rate transmissions. 

results in a switchable set : if a switchable set is not 
necessary, then the change could be made by replacing 
units only. 

Switchable Sets. -The second and third approaches 
assume that 405- and 625 -line services will exist side 
by side with different programmes so that a dual- standard 
set will be necessary; but the second is realistic in the 
sense that it incorporates only the switch and other 
mechanical circuit provisions for switching. 

Good examples of this technique were shown by 
Ferguson, His Master's Voice, Marconiphone and 
Murphy. In the Murphy set the switch is locked, only 
to be brought into play when it is coupled up to an 
additional unit which was, for illustrative purposes, 
shown as a 3 -in high plinth added to the base of the 
set. The prototype unit incorporated a u.h.f. tuner and 
alternative i.f. strip, video circuits and sound detector 
of the intercarrier type. (Vision and sound signals pass 
down the same i.f. strip. They beat at the vision detec- 
tor and the sound signal is extracted at a second i.f. 
corresponding to the sound /vision carrier spacing. This 
technique can only be used with f.m. sound and nega- 
tive video modulation because the vision signal is never 
allowed to fall to zero -" whiter than white " -and it 
minimizes oscillator -drift effects because the second 
sound i.f. depends only on sound -vision carrier spacing.) 
The Ferguson set has a switch that can be operated but, 
until extra components are fitted by dropping them onto 
the lugs provided and " plugging in ", some sections of 
the switch are short -circuited by " clip -off " wire links to 
avoid damage. A silicon h.t. rectifier replaces the valve 
so that higher h.t. (220 to 235V is common for 625 - 
line working) is available when required -it "loafs 
along " with a high -value series resistor until called upon. 
The e.h.t. rectifier filament is fed through an inductor 
mounted on the socket, so that its heater current is 
stabilized. Should 405 -line u.h.f. transmissions be 
started, an extra contact assembly clips into the existing 
tuner and u.h.f. diode -mixer " biscuits " are fitted; but 
the system capabilities are realized to the full on 625 
lines with an additional i.f. amplifier, sound detector, 
video amplifier, sync separator and flywheel timebase- 
control chassis clipped on at the back. The prototype 
unit shown by this company has at its own back another 
switch which raises the frame timebase amplitude and its 
frequency by 10c /s, for 525 -line, 60 c/s frame -rate trans- 
missions. Ferguson's stabilized timebase techniques pay 
off here too, because they reduce height and width 
changes by a factor of 4 or 5. 

This type of conversion facility has, on average, added 
two or three pounds to the cost of the set, with the 
prospect of conversion costs rather below those of the 
first group, should a switchable receiver be required. 

Switched sets. -The third solution is to hold one's nose 
firmly, assume all details of the standard to be used, 
and jump in at the deep end with the production of a 
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Pye dual- standard television receiver with chassis swung out to 
show interior. 

34.65Mc/s 
405 VISION 

CARRIER 

'32.9 Mc /s 
625 SOUND 

CARRIER 

6dB 
4.25Mc /s 

II., 
38.15Mc/s 40.9Mc /s 

405 SOUND ADJACENT 625 
TRAP SOUND TRAP 

38.9 Mc /s 
625 VISION 

CARRIER 

Representation of i.f. response of Pye dual- standards set. Note 
change -over of carrier relationships and narrowing of bandwidth 
on 405 lines. 

set capable of operation now on 625 lines. This is what 
Pye and Ekco have done, both firms patriotically choos- 
ing the T.A.C.'s proposed standard. Pye's set uses only 
14 valves and has the performance of a fringe -area set 
on 405 lines. The standards knob operates a slide switch 
mounted across the receiver panel of the set and affects 
the tuner, sound i.f., detector, video -amplifier and line - 
timebase circuits. The design assumes that 625 -line 
programmes would be on u.h.f., thus h.t. is switched to 
the u.h.f. tuner in this mode, the vision i.f. being 
38.9 Mc /s and the sound 32.9. The i.f. amplifier has a 
response roughly that required to give a vision pass - 
band of 4.25 Mc /s but the detailed shaping of the res- 
ponse is accomplished by the tuner- to -i.f. amplifier coup- 
ling circuits which are individual to each tuner. Vision and 
sound signals pass together through the two frame -grid 
amplifier valves and the beat between vision and sound 
carriers is extracted after detection, amplified further at 
6 Mc /s in the two sound i.f. valves and is demodulated 
by a ratio detector. The line timebase h.t. is raised to 
about 220V and the ratio between flyback and scan 
time is kept the same as on 405 as this simplifies the 
switching. 

On 405 lines, the v.h.f. tuner (and its own rejector 
circuits) is switched in arid the 6 Mc /s sound i.f. is 
changed to the standard 38.15 Mc /s, fed from the tuner. 
The video -amplifier bias is altered and the line p.r.f. 
dropped to 10k /sec. The h.t. to the line- output stage 
drops to 190V; but the remainder of the set's h.t. re- 
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mains at 220V, which enables longer valve -life to be 
achieved, particularly in the frame timebase. The re- 
ceiver costs some £4 to £5 more than a 405 -only fringe - 
area set, and the u.h.f. tuner costs about another £5. 

The Ekco receiver has no visible standards switch, 
as this function is carried out by setting the v.h.f. tuner 
knob to u.h.f. A cam on the tuner operates the slide 
switch on the receiver panel by means of a Bowden 
cable and on u.h.f. the frequency changer in the v.h.f. 
tuner is used as an extra i.f. amplifier. Trap circuits are 
switched in the vision i.f. amplifier to provide the desired 
alteration in response. In the line timebase the coupling 
between the e.h.t. and anode windings is changed so that 
the resonance of the leakage reactance is raised for the 
new shorter flyback time. 

The use of part of the v.h.f. tuner as an extra i.f. 
amplifier on u.h.f. compensates for the low gain of the 
u.h.f. tuner frequency changer (Pye have an optional 
add -on stage for this). In fact, a lower i.f. gain is some- 
times an advantage when signals are weak and tuner 
noise factors are poor, (10dB is a good factor at u.h.f. 
whilst 4 to 5dB is common at 50 Mc /s). 

Colour Television 
Demonstrations of colour television were given at Earls 
Court by the B.B.C., who installed a studio equipped 
with two cameras, slide- scanning equipment and tele- 
cine facilities. The " programmes " were transmitted by 
cable to three public viewing lounges and two " display " 
sets, all of which had an adjacent standard black -and- 
white 21 -in receiver for comparison purposes and assess- 
ment. Experimental colour receivers made by Bush, 
Ekco, G.E.C. and Murphy were operating on the 405 -line 
N.T.S.C. system with positive modulation and a.m. 
sound. 

Naturally, there were differences between the pictures 
displayed: it is just as "wrong" to compare two colour 
receivers as it is to view side -by -side the same scene 
photographed with two different film processes. In each 
case, however, the pictures were wellnigh impeccable 
and most pleasing. The lack of obvious line structure 
extracted the erroneous comments, " Well, of course, this 
is 625 lines " from some " well -informed " bystanders 
and it is to be regretted that the B.B.C.'s neat 2 -in -high 
notices " 405 lines " were not more noticeable. Most 
of the members of the public to whom we spoke were 

most impressed and indeed the most often heard remark 
was, " Why can't we have this at home?" 

Receiver Details. -Both the Bush and Murphy prototype 
receivers were using the new tube with short -persistence 
sulphide phosphors. The high brightness achievable 
seems to lead to some interlace flicker when viewing 
close to the set. 

Recent work on the receivers has made them both 
more reliable and simpler to set up. The Bush receiver 
has 27 valves and has the convergence controls arranged 
so that the relation between control movements and 
results on the c.r.t. is logical. Balanced colour- demodula- 
tion circuits are used feeding three separate video ampli- 
fiers which drive the tube with colour difference signals, 
whilst the luminance (or black- and -white) signal is 
applied by a fourth amplifier. Black -level clamping for 
the difference signals and direct coupling in the lumi- 
nance channel are aids to good picture quality. 

The Ekco experimental set uses only 21 valves -fewer 
than some " de -luxe " black- and -white sets. This econo- 
mical circuit uses the same bandwidth for both chromi- 
nance signals (one of which is transmitted with a band- 
width of about 1 Mc /s, the other about 0.3 Mc /s) so 
reducing the effects of noise and giving a free choice 
of demodulation axes. The effect might be visible as 
poor definition of vertical edges between different colours 
of the same brightness, but this was not apparent. If 
this set is ever produced in its present form, servicemen 
will bless Ekco's foresight in fitting a socket on the back 
to enable easy connection of a convergence generator. 
This is supplied with locking signals from the trans- 
mission being received but the pattern overrides the 
picture display: thus it is possible to set up the receiver 
using properly locked timebases running at the correct 
frequency. 

N.T.S.C. v. SECAM, 405 v. 625.- G.E.C., at the Horti- 
cultural Hall, were showing 405 -line pictures from a 
studio using E.M.I. vidicon cameras and the B.B.C.'s 
experimental broadcasts. 625 -line pictures were derived 
from slides and were shown on both SECAM and direct 
red -green -blue displays. An effect of the use of 625 
lines is a " beat " between the picture structure and the 
pitch of the tube shadow mask, resulting in slight vertical 
striations. We examined carefully the SECAM pictures 
for evidence of vertical misregistration but this was not 

Above: Sorte large- screen TV receivers 
do not have sufficient room inside for all 
the conversion components - t h i s 

Marconiphone set has its u.h.f. tuner 
mounted in a neat external case. 

Right: Ekco 625/405 -line switchable set 
(Model T398). 
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apparent. It will be remembered that, whilst N.T.S.C. 
utilizes continuous transmission of two- colour signals, 
SECAM uses line -sequential transmission, storage from 
line to line of the field scan by a delay line in the re- 
ceiver providing for simultaneous display, one signal 
being identified by the presence of a sub -carrier burst 
during the sync period. 

Sympathy with G.E.C. must be recorded, for on 
several occasions when we visited their exhibition various 
technical troubles were plaguing the colour demonstra- 
tions. Thus the only comparisons that we were able to 
make would indicate that SECAM is not noticeably in- 
ferior to a direct r -g -b display. Comparing the memory 
of the 625 -line r -g -b, or SECAM, pictures with the 405 - 
line N.T.S.C. at Earls Court would seem to be a chancy 
business, but if our memory serves us correctly, there 
would seem to be little to gain for colour from 625 lines 
50 c/s field rate, using the present shadow -mask tubes. 

Standards and Systems. -From the demonstrations seen 
it may not be wise to try to draw any conclusions as to 
the most suitable system and standards for colour trans- 
missions. There are too many additional factors in- 
volved; for instance SECAM should, because of its f.m. 
colour subcarrier, be less affected by interference than 
N.T.S.C. with its phase -modulated subcarrier. However, 
SECAM's vertical misregistration of colour, though not 
visible on 625 lines, might be apparent on 405. In any 
case, the effect, even on 405 lines, is theoretically of less 
serious extent than the lack of colour definition with 
N.T.S.C. 

Our present narrow -bandwidth positive -modulation 
signal with a.m. sound is peculiarly suited to the produc- 
tion of best results with the N.T.S.C. system. Briefly, 
saturated (pure) colours of high brightness, such as 
yellow, result in a large subcarrier amplitude. Now even 
the best transmitter distorts the signal to some extent, 
particularly near zero power, and with a negative -modu- 
lation system this distortion would be worst when satur- 
ation and brightness are simultaneously at a maximum; 
but with positive modulation the distortion is worst on 
dark pure colours, where it is not so noticeable. F.m. 
sound can cause difficulties also as it is obviously not 
possible to lock the sound carrier to the vision signals 
and beats can thus become more visible. 

Even a 625 -line system using positive modulation and 
a.m. sound may be worse than 405 lines in fringe areas 
because the wider bandwidth required for roughly the 
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Much -simplified circuit of Philco " Selectaflash " remote - 
control sound -muting arrangement. Full circuit contains 
compensation for variations in temperature, lighting, etc. 

same resolution must result in more noise. For mono- 
chrome TV this is not so important because the appear- 
ance of the noise " grain " is slightly finer as the resolu- 
tion is slightly higher, but with colour signals the noise 
can beat with the subcarrier and produce a coarser effect. 
Remote Control. -Last year's minor trend towards 
remote -control facilities for television has, this year, 
become a major one particularly with the widespread 
use of motor tuning. Most manufacturers were showing 
some form of wired control, but the main development 
was in sound -and light- operation (son et lumière?) 

The sound -operated controls usually employ two 
ultrasonic "gongs" struck by plungers or keys on the 
control box. The " noise " produced is picked up by a microphone, amplified and used to energize relays to alter the sound volume and change channels (Murphy 

for instance, mute sound, while 
Dynatron provide two preset volume 
levels). 

Light -operated controls were 
shown by Ekco and Philco, both 
using ordinary hand torches as the 
" control " unit. The Ekco " Magic 
Ray " system uses a light- dependent 
resistor (1.d.r.) as the sensitive ele- 
ment, and, to avoid changes in room 
lighting changing channels, this is 
followed by a pentode pulse ampli- 
fier tuned to 12c /s. Wobbling the 
beam across the 1.d.r. starts the 
action. Following the amplifier is a 
pulse -counter circuit using two 
diodes which, after receipt of at least 
3 cycles of 12c /s, produces a poten- 
tial sufficient to cut on a triode relay 
amplifier (in the same envelope as 
the pentode) and so start the tuner 
drive motor. 

Philco, in their " Selectaflash " 
models, also employ 1.d.rs, but their 
circuit is as fiendishly ingenious as 
Ekco's is esthetically pleasing. The 
I.d.rs are mounted one on each side 
of the c.r.t. Channel -changing is 
relatively simple: a relay energized, 
via a dropper resistor, from the h.t. 
line and the I.d.r. is shunted across its Part of B.B.C.'s colour television studio at the Radio Show. 
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Right: Tuner of Alba re- 
ceiver for use with " Con- 
cord " remote control unit. 
Solenoids energized by dis- 
charge of capacitor pull 
over switch " dolly." 

Right: Nev -eye 
telecine machine 
by Nottingham 
Electronic Valve 
Co. 

Left: Perdio 8f -in 
television receiver in 
display case, showing 
panel construction. 
Usual case is wrap- 
round type. 

coil. The 1.d.r's resistance falls when illuminated 
(baffle plates prevent room lighting from affecting it) 
and shunts the relay, which then starts the tuning 
motor. The other l.d.r. provides sound muting and is 

much more complex in its action (see simplified circuit). 
A short flash mutes the sound and lights a neon pilot 
lamp; a second flash then restores the sound and ex- 
tinguishes the light. Alternatively a prolonged flash 
mutes sound and, when turned off, restores it. 

Lighting up the l.d.r. reduces its resistance and results 
in a positive pulse and an increase of a.c. from the un- 
smoothed h.t. being fed through C, to the relay coil. 
The relay pulls in and sticks as the contact changeover 
has removed the " unsticking " a.c. fed through R, 
Cl R,. 

Also the changeover lights the neon, its current pass- 
ing through the diode D: the diode thus short circuits 
the a.f. through C,. Should the light now be cut off 
the l.d.r. resistance rises, but the relay remains " stuck " 
by residual magnetism and C, charging from the higher 
potential at R, R, junction. Nothing happens at the 
start of the second flash (the relay is already " stuck ") 
except a further charging of C,; but when the light is 

cut off the 1.d.r's resistance rises producing simul- 
taneously a decrease of a.c., tending to demagnetize the 
core, and a negative discharge pulse which helps to 
throw it out, extinguishing the neon and restoring 
sound. 

If a long flash is applied, C, charges up to maximum 
h.t. potential; but as soon as charging is complete cessa- 
tion of the light causes, as with the second short flash, 
simultaneous discharge of C, and demagnetization so 
releasing the relay and restoring sound. Variation of 
R, provides a variation of the " unstick " a.c. 

Alba showed last year their "touch button" sets with 
push- button selection of two stations. The tuner uses 
a slide switch and toggle arrangement and this year, 
with the " Concord " wired remote -control unit, the 
tuner has been adapted very simply by the addition of 
two solenoids which pull over an extended "dolly." 

Transistor Receivers. - Perdio, well known for their 
transistor radios, were showing a 27- transistor set called 
the " Porterama." This uses an 81-in c.r.t. and contains 
a 10Ahr nickel- cadmium accumulator and charger. 
The line timebase is of the direct -drive type and em- 
ploys the 120 -V Bendix transistor designed for this 
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application. Full " big -set " facilities are provided 
(a.g.c., flywheel timebase, etc.) and the sensitivity 
achieved is 10µV on Band I, 20/V on Band III. 

Telecine Facilities. -One of Nottingham Electronic 
Valve Co.'s miniature transistorized cameras was user'_ 
as part of their telecine machine. The projector was 
a standard R.C.A. type modified by the addition of a 
4 -in telecine lens with an iris diaphragm and a frosted, 
instead of clear, lamp to reduce the light intensity. The 
storage effect of the Vidicon is called into play to avoid 
the need for synchronizing the projector shutter and the 
frame scan. As the picture produced on the Vidicon 
is erect, the frame scan is reversed to give erect pre- 
sentation on a standard TV receiver. 

AERIALS 

" Trumatch ", a matching system developed by Anti- 
ference, shows promise of being extremely useful as it 
can not only ensure good aerial -to -cable matching over 
a wide range of impedances without a transformer but 
also because it widens the bandwidth over which the 
aerial remains matched. 

The ordinary dipole behaves as a rather " lossy" 
(corresponding to radiation) series -tuned circuit which, 
as the frequency rises above resonance, becomes induc- 
tive and, as the frequency falls below resonance, becomes 
capacitive. A parallel -tuned circuit has exactly the 
opposite behaviour and, by connection of such a circuit 
(a short -circuited x/4 stub) to a dipole the bandwidth 
and matching of an aerial can be improved. " Tru- 
match " goes a step further though as a parasitic element, 
which has a similar effect to the stub, placed near the 
aerial elements but not electrically connected to them, 
is obviously very simple and less costly than, say, a 
folded dipole. The impedance achieved depends on 
both the spacing and the length relationship between 
aerial and rod: an aerial of two elements almost 
x /2, which normally has a very high impedance, can be 
brought down to 80f1, whilst a simple dipole in a large 
Yagi array, normally of 10 to 15n impedance, can be 
raised easily to 300n. Stacking is easier too; adjustment 
of the " Trumatch " element can make the aerial im- 
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Above: Aerialite fold -flat chimney lashing 
bracket with swing -out bolts to permit 
insertion of completely assembled and 
wired aerial without 'threading " of 
feeder. Dotted section at left shows 
folded position of bracket. 

Left: " Trumatch " by Antiference pro- 
vides wide range of impedance adjustment. 
Cross -member is plastics moulding to 
maintain element spacing, "True- match" 
element is on left. 

pedance suitable for most stacking arrangements whilst 
needing one standard set of stacking bars. 

Mechanical developments by Wolsey and Aerialite 
have resulted in easier -to -store easier -to -use chimney 
brackets. The new Aerialite lashing bracket folds down 
to a small bulk for storage and has captive swing -bolts 
on the mast clamp so that the mast can be inserted 
without the need for threading through of the feeder 
after erection of the aerial or complete removal of the 
retaining bolts. Wolsey's new bracket is in two pieces 
so that it packs flat. It is put together by locating two 
lugs on one half in slots on the other half, rather like 
a mammoth -sized (and very much stronger) tin -plate 
toy. 

Indoor aerials too have undergone some development 
during the past year: for instance both Telerection and 
Aerialite were showing new aerials consisting of a com- 
plete Band -III dipole with a coaxial Band -I element 
emerging from the upper half of the Band -III section. 
This construction offers improved isolation between the 
two sections. New from Belling and Lee was the 
" Monitor " rabbits' ears set -top aerial, which features 
push -button coarse tuning of the loading coils used to 
bring it to resonance on Bands I, II and III and has a 
" trimming " loading coil whose slug is moved by an 
edge -wise control knob. The fourth push- button, 
labelled u.h.f., switches out the roils. Wolsey's 
" Hermes " V- aerial is more conventional in form, but 
incorporates an external ornamental Band III matching 
loop as well as a tunable Band -I inductor. 

SOUND RECEIVERS & REPRODUCERS 

Receivers.-Most of the new models are now transis- 
torized. New signs of the old trend towards giving such 
receivers a specification similar to their valve mains 
(table) counterparts (except, of course, that they run 
from batteries) are the fitting of extension speaker 
sockets (noted in the Fidelity " Coronet " and H.M.V. 
1421) and the increasing provision of a tone control 
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(treble cut) as, for example, in the K.B. " Cavalier ". 
This receiver, in addition to having the now frequently 
provided car aerial and tape -recording sockets, is un- 
usual in being fitted also with a microphone input 
socket to enable it to be used as a baby alarm. 

The reverse of the above trend -the use of transis- 
tors to produce very small receivers -has also re- 
appeared this year. 

To enable such receivers to be more easily tuned, 
slow- motion slide -rule type controls were provided by 
several manufacturers. These were usually only minia- 
ture versions of the standard cord drive system, but one 
exception was in the K.B. " Bikini ". Here a simple 
two " gear " type of reduction is used -the " gears " 
are actually discs, one of which is sandwiched in a 
circumferential slot in the other to give a friction drive. 
A pointer is provided at the end of a plastic tape which 
winds on and off the larger (tuning condenser) disc. 

Alloy diffused and other new types of transistor are 
being increasingly used because of their higher gain. 
In almost all cases this increased gain was directly 
used to increase the overall receiver sensitivity. One 
exception however was in a circuit shown (privately) 
by Mullard in which this increased gain was used rather 
to allow the number of (a.m.) i.f. stages to be reduced 
from two to one. 

A revival which we noticed was the increasing pro- 
vision on the long waves of only the Light programme 
rather than full coverage. This was generally done by 
attaching to the tuning condenser a switch for adding 
in parallel the appropriate larger capacitor to tune in 
the Light programme. The switch generally acts some- 
what before rather than exactly at the point of maxi- 
mum variable capacity swing. This allows some 
variable tuning around the Light programme which can 
be used to take up mistuning produced by variations in 
the switch changeover position, padding capacity or 
coil. 

To avoid feedback at the intermediate frequency (in 
a.m. receivers) from radiation which must inevitably be 
produced due to the non -linear nature of the detection 
process, Dynatron have found it necessary to double - 
screen the detector in their " Gypsy " receiver. 

The simultaneous provision of a.m. detection and 
amplified a.g.c. by means of a collector -bend detector 
was noted in the Defiant A53 and A55 receivers. 

Reflexing was employed to increase the sensitivity of 
a simple t.r.f. local station prototype a.m. receiver shown 
(privately) by Mullard -the r.f. transistor was used 
also as the first audio amplifier. 

A pilot lamp is not normally provided in transistor 
receivers owing to its prohibitive current drain. Those 
provided in the new McMichael M105BT and Sobell 
S305 BT receivers (which were exhibited at the G.E.C. 
show) are, however, intended to be only momentarily 
illuminated for viewing the tuning scale in the dark. 

V.h.f. /f.m. transistor sets (generally covering medium 
waves also) were introduced last year by several manu- 
facturers. This year's new models almost all employed 
the same type of circuit in which a separate r.f. and 
combined mixer /oscillator two- transistor front end is 
used only for f.m. reception, and the three f.m. i.f. stages 
are modified on m.w. to form a combined mixer /oscil- 
lator and two i.f. stages. 

One exception to this general circuit arrangement is 
in the new Murphy B585. Although this uses the same 
basic circuit on v.h.f. /f.m., all the transistors are still 
used for m.w. reception; the r.f. amplifier remains an 
r.f. amplifier, the combined mixer /oscillator becomes a 
separate oscillator, and the three i.f. stages become a 
mixer and two i.f. stages. This receiver also uses three 
(rather than the more usual two), stages in the audio 
amplifier. The extra gain thus obtained on m.w. allows 
an ordinary pull -out metal rod aerial rather than a 
ferrite rod to be used. Permeability tuning can then 
be used on m.w. as well as on v.h.f. -the latter is in 
any case desirable to keep microphony low. 

Two other interesting features in this Murphy re- 
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ceiver are the operation of the third and fourth tran- 
sistors in series (as far as d.c. is concerned) to conserve 
battery current, and the arrangement of the a.m. over- 
load a.g.c. diode. The bias on this diode, and thus its 
resistance, depends on the collector potential of the 
r.f. transistor, and this, in turn, depends on the a.g.c. 
voltage. Rather than use this as a normal damping 
diode to vary the gain by altering the damping across 
a tuned circuit, Murphy have connected it as one arm 
of a potentiometer in the forward feed path of the 
r.f. The proportion of the r.f. signal fed through thus 
depends on the diode resistance and in consequence also 
on the a.g.c. voltage. 

A diode is also used in an unusual way in the Philco 
304 a.m. /f.m. transistor receiver -to stabilize the f.m. 
oscillator voltage and thus maintained optimum con- 
version gain. In this receiver the combined mixer/ 
oscillator transistor has its base fed from a much higher 
than normal voltage through a high resistance. The 
diode is connected between the base and the oscillator 
output. Any change in oscillator output then changes 
the current through this diode and thus the oscillator 
transistor base current, these changes acting so as to 
reduce the change in oscillator output. 

An unusual feature of a prototype a.m. /f.m. transistor 
receiver exhibited by Mullard is that a standing 
bias is applied to the diodes of the ratio detector. This 
loads the secondary tuned circuit and thus gives good 
a.m. rejection even at low signal levels. 

Several improvements in transistor a.f. stages were 
noted. In the K.B. a.m. " Tango " receiver for example 
(and also in their record reproducers) a transformer is 
used in the push -pull output stage not for connecting 
the speaker (which is in fact directly connected across 
the transistor collectors) but rather for providing cur- 
rent feedback (6dB) to the output transistor emitters. 
With the addition of 14dB overall voltage feedback to 
the driver input, the crossover distortion is considerably 
reduced so that the battery can be used down to a 
lower voltage than is usually the case. 

Crossover distortion is reduced in the push -pull out- 
put stage of the latest version of the Hacker " Herald " 

Right: Murphy a.m. /f.m. 
pocket transistor receiver. 
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Left: Three angled 
and rotatable tweet- 
ers used on each 
channel of the Decca 
700 a.m. /f.m. radio- 
gram. 

by individually stabilizing the output transistor base 
voltages. This is done by feeding these bases (via 
potentiometers) from the (relatively) constant voltages 
dropped across the two sections of a full-wave metal 
rectifier connected by suitable resistors to the battery 
supply. By varying the potentiometer settings, indi- 
vidual adjustment of the quiescent current in each 
transistor is made possible. The voltages across the 
rectifiers vary with temperature so as to provide addi- 
tional thermal stability. 

In the E.A.R. 1000M series of transistor medium 
and long wave receivers and record reproducers 
a usable output of 1000mW has been obtained by 
reducing the distortion in the push -pull amplifier in 
two ways. One of these is simply to increase the 
overall feedback. Stability problems which might arise 
are avoided by decreasing the phase shift by using a 
centre -tapped choke, rather than a transformer, to feed 
the (high- impedance) speaker. The distortion is also 
reduced by increasing the quiescent current in the 
output transistors so that they operate nearer to class 
AB. This requires an increased emitter resistance and 
good heat sink to maintain thermal stability. 

The elimination of both the driver and output trans- 
istors by making use of a p- n- p /n -p-n complementary 
output pair was demonstrated by Mullard. 

Fully transistorized car radios are still rather rare - 
one example is the Murphy "Voxson" described on 
p.612 of our December 1960 issue. Mullard were, how- 
ever, exhibiting prototype all- transistor car radios with 
single -ended 3W class -A or push -pull 7 or 9W output 
stages. 

New valve receivers show an increasing tendency to 
be f.m. -only models. One example is the Hacker " May- 
flower in which a very high sensitivity and a.m. re- 
jection are obtained by means of three i.f. stages pre- 
ceding the ratio detector. This set also features a pre- 
set r.f. gain control (which varies the bias on the 
variable -µ first i.f. valve) and a seven -watt push -pull 
output. Another feature of this receiver is the provision 
of adjustable local- station markers. 

In capacitively tuned a.m. /f.m. receivers the two sizes 
of capacity which are required are generally provided by 
separate sections on the tuning condenser. In a new 
Fidelity a.m. /f.m. radio -gram, however, the smaller f.m. 
tuning capacity is obtained simply by switching a fixed 
capacitor in series with the larger a.m. variable capaci- 
tor. This set is also unusual in using printed circuit 
f.m. coils- these, it is claimed, reduce the tuning drift. 
Radio -grams and Record Reproducers. -In stereo radio- 
grams the trend is now definitely towards long single - 
cabinet models. 

The use of unusual stereo loudspeaker arrangements 
by Decca, exemplified last year in their Deccola, is con- 
tinued by them this year in their 700 a.m. /f.m. radio- 
gram. In this the middle and upper frequencies (cross- 
over around 350 c /s) of each stereo channel are handled 
by three 4 -in loudspeakers. These loudspeakers are 
mounted in a vertical line, adjacent units being inclined 
about a vertical axis by about 30° relative to each other. 
Each set of three speakers can be independently rotated, 
also about a vertical axis, by up to 55 °. This allows 
alterations to be made both in the apparent overall 
width of the sound source and in its direction. 

Earphone sockets for private stereo listening are an 
unusual feature of a.m. /f.m. radio -grams shown by 
Ferguson (their 660 and 661) and by H.M.V. (their 
1644). 

One smaller trend in radio -grams which we noticed 
in several Ace models (exhibited at an independent 
show) and also in the Alba 5601 was to mount the 
record player so that it could be hinged vertically when 
not in use. This reduces the cabinet depth to only 8 

or 9 inches. 
A useful servicing feature noted on two Sobell and 

McMichael stereo radio- grams, is that the receiver 
chassis can be readily hinged right out at the front. 
This chassis is normally partially hinged out when in 
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Ace " Slenderline " 81-in deep drop -front radio -gram. 

use and, for servicing, the hinge stop can be rotated out 
of action. 

The provision of artificial reverberation is an unusual 
feature of the H.M.V. 1644 a.m. /f.m. stereo -gram. This 
reverberation is obtained by means of a mechanical 
(spring) echo delay system similar to that introduced 
last year by Ferguson in their 658RG a.m. /f.m. stereo - 
gram. 

The increasingly popular slim -line shapes can be 
awkward acoustically. Pilot in their " Coffee Table " 
a.m. /f.m. radio -gram (shown on the Ultra stand) have 
found that an awkward front -to -back column resonance 
can be cured by reflex mounting with the port much 
nearer the loudspeaker than is usual. 

In portable record reproducers the trend is, if any- 
thing, away from stereo -many of the models on show 
were, we felt, quite unashamedly mono. If stereo is required in a portable unit a detachable second loud- 
speaker /lid arrangement is more convenient than a 
separate speaker /amplifier unit. 

A very unusual feature of a transistor battery portable 
record reproducer introduced by E.A.R. -the Autobat- 
is that it incorporates a four -speed autochanger. This 
is the B.S.R. UA 14, and it is powered by a high - 
efficiency motor. This unit is also available as the 
Radio-Autobat with a transistor radio incorporated. 

Tape Recorders. -No new general trends were noticed 
in this field although a number of unusual details were 
found. 

A much closer than usual integration of transistors 
with valves was noted in the new Simon SP5 recorder. 
This is basically transistorized but valves are retained 
at three points in the circuitry (in the low level input, 
the high -level mixer, and between the meter level indi- 
cator and its associated signal rectifier) in order to obtain 
a high input impedance more readily. In addition, low 
noise can be more easily obtained in the low -level input 
and mixer stages (in the latter the series buffer resistors 
provide too low an input current for low -noise operation 
with transistors). The transistor power amplifier uses a 
push -pull driver and class -A push -pull output (feeding 
a balanced auto transformer) to give 5W at less than 
0.5% distortion. A transistor push -pull erase and bias 
oscillator is also provided. The record level meter can 
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K.B. " Twin -Four " tape recorder using a new deck. 

also be switched to read bias and this can be adjusted 
from an external control. Separate record and replay 
amplifiers and stereo heads are provided so that a signal 
can be re- recorded from one track on to the other with 
the addition of other signals should this be desired. The deck in this recorder is the new E.M.I. model used 
in the E.M.I. " Voicemaster " recorder. 

An unusual feature of a new single -speed (3áin /sec) 
four -track recorder (using a new deck) which was intro- 
duced by K.B. -the " Twin Four " -is that two tracks can be replayed simultaneously. This allows super- imposition to be obtained without destroying the original 
signals so that one of these can be subsequently altered 
if required. 

A method of automatic head demagnetization used 
by Bush in their new recorder is to momentarily connect 
a 0.05µF capacitor (charged through a 2.2M&2 resistor from a 26V screen -grid supply) across the record /replay head on changing from record to replay. This produces 
a heavily -damped (Q 4) train of oscillations (at a fre- quency of about 15kc /s) in the head which effectively 
demagnetizes it. 

In order to avoid having to under -bias the tape, and thus increase the noise and distortion, the frequency 
response at 71 in /sec has been deliberately restricted 
beyond 12 kc/s in the new Magnavox TM 840 (exhibited 
at an independent show). This recorder also features a push -pull erase and bias oscillator. 

Transistorized tape record replay amplifiers were ex- hibited by G.E.C. and Mullard. An unusual feature of the original version of the latter circuit is that the push - pull erase oscillator coil is wound directly on the head. This reduces losses and saves about 20 mA in battery current drain (in 100 mA) at the cost of a more expensive 
head. With more modem high -efficiency erase heads 
which have been specially developed for transistors, this integral coil may not be necessary- sufficient power may even be obtainable from a single -ended oscillator. 
Record /playback heads tapped at a lower point than the 
centre are also now available. This allows the head impedance on record to be reduced and a constant -cur- rent drive more readily obtained. By using the erase 
oscillator also as the replay amplifier, only five transistors 
are needed in the Mullard circuit. 
Audio Amplifiers. -Two stereo amplifiers designed round their new ECL 86 valve were published by Mullard. Since with this valve at full output the second 
and third harmonic distortions are only about 0.7% 
each (without feedback) the distortion in the driver stage can become a significant factor. 

A transistorized 2 X 15 -watt stereo amplifier shown by Pye uses complementary n- p- n /p -n -p transistor pairs to 
allow both the driver and output transformers to be eliminated. An advantage claimed by Pye for transistors 

(Continued on page 521) 
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in audio power amplifiers is that they are less susceptible 
to load impedance variations such as are usually offered 

by loudspeakers. 

TEST AND MEASUREMENT 
A series -stabilized power supply by Heathkit offers 

stabilized and unstabilized outputs of 200 -410V and 190 - 

510V respectively. The current at the stabilized output 
is 0 -225 mA, depending to some extent on the voltage, 
and is at an output impedance of 0.5ohm at 500 kc /s. 
The output voltage is continuously variable in three 
ranges and total noise content is less than 1 mV at full 

load. The a.c. output is 6.3V c.t. at 4.5A. Two 3 -in 
meters monitor the output voltage and current. 

A sweep generator covering the range 4 -210 Mc /s on 

fundamentals was shown by Taylor. The frequency- 
shift element is a ferrite reactor and provides a deviation 
of 14 Mc /s maximum, the actual deviation depending on 
the frequency in use. The r.f. output does not vary 

visibly over the maximum deviation, and is variable by 

coarse and fine attenuators up to a maximum of 300 mV. 

The waveform of the deviation is sinusoidal and the 

modulating signal is provided at the front panel for use 

with an oscilloscope. Blanking is applied to the oscil- 

lator at the end of each sweep, to obtain a base -line on 

the oscilloscope screen. 
An educational kit, the Electronic Workshop " 20 " 

was exhibited by Heathkit. This consists of a set of 

electronic components and a ready -drilled chassis, from 

which can be made 20 different pieces of equipment. A 

3- transistor radio, voice transmitter and burglar alarm 
are among the items which may be built up. 

The first prize in the Wireless and Electrical Trader 
servicing competition was awarded to A. Looseley for 

a printed -board masking card, which consists of a piece 
of thick card, cut to the shape of the printed -board being 
serviced. The card is punched with holes which corres- 
pond to the component holes and test points on the 

copper side of the board, and each hole is identified with 

the corresponding component. In use, the card is located 
accurately over the board, when the required point for 

the application of probes, etc., is easily found. 
An arc- detector, entered by E. Surtees, was awarded 

second prize. Very simple in conception, it consists of 

a length of coaxial cable with a search loop at one end 

and a plug at the other. The cable is plugged into the 

aerial socket of the television receiver and the search 
loop moved about in the vicinity of suspected arcs, 

when trouble becomes apparent as an audio or video 
output from the receiver. 

In an effort to isolate intermittent component faults 

First -prize winner in the servicing competition was A. Looseley's 

masking card for printed -board servicing. 
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The Taylor 92B Sweep Generator designed to cover 4 -210 Mc/s 

using fundamentals only. 

which are caused by heat, B. Gregson has modified a 

standard soldering iron by replacing the copper bit by 

a short ceramic rod, and was awarded third prize for the 

idea. 

VALVES & TUBES 

The 19 and 23 -in television c.r.ts are now in almost 

universal use, but the new bonded -face tubes are only 

used by a few manufacturers. Brimar had, side -by -side 

and displaying identical pictures, the three versions of 

the bonded -face tube using glass, Diakon and matt glass 

Simple mounting in cabinet 
is a feature of bonded - 

faceplate television c.r.t. 
(Brimar). 

face -plates. A simple and direct comparison with a hand - 

lamp quickly demonstrated the reflection -free properties 
of the last type. The diagram shows the simple mount- 
ing arrangement. 

Useful for stereo tape- recorder level indication and 

for f.m. use is the double EMM802 ( Brimar) "magic 
eye." This has two independent sections governing the 

illumination of the fluorescent stripe on the bulb. The 
lighted areas " grow " from the ends of the bulb towards 

the middle as bias is applied to the control grids so that, 

by adding a rudimentary scale, two voltages can be corn - 

pared. Another Brimar valve, the double triode 13D7, 

is designed for use in low -level low -noise preamplifiers. 
Ithas an amplification factor of 140 and can provide an 

average grid -hum level of only 314V -slightly more than 

low -noise a.f. pentodes -with a total valve gain of over 

5,000. 
From Mullard comes the PY33 mains rectifier valve 

for television, a valve which produces 10V higher output 

than its predecessors running under the same conditions. 
The necessary close spacing of anode and cathode is 

made possible by a technique giving a very smooth, hard 
cathode surface: this involves the "pressing" of the 

emissive materials, instead of the usual spraying or dip- 
ping. Another valve from Mullard is a triode -heptode, 
Type ECH84, which is particularly suitable for sync 

separation in negative -modulation TV receivers. Noise 

pulses often rise well above the sync -pulse level of the 

signal and, with a normal separator, give spurious sync 
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outputs and block off the proper pulses. One way of avoiding this is to use a dual -control valve, such as a heptode, the noise pulses being separated and used to cut off the sync- separator electron stream, so preventing the third grid, to which video and sync signals are applied, from drawing current and thus blocking the following sync pulses. 
Thorn -AEI, who last year as Ediswan-Mazda intro- duced the first variable -u television frequency -changer (30C17) this year showed a range of new valves for television including a cascode double -triode giving the highest gain achieved so far from a single valve of this 

LiETTE 

type (30L17). Slope is 15 mA /V, using frame -grid con- struction, and to overcome instability an arrangement 
which harks back to early days has been adopted. Two cathode connections are necessary, thus a ten -pin base would be necessary to allow earthing of the screening separately from the earthed grid. To avoid the intro- duction of a new base the screening is connected to one heater pin which must be isolated and bypassed to r.f. New video -amplifier valves (6F28 and 30FL12) allow for 405 /625 working as an anode load as low as 4.7kû 
can be used while not dropping the peak -to -peak vi. output below 100V at 190V h.t. 

S TO THE EDIM 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Series and Parallel Feedback 
TO my mind the correspondence under this heading (August issue, p. 423) does not do enough to clarify the main points at issue and I am sure that many readers would have preferred a simple numerical presentation 
of the argument. 

Consider ,first the amplifier shown in Fig. 1 and assume that it has a voltage gain of 100 and an infinite input impedance, measured at its input terminals. If its output voltage is 10 the requisite input is 0.1 V, the relative polarities being as shown. Across the 10kû feedback resistance R1 there exists a potential of 10.1V and the feedback current is thus 1.O1mA. Since the amplifier draws no input current the current in R2 (1,0000) is also 1.O1mA and the p.d. across R2 is 1.01V. The total input voltage E is the sum of the p.d. across 
R2 and the voltage e at ,the amplifier input. Thus E= 1.01 + 0.1 = 1.11V. , The actual amplifier gain is EJE = 10/1.11 = 9. In the ideal case the gain would be exactly equal to the ratio of the feedback resistances, representing a gain of 10. The error is about 10 per cent. The amplifier action would be completely unchanged if the generator E and resistance R2 were removed and replaced by a generator e of zero internal impedance. This generator would be called upon to supply the feed- back current i and the observed input impedance would be simply e/i or 0.1V /1.01mA = 99û. Note that the amplifier itself draws no current from the source e since it is assumed to have an infinite input impedance. 

Now consider the effect of shunting the amplifier input by an additional 100 ohms. If the input voltage is held constant at 0.1V the current in the 1000 resistance is exactly 1mA and this extra current must be supplied by the source E in addition to the feedback current of 1.O1mA already specified. The total current in R2 is thus 2.01mA and the p.d. across it is 2.01V. Adding to this the amplifier input voltage (0.1V) the total becomes 2.11V, shown as El in Fig. 2. The effective input 

E 

HIV 
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impedance seen by the source e is now about 50û (1000 in parallel with 99û). 
The true overall gain becomes 10/2.11 = 4.8 as against the " ideal " figure of 10. Clearly an artificial reduction 

in the amplifier input impedance causes a large dis- crepancy between the actual gain and that calculated from the ratio of the feedback resistances. 
It is instructive to repeat the calculations assuming that A = 1,000 instead of 100 but with the remainder of the circuit components as in Figs. 1 and 2. The results are as follows: 
Nominal gain = 10, 
Actual gain for amplifier with infinite input impedance = 9.9, 
Actual gain with 100(1 shunt across amplifier input = 

9.1. 
In this case the effect of an artificial decrease in input impedance is much less marked than in the previous 
case. 

With the amplifier having A = 1,000 an input voltage 
e of 0.01V is required to supply a feedback current of 1.001mA. The effective input impedance is 9.99(1. Naturally the effect of an additional shunt load of 1000 is going to be less significant that it was in the earlier case for which the input impedance was 99 (1. The foregoing arithmetical arguments are easily generalized and lead to the results below: 

E. A. R1/R2 

E A + 1 + R1 
\* +R ) (1) 

= overall voltage gain with feedback. 
Here E, = amplifier output voltage, 

E = input voltage, from signal source, 
R1, R2 = feedback resistances, 
r = shunt resistance connected across the ampli- 

fier input terminals, 
A = open -loop voltage gain of amplifier, without 

feedback. 
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The terms of Equ. (1) have been set out in such a way as 
to bring out their physical meaning. 
Some special cases are worth considering. 

(i) A = m, r finite. 
R1 

Then 
EE 

=- 
RQ 

regardless of the value of r (other 

than zero). 
(ii) A = r = m (no shunt impedance). 

This gives É = Rl 
as before. 

R2 
(iii) r = m, A finite. 

Here E° AR1 
E - R1 +(A +1)R2 

It is worth noting that in the absence of any resistance 
r deliberately shunted across the amplifier input the 
effective input impedance depends only on the open -loop 
voltage gain and the value of the feedback resistance R1 
connected between output and input. The input im- 
pedance is in fact R = R1 /(A + 1). 
If r is added in shunt with this the new input resistance is 

R' = rR rRl 
R +r- R1 + (A + 1)r 

To conclude, equation (1) shows the dominating effect 
of the open -loop gain of an amplifier in controlling the 
properties of this amplifier when feedback is applied. 
By comparison, any reasonable value of shunt resistance 
at the input of a virtual -earth type of amplifier has a 
negligible effect on the performance if A is sufficiently 
large. With a finite value of A it is only possible to 
ensure that the amplifier gain, with feedback, is exactly 
equal to the ratio of the feedback resistances by shunting 
a negative conductance across the input terminals. The 
requisite value is given by 

g= r R + R = G1 + G2. 
i s 

Cheltenham. F. BUTLER 

Electromagnetic Waves 
IN the footnote to " Free Grid's " rake -up of the oscillat- 
ing past there is a reference to " e.m. wave phenomena 
(as distinct from induction effects) ", Wherein lies the 
difference between these phenomena other than that of 
frequency or wavelength. 

The Government confirms that these " induction 
effects " are transmission of electromagnetic waves 
through space by making it necessary to obtain a wire- 
less transmitting licence to operate them for communica- 
tion purposes. 

This is a pertinent point at the moment when the 
world's most powerful radio transmitter is in the course 
of erection for operating on very low frequency to give 
world coverage -for a special purpose. 

Hertz discovered a means of generating high- frequency 
electromagnetic waves after others, including the British 
Post Office, were already communicating through space 
by means of low- frequency electromagnetic waves. 

Incidentally, a book published a few years ago deal- 
ing with antiques and the big London sales rooms men- 
tions that Hertz was an habitué of these places and 
something of a West End character whom the dealers - 
in their ignorance- regarded as a crank when he tried to 
impress them with his discovery ! 

Rustington, Sussex. B. S. T. WALLACE 

Instructional Radio Receiver 
THE instructional radio receiver described in your 
September issue, whilst almost wholly admirable, seems 
to fail in one important respect -it is altogether too well 
designed and executed and bears so little resemblance 
to the real life article that its use in the training of 
young service technicians may well be a subtle form of 
cruelty. To mention only a few shortcomings, this re- 
ceiver has components which are accessible, it has no 
printed circuit boards or " skeleton " potentiometers, and 
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perhaps, worst of all, it can be stood on its head without 
suffering fatal injury. For the feature in which it most 
nearly approaches reality-the manner in which the com- 
ponents are fastened -the designer seems apologetic. He 
does himself much less than justice in this. 

I was astonished to read of the inability of various 
manufacturers to supply dummy or defective parts -this 
really is carrying British diffidence too far, since, to my 
personal knowledge, most of them have managed to 
maintain a steady flow of such items over the past thirty 
years. It is true that wartime conditions presented 
special problems (what with such things as A.I.D. and 
unlimited money), but even in those dark days, some 
of these manufacturers managed to make no small effort 
in this field. In this, as in many other types of pro- 
duction, there is bound to arise the challenge of the 
Common Market and I trust that I will not be accused 
of excessive patriotism when I predict that in this busi- 
ness of dummy or defective parts, we are in a strong 
position to meet any challenge from over the water! 

Canterbury. K. DICE 

Stepped Volume Controls? 
I WOULD be interested in having the views of your 
readers on the following: 

In my experience over many years, probably the 
weakest unit in wireless sets is the volume control. As 
the majority of volume controls incorporate a switch, 
the resistance track very soon suffers from abrasion and 
becomes noisy. Also, with the development of transis- 
torized circuits, the track can be damaged by current 
surges. 

Would it not be possible to mount the track in a pro- 
tected position to allow the rota to pick up six to twelve 
metal stud positions equally around the track? I feel 
this would ensure a much longer life. 

I am sure that a simple form of drilled or moulded 
holes with the segments assembled by the punched staple 
method, i.e. fixed in a similar fashion to the connecting 
tags, would add something less than a shilling. 

What the manufacturers overlook is that it may cost 
a couple of guineas to change the volume control which, 
in itself, costs only a few shillings and I have plenty of 
evidence that many switched volume controls need chang- 
ing within six months. 

Margate. J. W. COVENEY 

Museum Pieces 

THE letter in your July issue from Mr. Munning 
certainly rings very true, and a good many service 
engineers and amateurs will probably have nodded their 
heads in agreement with him. 

I have a pre -war radio -gram which has continuous 
coverage from 500kc /s to 70Mc /s in six bands, contains 
an r.f. amplifier, separate oscillator and mixer, two i.f. 
stages, and push -pull 6V6's driving a generously sized 
loudspeaker in a generously sized cabinet of substantial 
construction. It also incorporates two -speed tuning and 
a " magic -eye " tuning indicator. The layout, wiring 
standards and chassis finish are excellent, and the coil - 
pack is a joy to behold. Consider now the modern 
receiver, with its series -heaters, five -inch speaker, two or 
possibly three wavebands on a tiny glass scale. Consider 
also the transistor receiver at its best and one shamefully 
realizes that Mr. Munning is correct in every detail. 

Surely, however, it is public demand that dictates 
what a manufacturer produces? Also the fact that radio 
has taken second place in favour of the " goggle -box " 
despite the many hours of genuine entertainment and 
instruction one can obtain from sound broadcasting. It 
is sad, but true, that the days of quality at the domestic 
level are all but gone and are only attainable at a price. 
No wonder so many of us build our own. 

Brixham. GRAEME M. YOUNG. 
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Electronics at Farnborough 
THE gradual transference of pilot and navigator from 
the Front Bench to the spectators' gallery continues, and 
one is struck by the thought that there may soon arise 
from the ranks of the Black Boxes a cry of " Strangers!" 

Computers were once again very much in evidence; 
navigation and routine " driving " operations are now the 
province of diverse pieces of computery-in military and 
heavy civil aircraft at least -and many aids have been 
evolved to ease the remaining pressure on the aircrews' 
faculties. Reliability is receiving its proper share of atten- 
tion, the extensive use of semiconductors helping to 
make airborne equipment mechanically and electrically 
very robust indeed. 

A typical example of both an airborne general pur- 
pose computer and of the high component packing - 
densities now being achieved, is the Autonetics Verdan, 
marketed in the U.K. by Elliott Bros. The computer 
consists of three sections -a general- purpose section, a 
digital differential analyser and the input /output equip- 
ment. The d.d.a. is effectively a digital integrator which, 
while performing operations normally associated with an 
analogue computer, such as the integration of the outputs 
of accelerometers used in inertial navigation, retains a 
digital mode of operation, with its inherent high 
accuracy. An unusual feature of the design is that 
interruption of the power supply in the middle of an 
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The long -base S.T.C. Doppler direction -finder aerial. 
The only building required is the wooden scaffolding, 
as the Doppler signal and reference signal are fed by 
land -line to the indicator. 
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operation does not result in the loss of any information, 
as the computer " marks its place " in the programme 
and stores the required information indefinitely. 

An ingenious pilot aid is the Halpins A.D.A.S., which 
provides a practically foolproof method of homing and 
navigation on both medium frequencies and the VOR 
band. Instead of the usual meter presentation a cathode - 
ray tube display is used, the higher sensitivity of the dis- 
play giving a correspondingly increased range. The 
whole process of homing is carried out by observing the 
relative positions of two spots on the tube face, and 
I.L.S. let -downs and radio -range flying can be per- 
formed with no extra equipment. 

Pilot's Electronic Eye -level Presentation (Peep for 
short) is a method of presenting to the pilot all relevant 
flight data in a way that does not distract his attention 
from the outside world. Information derived from navi- 
gational equipment is displayed, together with alpha 
numeric characters, on a vertically -mounted cathode -ray 
tube. A partially silvered mirror inclined at 45 degrees 
reflects the display to the pilot's position so that infor- 
mation relevant to airspeed, heading, etc., can be 
assimilated without the necessity for frequent furtive 
glances at the instrument panel. The display is colli- 
mated to avoid fatiguing changes in optical focus. Rank 
Cintel, who manufacture Peep, have also developed a 
central warning system wherein fault or incipient failure 
conditions are presented in alpha numeric characters in 
one of three differently coloured zones of a cathode -ray 
tube. The tube is divided into red, amber and green, 
corresponding to the priority of the warning, and a 
storage circuit is used for the amber zone whereby low - 
priority warnings can be presented at intervals until the 
fault is cleared. 

Audible instead of visual warning is provided in the 
Ferranti device. Signal inputs are continuously sampled 
by a commutating switch, any fault causing the appro- 
priate track of a 16 -track tape to be presented to a play- 
back amplifier. Each track contains a recorded warning 
message which can be superimposed on radio signals. 

The problem of maintenance at remote airfields is alle- 
viated by the simple conception of the S.T.C. long -base 
Doppler direction -finder. The equipment requires no 
conventional buildings and is fully panclimatic. A 12 -ft 
aerial rotates at 180 r.p.m. and frequency - modulates the 
signal received from the aircraft's v.h.f. R/T transmitter. 
The small percentage deviation is effectively increased by 
reduction to a much lower frequency while retaining the 
absolute deviation. A reference signal is derived by 
capacity coupling from the aerial drive shaft and passed, 
together with the frequency -modulated R/T signal, to 
the indicator unit. The two signals are combined in the 
indicator drive unit and the heading is indicated to an 
accuracy of 1 °. Speech may be received on the same 
equipment, and an audio output is provided in the indi- 
cator unit. Site -error suppression is claimed to be at 
least seven times better than that of conventional short - 
base systems. 

A method of mechanical design known as " environ- 
ment stabilization " is employed in the Decca TDS Mk. 
V Display and Data Handling equipment. An integral 
liquid cooling system maintains all the important posts 
of the circuitry, which is transistorized, at a constant 
temperature. Reliability, it is claimed, is such that the 
equipment will be serviceable up to 99.5% of a 10,000 
hour running period. The system is designed to provide 
for both analogue and digital data -handling and process- 
ing from either a single radar or several radars of 
different types. Compatibility with digital computers is 
a feature of the design, and data -handling aids, such as 
jet climb -out paths, map information and CRDF lines 
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Radic 10 -20, an educational computer by Redifon. The basic 10- amplifier 
equipment is capable of expansion to employ 20 amplifiers and function 

generators. 

Audible warning equipment by Ferranti. The 

9 -in long, I -in wide tape is shown at the top. 

can be presented on the viewing unit. Alpha numeric 
characters and symbols may be used in addition to the 
normal data- handling aids on the viewing unit. 

Also capable of displaying received radar echoes and 
data -handling information simultaneously, the Marconi 
STD 1015 employs circuitry designed to resolve the 
conflict between high writing- speeds and compactness. 
Boost circuits are brought into operation whenever a 
fast spot movement is required, which means that, as 
the boost current is a transient waveform, large con- 
tinuous currents are not required and small valves can 
be used. The p.p.i. display can consist of map informa- 
tion, range rings and IFF responses, in addition to raw 
radar signals. Characters displayed take the form of 
normal handwriting, and are based on points of inter- 
section in an imaginary 4 x 4 matrix. A digital symbol 
computer output is converted to analogue waveforms 
and applied to the display during interscan period. 

The Doppler navigation system DRA -12, made by 
Bendix, is now marketed by Elliott. Four divergent 
microwave beams are radiated downwards from the 
aircraft, and a proportion is reflected back. Doppler shift 
in each of the four beams is monitored by a commutating 
circuit in a tracker unit, and the information stored 
before being fed to a digital computer, which derives 
ground speed and drift angle. The difference in scat- 
tering properties encountered over land and sea are 
reduced in effect by means of a land /sea switch. The 
Doppler frequency is compared in the computer with a 
precisely -controlled crystal frequency, and in order to 
introduce the 1% change required over the two different 
surface conditions, the crystal frequency is altered by 
this small amount. Accuracy of the system is such that 
distance along track will not exceed +1.1% of the 
computed distance and cross -track error is less than 
1.3 %. 

A 24- channel lightweight transmitter -receiver working 
in the band 200 -400 Mc /s was shown by W. S. Elec- 
tronics. By a clever piece of circuitry, any one of 1,750 
channels in the band may be selected by a remotely 
situated control unit, which provides a crystal reference 
frequency (24 crystals provided). The action of select- 
ing a channel initiates the process of tuning, which is . 

carried out by a 28V motor driving the transmitter and 
receiver tuning gangs, and also a ganged potentiometer. 
As the capacitors pass the point at which the tuned 
circuits resonate at the required multiple of the crystal. 
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The " environment -stabilized " Decca radar 
display and data -handling equipment. The 

bottom half of the cabinet contains the coolant 

supply and power unit. 

frequency a pulse is produced which switches off a 

stabilized supply connected across the potentiometer. 
The output of the potentiometer is applied to a storage 
capacitor and, therefore, the voltage on the potentio- 
meter when the tuned circuits are at resonance is 

retained. The motor continues to turn and as it 
approaches the point again the stabilized voltage is con- 
nected across the potentiometer. The charge on the 
capacitor is constant until the original point is reached, 
when a pulse is developed which short -circuits the motor 
by means of a silicon controlled rectifier, and the tuned 
circuits are set to resonance. 

For communications in the v.h.f. range, Standard 
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Telephones were showing a very small and light trans- 
mitter /receiver, the STR -37, which gives 400 channels 
in the band 116- 135.95 Mc /s. The equipment uses 
transistors and is completely self -contained. Output 
power is 200mW, although amplifiers are available to 
boost this to either 6 or 25W. Channels are crystal - 
controlled, all crystals being contained inside the control 
knobs. 

Several firms were showing lightweight packsets, 
notable being the B.C.C. Type 40 and the Redifon A.43. 
The A.43 cover the band 240 -300 Mc /s, turret tuning 
being employed to select six channels. Power output is 
2W. The Type 40 provides four channels in the range 
30 -174 Mc /s, and may be either amplitude- or fre- 
quency- modulated. 

A transmitting amplifier designed for, among other 
things, aeronautical administration, was shown by 
Plessey. Working in the band 1.6 -27.5 Mc /s, the 
equipment is continuously tunable and will deliver 1kW 
mean power into a 5012 line. Operating modes available 
are double side -band full carrier, single side -band, inde- 
pendent side -band frequency -shift keying and four - 
frequency diplex. 

The steady procession of new electronic navigation 
and control aids requires, paradoxically enough, consider- 
able training in order that their full potentialities may be 
realized, and simulators provide, in many instances, the 
only method of giving this training. 

Equipment to fulfil this purpose is typified by the 
Solartron transistorized radar simulator. This will 
provide many types of simulated " crisis " and " over- 
load " situations for solution by a potential radar air 
traffic controller. The equipment comprises an analogue 
computer which simulates the radar head and which 
permits adjustment of the situation presented to the 
trainee, and a p.p.i. indicator. Various types of modi- 
fication may be injected into the system -for instance, 
wind speed and direction may be varied in layers, per- 
manent echoes may be added, and the simulator can 
be synchronized with live radars. Realism is achieved 
by the addition of noise. 

A simulator intended for a different purpose was 
shown by Short. The S.C.5 is designed as a tool for 
the testing and development of the autopilot device to 
be used in the Short Belfast. A 64- amplifier analogue 
computer receives signals from the throttles and flying 
controls as they are manipulated by the autopilot, and 
computes the effect that the autopilot's actions would 
have on an aircraft in flight. The result of the com- 
putation is fed back to the autopilot, and the outcome 
of this series of events provides information on the 
effectiveness of the autopilot. An automatic system - 
checking facility is provided to ensure that any mal- 

Redifon's u.h.f. /a.m. packset, working in the range 240 -300 
Mc /s. The unit is opened out for servicing. 
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Above: The STR -37 
v.h.f. transmitter - 
receiver by S.T.C. Com- 
pletely self -contained, 
the power output is 200 
mW on 400 switched 
channels. 

Right: B.C.C. Type 40 
a.m. or f.m. packset, to 
work in the range 30 -174 
Mc /s. 

functioning lies in the operation of the autopilot, not 
the simulator. 

Computing equipment designed for general -purpose 
applications was shown by several firms. 

Corsair, designed by R.A.E. and manufactured by 
Rank Cintel, is a digital differential analyser. This is a 
type of computer which combines the accuracy and 
flexibility of the digital computer with the straight- 
forward method of operation of the analogue variety. 
The similarity to analogue computers lies in the multi- 
plication of identical units- integrators -and in the fact 
that units can be connected together by means of a patch 
board. Computation within the integrator is, however, 
digital, and the best features of each type of computer 
are thereby retained. Both linear and non -linear equa- 
tions can be solved, and almost any equation can be re- 
written in a form which is soluble by the d.d.a. 

An analogue computer designed for educational and 
research establishments is the Redifon Radic 10 -20. This 
is a 10- amplifier instrument using the basic Radic* 
system. Programming is effected by patch board which 
shows pictorially all components and facilities which 
can be selected. The board is arranged so that a flow 
diagram can be built up using the cords instead of ink 
lines; this, of course, is ideal for demonstration. The 
computer is so designed that the basic 10- amplifier 
instrument may be expanded to employ more than 20 
amplifiers, and various combinations of amplifiers and 
function units, both linear and non -linear, may be built 
up. 

Two firms were showing recorders which are intended 
to aid in crash -investigation. Redifon showed an instru- 
ment which is incorporated into a data recorder on 
which flight parameters are recorded. In the event of a 
crash, a capsule containing the continuous -tape recorder 
is ejected, the case being designed to withstand con- 
siderable rough handling. A transponder is fitted and 
the battery power supply will last for several weeks 
prior to interrogation. 

The unit developed by Armstrong Whitworth employs 
wire recorders which, in addition to carrying a record 
of flight data, include conversation between pilot and 
navigator. Some indication of the unit's toughness is 
given by the fact that it survived an ejection from an 
aircraft several hundred feet up flying at 520 m.p.h. 

', itekss World, August 1960, p. 369. 
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Solid- Circuit Microminiature 

OscUlator USE OF UNIJUNCTION TRANSISTOR CIRCUIT 

By G. BRADSHAW* B.Sc., A.M.I.E.E. and C. H. TAYLOR* Grad. I.E.E. 

THE continuous trend towards smaller electronic 
components and constructional techniques, stimu- 
lated chiefly by military, space research and medi- 
cal requirements, has been accelerated during the 
last few years by the production of semi -conductor 
devices -particularly the transistor and diode -with 
their small size and low power consumption. The 
other components, in many cases, have been scaled - 
down versions of their former counterparts, necessi- 
tating even closer tolerances in manufacture and 
purity of materials used. The size of such com- 
ponents is determined, to a large extent, by the 
need for substrates to support resistive elements, by 
the minimum thickness of dielectric film which is 
available and which can be handled for capacitors, 
and by the general requirement for mechanical 
climatic protection. 

The techniques of microminiaturization which are 
now receiving attention at research and develop- 
ment establishments, especially in the U.S.A. and 
Europe, are a departure from the previous approach 
to miniaturization, and produce a new order of 
smallness and promise a higher order of reliability. 

Microminiaturization can be divided into three 
main divisions. First, the micro- module concept 
where each component, both active and passive, 
is produced in as flat a form as possible -in many 
cases by vacuum deposition -on a small standard - 
shaped wafer of ceramic or glass. The wafers, or 
"micro- elements ", are then stacked together and 

Royal Radar Establishment, Malvern 

appropriately interconnected by riser wires at their 
edges to form micro -module circuits. 

A second technique, the " micro -circuit ", consists 
of vacuum deposition of thin -film patterns of metals 
and oxides on to a glass or ceramic substrate to 
form conductors, resistors and capacitors. Tiny 
diodes and transistors are then wired -in to com- 
plete the circuit. A circuit is thus produced on each 
substrate. 

The third division of micro- miniaturization, 
generally called the " solid circuit ", is aimed at pro- 
ducing a circuit function in a single block (or wafer) 
of semi -conductor crystal. Transistor action, re- 
sistance, capacitance, ohmic and rectifying contacts 
and other properties can be built into selected re- 
gions of a small piece of crystal such as germanium 
or silicon by semi- conductor fabrication techniques 
such as alloying, diffusion, gold -bonding and etching. 
By suitable configuration of these regions, a complete 
circuit function can be produced which is inherently 
extremely small and offers the same order of relia- 
bility as a transistor, when suitably encapsulated. 

Recent work at the Royal Radar Establishment, 
Malvern, on this third division of micro- miniaturi- 
zation has resulted in the development of a solid 
circuit consisting of a transistor, resistor and capa- 
citor formed in a single wafer of silicon and which 
can operate from a battery source as low as three 
volts. This is believed to be the first solid circuit 
produced in the United Kingdom. A description 
of this device is given below. 

Construction.-The evolution of the integrated 

Fig. I. Evolution of a solid circuit. 
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circuit from its equivalent conventional form using 
separate components is shown in Fig. 1. (A version 
of the original circuit which was demonstrated at 
the 1961 Physical Society exhibition was described by 
P. Lloyd on p. 451 of our September issue.) The 
type of transistor used is called the unijunction tran- 
sistor (uj.t.) or double -base diode, and consists of 
a short bar of mono -crystalline n -type silicon (or 
germanium) having ohmic contacts at each end and 
an emitter contact forming a p -n junction about 
two -thirds along its length from base 1. If a suit- 
able steady bar voltage is applied lfetween base 1 
and base 2, and a varying voltage across emitter 
and base 1, then a plot of emitter current versus 
emitter voltage will show a "negative- resistance" 
region which enables the uj.t. to be used as the 
active element in oscillating or discharge circuits. 
A family of curves of a diffused silicon uj.t. for a 
range of bar voltages (Vbb) is shown in Fig. 2, and 
further information on these devices is given in 
Refs. 1 and 2. As shown in Fig. 1(d), an extension 
of the uj.t. bar produces a resistive region, the 
value of which depends on the bar cross -section, 
length and resistivity. A further extension of the 
bar coupled with an increase in width, gives a region 
of crystal which, if containing a large area p -n junc- 
tion, can form a suitable capacitor. The value of 
capacitance is voltage dependant, and the circuit 
arrangement must be such that the junction is 
negatively biased. The shape of the crystal wafer 
shown in Fig. 1(d) can be re- arranged to form that 
of Fig. 1(e), and this latter shape was the one 
actually used, chiefly because it is more compact. 

There are several methods of fabricating this 
integrated circuit, just as there are a variety of ways 
of making transistors. The method employed at 
R.R.E. used diffusion as the main technique, and a 
perspective drawing of the circuit -structure is shown 
in Fig. 3. 

This involved the development of an entirely new 
uj.t. -the diffused mesa type -since the only kind 
of uj.t.'s known at the outset of this work were 
those made by the alloy process, using silicon or 
germanium as the bar material. 

A slice of 30 ohm cm n -type single crystal silicon 
was lapped down to a thickness of 0.010 in. Boron 
was diffused into one side to produce a p -type layer 
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Fig. 2. Diffused silicon uj.t. curves. 

Fig. 3. Perspective drawing of solid circuit of Fig. I (e) 

of about 12µ depth. The slice was then nickel - 
plated on both sides by an electroless method 
(ref. 3) and cut into 0.5 cm square dice. A dice 
was slotted parallel to one side with a wire -saw to 
produce a bar 0.010 in wide. At the free end of 
the bar, the three uj.t. electrode positions were 
masked -off with dots of high lead- content solder, 
the base connections on the un- diffused side being 
0.010 in apart. The capacitor region was also 
masked -off on both sides with black wax, and the 
dice dipped into a nitric acid /hydrofluoric acid 
etchant for about two minutes. This process, by 
etching away unwanted nickel and crystal from the 
bar, formed the uj.t. and resistor regions simul- 
taneously, and also removed work damage from the 
edges of the capacitor, thus leaving the crystal dice 
in the form shown in Fig. 3. During this etching 
stage, the uj.t. was tested on a jig to ensure that 
its characteristics were suited to the values of resist- 
ance and capacitance with which it was being 
integrated. The wax was removed, and 0.002 in 
diameter gold or copper leads were soft -soldered to 
the capacitor and to the mesa -structure electrodes 
of the uj.t. The device was then thoroughly de- 
greased, washed and mounted for testing. A photo- 
graph of such an integrated circuit (compared in 
size with a pin) is shown in Fig. 4. 

Performance. -The circuit described above is the 
basic uj.t. relaxation- oscillator circuit and will give 
a saw -tooth waveform if C is greater than about 
1,000 pF, and a waveform tending to sinusoidal 
when C is decreased below this value -R being in 
the range 10 -20 kí2. 

As the capacitor C charges up through R, the 
emitter junction is initially reverse biased due to 
the potential divider formed by the two base regions. 
When the capacitor voltage exceeds this reverse 
potential, the junction is forward biased but the 
current which flows is small until the voltage across 
the capacitor biases the junction about 0.7V positive. 
The capacitor now begins to discharge through the 
diode and base 1 (bl) region. The emitter current 
is nearly all in the form of minority carriers (holes) 
injected into the bar. These are swept by the d.c. 
field towards bl and reduce the value of the resist- 
ance of this base region (conductivity modulation). 
Current flows into the bar from the capacitor. A 
peak is reached which corresponds to the lowest 

(Continued on page 529) 

WIRELESS WORLD, OCTOBER 1961 

www.americanradiohistory.com



Fig. 4. Photograph of solid circuit 
relaxation oscillator and pin (to show 
size). 

value of bl resistance. The capacitor will continue 
discharging, but at a decreased rate, the emitter 
current will fall, and the resistance of the bl region 
will increase, until the volts drop across the bl 
region equals the capacitor voltage. At this point 
the resistance of the bl region reaches its static 
value, the diode is zero biased, and the capacitor 
re- charges. 

The resistivity of 30 ohm cm for the base silicon 
of the R.R.E. integrated circuit was a compromise 
between the requirements of the capacitor (low 
resistivity for high capacitance per unit area) and 
the uj.t. (high resistivity for long minority -carrier 
lifetime compared with transit time), but it was 
suitable for the resistor. Choosing a wafer size of 
0.5 cm square for the circuit, the values of C were 
found to be 1,500, 850 and 350 pF at 0, 1.5 and 
13.5 negative direct volts (V) respectively, corre- 
sponding to values of capacitance /cm' of 7,000, 4,000 
and 1,600 pF. Except for the smaller values of 

V, C was proportioned to V-i /2.5. 

At these small values of C one would not expect 
a good sawtooth waveform output, and the actual 
ratio of charge /discharge periods was 3.5 to 1, with 
a peak -to -peak output (across C) of 1.2 V; battery 
voltage being 13.5. The value of R was 16 kf2 and 
it had a large positive temperature coefficient. The 
oscillation frequency was 500 kc /s at room tem- 
perature, decreasing to 300 kc /s at 120 °C, this 
change being due mainly to the variation of R 
with temperature. The circuit required a load 
resistance greater than 40 kS2, oscillation ceasing 
below this value. 

The circuit described above was 0.5 cm square 
and 0.01 in thick, but smaller similar circuits have 
been fabricated, the smallest being 0.32 cm X 0.24 cm 
x 0.010 in. At the time of writing, each circuit has 
been satisfactorily operated intermittently with a 

total running time of 500 hours in room conditions, 
unencapsulated. If lower -resistivity material is used, 
thus increasing the value of C, lower output im- 
pedances and better saw -tooth waveforms would be 
obtained. Also the effect of the resistance tempera- 
ture coefficient would be reduced, making the 
circuit less temperature sensitive. The design re- 
quirement of the uj.t. and the resistor, however, 
would be more difficult to meet. 

Although using only the same number of pro- 
cesses that are required to make a transistor, this 
micro- miniaturization technique is capable of pro- 
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ducing a complete circuit with dimensions smaller 
than those obtainable by any other known technique. 
In addition, many of the inter -connections between 
the " components " of the circuit are automatically 
" built in." These factors should contribute to high 
reliability. A possible future application is in equip- 
ments such as computers, where a large number of 
very reliable simple circuits are required: the extreme 
compactness of the circuit having a further advantage 
here in minimizing signal transit time. In the field 
of medicine, the use of " swallowed circuits " in 
capsule form for transmitting "inside information" 
suggests another future use. The promise of re- 
liability, coupled with small size and weight, offers 
great advantages under the conditions of vibration 
and acceleration experienced by rocket -borne 
equipment. 

The technique is also a logical way of combining 
and utilizing some of the large variety of interesting 
properties shown by mono -crystalline semiconduc- 
tors, such as photo -, thermo- and mechanical - 
electrical effects, and novel conduction processes. 

The latest transistor fabrication techniques - 
epitaxial growth of crystals, high temperature oxide - 
masking during diffusion, and photo- lithography- 
will greatly accelerate the development of new and 
more complex circuit functions. 
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Commercial Literature 
ARINC Specification No. 409, called " Selection and Appli- 
cation of Semiconductor Devices to Commercial Airborne 
Electronic Devices," offers guidance to manufacturers of both 
equipment containing transistors and the transistors them- 
selves on the use of these components for civil airline use. 
A list of 39 American and 5 European types is included. 
Copies, price $1.00 each, from Aeronautical Radio, Inc., 
1700 K Street N.W., Washington 6, D.C., U.S.A. 

Process Timers covering the range 0.1 to 305sec are 
described in a leaflet from Richard Allan Radio Ltd., P.O. 
Box No. 3, Taylor Street, Batley, Yorkshire. Repetitive 
accuracy claimed is +1% and a cold -cathode trigger tube 
is used, powered from 200 -250V a.c. mains. The timers 
are dust and moisture proofed and the internal contacts are 
suitable for the interruption of 5A at 250V. 

American -type Valves and cathode -ray tubes (including those 
for colour TV) made by R.C.A. are listed in " R.C.A. 
Receiving Tube Manual," together with circuits for such 
diverse pieces of apparatus as a 50 -W a.f. amplifier, an 
intercommunication set with a master and two or more 
remote units and a valve -voltmeter. Also included arc 
treatises on the testing and operation of valves and tables 
of values for RC- coupled amplifiers. Published by R.C.A. 
Commercial Engineering, Electron Tube Division, Harrison, 
N.J., price $1, or from local R.C.A. distributors (in U.K., 
R.C.A. Great Britain Ltd., Lincoln Way, Windmill Road, 
Sunbury, Middlesex, price 12s 6d). 

Microwave Devices, including klystrons, magnetrons, noise 
tubes and monitor diodes, are described on data sheets in 
a loose -leaf folder from Elliott Brothers (London) Ltd., 
Elatree Way, Borehamwood, Herts. 
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BERLIN RADIO EXHIBITION 

F ROM 1924 until 1939 Berlin was 
the home of the German Radio 
Exhibition. Since the war (from 1951) 
it has been held biennially first in 
Düsseldorf and then in Frankfurt. 
To mark the return of the exhibition 
this year to its traditional home, the 
German radio industry has planned 
and achieved what is claimed -and 
not without justification -to be the 
biggest radio show the world has yet 
seen. There were 12 large halls and 
several small buildings with a net 
covered area of 13 acres, set in park- 
like grounds extending to 30 acres. 
In spite of the threatening political 
situation which developed just before 
the opening, the organizers and exhi- 
bitors determined that " the Show 
should go on." Their decision was 
fully justified and there was an 
audience of 7,000 in the vast 
Deutsehlandhalle at the official open- 
ing by Prof. Dr. Erhard. The sound 
reinforcement system in this hall is 
of outstanding quality and on this 
occasion it was supplemented by 
visual reinforcement -a projection 
closed- circuit television system by 
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Visual as well as sound reinforcement 
was used during the opening ceremony 
in the Deutschlandhalle. The speaker, 
when this photograph was taken, was 
Herr Willy Brandt. 

Philips using the oil -film Eidophor 
principle* and giving an excellent 
picture approximately 22ftX17ft. No 
trace of lininess could be detected 
from a seat near the centre of the 
hall and one guessed that a 800- 1,000- 
line standard was being used. How- 
ever, we were informed by Philips 
that the standard Continental 625 - 
line system was in use, so it must be 
assumed that the refraction process, 
by which the powerful xenon light 
source is modulated, carries just the 
right degree of diffusion. 

By a strange, one might say almost 
an ironical coincidence, the question 
of the inadequacy of existing line 
standards was as much to the fore in 
Berlin as at Earls Court. In London 
some manufacturers prophesy the 
millennium thai will come with 625; 
in Germany, after 10 years' experi- 
ence of that standard, the feeling is 
that the lininess on 23 -in tubes (which 
incidentally now dominate the Ger- 
man market) is a serious blemish 
when the picture is viewed at close 

* See Wireless World June 1961, p. 322. 

quarters in the average small house 
or flat. 

Leaders in this school of thought 
are SABA whose optical screen, giv- 
ing vertical but not horizontal diffu- 
sion, was described in this journal in 
its early experimental form over a 
year ago (August 1960 issue, p. 372). 
A practical close -fitting screen has 
now been fully developed with a 
higher transparency and with a gradu- 
ated groove depth and spacing to 
correct the change of viewing angle as 
the eye moves from the centre to the 
edges of the picture. The public 
were able to judge the results on a 
dozen or more sets on the SABA 
stand, each with half the tube face 
covered by the new screen, and the 
accompanying untouched photo- 
graph enlarged from a film taken at 
the Show by Wireless World gives 
some idea of what may be expected 
from this development. 

Two other firms were showing 
Zeilenfrei (line free) television. 
Grundig make use of spot wobble 
with a quartz -controlled oscillator 
working on a frequency of 13.56 
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Philips Eidophor projection unit used in the 

Deutschlandhalle. 

Mc /s which is allowed by the Ger- 
man Past Office for industrial 
purposes. The picture quality is 

excellent and a quick comparison 
with normal line structure can be 
made by an on -off push button on 
the front of the set. Incidentally, 
the harmonics of the wobble fre- 
quency fall in Band I, so a low -pass 
filter is provided between the oscil- 
lator and the addition winding in the 
deflection coil yoke. 

The Telefunken " Tele -Klar " 
line -free system is much simpler and 
consists merely of permanent mag- 
nets in a plastic moulding designed 
to clamp on to the neck of any 110° 
tube. When properly adjusted the 
auxiliary magnets produce an ellip- 
tical spot which broadens the line. 
Only one set was publicly shown 
working (in rather strong ambient 
light and at somewhat reduced screen 
brightness) so we would prefer to 
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Above and right: The 
Grundig quartz -con- 
trolled spot -wobble 
oscillator is well 
screened and is 

mounted directly on 

the deflection yoke. 

Untouched photographs, taken by Wireless World, on 

one of the SABA demonstration receivers in which the 

right -hand half of the picture only is fitted with the new 

vertically -diffusing screen. The upper picture is an 

enlargement showing a detail. 

reserve judgment on this system, 
which is what Telefunken themselves 
seem to be doing. It is sold separ- 
ately for DM14,50 (£1 6s) and 
"neue Geräte kann man künftig mit 
diesem Zusatz oder ohne ihn kaufen" 
which may be broadly translated as 
" take it or leave it." 

The technical upheaval apparent 

at the preceding Show in Frankfurt 
as a result of the proposals for a 
second programme on Band IV 
seems to have sorted itself out and 
production models of multi -band re- 
ceivers, or of v.h.f. /u.h.f. converters 
were shown by all the leading firms. 
Grundig claim to be so far the only 
firm to offer push -button selection of 

531 

www.americanradiohistory.com



Fuba 51- 0ement rollopaible aerial for u.h.f. 

Philips EL 8000 automatic vidicon camera in 
which the only control is for lens adjustment. 

Push -button controlled, motor -driven station selector for 
v.h.f. and u.h.f. stations, developed by Grundig. 

Telefunken broad -band stacked dipole TV aerial 
in the form of a table lamp. 
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Covering material partly removed to show 
single -turn v.h.f. frame aerial in the 
Siemens RTIO transistor receiver (above). 

Left: A simple magnet system, produced 
as an optional extra by Telefunken, 
produces an elliptical spot when clamped 
to the neck of 1100 tubes. 

Schaub- Lorenz 
"Pony" pocket tran- 
sistor set with tele- 
scopic aerial. 
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Braun RT20 fm. /a.m. receiver. 
The case is available with a front 
panel in white, graphite or natural 
woods. 

Grundig Baustein series of high -quality units for the 

assembly of individual installations includes an electro- 

mechanical reverberation unit. 

n the Blaupunkt " Capri " car radio an independently 

battery- operated transistor portable is inserted into a 

power unit giving 4/6 watts output. When the engine 

is switched off an electro- magnetic lock prevents theft. 

u.h.f. as well as v.h.f. stations. The 
precision mechanism of the tuning 
stop selector is a " mechanical 
marvel " (involving rotary, reciprocat- 
ing and Maltese cross movements) 
which we should have thought would 
be prohibitively expensive. The 
Grundig reply to this comment was 
short and to the point: "We own a 

typewriter factory (Adler)." 
Vollautomatik (fully automatic con- 

trol of tuning, contrast, etc.) which 
was the catch phrase of Frankfurt is 

now accepted as obligatory and detail 
circuit refinements are hard to come 
by. However, Graetz have intro- 
duced in their Markgraf series 
Einschaltbrummunterdrückung to 
suppress noises due to overloading be- 
fore the line output stage (and hence 
the a.g.c. system) is operating. The 
output from the line oscillator is recti- 
fied and applied as a negative cut-off 
bias to the i.f. and first a.f. stages. 
When the booster diode warms up, 
the current flow through a voltage - 
dependent resistor (which stabilizes 
the frame oscillator h.t. supply) 
drives the rectifier into continuous 
conduction and so removes the 
negative bias. 

Blaupunkt now introduce contrast 
control between the video amplifier 
and the cathode ray tube and the 
control is compensated for variation 
of video response with contrast 
setting. Printed circuits are used by 

Blaupunkt for the first time this year. 
A large single horizontal panel is 

used and the chassis in the new 
Toskana set is designed to run 
"cool" (60 °C max). 

Television receiving aerials for 
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Braun T52 trans- 
istor portable with 
quick release 
mounting for use 

as a car radio. 

Bands IV and V with large numbers 
of elements and correspondingly high 
gains are now becoming a common 
feature of the German scene. The 
tendency is to develop wide -band 
aerials covering one or in some cases 
both bands. The specialist aerial 
firms such as Wisi, Kathrein, 
Hirschmann and Fuba were all show- 
ing wide -band aerials of this type as 

well as aerials with high gain 
restricted to one band or a group of 
channels. The Fuba DFA 1 LM 51 

is available for channels 21 to 60 

(alternatively 14 to 53). With 
directors arranged in three ranks and 
with a total of 51 elements this aerial 
has a gain of 13dB. Fortunately for 
the installation technician the de- 
signers have made it collapsible. 

Telefunken were showing an in- 
teresting television aerial consisting 
of two stacked dipoles with V- shaped 
elements backed by semi -cylindrical 
reflectors. The array has useful 
directional properties and is effective 
over the whole of bands IV and V. 

It is housed in a translucent dust 
cover which also serves as a table 
lamp. 

Before leaving television, mention 
should be made of the neat new 
Philips automatic vidicon camera 

(Deutsche Philips Type EL 8000) 
with no controls other than lens 
focusing. A projection display unit 
is available for use with this camera. 

Turning now to sound broadcast- 
ing we find the German market -as 
elsewhere in the world- dominated 
by the transistor portable for repro- 
duction from radio and /or records. 
The majority of German transistor 
radio sets now include a v.h.f. or a 

short -wave range -the latter to meet 
the demand for reception of home 
programmes while abroad. (The 
Germans are inveterate tourists.) 
From the vast range of models 
offered we have space to mention 
only the Telefunken "Partner IV " 
with its 6/9 -cell battery supply, the 
last 3 cells acting as a " reserve tank" 
to give 80 hours more playing time 
when the first six cells have shown 
signs of flagging; the Schaub -Lorenz 
pocket portable with its extensible 
rod aerial for short -wave reception; 
the Siemens RT10 pocket receiver 
for v.h.f. with single -turn strip frame 
aerial; and the Akkord U61 
" Pinguin " portable with a.f.c. in its 
v.h.f. range. 

Many transistor portables are de- 
signed for use also as car radios with 
quickly detachable dashboard hous- 
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ings. This kills two birds with one 
stone and is cheap, but the makers 
of " genuine " car radios say that the 
stringent requirements of car radio 
reception call for a performance that 
an ordinary portable cannot properly 
meet. Blaupunkt, who for many years 
have specialized in car radio design, 
have met all objections in their new 
" Capri " receiver which has a basic 
4/6 -watt push -pull output unit built 
into the car, into which the battery 
transistor portable is plugged. An 
electro- magnetic safety device pre- 
vents the portable from being stolen 
when the car is unattended. 

In table model domestic sound re- 
ceivers the trend is towards the tilted 
flush -fronted style of cabinet seen 
for the first time at the Frankfurt 
exhibition and now, for example, in 
the Braun RT20 and the Philips 
" Capella -Reverbeo " which incor- 
porates an electro- mechanical torsion 
spring reverberation device. 

For high -quality sound connois- 
seurs Braun have introduced a num- 
ber of new units, including a compact 
4 -unit moving coil, " infinite baffle " 
loudspeaker (L60) with 1552 impe- 
dance. These units can be grouped 
in any furnishing scheme to satisfy 
every poss_ble permutation and the 
stereo amplifier can even be adapted 
to play classical (mono) music in one 
room and jazz for the younger mem- 
bers of the family in another. The 
stereo amplifier (CSV13) has dupli- 
cation of controls for each channel, 
mounted concentrically so that they 
can be tuned separately or together. 
Grundig, too, have a Baustein 
(building brick) series which even 
includes a television " feeder unit." 

Among new tape recorders the 
Philips RK5 and RK9 are selected 
for mention because of their "verti- 
cal " construction which offers 
several advantages, including better 
balance for carrying as a reporting 
device, and the feasibility of accom- 
modating a larger and better loud- 
speaker. Normally small spools are 
used under a plastic cover, but this 
can be removed and large spools 
used under " static " conditions. 

One development which one 
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Vertical construction in the Philips RK5 (battery) and RK9 (mains) tape recorders gives good accessibility to the mechanism and permits the use of a larger than usual loudspeaker. 

would not expect to find in a dom- 
estic radio show (at Interkama 
perhaps ?) is worth including. It is 
the development by Siemens of an 
extremely thin (10 -4 mm) transpar- 
ent nickel -iron magnetic alloy film 
for use in computer stores with a 
potential switching time of the order 
of 10 -' second. 

No account of this exhibition 
would be complete without some re- 
ference to the side -shows, for these 
are very important in Germany. 
They draw the crowds, who know 
that in addition to anything they may 
find to interest them in the com- 
mercial exhibits, their entrance fee 
will have been well spent. In the 
beautifully laid out Summer Garden 
with its central grass arena there was 
a continuous programme of gymnas- 
tics, boxing and high -wire acts, with 
a military tattoo by the British Forces 
as a grand finale. And, of course, 
the Deutschlandhalle where for 20 
pfennigs one could take one of the 
12,000 seats during the afternoon or 
evening for the live broadcast per- 
formances laid on by the constituent 
Länder members of ARD -the 
national broadcasting association in 
Germany. 

The Sonderschauen, or special 

Oscillogram of a 2musec demagnetizing 
cycle in thin transparent nickel -iron 
magnetic film developed by Siemens, 
viewed through a specimen of the film. 

shows, included a chain of studios 
and control rooms from which broad- 
casts were made while the public watched through soundproof glass. These incidentally were constructed 
inside one of the large halls months before the show opened. The small token exhibit "B.B.C. Greets Ber- lin " with its model of the new TV Centre, and some enlargements 
showing home and overseas coverage 
may have been somewhat over- shadowed by the immense efforts of 
the ARD, but your reporter saw evidence of genuine interest. 

"Berlin on 400 Metres " was the theme of the German Post Office ex- hibit, which occupied the whole of the Marshall Haus, traced the his- tory of broadcasting in Germany 
and the contribution of German 
scientists to the establishment of radio communication. The treatment 
was exhaustive, not to say exhaust- 
ing, and must have represented many 
thousands of man -hours in collecting 
and arranging historical apparatus 
and documentary material. 

As at Earls Court, there were 
stands devoted to the work of the 
civil authorities, and the police had a 
special exhibit, including their com- 
bined radar and flash camera mobile 
equipment for speed checks; the fire 
services also demonstrated their com- munication methods. Incidentally 
fire and ambulance foot patrols on 
duty throughout the grounds showed 
themselves to be good customers of 
radio by each carrying a walkie- talkie 
set, and the German Lufthansa air- 
line maintained a radio station in 
which the public were able to hear 
messages exchanged with their air- 
craft on the various Continental 
routes. 

At the time of going to press total 
attendance figures were not available, 
but they cannot have been very much 
below the predicted 750,000 in spite 
of the closing of the boundary be- 
tween the eastern and western halves 
of the city. The exhibition was a 
complete success, and it provided a diversionary interest and a steadying 
influence during a particularly trying 
period for the west Berliners. 
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Loudspeaker Reactance Measurements 

BRIDGE CIRCUIT FOR MEASURING IMPEDANCE AND PHASE ANGLE 

By F. BUTLER, O.B.E. , B.Sc., M.I.E.E., M.ßrit.I.R.E. 

0 VER the frequency range 20 c/s to 20 kc /s the 
impedance of a moving -coil loudspeaker varies 
enormously and the phase angle swings over a wide 
arc. In the band 200 -600 c/s the impedance is 

mainly resistive and for this reason the nominal 
impedance for matching purposes is commonly 
assumed to be the value measured at 400 c /s. Taking 
the case of a representative 10 -inch 15 -ohm speaker 
mounted on a plane baffle, it may well be found that 
the impedance rises to more than 300 ohms at the 
bass resonant frequency, sinks to the nominal value 
at some higher frequency and then increases to around 
70 ohms at 20 kc /s. Below the resonant frequency 
the phase angle may reach 60 degrees lagging, fall 
steeply to zero at the bass resonant frequency and 
swing to as much as 60 degrees lead at a slightly 
higher frequency. At very high frequencies the coil 
inductance becomes important, causing a progressive 
increase cf phase angle which may reach 30 degrees 
at 20 kc /s. 

The low- frequency end of the response curve is 

profoundly modified by the type of enclosure in 
which the speaker is mounted and the acoustic 
performance depends on the output impedance of 
the driving amplifier. Quite clearly it is impossible 
accurately to match such a reproducer to the power 
source over a wide frequency range. At frequencies 
for which the impedance is high it is difficult to 
transfer sufficient power to the speaker from a 

constant- voltage source. When the impedance is low 
the mis -match betwcen amplifier and reproducer 
may be such as to cause intolerable distortion. Few 
amplifiers designed for a 15 -ohm load will accom- 
modate a 50 per cent reduction in load resistance 
without distress. A question of stability is also 
involved. Modern amplifiers commonly use so much 
feedback that the use of an excessively reactive load 
may provoke oscillation. Clearly there is much to be 
gained from a study of the loudspeaker as a complex 
electrical network and it is remarkable that so little 
has been published on this particular topic. 

The general dearth of information serves to 
emphasize the value of one informative paper' by 
R. E. Cooke which was published in the journal 
" Technique ", issued by the Muirhead Company. 
In this the author gives the results of a large number 
of measurements made on different types and com- 
binations of loudspeakers with the aid of a Muirhead 
D -728 Impedance Angle Meter. The aim of the 
present paper is to describe how similar measure- 
ments may be made with simpler equipment at the 
cost of some increase in the time required to take 
enough readings to make an accurate plot. 

Fig. 1 shows in principle how both impedance and 
phase angle measurements may be made. Here the 
loudspeaker of impedance Z and phase angle B, 
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represented by Z/ B, is associated with the resistances 
R R2 and R3 in a bridge circuit driven from an 
amplifier indicated as a signal source of constant 
voltage E. 

The resistances R, and R3 form a potential divider 
across the source and if R, = R, then E, = E2 = E /2, 
since current and voltage are in phase. Suppose R3 

is now adjusted until it is equal to the modulus of the 
impedance Z. Then E3 and E4 will become equal 
numerically but in general they will be out of phase. 
Nevertheless the vector sum of E3 and E4 must be 
equal to the source voltage E as shown on the vector 
diagram, where O is the phase angle between E3 

and E4. 
In the special case when E3 = E4 and E, = E3 it 

can be seen from this diagram that tan 0/2 = e/E, _ 
e /E3. But E, = E2 = E/2 so that tan 0/2 = 2e/E. 

To sum up, the unknown impedance Z is measured 
by adjusting R3 until the voltage across R3 is the 
same as that across Z, in which case R3 = /Z/ (the 
modulus of Z). The phase angle O is determined by 
reference to trigonometrical tables from the expres- 
sion tan 0/2 = 2e /E where 9 is the voltage between 
the points B and D on the diagram and E is the 
amplifier output voltage. 

This procedure leaves undetermined the algebraic 
sign of the phase angle. It can be detected by adding 
known reactance in one arm of the bridge and noting 
the resulting change of phase angle. From this the 
sign of the original phase angle can be inferred. 
A simple technique is to add a small high -Q induct- 
ance in series with Z, re- balance R3 for equal 
voltages E3 and E4 and note the change in the 
voltage reading e. An increase implies that Z is 

inductive and that O is positive, corresponding to a 

lag between the applied voltage and the current in Z. 

A decrease in e shows that O is negative and that Z is 

capacitive. 
For measurements on 15 -ohm loudspeakers it is 

A 

0/2 

E4 

/ 
/2 

Fig. I. Elementary circuit for measuring impedance and phase 

angle. 

F 
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convenient to make up a small ferrite -cored coil with 
rive taps brought out to a switch so that inductance 
values between 0.5 and about 100 mH can be selected 
to give satisfactory indications at all frequencies in 
the test range. 

R3 should be variable over the range 0 -500 ohms 
and E should be held constant at, say, 5V. We may 
set R, = R2 = 100 ohms and the sole restriction on 
the measuring voltmeter is that its impedance 
should be much higher than any of the bridge arm 
impedances. 

The principal objection to the instrumental set -up 
shown in Fig. 1 is that it is tedious to keep switching 
the voltmeter over in order to check the equality of 
the voltages developed across Z and across R3, then 
transferring it to measure e and E. A simple null 
detector using diode rectifiers as shown in Fig. 2 can 

Fig. 2. Circuit using null detector for check'ng equality of 
voltages across R3 and Z, and tapped choke for, determining 
sign of phase angle O. 

Fig. 3. Phase angle measurement method due to Scholes and 
Macfarlane. 

be employed to speed up the operation. The circuit 
also includes the tapped coil, used as described above, 
to determine the sign of the phase angle. A centre- 
zero microammeter, say 100 -0- 100µA, makes a 
sensitive null detector. Almost any type of point - 
contact or low -power junction diode may be used 
as the rectifier element but matched pairs are 
desirable. The 1pF coupling capacitors to these 
diodes should also be matched to within 5 %. 

A recent article2 on impedance measurement 
suggests further modifications which can be made to 
the basic circuit to give an alternative way of mea- 
suring the phase angle. The principle is shown 
in Fig. 3. As before, the resistance R3 is varied until 
equal voltages are developed across R3 and Z. To 
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measure the phase angle, a variable resistance R1 
is connected in series with a fixed resistance R2 
across the supply voltage E. A voltmeter V is con- 
nected as shown and R, is adjusted until the same 
voltage reading is indicated with the switch in 
either of the positions A or B. The vector diagram 
shows that when this condition is satisfied the phase 
angle is given by cos O = (R, - R2)/2R2. For 
convenience in reading, it is useful to set Rs = 100 
ohms and to join a fixed resistance of 100 ohms in 
series with R1. When this is done it can be seen that 
cos O = R1 /200 where R, is the setting of the variable 
resistance. 

At the expense of a little extra complication a 
second null detector of the type used in Fig. 2 may 
be used to check the equality of the voltmeter read- 
ings in the switch positions A and B shown in Fig. 3 
and the switch can then be omitted. The final 
arrangement becomes that shown in Fig. 4. 

The measurement procedure is as follows: - 
(a) With the switch SW, in the off position and 

R, set to zero, connect a variable -frequency audio 
oscillator to the amplifier input and set the gain con - 
tol to give a suitable output voltage E. About 5 V 
r.m.s. is suggested though the precise value is im- 
material. 

(b) Adjust R3 until the output null detector reads 
zero (no current in microammeter No. 2). Read the 
value of R3 at balance. This is the modulus of the 
loudspeaker impedance at the selected frequency of 
measurement. 

(c) Proceed to the phase angle measurement with 
SW, still in the " off " position and, leaving the 
impedance balance unchanged, adjust R, for a null 
reading on microammeter No. 1. The switch SW2 
should be closed while this measurement is being 
made. Determine B from the expression cos B = R1 /200. 

(d) It remains to check the sign of the phase angle. 
To do this the switch SW provided with an " off " 
position, is used to connect a capacitor of suitable 
value across the resistances R, and R2. In this way 
the potential divider (R1 -{- R2) /R2 is given a reactive 
component in one arm so that there is some phase 
difference ¢ between the voltages developed across 
the two arms. As before, the vector sum of these two 
voltages E1' and E2' is equal to the supply voltage. 
The effect of the shunt capacitor is to reduce the 
impedance of the upper arm of the potential divider 
and so to increase the current in the pure resistance 
R2 which constitutes the lower arm. 

A higher voltage is therefore developed across 
this resistance. The vector diagrams in Fig. 5 show 
how this circumstance can be exploited to detect the 
sign of the phase angle of the loudspeaker load. 
Here (a) corresponds to Fig. 3 after both null balances 
have been made with a purely resistive potential 
divider. Assuming that the loudspeaker impedance 
Z is inductive, (b) shows the corresponding vector 
diagram after connecting shunt capacitance across 
one arm of the voltage divider, introducing the phase 
difference ¢ between the voltage drops across the 
two arms. Clearly, there is an increase in the voltage 
originally measured between the points A and B. 
If Z had been capacitive the points A' and B would 
both lie on the same side of the vertical line and the 
voltage drop would be smaller than that observed 
before connecting the voltage- divider capacitance. 

Opening the switch SW2 converts the phase -angle 
null detector into a voltmeter suitable for measuring 
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the potential between A and B or A' and B by dis- 
connecting one half of the circuit. 

To summarise, the phase angle O is positive and 
the loudspeaker impedance Z is inductive if the 
connection of a capacitance across the voltage divider 
arm, R, + R2, leads to an increase in the voltage 
between A and B. A drop in this voltage indicates 
that Z is capacitive. All voltage measurements are 
made with the switch SW2 open and with the ampli- 
fier output set to give about half -scale deflection on 
microammeter No. 1. 

For use over a very wide range of signal frequencies 
it is convenient to switch in different values of 
capacitance, ranging from 0.1 µF for the highest 
frequencies up to 8 LF for low frequencies. If de- 
sired, a special switch may be used to add in parallel 
the successive capacitance steps. 

40° 

30° 

zó 

ló 

B 0 

IÓ 

zá 

38 

40 

30 

IZICFO 20 

10 

PHASE ANGLE 

t INDUCTIVE 

I CAPACITIVE 

Left: Fig. 4. Final circuit for 
impedance and phase angle measure- 
ment. 

Below: Fig. 5. Vector diagrams for 
determining sign of phase angle in 
circuit of Fig. 4. 

OIO 

(b) 

Left: Fig. 6. Impedance and 
phase angle of loudspeaker 
system of Fig. 7. 

IMPEDANCE 

Below : Fig. 7. Circuit of 
loudspeaker system giving 
results shown in Fig. 6. 

100 1,000 10 000 

FREQUENCY (c /s) 

Fig. 6 shows the plot of 40 individual measurements 
of the impedance and phase angle of the loudspeaker 
combination shown in Fig. 7. Many more measure- 
ments at much closer frequency spacings are re- 
quired to show up minor irregularities,but the smooth- 
ed curve through 40 points is good enough for use 
in the design of equalizers to correct the most 
glaring defects of the system. In Fig. 7 the low - 
frequency unit is a 15 -inch Plessey speaker Type 
CP73025/12/5 and the h.f. unit is a G.E.C. Presence 
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Unit, Type BCS 1853. The nominal impedance of 
each speaker is 15 ohms. The function of the passive 
CR network, 50 ohms in series with 1µF, is to re- 
strict the rise of impedance of the loudspeaker com- 
bination at high frequencies. It serves to maintain 
stability in an amplifier using a very large amount of 
negative feedback. The LCR circuit shunting the 
h.f. speaker is similar to one recommended by the 
manufacturers to improve the smoothness of response. 

The loudspeaker enclosure is a non -vented 6 cu ft 
rectangular cabinet, rigidly constructed from i -inch 
thick heavy mahogany wood. It is fitted with a 
screwed back panel and is lined with soft building 
board lagged with thick sound- absorbent wadding. 
There is little audible evidence of the single low - 
frequency resonance commonly observed when a 
speaker is mounted in a plane baffle, or of the double - 
humped resonance which one associates with some 
vented enclosures. 

An examination of the impedance curve shows 
that Z is high at low frequencies. A constant- voltage 
amplifier with a flat frequency response would give 
an inadequate bass output unless there was a com- 
pensating increase in the electro- acoustic efficiency 
of the reproducer in this part of the spectrum. There 
is a less marked rise in high -frequency impedance 
but here too there would be a significant drop in 
output at the top end of the range, subject once more 
to a qualification concerning speaker efficiency. 
The drop would in fact be worse than appears from 
the curve since the net rise of impedance has been 
checked by the use of a passive RC combination. 
The speaker alone has a much higher impedance. 

A study of the impedance variations will suggest 
the amount of equalization required in the amplifier 
to give constant acoustic output at various fre- 
quencies, but it must be remembered that variations 
in loudspeaker efficiency over the frequency range 
will influence the amount of compensation needed. 

Using the equipment shown in Fig. 4 in conjunc- 
tion with a wide -range audio oscillator it is easy to 
make loudspeaker impedance and phase angle 

COMPUTER 
THE U.K.'s Electronic Computer Exhibition opens at 
Olympia, London, on October 3rd. Some fifty manu- 
facturers and users of computers (see list) have 
taken space at the Exhibition which will remain open 
until October 12th (Sunday excepted). It is organized 
jointly by the Electronic Engineering Association and 
the Office Appliance and Business Equipment Trade 
Association which also organizes the British Efficiency 
Exhibition running concurrently at Olympia. On three 
consecutive days during the Show (4th -6th) an Elec- 
tronic Data Processing Symposium will be held at which 
during six sessions speakers from both manufacturers of 
data processing equipment and users will deal with the 
applications of computer techniques. 

Admission to the Exhibition costs 2s 6d. Applications 
for tickets for the Symposium, which cost 2f guineas 
per session, should be sent to Mrs. S. S. Elliott, 
64 Cannon Street, London, E.C.4. 

A.E.I. 
A.T. & E. 
Account Tokens 
Addo 
Ampex (Great Britain) 
Associated Automation 

Associated IIiffe Press 

Benson -Lehner (Great Britain) 
Block and Anderson 
British Computer Society 
British Olivetti 

measurements of sufficient accuracy for many 
practical purposes The most inconvenient feature 
is undoubtedly the arrangement for detecting the 
sign of the phase angle O. The difficulty is to find 
a method which is equally sensitive and effective 
over a wide frequency and impedance range. 

From a series of measurements the effects of 
different enclosures on the low- frequency response 
of the speakers can be investigated. At the high 
frequency end of the range, one can devise passive 
networks to control the impedance and phase angle 
of the composite load in order to maintain stability 
in amplifiers using a large amount of negative 
feedback. 

It may be objected that during actual measure- 
ments the loudspeaker is connected to the driving 
amplifier through a pure resistance which is always 
equal to the modulus of the speaker impedance. 
This corresponds to the use of an amplifier with an 
abnormally high output impedance. Even so the 
damping is almost critical and in any case most 
other methods of impedance measurement suffer from 
the same disadvantage. 

By using more complex instrumentation it is 
possible to make measurements of /Z/ and O with 
a very much lower resistance in series with the loud- 
speaker so that damping of the latter by the amplifier 
output impedance would be almost unimpaired. 
It is doubtful if the extra complication is justified 
though it is worth bearing in mind that, in feedback 
amplifiers, both gain and feedback depend on the 
magnitude and phase angle of the load impedance. 
In turn, the output impedance is affected and so is 
the damping of the loudspeaker movement. Thus, 
ideally, the impedance of the loudspeaker should 
be measured under the actual conditions of use. 

References 
1. " Impedance and Phase Angle of Loudspeaker 

Loads ", R. E. Cooke, Technique, April 1959, p. 11 
(issued by Muirhead). 

2. " Measurement of Impedance at Audio Frequency ", 
N. P. Scholes and J. E. Macfarlane, Electronic Technology, 
March 1961, p. 106. 

EXHIBITION 
Business Publications 

Computer Engineering 
Creed & Co. 

Data Processing 
Data Recording Instrument Co. 
Decca Radar 
De la Rue Bull Machines 
Dobbie McInnes (Electronics) 

Elliott Brothers (London) 
E.M.I. Electronics 
E.M.I. Sales & Service 
Electronic Associates 
Electronic Technology 
Engineering Finance 
English Electric Co. 

Fanfold 
Ferranti 
Frieden 

G.P.O. 

Hawker -Siddeley Group 
Heywood & Co. 
Honeywell Controls 

IBM United Kingdom 
I.C.T. 

Jenkins Fidgeon 

Lamson Paragon 
Leo Computers 

Midland Bank 
M.S.S. Recording 
Mullard 

National Cash Register Co. 

Original Document Processing 

Pergamon Press 
Plessey Co. 
Punch Card Accessories 

Rank Precision Industries 

S.T.C. 
Short Brothers and Harland 
Solartron Electronic Group 
Southern Instruments 
Sperry Gyroscope 

Westminster Bank 
Wilkes. James 
Wireless World 
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NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 

Displacement Transducer 
THE Lintran is a device for the indication of physical 
phenomena capable of producing a physical displace- 
ment, e.g., temperature, pressure, etc. The transducer 
consists of an axial spindle which operates the moving 
core of a differential transformer, which is arranged 
to give high sensitivity and linearity at an energizing 
frequency of 50c /s. The transformer output is fed to a 
detector, which delivers a unidirectional voltage pro- 
portional to the original spindle displacement. This 
voltage is indicated on a large moving -coil meter, which 
can be either centre -zero or single- ended. The full - 
scale displacement ranges, depending on the transducer, 
are from O.Olin to lin. Output of the transducer is 

James Scott displace- 
ment transducer. 

± 150mV and the linearity is better than +1%. Further 
details may be obtained from James Scott (Electronic 
Engineering), Ltd., Carntyne Industrial Estate, Glasgow, 
E.2. 

Microwave Tuning Unit 
TO extend the range of the Polarad Microwave 
Receiver Model R, Bruel and Kjaer are to market a 
plug -in tuning unit and a set of mixers. The tuning 
unit, known as the RE -T, covers 45.3Gc /s to 84.2Gc /s, 
and its sensitivity is between 0.5µV and 3µV. With the 
tuning unit and the appropriate mixer in position, the 
receiver covers the range 400Mc /s to 84.2Gc /s. Details 
are available from B. & K. Laboratories, Ltd., 4 Tilney 
Street, Park Lane, London, W.I. 

New Flexing Loudspeaker Cabinet 
IN the new T.S.L. "High -Q Flexette" bass reflex loud- 
speaker enclosure the front and back panels are designed 
and adjusted to resonate (with a low Q) at the cabinet 
and loudspeaker bass resonant frequency (90c /s). This, 
it is claimed, so damps the loudspeaker resonance as to 
extend the response down to 40c /s although the cabinet 
dimensions are only 111in by 61in by 7fin. The 
treble response remains constant within ± 3dB up to 
15kc /s with a 6dB /octave roll off thereafter. The 
electro- acoustic efficiency remains constant for input 
powers ranging from 10mW up to 8W -the maximum 
peak power which can be handled. A 4+ -in round, 4- 
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T.S.L. "High -Q Flexette " loudspeaker cabinet. 

SZ loudspeaker is used. The "High -Q Flexette " costs 
£5 19s 3d and is available from Technical Suppliers 
Ltd., of 63 Goldhawk Rd., London, W.12. 

Fully Transistorized Car Radios 
THE new 600T series of car radio receivers made by 
Smith and Sons (Radiomobile) consists of three models, 
all of which have the same external appearance, dimen- 
sions (tin high by 7in wide by Tin deep or, including 
control knobs, 81in deep) and weight (5z lb). Other 
common features of these models are that they are fully 
transistorized, cover five pre -set push- button selected 
stations as well as, continuously, medium and long 
waves, incorporate a continuously variable treble cut 
tone control and operate from 12 -V batteries. In addi- 
tion the 600T incorporates six transistors, has a 3 -W 
single -ended output and operates from positive earth 
supplies, the 601T is similar but can operate from posi- 
tive or negative earth supplies, and the 620T incor- 
porates nine transistors, has an 8 -W push -pull output 
(3% distortion) and can operate from positive or nega- 
tive earth supplies. The 600T costs £29 4s 3d, the 
601T £29 9s 5d and the 620T £32 16s Od. Accessory 
fitting kits range in price, according to the car model, 
from under £1 lOs to £4, aerials range from £1 17s 6d 
to £2 12s 6d and loudspeakers cost £1 15s 1 I each. 
The receivers are manufactured by S. Smith and Sons 

Smith and Sons (Radiomobile) fully transistorized car radio. 
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(Radiomobile) Ltd., of Goodwood Works, North 
Circular Road, London, N.W.2. 

Stabilized Voltage Source 
THE " Convolt " provides a direct output voltage 
(variable within ±10 %) which is stabilized to within 
±0.001% per 10% change in input voltage or °C tem- 
perature change. Model A is suitable for an input of 
110V a.c., model B for 230V a.c. and model C for 28V 
d.c. The normal output potential is 1.05V at 10 mA 
and this current must be maintained within ± 0.25 mA 
to achieve the stated temperature coefficient: other out- 
put voltages and currents may be supplied. The stabi- 
lized output is drawn from a Zener diode at such a 
current that its temperature coefficient is nearly zero, 
the residual temperature coefficient of this and other 
components being cancelled by a second Zener diode 
and a thermistor. The dimensions of these units are 
only Sin by 2áin by tin (excluding terminals) and 
models A and B cost £17 19s 6d and model C £16 8s 6d. 
These units are manufactured by Communications (Air), 
Ltd., of Half Moon Street, Bagshot, Surrey. 

'. Convolt " stabilized 
voltage source. 

Below: Grundig Induc- 
tance Decade Type LD2 
covering the range 
10mH -I 10mH. 

Inductive Decades 
DECADE substitution boxes for use in inductive filters, 
equalizers, etc., are marketed by Wolsey Electronics, 
Cray Avenue, St. Mary Cray, Orpington, Kent. The 
range 1µH to 1.1H is covered by three separate instru- 
ments, and the boxes may be used at frequencies be- 
tween 50c /s and 10kc /s. Accuracy is ±2 %, and the 
price is £23 lOs for one decade. The equipment is 
made by Grundig. 

Señsitive Valve Voltmeter 
WITH a bandwidth of 10c /s to 11Mc /s (± 1dB) the 
Ballantine Model 317 Voltmeter will measure from 
300µV to 300V, in a 1 -3 -10 range progression. The 
instrument may be used as an amplifier with a gain of 
1000 from 6c /s to 11Mc /s. Input impedance is 
10M0 + 5pF with the cathode- follower probe in use 
and 2Mí2 plus a maximum of 24pF without the probe. 
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The II McWs, 300µV valve 
voltmeter made by the 
American firm of Ballantine 
Laboratories. 

The metering circuit responds to mean values and is 
calibrated to read volts r.m.s. Details are available from 
the Export Manager, Sylvan Ginsbury Ltd., 8, West 
40th Street, New York 18, N.Y. 

High- Stability High -Q Coils 
ELECTRONIQUES (Felixstowe) Ltd. offer a wide 
range of high -quality, high -stability tuning coils, named 
" Stabqoils." There are three basic types for use with 
two different maximum tuning capacities (500pF and 
320pF) and for two different i.fs (470kc /s and 1.6Mc /s), 
the coils for the higher i.f. being available for the low - 
capacity circuit only. Coverage of 150kc /s to 32Mc /s 
is achieved with five coils with, of course, a break 
between 400 and 530kc /s and, for a 1.6Mc /s i.f., 
between 1.5 and 1.7Mc /s. Also available for 470kc /s 
i.f. are coils giving a general coverage s.w. band of about 
6 to 18Mc /s. 

The coils are wound on small moulded formers using 
the new hexagonal -hole adjustable cores: mounted on 
the end of the former is a trimmer chosen to compen- 
sate for the normal temperature coefficient of the wind- 
ing. Q- values range between 120 and 210 and are high 
(approx. 150 to 170) in the s.w. types. A single + -in 
hole is required for mounting. 

Also available are series and parallel i.f. rejector -coils, 
b.f.o. coils, three types of r.f. choke and bandspread coils 
for amateur use. The retail price is 6s each (b.f.o. coils 
in can 7s 6d). 

" Quoilpax " use Stabqoils and Trolex -insulated 
switches and carry the valveholders for r.f. and f.c. 
stages as well as the correct tuning capacitor. Models 
for 470kc /s and 1.6Mc /s i.fs, broadcast and amateur 
bands are available. 

Electroniques (Felixstowe) Ltd., Bridge Road, Felix- 
stowe, Suffolk. 

Shown here are four coils from Electroniques "Stabqoils" 
range, including an r.f. choke. Note correct padding cap- 
acitor packed with oscillator coil in right -hand container. 
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HYBRID AMPLIFIERS 
COMBINING VALVES AND TRANSISTORS 

SURPRISINGLY little work has been done on 
combined valve and transistor circuits. The emphasis 
has, perhaps naturally, been on circuits in which tran- 
sistors rival valves, yet each device has its own virtues, 
and it seems logical to use both in the same piece of 
apparatus. At present, much transistor equipment is 
battery- operated. But the day of mains- operated 
transistor radio receivers and audio amplifiers must 
surely dawn soon, when the prices of transistors fall 
to about the same level as those of valves. When 
this happens, the main bar to using both devices 
in the same apparatus will be removed, and the only 
disadvantage will be the cost of providing two 
different supply voltages. 

Fortunately, the h.t. supply can be used as the 
collector -voltage supply, even for p -n -p transistors. 
An 1.t. supply is still needed -at the moment. 
For those for whom even this is too much, there's 
still the thought that there are some people at 
Birmingham University and elsewhere who are 
working on solid -state devices which will be exact 
equivalents of thermionic valves, but which won't 
need heaters. So it's not unreasonable to think about 
hybrid circuits, even if they won't be used for 
a while. 

Infinite Variety 
Since there are three useful ways of connecting a 
triode valve, and three ways of connecting a tran- 
sistor, there are nine ways of cascading the two 
devices. And since one can put either the valve 
or the transistor in the first stage, the number is 
doubled. There are thus eighteen basic combina- 
tions, but don't worry, this article only covers two 

(a) 

(b) 

Fig. I. Two of the eighteen basic hybrid 
(a) common cathode -common emitter, (b) 
anode -common base. 

circuits: 
common 

By G. W. SHORT 

+ 260 

Fig. 2. Practical amplifier based on Fig. 1(a). Note that, 
despite the change to a p -n -p transistor, the h.t. supply 
can still be used to operate the transistor. 

of them which happen to be of immediate interest 
(Fig. 1). 

Each of these eighteen circuits is capable of 
individual variations, and one can use n -p -n or 
p -n -p transistors, so the total number of possible 
circuits is very large, and forms a rich field for 
exploration. At present, some combinations, such 
as common collector transistor followed by common 
anode valve, don't look particularly useful. But the 
chances are that somebody will discover a use for 
them all, in the long run. 

Valve Input, Transistor Output 
The high input impedance of a valve is often 
useful. Transistors in the common- emitter circuit, 
which can be regarded as the normal one, have a low 
input resistance -about 1 kn for the usual low - 
power transistors. Even the common -collector 
circuit, which has the highest input impedance of the 
three basic transistor circuits, has a lowish input 
resistance (a few hundred kilohms) by valve standards. 

So in a voltage amplifier, driven from a high - 
impedance source, it is logical to put the valve first 
and the transistor in the second stage. 

A possible combination is c.k. c.e., i.e. common - 
cathode valve followed by common -emitter transis- 
tor. This is shown in Fig. 1(a), and it has been 
translated into practical terms in Fig. 2, which also 
shows a second valve (actually the other section of a 
double triode) connected as an output cathode - 
follower. 

The cathode- follower provides no voltage gain, 
and the first valve provides only a small voltage 
gain, since it is working into a c.e. transistor, which 
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Fig. 3. Simplified circuit for calculating gain of Fig. 2 
circuit. 

6,000 

< 4,000 

2,0000 

0071 

10 20 

COLLECTOR VOLTAGE (Vce) 

Fig. 4. Effect on gain of varying transistor collector- emitter 
voltage. 

30 

has an input impedance of the order of 1 k It may 
seem surprising that this circuit can provide gains 
in excess of 1000, but this is the case. 

The voltage gain, or most of it, comes from the 
transistor. For practical purposes, the valve can be 
regarded as a current generator producing a current 
gmVin, and the cathode- follower " gain " can be 
taken as unity. So for the purpose of calculating 
the gain the circuit reduces to that shown in Fig. 3. 
The transistor input current is gmVin, and the 
collector current is ß(orx') times this. The output 
voltage is I,R57 which is ß IbR5, which is gmVißR5. 
Thus the voltage gain is gmßR5. If we insert prac- 
tical values, such as gm= 1.4mA /V, ß =30, and 
R5 = 300 k12, we get a figure for the gain of 12,600, 
which turns out to be much larger than the measured 
gain! Evidently something is wrong. 

The error lies in putting in the value of 30 for ß. 
It is quite possible to get transistors with this sort 
of current gain, but the figure quoted by the tran- 
sistor maker is the current gain with no collector 
load. The usual type of transistor audio amplifier 
stage operates with a very small load -the input 
impedance of the following transistor -and the 
current gain is virtually the same as the quoted 
figure. But the effect of a high load impedance is to 
reduce the current gain drastically. 

To get a proper value for the gain we must use 
this reduced value for ß. Let's call it ßt4, which 
means the working value of ß. 

Then A gm/3,R, 
The value of ß,,, is given by 

ßw = ` -R,(1+ß) -i- ra 
where r,, is the transistor collector resistance in the 
T equivalent circuit. This is a bit cumbersome, but 
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in the present case we can make an approximation. 
For a small alloy transistor, r,, is likely to be about 
1 M12. We have R5(1+ ß) = 300 k Sl x 31 sv 9M 0, 
so it is reasonable to neglect r,, in the denominator 
and put 

pre ró 
ßw 

R5(1+ß) Rs 
Then A gmr, 
This gives an over -estimate since in fact it is the 
" amplification factor " of the valve- transistor com- 
bination. But is is quite a good approximation in 
practice, in high -voltage circuits where the collector 
load runs into hundreds of kilohms. 

Some practical results are given in Fig. 4, which 
shows how the gain varied with the voltage across 
the transistor (VC6) for two transistors. Note that 
these were two individual samples. It would be 
dangerous to suppose that they represent typical 
OC7Os and OC71s. They were both several years 
old, and had been in service in a normal transistor 
amplifier for many hours. 

The gains shown in Fig. 4 are in excess of those 
predicted by the formula A = gmr,;. However, 
one should remember that transistor characteristics 
are subject to large tolerances. If the tolerances 
on ß can be taken as a guide to those on r,,, one 
would expect a range of 2 or 3 to 1. 

Transistor Ratings 
The collector voltages shown in Fig. 4 go well over 
the upper limit imposed by the manufacturer. In 
the case of the 0070, the gain increased with V,,,, 
but the gain of the 0071 fell off above 10 V. This 

j////// 
N F y,y !%///////%/// 

CH GAIN AREADj 

i 

.\\ 

LOW GAIN AREA 

COLLECTOR VOLTAGE 

Fig. 5. Transistor collector voltage -collector current curves, 
showing the effect of excessive collector voltage. 

Fig. 6. A.C. coupling of valve to transistor permits wider 
choice of operating conditions but destroys the simplicity 
of the direct -coupled circuit. 
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SIGNAL SOURCE 

i.e. FIRST STAGE 

TRANSISTOR 

CL 

TRANSISTOR 
LOAD 

Ro(RS) 

Fig. 7. Transistor T equivalent circuit showing internal capacitances. 

falling off of gain is the result of collector " soften- 
ing". This is another effect which is not apparent 
in low -supply- voltage circuits. At high collector 
voltages, the collector voltage -collector current 
curves are distorted as shown in Fig. 5. The result 
is a reduction in voltage gain when the working 
point lies in the " softening " region. 

In circuits like the one we are discussing, it may 
be very difficult to avoid exceeding the maximum 
VC6 rating for a low- voltage transistor. High- voltage 
transistors, with VC8(max) ratings of up to about 
100V, are in existence, and are clearly the most 
suitable for hybrid circuits where the valve h.t. 
supply runs to hundreds of volts. However, it is 

worth noting that the maximum collector dissipation 
rating need never be exceeded. Provided always that 
the cathode- follower (V2 in Fig. 2) does not take 
grid current, there must be at least 300k in series 
with the collector. In these circumstances the power 
dissipated in the transistor is a maximum when 
the transistor itself behaves like a resistance of 
300k û. The transistor voltage is then half the 
h.t. voltage and the dissipation is E2 /R = (,¡EA_ t,)2/ 
300k û. Supposing that the h.t. voltage goes up to 
300 V during a switch -on surge, then the dissipation 

150 x 150W 22,500 
is 

3 x 106 
W 

3 x lO6W 
= 75 mW. A 75 mW 

transistor should never get overheated. 
In any case, this dissipation will only occur for 

short periods if the circuit is set up to give operating 
conditions within the permitted limits. 

The circuit is simple to design. For our purposes 
the emitter current Ie = IaRa/Re, because Ib 

is small compared with I a, and I e is to a first approxi- 
mation independent of the current gain of the tran- 
sistor in a circuit like ours where Re> Ra. (This 
latter condition also makes for good temperature 
stability.) To set up such a circuit by means of the 
variable cathode resistor R,, it is safest to connect, 
in place of the transistor, a resistance equal to 

Vee /Ie, where V,6 and Ie are the desired values - 
say 15V, 0.5 mA, which gives 30 kû. Then connect 
a high- resistance voltmeter across the inserted 
resistor and adjust R, to get the required voltage 
reading. (If the voltmeter resistance is not neglig- 
ible, the value of the temporarily connected resistor 
must be chosen to make the combined resistance 
VCe /Ie.) Then switch off the h.t. supply and connect 
the transistor. On switching on, one should find 
that V. is close to the required value. 

Of course, one can avoid all this setting -up non- 
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sense by using a circuit such as Fig. 6, 
where the transistor operating con- 
ditions don't depend on V1, but only 
at the expense of a departure from 
the simplicity of the original circuit. 

Frequency Response 

Here again, one is liable to get a 
surprise. I did. The frequency re- 
sponse was 3 dB down at 1.7 kc /s 
using the 0070 and at 1.1 kc /s using 
the 0071, V. being 10V in each 
case. Using different values of VCe 

produced very little improvement. 
The poor h.f. response is the result 

of the internal capacitances of the 
transistor. These are shown in Fig. 7. 

Here ce is the collector -to -base capacitance, r6 is 

the internal base resistance and re is the internal 
emitter resistance. The capacitance ce is roughly 
analogous to the output capacitance of a valve, but 
because it does not come directly across the output, 
but is connected back to the input, it gives rise to 
negative feedback which reduces gain at the higher 
frequencies. The effect of the emitter -base capaci- 
tance ce in parallel with r0 is to shunt the higher 
frequencies. 

If r6 and r, were zero, ce would behave like a 

simple output capacitance and would have no effect 
as a feedback path. Since rb is inside the transistor, 
nothing can be done about it, but r the signal- 
source resistance, is under control. While there is 

not much practical value in reducing r, (which leads 
to a reduction of gain and an increase in distortion) 
it is instructive to do so in order to confirm the 
importance of the capacitances in determining the 
performance of the circuit. 

The signal- source resistance, i.e. the output 
resistance of the valve stage, was reduced by con- 
necting various resistors across the anode load 122, 

in series with a large capacitance. The results of this 
experiment are shown in Fig. 8. They were obtained 
using R, = 100kû and R4 = 300kû. The transis- 
tor was a " no name " type with ß = 26 at I e = 1 mA. 
The cut -off frequency was increased by a factor of 
4 when r, was really small. This proves that the 

VI 

0 

10011 Ik 10k 

SHUNTING RESISTANCE(R) 

CO 

Fig. 8. Effect of base shunting resistance on cut -off 
frequency, using a low- frequency transistor. 
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transistor capacitances are very important, even at 
audio frequencies. To get a good frequency response, 
a transistor with lower capacitances must be used; 
i.e. an r.f. transistor. Unfortunately, the writer's 
one and only r.f. transistor was in use elsewhere, 
and in view of the unfortunate demise of his second - 
best transistor as the result of an accidental short- 
circuiting of R5 he didn't feel like risking another 
accident. That miniature receiver is used every 
morning, to listen to the news, in bed, and putting 
it out of action merely for the sake of a few figures 
on a piece of paper, other than a bank book, would, 
he felt, be received unsympathetically by another 
member of the household. 

An 0073, which has a cut -off frequency (fa) of 
500 kc /s, was substituted, with no reduction of the 
natural r, of the valve circuit (say 50 k52) and the 
upper cut -off frequency jumped from 1 -2 kc /s to 
5 kc/s, which was encouraging. Another transistor, 
of unknown type, gave a cut -off of 17 kc s. This, it 
is felt, is enough to prove that the right transistor will 
give an adequate frequency response for audio 
purposes. 

It is hoped that it has now been shown that at least 
one hybrid circuit is useful, and designable by rule -of- 
thumb methods. Before leaving this one, a few 
points about it are worth noting. 1. Since ßa, is much 
less than ß, and approximates to the ratio of two 
resistances, the effect of variations of ß in different 
transistors is largely obliterated. 2. For high gain, 
one wants a high re. Some grown -junction tran- 
sistors have re's as high as 10 MO. The actual 
amplification factor (/121) of the transistor* is re /re, 
but re is the important thing in the hybrid circuit, 
because if re goes up, reducing the amplification 
factor, the transistor input resistance increases. This 
causes the valve to deliver a higher voltage to the 
transistor, so the decrease in amplification factor 
tends to be compensated. The two devices make 
good partners. They do so in other ways as well. 
The low anode load results in a low Miller input 
capacitance. And the high output impedance of the 

*Not to be confused with the constant u, or more properly u,,, which appears in transistor equivalent circuits, and has a value of about 1 /1000! 
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(b) 

Fig. 9. Hybrid " concertina " 
phase -splitter (a) Basic cir- 
cuit, using a modification of 
Fig. 1(6). (b) Practical cir- 
cuit using only one h.t. supply. 

valve reduces the distortion produced by the non- 
linear input impedance of the transistor. 

Hybrid Phase -splitter 
This is a variation on Fig. 1(b), and is shown in 
Fig. 9. It is a phase -splitter which is in some ways 
similar to the " concertina " triode phase splitter, but 
it gives a substantial gain to either output. 

The input impedance of the transistor, which is in 
the common -base connection, is low-of the order 
of 5052. This impedance in the cathode circuit does 
not cause much negative feedback, and the triode 
gain is only a little lower than in a normal single - 
ended stage operating with the same load and 
voltages. 

The cathode current is the same as the emitter 
current and the collector current is aIe, which with 
almost any transistor, is nearly equal to the emitter 
current. So, to a good approximation, we can write 

a The triode output voltage is I aR4, and the 
transistor output is I,R5 IaRs, so by making R4 = R5 
the two outputs are made equal. There is a phase 
reversal in the triode, but not in the common -base 
transistor, so the two outputs are in anti -phase. 
Most transistors have a >0.95, so the unbalance due 
to the error in the assumption that le = la is only a 
few per cent. 

The performance of this circuit, using an 0071 
with ß = 40 at 1, = 1 mA, was as follows: frequency 
response, - 3dB at 25 kc /s (with 200 pF load 

IN 

Fig. 10. Hybrid "cath- 
ode- follower" using 
transistor as the load 

OUT impedance for the valve. 
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capacitance); gain 25 to either output; peak output 
voltage 6 V with VGe = 10 V, 10 V with V = 15 V. 

There are various ways of arranging the supply 
voltages. Using the one shown, we have: 

Va. Vht - Ia(R4 -I- R,) - Vc 

Ic^ßlb.ßVg /Re 
Note that, in this circuit also, the valve and 

transistor are good partners. To avoid the distortion 
which can arise from the transistor's non -linear input 
impedance, one wants to drive it from a relatively 
high source impedance. The source impedance is 
actually (R4 -i- ra) /(1 + µ) which is considerably 
greater than the impedance looking into the emitter 
from most combinations of valves and transistors. 

Alternative Phase - splitter 
It is also possible to modify the Fig. 2 type of 
circuit to provide a phase -splitter. This was done by 
removing the 2p.F emitter decoupling capacitor and 
taking outputs from emitter and collector. A gain of 
37, 3dB down at 25 kc /s, was obtained, using 
R, = loo k i2, R, = its = 300 k n. The main 
disadvantage of this circuit is that the output voltage 
cannot be more than half the voltage provided by the 
first circuit, since it is shared between the two 
outputs. To provide enough voltage to drive a pair 
of output valves, a high- voltage transistor may be 
needed. 

This article has tried to show that genuine hybrid 
circuits, in which valves and transistors are combined 
to form working units with useful properties, are 
worth investigating. The two circuits discussed here 
represent a mere scratching of the surface of the 
subject. They were chosen because their possible 
use in audio work seemed more likely to be of 
immediate interest than hybrid r.f. circuits. This 
may be quite wrong. 

In addition to the many practical variations of 
these hybrid circuits, there exists another, quite 
distinct, group of hybrids. Here we have considered 
circuits in which the elements are connected in 
cascade. The other group consists of circuits in 
which one element acts merely as a load for the 
other. For example, one might use the collector 
impedance of a common -base transistor as the load 
impedance of a cathode- follower, as shown in Fig. 10 
In this way, the valve could be given an electronic 
load of, say, 1 MO, yet the voltage drop across this 
load need be no more than a couple of volts. This is 
something which cannot be done by conventional 
means; consequently, there may be no immediate use 
for it. But a cathode -follower with a " gain " of 0.99 
is likely to prove to be of use to somebody, and so is a 
" constant current " valve with an impedance of 
20 Mil, capable of working from a 250 V h.t. supply, 
and of passing 50 mA. Both appear to be quite 
possible with the circuit of Fig. 10. 

MICROPULSATIONS OF THE EARTH'S MAGNETIC FIELD 

USE OF GIANT LOOP AERIAL DETECTORS 

OSCILLATIONS of the earth's magnetic field 
may be divided according to their periods into three 
general groups : -the giant pulsations, which are 
often observed on standard magnetometer records, 
and which generally have periods of about one to 
three minutes and amplitudes reaching ten or so 
gamma (1 gamma= 10' oersteds); micropulsations 
with oscillation periods ranging from 5 to 30 seconds 
and with amplitudes reaching several gamma; and 
oscillation periods in the range 0.5 to 3 seconds, 
which appear more rarely than the other two groups, 
with amplitudes occasionally reaching one gamma. 
The outstanding features of the three groups are 
their nearly sinusoidal form and the fact that their 
periods and average amplitudes both alter roughly 
by powers of ten. The second group of oscillations, 
which have periods from 5 to 30 seconds, is now 
under intensive study by the U.S. National Bureau 
of Standards. These micropulsations have been 
known to the scientific world since as long ago as 
1861, but little is understood about their origin or 
why the oscillations occur as they do. It is, how- 
ever, known that the signals are much stronger in 
the auroral zones and that they are probably associa- 
ted with the influx of electrons into the ionosphere 
after the occurrence of solar storms. To detect such 
micropulsations, the Bureau are building a number 
of special loop aerials. Each of these is 6Zft in 
diameter and consists of 32,000 turns (130 miles) of 
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nylon- coated copper wire. These aerials will in fact 
be used to study oscillations with periods throughout 
the range 200 seconds to 0.1 second. They will also 
be of value in the study of two other types of oscil- 
lation: extra -low- frequency sferics, which originate 
from lightning discharges, and giant pulsations with 
periods of from one to three minutes, which are 
caused by resonance of the outer atmosphere when 
bombarded by charged particles from the sun. 

This is the control unit Type 862/1 for the E.M.1. remote - 
control television camera. " Panning " (angular movement 
of the camera in a horizontal plane) is achieved by swinging 
the lever on which the large knob is mounted from side to side, 
whilst " zoom " of 
the lens is con- 
trolled by rotating 
the knob, and tilt 
by moving the knob 
toward or away 
from the operator. 
Subsidiary controls 
at either side of the 
unit cover adjust- 
ments for focus, 
camera -lens iris 
diaphragm and 
coarse adjustment 
of tilt and pan. 
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Microwave Computer Element des- 
cribed by P. R. Mclsaac and I. Itz- 
kan in an article in the July 1960 
issue of Proc.I.R.E. (p. 1264) offers 
the possibility of decreasing com- 
puter switching times and operating 
speeds by a factor of the order of 
one hundred. The device is shown 
schematically in the diagram (based 
on Fig. 1 of this article.) When a 
high -level r.f. signal (a, say) is fed to 
the helical modulator, information is 
impressed on the electron beam in the 
form of a decrease in its longitudinal 
velocity. This decrease is detected 

MODULATOR 

¡ i 

I I 

I 

ELECTRON 
GUN 

DISCRIMINATOR 

1 

COLLECTOR 

AMPLIFIER 

using a velocity -sorter discriminator 
which passes only those electrons 
having a longitudinal velocity greater 
than a certain value (which is set just 
below the d.c. beam velocity). This 
discriminator consists of three plates; 
the outer plates are at the final beam 
accelerating voltage and the centre 
plate at or near the cathode voltage. 
In an experimental discriminator of 
this type the fraction of the beam 
transmitted decreased from 90 to 
10% for a beam velocity decrease of 
only 17%. The beam -if trans- 
mitted by the discriminator -then 
passes through a conventional t.w.t. 
helix amplifier fed with a different 
r.f. signal (b, say) from that which 
is fed to the modulator (a). The 
t.w.t. amplifier then only gives an 
output if there is both a signal b 
at its input and no signal a at the 
modulator input. This device thus 
performs the logical operation (NOT 
a) AND b and it can be shown that 
such devices can be used to build a 
complete computer. In an experi- 
mental 9kMc /s device, operation 
with lmisec long pulses was 
achieved: no output was obtained 
with synchronous pulses, but if one 
pulse was delayed as little as 
0.5mµsec, full output was obtained. 
A possible disadvantage of this de- 
vice for computer use -the time 
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taken (a 7m, sec) for signals to pass 
through it- would, however, only be 
serious with computers in which the 
operations must be carried out se- 
quentially. This device -which the 
authors' call a longitudinal -velocity 
sorter tube (abbreviated LVST)- 
has several other potential applica- 
tions besides its use as a logic ele- 
ment. Similar to this use would be 
its application as an anti -coincidence 
detector. It could also be used as a 
frequency converter by operating the 
two helices at different frequencies. 
Finally, if a continuous r.f. signal 
were fed to the helix amplifier and 
a portion of the output fed back 
through a delay line to the helix 
modulator, this device would give an 
r.f output pulsed with a period twice 
that of the delay time. 

Stereo Headphones are not suitable 
for normal stereo recordings since 
these are intended to be reproduced 
from two loudspeakers when, unlike 
the case with headphones, each ear 
hears both stereo channels. Two cir- 
cuits which provide electrical cross - 
coupling between the two earphones 
similar to that normally occurring at 
each ear between signals from the 
two loudspeakers are given in an 
article by B. B. Bauer on p. 148 of 
the April 1961 issue of the journal 
of the Audio Engineering Society. 
This cross coupling between the two 
signals at each ear depends both on 
their time difference (caused by the 
difference in path lengths from the 
two speakers to the ear) and on their 
amplitude difference (caused by dif- 
fraction of one of them round the 
head). The above -mentioned circuits 
approximately allow for these two 
effects in the case of an 8 -in diameter 
head at equal distances from the two 
speakers such that the two lines of 
sight to them are at right angles. 
One circuit is for earphones with 
impedances of 50. or less and the 
other for earphones with impedances 
of 200012 or more. 

"Charactron " -a character -forming 
c.r.t. developed in the U.S.A. by 
the Stromberg- Carlson division of 
General Dynamics Corporation -can 
display up to 20,000 characters per 
second by deflecting an electron 
beam through the gaps in a tiny 
metal stencil within the tube itself. 
The stencil openings are etched by 
means of a photo -engraving process 
in which each character is reduced to 
a height of 0.035 in. The electron 
beam is first deflected through one 
of the stencil openings and then 
converged towards and re- deflected 
along the optical axis of the c.r.t. 

before entering the deflecting -coil 
system. A post -deflection accelerator 
is also used. This is made up of re- 
sistive material deposited in the 
shape of a helix on the inner surface 
of the final portion of the tube. 

Microwave Moisture- content deter- 
mination in building structures, 
without the necessity for destructive 
testing, has been developed at the 
Building Research Station at Gar - 
ston. It has been found that a 
linear relationship exists between 
the water content of building 
materials and the attenuation, ex- 
pressed in decibels, suffered by a 
microwave signal in the structure. 
The equipment, engineered by 
A.E.I. Electronic Apparatus Division 
to B.R.S. specifications, comprises a 
transmitter and receiver, both of 
which are hand -held and employ 
semi -conductors throughout, with 
the exception of the microwave 
oscillator. The transmitter output is 
3Gc /s, square -wave modulated at 
3kc /s and provides 0.5W to a horn, 
and the receiver consists of a crystal 
detector, selective amplifier and 
meter, with a micrometer attenuator 
at the input. 

In use, the two units are set up 
facing each other and separated by a 
distance equal to the thickness of the 
structure to be examined. The 
receiver attenuator is adjusted for a 
centre -scale reading on the meter, 
and the attenuator setting noted. 
The process is repeated with the 
structure between the units and the 
new attenuator setting required for 
centre -scale reading obtained. The 
difference in attenuator settings pro- 
vides a basis for moisture- content 
determination. 

A.F.C. Defeat system -the Micro - 
Tune- used in new American Fisher 
tuners and described in an article by 
R. F. Scott in the July 1961 issue 
of Radio- Electronics (p. 44) uses the 
stray mains voltage picked up from 
the hand when this touches the tun- 
ing knob. This voltage is amplified 
and rectified, and the rectified out- 
put applied so as to cut on a valve 
in series with the coil of a relay. 
This pulls in the relay which earths 
the a.f.c. line. Thus, whenever a 
hand touches the tuning knob, the 
a.f.c. is automatically defeated. 

Computer Output Display using a 
cathode -ray tube has been developed 
at Manchester University and des- 
cribed in the journal of Brit.I.R.E. 
It is used for displaying the digital 
output of the computer in the form 
of a curve, so obviating the labour 
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required to plot the curve manually 
from computed co- ordinates. 

The working area of the c.r.t. is 
divided into a 256 x 256 matrix of 
points, each corresponding to two 
co- ordinates at the computer output. 
As each co- ordinate can have 256 
possible values, it requires eight bits 
of information to define it. The 
Mercury computer output is in the 
form of ten -bit words at a 1Mc /s 
clock rate, and a co -ordinate is 
therefore specified in 8µsec, with 
2,usec left for digital -to- analogue 
conversion. The two co-ordinates 
are defined in successive lOusec 
periods, with a storage operation 

between the two. The binary code 
of the computer output is converted 
to analogue form by a series of sum- 
ming resistors switched in and out 
of circuit by diode gates which are 
fed by the computer outputs; low 
converter output impedance is ob- 
tained by the use of anode followers. 
Storage of the converter output is 
effected by a Miller charging circuit, 
which is gated on and off by a diode 
network in series with the charging 
resistor. The stored, amplified 
analogue voltages are applied to the 
X and Y plates of the c.r.t. and are 
displayed by brightening the trace 
for a period of 20µsec. 

OCTOBER MEETINGS 
Tickets are required for some meetings; readers are advised, therefore, 

to communicate with the secretary of the society concerned. 

LONDON 
4th. Brit.I.R.E.-" Methods used for 

the study of vibration in aero engines " 
by D. A. Drew at 6.0 at the London 
School of Hygiene and Tropical Medi- 
cine, Keppel Street, W.C.1. 

5th. I.E.E. -Presidential inaugural 
address by G. S. C. Lucas at 5.30 at 
Savoy Place, W.C.2. 

6th. I.E.E. -" What is pH and its 
measurements? " by Dr. G. Mattock 
and G. R. Taylor at 6.0 at Savoy Place, 
W.C.2. 

10th. Society of Relay Engineers.- 
" Television distribution by coaxial 
cable " by G. J. Hunt (General Piped 
Television) and C. F. Whitbread 
(Belling & Lee) at 2.15 at 21 Blooms- 
bury Street, W.C.1. 

11th. Society of Instrument Tech- 
nology.-" Process control in paper 
mills " by H. B. Whitehouse and M. I. 
MacLaurin at 7.0 at Manson House, 
26 Portland Place, W.1. 

12th. Television Society. -" Tran- 
sistorized line timebases for 405- and 
625 -line systems " by K. E. Martin 
(Mullard Research Laboratories) at 7.0 
at the Cinematograph Exhibitors' As- 
sociation, 164 Shaftesbury Avenue, 
W.C.2. 

12th. Radar & Electronics Associa- 
tion.-" Space communications " Part 1 

by L. F. Mathews (Associated Tele- 
Vision) at 7.0 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

17th. I.E.E. -Discussion on " The 
place of digital computers in the teach- 
ing of electrical engineers " opened by 
Dr. P. D. Aylett at 6.0 at Savoy Place, 
W.C.2. 

18th. Brit.I.R.E.- Symposium on 
" Digital differential analysers " at 6.0 
at the London School of Hygiene and 
Tropical Medicine, Keppel Street, 
W.C.1. 

23rd. I.E.E. -Discussion on " Is 
automation making satisfactory pro- 
gress?" opened by Professor A. Tustin 
at 5.30 at Savoy Place, W.C.2. 

25th. I.E.E. -" Global communica- 
tion" by R. J. Halsey, chairman Elec- 
tronics and Communications Section, at 
5.30 at Savoy Place, W.C.2. 

25th. Institute of Navigation. -An- 
nual General Meeting followed by 
" Navigation and the science of the 
sea " by Dr. G. E. R. Deacon at 3.0 
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at the Royal Geographical Society, 1 

Kensington Gore, S.W.7. 

26th. Television Society. -" Televi- 
sion from Moscow" by W. Ward and 
L. F. Mathews (Associated TeleVision) 
at 7.0 at the Cinematograph Exihibitors' 
Association, 164 Shaftesbury Avenue, 
W.C.2. 

BIRMINGHAM 
23rd. I.E.E. -" Space-charge- limited 

dielectric devices- successors to the 
transistor?" by Dr. G. T. Wright at 6.0 
at the James Watt Memorial Institute. 

26th. Brit.I.R.E.-" Instruments for 
the first U.K. Scout satellite " by Pro- 
fessor J. Sayers at 6.15 at the Elec- 
trical Engineering Department, The 
University. 

BRISTOL 
1lth. Brit.I.R.E. -" General intro- 

duction to inertial navigation " by R. 
Collinson and " Components and tech- 
niques employed in inertial navigation 
systems " by E. Bristowe at 7.0 at 
School of Management Studies, Unity 
Street. 

17th. Society of Instrument Tech- 
nology.-" Instrumentation and control 
at the Hinkley Point nuclear power sta- 
tion " by R. B. Quarmby at 7.30 at the 
Department of Physics, University of 
Bristol, The Royal Fort. 

CARDIFF 
4th. Brit. I.R.E. -" The S.E.C.A.M. 

colour television system " by G. B. 
Townsend at 6.30 at the Welsh College 
of Advanced Technology. 

20th. Television Society. -" British 
broadcasting " by the Rt. Hon. R. T. B. 
Wynn at 7.30 at the Royal Hotel. 

CHELTENHAM 
6th. Brit.I.R.E.-" Colour television " 

by P. S. Carnt at 7.0 at the North 
Gloucestershire Technical College. 

DERBY 
12th. Society of Instrument Tech- 

nology.-" The commonsense approach 
to instrument manufacture " by C. E. T. 
Cridland at 7.30 at The Derby and 
District College of Technology, Ked- 
leston Road. 

GRANGEMOUTH 
19th. Society of Instrument Tech- 

nology. -" Computers " by J. Keay at 
7.0 at the Leapark Hotel, Bo'ness Road. 

LEICESTER 
25th. Brit.I.R.E. -" Achieving high 

reliability in electronic equipment " by 
Dr. N. B. Griffin at 6.45 at the Univer- 
sity of Leicester, University Road. 

LIVERPOOL 
16th. I.E.E. -" The 12 MeV Van 

de Graaff accelerator to be installed at 
Liverpool University " by B. S. Halliday 
at 6.30 at the Chadwick Laboratory, 
the University. 

18th. Brit.I.R.E. -" Colour tele- 
vision " by Dr. G. N. Patchett at 7.30 
at the Walker Art Gallery. 

MANCHESTER 
24th. I.E.E. -"A general method of 

digital network analysis particularly suit- 
able for use with low -speed computers " 
by M. N. John and "Digital computers 
in power system analysis " by Dr. P. P. 
Gupta and Professor M. W. Humphrey 
at 6.15 at the Engineers' Club, Albert 
Square. 

MIDDLESBROUGH 
12th. Society of Instrument Tech- 

nology.- "Automation in the Post 
Office " by N. Burley at 7.30 at the 
Cleveland Scientific and Technical 
Institution. 

NEWCASTLE- UPON -TYNE 
I1th. Brit.I.R.E.-" V.H.F. Com- 

munications receivers and transmitters 
using transistors " by A. J. Rees at 6.0 
at the Institution of Mining and 
Mechanical Engineers, Neville Hall, 
Westgate Road. 

18th. Society of Instrument Tech- 
nology.-" Design of instruments and 
control panels " by A. A. Ardley at 
7.0 in the Conference Room, Roadway 
House, Oxford Street. 

SALFORD 
23rd. I.E.E. -Discussion on " How 

long do we go on teaching our subject 
historically ?" opened by Dr. E. R. 
Laithwaite and P. Hammond at 6.15 
at the Royal College of Advanced Tech- 
nology. 

STOKE -ON -TRENT 
23rd. I.E.E. -"The development of 

communication, indication and tele- 
metering equipment for the British 
grid " by G. A. Burns, F. Fletcher, 
C. H. Chambers and P. F. Gunning 
at 7.0 at the North Staffordshire College 
of Technology. 

LATE -SEPTEMBER MEETINGS 
26th. Brit.I.R.E. -" Lightning -facts 

and fancies " by Dr. W. A. Gambling 
at 7.0 at the Technical College, Farn- 
borough. 

27th. Brit.I.R.E. -Symposium on 
"The new graduateship syllabus and the 
Institution's recommendations for prac- 
tical training " at 10.30 a.m. at 
University College, London. 

27th. Brit.I.R.E. -Papers on some 
recent developments in television tape 
recording by Dr. P. E. Axon, K. 
Machein an4 Aubrey Harris at 6.0 at 
the London School of Hygiene and 
Tropical Medicine, Keppel Street, 
London, W.C.1. 

27th. Brit.I.R.E. -" The single crystal 
circuit " by Dr. D. H. Roberts at 7.15 
at the College of Technology, Wolver- 
hampton. 
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RANDOM RADIATIONS 

What Do You Think? 
WELL, if you went to the Earls 
Court Radio Show you had the 
chance of making a direct comparison 
between the 405 -line and 625 -line 
television systems. Do you agree - 
I most certainly do -with the opinion 
expressed in a Wireless World 
editorial a month or two ago that the 
625 -line picture is better, though only 
marginally so? To me it seems that 
the improvement is so small that the 
change is hardly worth making. And 
don't forget that whatever definition 
we adopt now we are tied to it for the 
next score of years or so. The Radio 
Industry, with the switchable and 
convertible models that it's putting 
on the market, seems convinced that 
the Pilkington Committee will re- 
commend 625 lines. I don't feel at 
all sure about that and I very much 
hope that when their report comes 
along next year it will plump for a 
very much larger number of lines, for 
Continental manufacturers of 625 - 
line receivers are now introducing 
methods to reduce lininess. 

And Then Colour TV 
NO doubt, too, if you visited the 
Show you saw and admired the 
B.B.C.'s demonstrations of colour 
television. And quite likely you went 

to the G.E.C.'s own show and saw 
the S.E.C.A.M. system in action. 
There's no doubt that the results 
achieved by both N.T.S.C. and 
S.E.C.A.M. processes are good. But 
the main problem still defies solu- 
tion: how to make a colour receiver 
to sell at a price which will prove 
attractive to John Citizen. Sets using 
the S.E.C.A.M. system would be a bit 
less costly than those using the 
N.T.S.C., but not enormously so. I 
don't think that colour is likely to 
make a wide appeal until some way 
is found of manufacturing receivers 
to sell for less than the £250 recently 
quoted by John Stanley, of Pye. Even 
at that sort of price there'd always be 
a certain number of buyers; but 
would there be enough to make 
colour TV a paying proposition from 
the manufacturers' point of view? 

Is Your Transistor a 
Nuisance? 
IT had to come, I suppose. To the 
man-in- the -street a transistor port- 
able receiver is now just simply a 
transistor. One hears complaints that 
"there's no peace on the beach 
nowadays with all those transistors 
blaring away." And some of the lay 
papers have adopted the term. It 
began, I believe, in France, for I saw 

" WIRELESS WORLD " PUBLICATIONS 
Net 

Price PRINCIPLES OF SEMICONDUCTORS 
M. G. Scroggie, B.Sc., M.I.E.E. .. 21/- 

By 
Post 

21/11 
COLOUR TELEVISION: N.T.S.C. System, Principles and Practice. P. S. Carnt, B.Sc. (Eng.), A.C.G.I., A.M.I.E.E. and G. B Townsend, B.Sc., F.Inst.P., M.I.E.E., A.K.C. 85/- 87/3 PRINCIPLES OF FREQUENCY MODULATION 

21/- 21/10 
RADIO VALVE DATA 

Compiled by the staff of " Wireless World." 7th Edition .. 6/- 6/10 
ELECTRONIC COMPUTERS. Principles and Applications. T. E. Ivall. 2nd Edition .. 25/- 26/- 
INTRODUCTION TO LAPLACE TRANSFORMS for radio and electronic engineers. 

W. D. Day, Grad.I.E.E., A.M.Brit.1.R.E. .. . , 32/6 33/6 
BASIC MATHEMATICS FOR RADIO AND ELECTRONICS 

F. M. Colebrook, B.Sc., D.I.C., A.C.G.L Revised by J. W. Head, M.A. (Cantab.). 3rd Edition .. .. .. 17/6 18/6 PRINCIPLES OF TRANSISTOR CIRCUITS 
S. W. Amos, B.Sc.(Hons.), A.M.I.E.E. 2nd Edition 21/- 22/- 

SOUND AND TELEVISION BROADCASTING. General Prin- ciples. K. R. Sturley, Ph.D., B.Sc., M.I.E.E. .. .. .. 45/- 46/4 

A complete list of books is available on application. 
Obtainable from all leading booksellers or from 

ILIFFE BOOKS LTD., Dorset House. Stamford Street, London, S.E.1. 
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a transistor portable referred to in a 
French magazine as un transistor a 
good while ago. The French have a 
fondness for shortening things in that 
way; a self- induction coil, for in- 
stance, has been reduced to un self 
and I could quote many more. If 
you have " a transistor " I hope you 
don't let it make a nuisance of itself. 

A Super- magnet 
YOU may have seen the note in 
" Technical Notebook " (August) on 
the tin -niobium compound developed 
by Bell Telephone Labs. Like 
many other metals this compound 
can be made superconducting at very 
low temperatures. But there's one big 
and important difference between the 
tin- niobium compound and the 
others. In all of those previously 
used the superconductivity comes to 
a full stop in the presence of a strong 
magnetic field. In tin -niobium this 
doesn't happen. Even if the mag- 
netic field reaches the very high 
figure of some 80,000 gauss, the cur- 
rent goes on flowing round the coil. 
Bell Laboratory scientists are plan- 
ning to build a large tin -niobium mag- 
net for experimental purposes. This 
should be finished early next year 
and some amazing results are ex- 
pected with it. 

Lunar Exploration 
PROVIDED we don't blow ourselves 
to bits in the meantime, we're likely 
to know a good deal more about the 
moon's make -up in the next few 
years. The Americans have a whole 
series of projects for exploring the 
moon's surface by instruments and 
television and these should yield in- 
teresting information. The first part 
of the programme is due to begin in 
the next few months, when space 
vehicles will be sent into orbit round 
the moon, and will send back infor- 
mation by wireless and television 
about the radiation and the particles 
encountered. Then between 1962 
and 1965 quite a few unmanned land- 
ings are scheduled. Drills will dig 
into the surface, the bits and pieces 
brought up will be analysed and the 
results televised back to earth. After 
that come quite a few big probes, 
which it is hoped to get back to our 
world. There is no mention of any 
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atte m pt to land men on the moon in, 
any of the programmes and nne can't 
really wonder at that. Unless and 
until we've solved the problems of 
enabling men to live in temperatures 
ranging from far above that of boil- 
ing water to a long way down to- 
wards absolute zero the moon hardly 
seems a place for human beings. 

Eagles Now 
A WHILE ago, I told you of the 
damage done by large birds to the 
horizontal aerials used in this part 
of the country for TV reception, 
which they insist on using as per- 
ches. I've never seen anything big- 
ger than a gull doing so; but a man 
who lives near me looked out of the 
window the other day and could 
hardly believe his eyes when he saw 
a neighbour's aerial occupied by a 
white -tailed eagle. That's the sea - 
eagle or erne, you know, and it's a 
pretty hefty bird. As he watched, 
the eagle took off with the downward 
kick that birds give when so doing. 
That was too much for the aerial, 
which just bucked and folded up. 

London's Radio Tower. -A model of 
the revised design for the tower to be 

erected near Tottenham Court Road, for 
the Post Office microwave links for tele- 
vision and telecommunications generally. 
The parabolic and horn radiators will be 
housed in the section between 350 and 
450 -ft above ground level. Above this 
section will be public viewing galleries 
and restaurants, and the 500 -ft tower 
will be surmounted by a 45 -ft lattice 
tower for more aerials. 
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COMBINATIONS 
SWITCH 

D.S. 761 

LIST NO. 

D.S,755 

D.S. 761 

For 50V. max. 
circuiting, 1 pole 
2 -way biased 
switching. Panel 
hole +in. 0 clear, 
max. panel 15/64ín. 
One lamp pole via 
fixing bush other 
common to 
switching. 

LIST NO. 
D.S. 755 

Mains switching but 
low- voltage lamps. 
S.P. or D.P. ON- 
OFF only one pole 
live to fixing. 
Panel hole 2I /32in. 

clear, max. panel 
19/64in. 

® 
BULGIN 

SIGNAL LAMP 

111 

These revolutionary components, 
combining both Switch and Signal - 

Lamp operators offer an infinite 
variety of advantages over 
conventional methods of switch and 

signal lamp combination. Indeed, 

where minimum space is required on 

congested instrument panels, for 
on- the -spot signals, Bulgin switches 

List No. D/S.761 and List No. 

D/S.755 are the obvious choice. 

Switching arrangements include D.P. 

ON -OFF, S.P. ON -OFF and BIASED 

and lenses are available in either 
transparent or translucent colours; 
contacts are of nickel -silver and fixing 
nuts are highly polished chrome - 

plated. Manufactured throughout 
from highest grade materials by 

skilled personnel, two facts which 
ensure their constant high standard 

of reliability. 

A. F. BULGIN & CO. LTD., BYE -PASS RD., BARKING, ESSEX 

TELEPHONE: RIPalewa,, 5588 (12 lines). Private Exchange 
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UNBIASED 

Bach and No Bite 
SO much has been written in other 
sections of W.W. about the recent 
Earls Court Exhibition, that I am not 
going to try to gild the lily. But 
there was one thing I was sorry not 
to see included in the specifications 
of the sound -radio receivers, even the 
more expensive ones. I refer to the 
absence of what I would call a sen- 
escence adjuster or presbyotic tone 
control. 

It is well known that as we get 
older, our ears get less sensitive to 
the upper musical frequencies -or in 
other words the harmonics -so that 
eventually we cannot distinguish be- 
tween a violin and certain of the 
woodwind instruments. Even in the 
early stages of senescence, the upper 
frequencies are weakened to a suffi- 
cient extent to cause music to become 
dull and lifeless; in fact, if I may say 
so, Bach loses his bite. 

This could be simply remedied if 
set manufacturers would provide, at 
least in their more expensive receiv- 
ers, what I would call a treble uplift 
to compensate for the presbyotia 
which many people develop a few 
years after they have started to suffer 
from presbyopia. To control the de- 
gree of treble uplift, the set should 
have a knob calibrated in years from, 
say, 60 upwards, or something like 
that. Can we have it at the next ex- 
hibition please? 

Fake or Fact ? 
THE advantage of 625 lines over 405 
is so marginal that it is certainly not 
worth while to make the changeover 

550 

By "FREE GRID" 

in this country's system of TV. At 
the same time in some of the demon- 
strations I have seen, the clearer 
definition of the 625 transmission is 
so narked that it is not surprising 
that many people are influenced in 
its favour. 

In fact, the improvement is so ob- 
vious in certain cases that many un- 
kind people might suspect foul play 
on the part of those members of the 
radio industry who are 625 -line fans. 
It is so easy, by a little skilful fid- 
dling with the interlacing, to make 
the lines on any receiver thick and 
obvious. Could it be that some de- 
monstrators are deliberately trying to 
panic us into clamouring for the 625 - 
line system? I don't know, and I 
make no accusations. I am merely 
asking. 

Schismatic Sideshow 
AFTER the radio show of last year, 
I made a few criticisms of the waste 
of floor space, and I published a 
photograph of one of the " vast open 
spaces " which I had noticed. 

It was much the same this year but 
it would seem that my remarks 
must have been seen and taken to 
heart by the big white chiefs of the 
schismatic splinter group who organ- 
ized an independent exhibition in the 
New Horticultural Hall, because 
when I visited it on the Sunday after- 
noon prior to the opening of the Earls 
Court Show, I found that not a 
square yard of floor space had been 
wasted. 

I received my first surprise when 
I arrived and found a long queue. 
I could not at first make out why 
there was such a huge crowd, even 
though it was Sunday. To some ex- 
tent colour TV was responsible, I 
suppose. But the main reason was, 
as I realized later, the psychological 
effect of something for nothing. The 
greater part of the colour TV sec- 
tion of the exhibition was taken up 
by a see - yourself - on - colour - TV 
show, to get to which such is the 
weakness and vanity of human 
nature, we all fought tooth and nail. 

A corpulent cockney expressed the 
feelings of nearly everybody when she 
saw herself on the screen. " Blimey, 
if coloured TV makes me look like 
that, I don't want none of it." 

The trouble was that owing to the 
squeezing and squelching to which 
we were subjected in the tightly 
packed hall, a great deal of heat, both 
physical and psychological, was en- 
gendered with the result that the 
good lady's face had taken on the 

deep red colour of a vintage port, 
and this was faithfully shown on the 
screen. 

Hospital Wireless 
RECENTLY (August) I told you 
how unfavourably impressed I was 
by the wireless headphones supplied 
to the patients in a hospital to which 
Mrs. Free Grid was transported in 
a sudden emergency. 

As a result of what I wrote I re- 
ceived a letter from Mr. John Weir, 
an engineer whose experience in the 
maintenance of hospital wireless en- 
ables him to look at the matter from 
quite a different point of view. I 
quote parts of his letter :- 

" Each bed is equipped with a box, 
usually on the wall, which contains a 
switch for selecting the required pro- 
gramme.... The boxes and 'phones 
are a serviceman's nightmare, and it 
would be difficult for me to describe 
the condition that these items get in. 
to, due to misuse by patients.... I 
have concluded after much experi- 
ence that, being in bed all day with 
little to do leads patients to fiddle 
absent -mindedly with 'phones, etc., 
with the result that leads come off, 
screws and nuts get loose and pieces 
break off. . . 

" The various hospital authorities, 
after much experience of paying for 
repairs, chose the old -type headsets 
as the least vulnerable.... A dam- 
aged headset or wall box ... can, 
and in most cases does cause a short 
circuit on the line and the whole 
hospital then suffers from pro- 
gramme break -through or loss of 
volume, or both." 

Now I am quite prepared to be- 
lieve there is a lot in what my cor- 
respondent says. In fact Mrs. Free 
Grid confirms much of it and adds 
a bit more. She tells me that a lot 
of the damage is done by the ladies 
whose duties it is to polish the floors. 
They have the habit of gliding a bed 
sideways without first unplugging 
the headphones. This gives a side- 
ways wrench to the plug in its 
socket, and usually damages the lead 
if not the plug or socket. 

I think the best solution would be 
to have one " earphone " only, this 
being fitted inside the wall -box, the 
front cover of which would have 
several perforations at one point to 
let the sound out. The butt end of 
an ordinary acoustic stethoscope, 
such as doctors use, could then be 
attached to the perforated cover of 
the wall box by a suction cap. 

In this way there would be no 
delicate electrical leads for the 
patients to pick at, and it would be 
virtually impossible for a careless 
patient or clumsy floor cleaner to 
short -circuit or otherwise interfere 
with the electrical apparatus. If the 
bed were pushed sideways, the tug 
would be sufficient to release the suc- 
tion cap without causing damage to 
anything. Any objections? 
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INSTRUMENTS
OF THE FUTURE/Nit

TRANSISTOR ANALYSER

A portable battery -operated instrument, suitable
for testing PNP, NPN and Point Contact transistors, in
the grounded emitter configuration. Provision is in-
cluded for in situ measurements. The instrument is
supplied complete with comprehensive operating in-
structions, together with the AVO International Tran-
sistor Data Manual which provides test data for
approximately 3000 transistors.

Brief Specification:
Range of Collector Voltage: I.5V to I0.5V (up to 150V

using external supplies)
rco: First indication /IA
Base Current 0-I mA, 0-40 mA
Collector Current: 0 -IA
Beta: 0-25, 0-250 maaaired at I KO
Noise Measurement: 1-20, 21-40 dB
Construction .n general conforms w-th U.K. inter -

Service Spec. KII4

VALVE CHARACTERISTIC METER

MK. IV

This instrument has teen designed to test any
standard receiving or transmitting valve having up
to a maximum anode dissipction of 25W. Inter-clec-
trode insulation, anode current, mutual conductar ce
and gas ' current can be measured, and by making a
series of tests, complete families of curves may Le
plotted. Rectifiers and siemal diodes are tested under
suitable load conditions. A comprehensive data manual
is supplied with the instrument, which operates from
100-120 volts and 200-260 volts 50-60 c/s A.C.

Brief Specification:
Range of Anode -Voltage:
Range of Screen Voltage:
Range of Heater Voltage:
Heater Current:
Anode Current:
Mutual Conductance:
Negative Grid Voltage:
Gas ' Current:

12.6-400 volts
12.6-300 volts
0.625-117.5
3A max.
100 mA max.
0.1-60 mA/V max.
0-100V in 9 ranges
2nA first indication

REPAIR SERVICE
Our fully equipped Service Dept. deals prom, ti),
with repairs to AVO Instruments, or if mop,
convenient they may be sent to either of the
following authorised AVO Service Agents:-
Automat Ltd., Farnell Instruments Ltd.
Throstle Grove Works, Light Industrial Estate,
Gt. Egerton Street, York Road,
Stock -sort, Cheshire. Wetherby, Yorks.

Write for fully illustrated brochures

1rj T 3:10 AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON S.W.1

-a ---
Telephone: VICtoria 3404 (12 lines)

A MEMEER rF THE METAL INDILTIVES GROUP Of COMPAI.IES VC. TAO

A
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The QUAD speaker uses closely coupled moving elements some two hundred times lighter
than diaphragms of moving coil loudspeakers, thus enabling the air to follow the electrical
impulses with far greater precision. It is extremely analytical and much of the recent improve-
ment in gramophone records can be directly attributed to the use of these loudspeakers for
studio monitoring and quality control.
For the listener in the home "it represents, by a wide margin, the closest approach to truly
natural reproduction of sound in the home that we have yet heard". (American High Fidelity
H.H. Lab. report, November 1960). Send for illustrated brochure to Dept. W.W.

Q MA for the closest approach to the original sound

ACOUSTICAL MANUFACTURING CO LTD HUNTINGDON HUNTS
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"Well, what's so special about that ?"

4111111111111111kih
111111111311111111tk

1111/111111111111111111111111111

5111111111111111/1111111111
11111/11111M1111111111111.
11/111111111111111/11111,
aummimmumg

IMMINFIRMIP
NIONIN P

--,qmzu5L,

LONG LIFE
"It's a valve characteristic that looks no different from many others-what is special is
that it will be maintained for a much greater period than you would normally expect.

This feature of long consistent performance is typical of many of the Special Quality
valves they make at Mullard. They achieve these standards by combining sound
design with first class materials and, of course, thorough testing. In a single year,
Mullard carry out something like 30 million valve hours of life testing on these types.
Obviously, the many valves used are subsequently destroyed.
You can see that with this kind of background, equipment manufacturers-and
users-can specify Mullard long life Special Quality types and be pretty sure that they
won't be caught out by valve failures. And that's Important nowadays when so much
equipment serves vital functions where failure can mean real trouble.
Long life is only one feature of the Mullard Special Quality range; there are types

available with closely controlled characteristics and others
are particularly rugged, some even have a combination of
these features."

"Mullard, as you probably know, are most helpful when it comes
to selecting the right valve for a particularjob-the data they can
let you have really is comprehensive and the people at Mullard
House are always happy to discuss problems with you."

Government & Industrial Valve Division
Mullard Limited Mullard House, Torrington Place, London, W.C.1.

Tel : LANgham 5522 MVTA 405A
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NEW CINTEL ALL-
Accurate within ±one per cent of full
scale on the inductance and resis-

& sELF
tame ranges -00051,tH to 30mH,
and -500t,ta to 33005 respectively.

T -ID 13 It I IJG E is an all transistor version of the well-known valve model

of the same name, which it now supersedes.

This new version retains the same rigid specification with the added

advantages of greater scale length, increased accuracy, improved reli-

ability, printed circuit construction, simpler and quicker operation from

either mains or battery, and no warm-up period.

APPLICATION. The instrument has been designed essentially to
meet the demand for a bridge capable of accurate low. self or mutual in-

ductance with a wide variety of applications.

It may be used to measure the a.f. Inductance of small coils which

have a low Q value at audio frequencies, such as radio and television

receiver tuning coils. It can also be applied to the measurement of cor-

recting inductors, loading coils, the inductance of transmission lines,

cables and circuit 'strays'. This latter application is particularly useful

in high frequency circuits. The bridge may also be used for measuring

any mutual inductance within its range; for example, that of 1.1'. trans-

formers. A particularly useful

I
application of mutual measure.

oscillator
T2 Ai Br

0-*
menu is in the setting up of

592 c s
ZX

A2 B2 TS artificial transmission lines.art Measurements can he made
esisuince phase step by step along the comple-lyilance VR sensitive

detector tell line, each section being

ti -fated as a three -terminal net-

work. Mutual resistancccanalso

be measured with precision.

A further use of the bridge is for the accurate measurement of low

resistance values, the first scale reading being 100 microhms.

A complete technical description is available on request to . .

RANK CINTEL LIMITED
Worsley Bridge Road, Lower Sydenhani,
LONDON, S.F.26. HITHER GREEN 4610
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TRANSISTOR MUTUAL

INDUCTANCE BRIDGE

Dimensions: 2O-5 wide x 14" high x 13' deep (52 x 35 x 33cm).

RESISTANCE
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)6u sir ten, at the

61io glow!

LABORATORY
SERIES AUTO
TURNTABLE

TypeA
Combines the high
performance of a
Transcription
turntable with
facility for changing
records
automatically.

An Automatic Record Changer
constructed to occupy as small a

space as possible without sacrificing quality.

THE GARRARD ENGINEERING & MANUFACTURING CO. LTD., SWINDON, WILTS.



Goodmans loudspeakers are subjected to the most severe

examination in the anechoic chamber, shown above, during

both development and subsequent manufacture, ensuring

that your GOODMANS HIGH FIDELITY LOUD-

SPEAKER has "passed with honours" and that its

performance will justify your choice.

GOODMANS
GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex.

Tel : Wembley 1200 (8 lines) Grams : Goodaxiom, Wembley, England
Available in all countries.

In every sense the greatest range-in every country the greatest name

AXIOM 110
Price £3.15.9 (Plus P.T. £1.4.3)
Power Handling : 10 Watts.
Flux Density : 12,000 Gauss.

AXIOM 112 as illustrated
Price £6.8.8 (Plus P.T. £2.1.4)
Power Handling : 12 Watts.
Flux Density : 16,000 Gauss.

BOTH UNITS have a frequency
range of 40-15,000 c/s and imped-
ance of 15 ohms.

r - -
Please send High Fidelity Manual

Name
Address

LG 44 WW
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an absolute practical minimum of

VVatnAr
and

That has been one of our main objectives since we started
making tape decks and recorders and we feel that we have
achieved this (along with many other notable features)
in our present range of recorders. By the use of high quality
components and fastidious precision assembly these
" wow and flutter " figures are maintained:-

Below .05% at 15 ips
Below .1% at 74 ips
Below .15% at 31 ips
Below .25% at ips

The Brenell Mark 5 deck at 28 gns. has greater precision
and dependability than you are ever likely to find elsewhere
at anywhere near the price.

IT'S A HEART THAT IS AS SOUND AS SOUND CAN BE.
3 INDEPENDENT MOTORS (Capstan motor -

hysteresis synchronous)
4 RECORDING AND PLAYBACK SPEEDS,

and IS ips.
FAST REWIND (1,200ft. rewound in either direction in

45 secs)
ACCEPTS kin. re.is. INTERLOCKED CONTROLS
PAUSE CONTROL. DIGITAL REV. COUNTER.
PROVISION FOR EXTRA HEADS (Mono or Stereo)

TAPE RECORDERS : MARK 5 STEREO: £99.12.0.
3 STAR: 58 GNS.
3 STAR STEREO: 89 GNS.

Abridged

Specification:

Full details and the address of your nearest stockist from the

sole manufacturers:-BRENELL ENGINEERING CO. LTD.
IA DOUGHTY STREET, LONDON, W.C.I. CHA 5809 and HOL 7358

MARK 5
TYPE M:
88 GNS.

MARK 5: 64 GNS.

GD821
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Easy- to - build kit - sets of..... -4- -1 -1-4- -1 1-1-

" GLOUCESTER " STEREO CABINET
KIT. Specially designed to meet the varying needs
of different homes. Mk. I houses Record Player,
F.M. Tuner, Stereo Amplifier, records, etc. Mk. II
will house a Tape Deck in addition. 46kin. long,
30in. high, 21in. deep. " In the white " for finish
to personal taste.
Mk. I £1 6.13.6. Mk. II £17.18.6

"COTSWOLD" HI-FI SPEAKER SYSTEM
KIT. Acoustically designed enclosure " in the
white" 26in. x 23in. x 15iin. housing a I2in. bass
speaker with 2in. speech coil, elliptical middle
speaker together with pressure unit to cover the
full frequency range of 30-20,000 c/s. Complete
with speakers, cross -over unit, level control, etc.

E21.19.0

" CHEPSTOW " EQUIPMENT CABINET
KIT. Occupies minimum floor space. Will house
Record Player, F.M. Tuner, Stereo Amplifier and
additional power amplifiers where needed.
Dim. 35 x 18 x 33in. high. E11.5.6

AG -9U MA -I2
0.1..10.0.............110.11.411.....J

" MALVERN " HI-FI EQUIPMENT CAB-
INET KIT. Will house all your Hi-Fi equipment.
" Left in the white " for finish to choice. Size
39} x 32 x 211in. E17.10.0

HI-FI SINGLE CHANNEL AMPLIFIER KIT.
Model MA -I2. 12 w. output, wide freq. range,
low distortion. £10.19.6

STEREO CONTROL UNIT KIT. Model
USC-I. Push button selection, accurately
matched ganged controls to ± I dB. Accepts
inputs from most tape heads and any stereo or
mono pick-up. 08.18.6

HI-FI STEREO AMPLIFIER KIT. Model S-88.
16 w. output, 20 mV. basic sensitivity (4 mV.
available, 7/6 extra). Ganged controls, Stereo/
Monaural gram., radio and tape recorder inputs,
Push-button selection. Two-tone grey metal
cabinet. E26.12.6

6-W. STEREO AMPLIFIER KIT. Model S-33.
3 watts per channel, 0.3'/, distortion at 2.5
w/chnl., 20 dB N.F.B. Inputs for Radio (or Tape)
and Gram., Stereo or Monaural, ganged controls.
Sensitivity 200 mV. £12.8.6

HI -F1 SPEAKER SYSTEM KIT. Model SSU-I.
Ducted -port bass reflex cabinet "in the white."
Twin speakers. With legs £11.18.6. £10.17.6

STEREO -HEAD BOOSTER KIT. Model
USP-I. Hi-Fi Stereo pre -amplifier for low output
Hi-Fi P.U.'s. Input 2 mV. or 20 mV. Output
adjustable from 20 mV. to 2 v. 40.20,000 c/s.
Also suitable as low -noise R.C.-coupled high -grain
monaural amplifier. £6.17.6

TAPE AMPLIFIER UNIT KITS. Models
TA -IM and TA -IS. This Combined Tape Record/
Replay Amplifier is available in both monophonic
and Stereophonic models. Model TA -IM can be
modified to the stereo version with modification
kit TA -IC.
TA -IM 08.2.6; TA -IS 03.6.0; TA -IC 0.10.0

TAPE DECKS are now available as " packaged
deals" with other equipment. Details on request.

DAYSTROM

Sin.Sin. OSCILLOSCOPE KIT. Model 0-12U.
Has wide -band amplifiers, essential for TV servic-
ing, F.M. alignment etc. Vertical frequency res-
ponse 3 c/s to over 5 Mc/s, without extra switching
T/B covers 10 c/s to 500 kc/s in S ranges 06.10.0

ELECTRONIC SWITCH KIT. Model S -3U.
(Oscilloscope Trace Doubler). Enables a

single beam oscilloscope to give simultaneous
traces of two separate and independent signals.
Switching rates approx. 150, 500, 1,500, 5,000 and
15,000 c/s. Sig. freq. response 0-100 kc/s. f I dB.
Separate gain controls and sync. output. Sig.
input range 0.1-1.8 v. r.m.s. £I0.15.6

CAPACITANCE METER KIT. Model CM-ILI
Direct reading 41in. scale. Full-scale ranges
0-100to,F, 0-1,00012AF, 0-0.0 & £14.15.0

DECADE CAPACITOR KIT. Model DC -I'
Capacity values 100j.i#F to 0.1114F in 100µµFisteps.

£6.5.6

VALVE VOLTMETER KIT. Model V -7A.
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500
r.m.s. and 4,000 peak to peak. Resistance 0.10
to 1,000 MO with internal battery. D.C. input
impedance 11 MO dB measurement has centre -
zero scale. Complete with test prods, leads and
standardising battery. £13.0.0

R.F. PROBE KIT. Model 309 -CU. Extends the
frequency range of our V -7A to 100 Mc/s. and
enbles useful voltage indication to be obtained
up to 300 Mc/s. 0.9.6

HIGH VOLTAGE PROBE. Model HV-336.
Measures up to 30,000 V. D.C. with negligible
circuit loading. El 15.6

R.F. SIGNAL GENERATOR KIT. Model
RF-IU. Provides extended frequency coverage
on six bands from 100 kc/s.-100 Mc/s. on funda-
mentals and up to 200 Mc/s. on calibrated har-
monics. f11.18.0

GRID -DIP METER KIT. Model GD-IU.
Functions as oscillator or absorption wave meter
With plug in coils for continuous frequency
coverage from 1.8 Mc/s. to 250 Mc/s.
Additional Plug-in Coils Model 34I -U extend
coverage down to 350 kc/s. With dial correlation
curves, 15/-.

TRANSISTORISED VERSION. Model
XGD-I. Similar to GD-IU. Fully transistorised
with a frequency range of 1.75 to 45 Mc/s. L10.8.6

AUDIO WATTMETER KIT. Model AW-IU.
Up to 25 w. continuous. 50 w. intermittent.

£14.14.0

21in. SERVICE 'SCOPE KIT. Model OS -I.
Light, compact, portable for service engineers.
Dim. 5 x 8 x 14+in. long. Wt. 10-Ilb. 09.10.0

POWER SUPPLY UNIT KIT. Model MGP-I.
Input 100/120 v. 200/250 v., 40-60 c/s. Output
6.3 V., 2.5A. A.C.; 200, 250, 270 V., 120 mA. max.
D.C. 0.16.6
AUDIO SINE -SQUARE WAVE GENER-
ATOR KIT. Model A0 -1U. Inexpensive gene-
rator covering 20 c/s. to 150 kc/s. in four ranges
with choice of sine or square waves. Size 9/in.
x 6iin. x 5in. E12.18.6

STABILISED POWER PACK KIT. Models
MSP-IM and MSP-IW. Input 200-250 V., 40-
60 c/s. A.C., fully fused. Outputs: H.T. 200-410 V.
D.C. at 20-225 mA. in 3 switched ranges. Size:
I3in. x x 91in.
MSP-IM (with meters) 04.12.6
MSP-IW (without meters) 07.17.6

Deferred Terms available on all orders above 110

DAYSTROM LTD.
DEPT. W.W.IO GLOUCESTER, ENGLAND

A member of the Daystrom Group, Manufacturers of the
WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

highest quality at lower cost......
MULTIMETER KIT. Model MM -1U. Range
0-1.5 V. to 1,500 V. A.G. and D.C.; 1504A to
15A. D.C.; 0.20 to 20 MO. 4fin. 501.4A meter.

El 1.18.6

AUDIO VALVE MILLIVOLTMETER KIT.
MODEL AV -3U. I my. to 300 v. A.C. 10 c/s. to
400 kc/s. 03.18.6

AUDIO SIGNAL GENERATOR KIT. Model
AG -9U. 10 c/s. to 100 kc/s., switch selected.
Distortion less than 0.1%. 10 v, sine wave output
metered in volts and dB's. E19.19.6

RESISTANCE - CAPACITANCE BRIDGE
KIT. Model C -3U. Measures capacity 10 pF to
1.000µF., resistance 100 0 to 5 MO and power
factor. 5-450 v. test voltages. With safety switch.

£8.6.6

DUAL -WAVE TRANSISTOR RADIO KIT.
Model UJR-I. This sensitive headphone set is a
fine introduction to electronics for any youngster.

L2.16.6r,11..0
MGP-I VF-IU

4 -WAVE TRANSISTORISED PORTABLE
KIT. Model RSW-I. 7 Transistors and three
diodes. For short and Medium wave -bands (200-
550, 90-200, 18-50 and 11-18 m.). In solid leather
case fitted with retractable whip aerial. 02.10.0

TRANSISTOR PORTABLE RADIO KIT.
Model U XR-I. Pre
printed circuit and a 7 x 4in. high -flux speaker.
Real hide case. £14.18.6

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s.
For your convenience this is available in two units
sold separately as follows: Tuner Unit (FMT-4U)
with 10.7 Mc/s. I.F. output 03.0 inc. P.T. I.F.
Amplifier and Power Supply (FMA-4U). Complete
with case and valves 01.11.0. Total £14.16.0

" MOHICAN" GENERAL COVERAGE
RECEIVER KIT. Model GC-IU. Fully tran-
sistorised. Continuous frequency coverage 550
kc/s. to 30 Mc/s. in five bands. Electrical band
spread on five additional bands covers amateur
frequencies from 80-10 m. B.F.O. tuning and
Zenar diode stabiliser. Size 68in. x I2in. x 10in.

£38.15.0

AMATEUR TRANSMITTER KIT. Model
DX -100U. 150 w. D.C. input. Covers all amateur
bands from 160-10 metres. Self contained includ-
ing Power Supply. Modulator and V.F.O. 031.10.0

AMATEUR TRANSMITTER KIT. Model
DX -40U. From 80-10 m. Crystal controlled.
Power input 75 w. CW., 60 w. peak controlled
carrier phone. Output 40 w. to aerial. Provision
for V.F.O. 02.10.0

VARIABLE FREQUENCY OSCILLATOR
KIT. Model VF-IU. From 160-10 m. Ideal for
our DX -40U and similar transmitters. £11.2.0

BALUN COIL UNIT KIT. Model B-IU.
Will match unbalanced co -axial lines to balanced
lines of either 75 or 300 0 impedance. £4.9.6

Prices include free delivery in the U.K.

Please send me FREE CATALOGUE (Yes/No)

L

7
Full details of model(s)

NAME
(Block Capitals)

ADDRESS
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NOW IN SERVICE
ON THE 4400-5000 M.C. BAND ...

WESTINGHOUSE MICROSCATTER BRINGS YOU 4 OPERATING ADVANTAGES AT THIS HIGHER

Canadian Westinghouse Company Limited-
pioneers in tropospheric scatter at 5000 mc -
have supplied equipment for service throughout
the world. Operating results substantiate FOUR
basic advantages for long range multihop trunk
systems.
1. SIZE-Compact radio equipment allows trailer
or fixed station installation. Small antennas, 10-
28 feet in diameter with high gain. Close antenna

FREQUENCY

spacing, minimum 18 feet centre to centre.
2. PRIMARY POWER -27 kw for 2 kw Quad-
rupal Diversity terminal, or 14 kw for 2 kw
Dual Diversity terminal.
3. FREQUENCY -4400-5000 me . World Wide
Licensing and assignments readily obtained.
4. UNATTENDED SITES-Designed for remote
operation with proven reliability.
To relate MICROSCATTER to your problem,
contact a Westinghouse communications
specialist or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada.

CANADIAN

Westinghouse
61-A 745
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Tbeket-
Paging
PAYS'

I n an increasing number of progressive firms
and institutions, the Multitone' Personal Call'
Pocket Paging System is saving countless wasted man-hours.
It can do the same for your organisation-and your customers.

On telephone working alone, Pocket Paging reduces' call-backs'
and the need for extra lines and operators sufficiently
to offset the cost-a few shillings per week per man' on call'
- inclusive of all operating costs.

Not a telephone of any kind, Multitone' Personal Call'
is a unique paging system which enables any of your key staff
to be contacted immediately wherever they happen to be,
selectively and without disturbing anyone else-no loudspeakers,
bells, flashing lights or any other distraction.

This all -British equipment, which is installed in hundreds
of hospitals and an even larger number of industrial firms in 30
countries, is simple to install and foolproof to operate.
Post coupon now for a leaflet which tells you all about one of the
greatest time and money savers of this electronic age.

The lightweight receiver, compared here
with a fountain pen, clips in any pocket

S.

S.
S.

MULTITONE
the original 'Personal Call ' Pocket Paging System

MULTITONE ELECTRIC COMPANY LIMITED

12-20 UNDERWOOD STREET LONDON N.1

Telephone : C/erken well 8022

IF"Please send me full details of the Multitone 'Personal Call' Pocket Paging System I

Name .

I Firm

1
I Address

I
ILw_w.:.1
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THROUGH

THE

BARRIERS

One after another the barriers to technological progress
are opening up. And with every stride forward, increasing
demands are made on the skill of engineers. In a relatively
new sphere like electronics the fresh problems that are con-
tinually arising call for persistence as well as ingenuity. In
developing equipment for many branches of research and in-
dustry, Cossor engineers have shown these qualities in abund-
ance .Their success has been recognised throughout the world.

Cossor Radar and Electronics
Ltd., are known in most coun-
tries for primary, secondary, and
meteorological radar systems, and
printed waveguide strip trans-
mission lines. The Transponder
SSR.1251, with the SSR.4G
Ground Station, is the only civil
secondary surveillance radar
system manufactured in Europe
which is designed in accordance
with the recommendations of the
International Civil Aviation
Organisation.
Enquiries should be addressed tor
The Pinnacles, Elizabeth Way,
Harlow, Essex.

Telephone: Harlow 26862
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V.H.F. INTERNATIONAL MARINE RADIO TELEPHONE 124ME28

Cossor Communications Company Ltd., have developed radios for

maritime, police, security, and industrial uses. Cossor radio equip-

ment type 124ME28 is designed to take full advantage of inter-

national maritime VHF services. It gives instant selection of all

28 channels and has an overriding selector for channel 16-safety
and calling. Controls are comprehensive yet simple enough to be

operated by non -radio trained personnel. The equipment is com-

pact, accessible for maintenance and carries full British Post Office

approval to specification TSC.53(d). Enquiries should be directed to:

Honeypot Lane, Stanmore, Middlesex. Telephone: EDO 6511

The Cossor 1076 Oscilloscope is justly
described as the most advanced oscillo-

scope available commercially. It features
a single -beam 5 inch precision cathode-ray
tube, X- and Y -deflection amplifiers, 10 kv
accelerating voltage for high writing speed,
and a maximum bandwidth d.c. to 60 Mc/s
at 50 mV/cm. Unique are its time marker
pips at 50 Mc/s and 500 Mc/s-- the latter
ensuring accurate measurement of very
fast rise -times.
Cossor Instruments Limited produce an
extensive range of oscilloscopes and other
equipment which are finding wide appli-
cation in research and industry.
Enquiries should be addressed to:
Cossor House, Highbury Grove, London, N.5.

Telephone: Canonbury 1234

SSOR
COSSOR COMMUNICATIONS COMPANY LIMITED

COSSOR RADAR & ELECTRONICS LIMITED

COSSOR INSTRUMENTS LIMITED
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Gone -- with the wind . .

There's power in that floating seed to

endure frosts, floods, and drought, and

still to put down roots when the

command comes. Scientists need this

kind of power-compact, lightweight,

enduring. Venner provide it in their

Silver -Zinc Accumulators which,

submitted to high and low temperatures,

pressure variations, shock, vibration, or

long periods without attention, still

yield more power perunit of

weight than any other electrical

storage system.

VENNER SILVER -ZINC ACCUMULATORS

provide lightweight power for satellites,

guided missiles, airborne equipment of all kinds,

telemeterinq systems, etc.

Send for full technical details

Venner Accumulators Limited
KINGSTO.N BY-PASS, NEW MALDEN SURREY MALDEN 2442

1

A member of the Venner Group of Companies
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The Erie type 15 solid carbon resistor has

been introduced to meet the growing demand

for sub -miniature components for tran-
SPECIFICATION

15

RESISTANCE RANGE 10 ohmssistorised equipment. to 12 Meg ohms.

This new fully moulded resistor is provided TOLERANCE ±5%, ±10%
and ±20%.

with silver clad leads, thus ensuring rapid LENGTH 0.200".

and effective soldering by whatever method
DIAMETER 0.095".

is employed, and like all Erie resistors, it

is manufactured to meet the performance MAX. PEAK VOLTS 50 d.c.

standards laid down in DEF.5112. RATING 0.1 watt at 70°C.

Still smaller resistors are in course of

development.

I, HEDDON STREET, LONDON, W.I
Telephone: REG ent 6 4 3 2

FACTORIES

Great Yarmouth and Tunbridge Wells, England: Trenton,

Ont., Canada: Erie, Pa., Holly Springs, Miss:, and

Hawthorne, Cal., U.S.A.
RES ISTOR
LI M ITED

*Registered Trade Mark

Photograph of miniature by courtesy of Victoria & Albert Museum
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DOUBLE ENDED STAINLESS
STEEL VACUUM OVENS

1111111111111111181M1

Single Vacuum Oven
double -flanged with glove boxes each end

* Made throughout in polished stainless steel.

* Single action door openings.

* Rectangular with shelf spacings to suit.

* Double ended controls.
* Electrical interlocking of air inlet and isolation valves.

* Outer cover hermetically sealed.
* Temperature range 0 -300 C or equivalent F.

* Temperature Control: Normal ±7fC. Special ± IC.

* Internal Spacing Tin. x 8in. x I8in. (can be altered to special
requirements).

* Vacuum Range: To 10-4.

* Respective Vacuum Gauges incorporated.

* Automatic air inlet valve on Backing Pump.

* Visual indicators and fuses on all switches.

* Flanged for fitting into Dry Box.

Vacuum Oven with
glove box.

View showing automatic interlocking of
unloading compartment on glove box.

We design and manufacture Ovens to
Customers' special requirements. Should
you have any problems in this field our
Technical Department is always willing
to help you solve them.
Vacuum Ovens with temperatures of up
to 600°C are also manufactured by us on
similar lines but with Sectional Heating
and Water -Cooled Ends.

VACWELL ENGINEERING CO. LTD.
WILLOW LANE, MITCHAM, SURREY

Phone : MiTcham 821 1 (3 lines)
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HIVAC NUMICATOR

miniature, in -line, digital display tube
* Miniature side viewing tubes for the
most compact numerical presentation.
Flying lead connections for maximum
convenience and reliability.

* Available with numerals from 0 to 9.
Fractions, plus and minus signs and
special symbols are also possible.

* All digits appear in the same position,
as seen from the front. Numicators
accordingly offer the very great advan-
tage of in -line display.

* Hivac Numicators have all the normal
advantages of neon indicator lamps-low
consumption, low temperature operation,
and freedom from risk of sudden failure.

Our specialised experience in the design and
manufacture of cold cathode tubes and neon
indicators ensures the high quality, con-
sistency and long operating life of Hivac
Numicators. They can be operated in a variety
of ways: from cold cathode tubes or from
mechanical and electromechanical switches.

HIVAC LIMITED
STONEFIELD WAY SOUTH RUISLIP MIDDLESEX Telephone: VIKING 1288

A member of the A.T. & E. Group
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The professional sound recorder for radio-and special events reporting, televisioninterviews, news -reel sound recording, research and expeditions.The ultimate in operating simplicity!
Automatic record -level control by built-in compressor amplifier.
Excellent motion stability as well as all other performance characteristics assure completecompatibility. Type speed 71 i.p.s. Reel capacity: approximately 14 minutes.
Write for detailed information.
World wide export through
EMT WILHELM FRANZ GMBH.
Wettingen (AG) Switzerland  Landstrasse 85
Telephone Baden (056) 60550 ' Telegram EMT FRANZ

OCTOBER, 1961

E M T )
AMMINIIM\
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Vulcanex and Luminex

refractories

M37 refractory

foundry strainer

cores

Metallised ceramics

and hermetic seals

Catalogues leaflets

and technical data

available on request

Steatite porcelain

alumina

L.T. insulators

Faradex and Tempradex

dielectric materials

FOR ALL RADIO, ELECTRONIC

AND DOMESTIC ELECTRICAL CERAMICS

CONSULT:

STEATITE & PORCELAIN PRODUCTS LTD.
STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport

Sri IV
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The R.F. SIGNAL GENERATOR .

NETT PRICE IN U.K.

£76
Full technical details in Leaflet W38

available on request.

COMPONENTS LIMITED

INSTRUMENTS DIVISION

TYPE B4
MODEL A

100 kc/s to 80 Mc/s
in 6 bands

MODEL B
30 kc/s to 30 Mc/s

In 6 bands

Calibration accuracy of both
models is ± I%

to be sure!

The " Advance " B4 Signal Generator is a well tried and proven instrument
which incorporates special features consisting of a monitored r.f. output and
variable modulation depth (which is also monitored); an 80 dB attenuator
of special design provides exceptional accuracy of attenuation throughout
the frequency range and an unusually low leakage factor is achieved by triple
screening of the r.f. oscillator, and by mounting the calibrated dial on the
outside of the case.

OUTPUT IMPEDANCE: 75 ohm unterminated; (50 ohm model available on request)
termination pad supplied to provide output impedances of 37 and 10 ohms and
a dummy aerial facility.
INTERNAL MODULATION: 400 c/s f 10%. Modulation depth 0 to 80% ±10%.
EXTERNAL MODULATION: Model A: 10 c/s to 30 kc/s; modulation depth 0 to 80%.

Model B: 10 cis to 10 kc/s; modulation depth 0 to 80%.
AUDIO OUTPUT: 0 to 10 volts into 603 ohms at 400 c/s.
R.F. LEAKAGE: Less than I microvolt.

ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE : HAINAULT 4441 GD70



OCTOBER, 1961 WIRELESS WORLD 21

special industrial quality

NEWMARKET

TRANSISTORS

T05

ACTUAL SIZE

for all Past-switthing
low -wattage circuits
AVAILABLE IMMEDIATELY
IN QUANTITY

Q UALI TY Assured by tighter -than -ever specifications.
RELIABILITY Based on special heat -ageing, hermetic -sealing and leak -

testing processes.
COMPATIBILITY Provided by industry -preferred encapsulations.
COMPETITIVE PRICES Through increased economic production.

The computer engineer is sure to find a unit in the following flexible range of
pnp germanium alloy transistors-whatever his circuit requirements. All have a
rating of 20V and a minimum DC beta of 50 at the currents stated. Switching
speeds are indicated below by limits but can be provided to f1 or any other
switching specifications. Units are also available in standard T022
encapsulations.

SPECIFICATIONS
NKT 121 -129 series

HIGH CURRENT (500mA)
(Core Drivers etc)

VERY HIGH SPEED HIGH SPEED MEDIUM SPEED

fc.. 15 Mc,s Ico= 7-15 Mc's fc0,--- 3 - 7 Mc s
upwards

NKT 121 NKT 122 NKT 123

MEDIUM CURRENT (25mA)
(Mid -Level Logic Circuits)

NKT 124 NKT 125 NKT 126

LOW CURRENT (1 mA)
(Analogue DC Amplifiers, etc)

NKT 127 NKT 128 NKT 129

( -r) NEWMARKETExNING TRANSISTORSARKET

Tel
hi LTD.Nwmarket

3381

MEMBLF, OF THE

GROUP OF COMPANIES
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/ fxr vA

THE BEST , ;d BUY

D.C. to 15 Mc/s, twin Y -inputs, with
5o mV/cm sensitivity

0.02 psec/cm to i sec/cm writing speed

Rise time 25 mµsec; scale discrimina-
tion, 10 ingsec/cm

Choice of alternating or chopped
display

Built-in differential amplifier

 2% measuring accuracy on voltage and
time

Less than 2 miisec delay between
channels

 Can also be switched to single -beam
operation

MARCONI
INSTRUMENTS

The price of the TF1331 is well below that of any dual -trace
oscilloscope of comparable specification. A quality general-
purpose instrument, it incorporates the high accuracy voltage and
time measuring methods standard with Marconi oscilloscopes.

Two switch -selected D.C. coupled inputs are provided, each
with its own coupling, sensitivity and shift controls, together
with a polarity reversing switch. The channels can be displayed
either on alternate sweeps or at a switching rate of 25o kc/s.

The built-in differential amplifier is particularly useful for
standardising or comparing waveforms, and for measuring
phase delay between pulse trains in pulse code modulation
systems and radar. Please send for Leaflet G192.

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS  FREQUENCY METERS  VOLTMETERS  POWER METERS  DISTORTION METERS
TRANSMISSION MONITORS  DEVIATION METERS  OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS  Q METERS & BRIDGES

London and the South: Midlands: North:
English Electric House, Strand, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate

Telephone : COVent Garden 1234 Telephone : 1408 Telephone : 67455
Export Deportment: Marconi Instruments Ltd., St. Albans, Herts, England. Telephone : St. Albans 59292

REPRESENTATION IN 68 COUNTRIES
TC 192
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Anti Corona Tags, Battery Plugs and
Sockets, Cavity Cap Connectors, Co-Axi
Plugs and Sockets, Contacts, Fuseholders

Croup Boards, Lampholders, Metal
Stampings, Phono Plugs and Sockets

lugs, Printed Circuit Connectors;,

Sockets, Solder Tags, Speaker Connectors,

Switched Phono Sockets, Tag Stripa,

Terminal Assemblies, Transformer Pane
Valve Pins, Valveholders and Catho
Ray Tubeholders, Vibrator Sockets and
Retainers, Voltage Selectors.

ARIEL PRESSINGS LTD.,

WOLLATON ROAD,
BEESTON, NOTTINGHAM

BEMON 256141 CAMAS ARIEL 5EESTON NO
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VOLTMOBILE VOLTAGE
SELECTOR

AUTO -TRANSFORMERS
Range from 1.6'"o to 100% of supply volts in 64 steps.
ON LOAD SWITCHING.
VOLTMOBILES can be used by themselves or in the
primary of another transformer to give very fine changes
of output.
25% OVER -VOLTS AVAILABLE AS EXTRA.
Output 30A 60A 100A.

I phase and 3 phase 250V or 440V.

TRANSFORMERS
2 V 200 A
5V 80A
4 V 100 A
12 V 15 A
60 V 40 A
110 V 4 A
18 V 30 A

6 V 100 A
24 V 30 A
30 V 25 A
30 V 40 A
55 V 15 A
5 V 150 A
110 V W A
40 V 25 A
5 V 300 A
6-12 V 50 A
12 V 60 A
12V 100A

50 V 60 A
10-20-30 V 100 A

HEAVY

CURRENT

TRANSFORMERS
2V 2,000 A

3V 4,000 A

4V 6,000 A

5V 500 A

5V 7,000 A
6V 300 A

8V 3,000 A

10 V 300 A
10 V 500 A
10 V 700 A
10 V 1,000 A

20 V 3,000 A
20 V 4,000 A
27 V 8,000 A
50 V 600 A
100 V 7,000 A

These and other transformers can be
supplied for I phase and 3 phase and
for use with rectifiers.

D -cMOBILE RECTIFIER SETS

For I or 3 phase supply.
Full load Volts and Amps are stated.

6V 15A 24V 30A
6 V 50 A 24 V 60 A
6 V 100 A 24 V 105 A
12 V 10 A 24 V 200 A
24 V 750 A 36 V 60 A
36 V 10 A 110 V 5 A
36 V 20 A 110 V 10 A
36V 40A 110 V 15A
2 V 20 A 110 V 20 A
2 V 30 A 110 V 25 A
2 V 60 A 220 V 130 mA
2 V 105 A 250 V 6 A
2 V 210 A 250 V 10 A
2 V 1,000 A 250 V 15 A

24 V 12 A 250 V 20 A
24 V 20 A 1,200 V 225 mA

Ammeters-Voltmeters-Rheostats-Stabilising
Circuits-Control Devices-all built to order.

With the exception of Voltmobiles, all ratings are indicative only. Any rating of TRANSFORMER, SATURABLE REACTOR AND RECTIFIER SET MADE TO ORDER

CARRIAGE EXTRA on all units.
SPECIFIC ENQUIRIES are invited for
Transformers and Rectifiers. We specialize
in HEAVY CURRENT EQUIPMENT.

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREET MANCHESTER 15 CENTRAL 5069
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RADIO
EXPORT

TUBES
ONLY

3000 types of both receiving and transmitting tubes IN STOCK.
In addition, a comprehensive range of crystals and some types of

transistors and trustworthy tubes are available.

Over the years our business with Government Departments and their
contractors has increased tenfold and is still going forward. This has been
achieved by competitive prices coupled with outstanding SERVICE. We
would like to offer you our fullest co-operation for your requirements.

Your specific enquiries for special types to CV. JAN and MIL
specifications are invited.

Our organisation is Air Registration Board Approved.

HALTRO
HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5.
Tel.. Gulliver 8531 (10 lines) Telex 2-1573 Cables: "Hallectric London"
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Painton 15 -Way Heavy
Duty Printed Circuit
Connectors on one of
the arithmetic logic

boards of the National -
Elliott 803 Computer.

Where
Reliability

Counts

THE
NATIONAL - ELLIOTT

803 COMPUTER

PAO NTON

7,`

carries PAINTON
PRINTED CIRCUIT
CONNECTORS throughout
The reliability of this compact
and successful computer depends upon the
reliability of the components from
which it is built. Amongst these are
Painton 15 -Way Heavy Duty Printed
Circuit Connectors.
The high degree of reliability designed
into this Painton component makes it the
first choice of most engineers and designers
concerned with high performance applications.
Features include:
* Standard 0.2' contact spacing.
* Gold plated contacts.
* Low and reliable contact resistance.
* Moulded ribs provide extra strength and

eliminate moisture traps.
* Stainless Steel polarising guide pins.
Full details on request: ask for leaflet PS/7.

Painton
& CO. LIMITED

KINGSTHORPE NORTHAMPTON
Tel 34251 (10 lines) Grams: 'Ceil' Northampton Telex 31576
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people of

sound judgement

choose...

I
Sound reproduction has been our business for
over 35 years, and W.B. 'Stentorian' speakers are
now in use commercially, professionally and in
homes all over the world. This long experience
enabled us to enter the Hi Fi field, in its very
early days, with a wide knowledge of the prob-
lems likely to be encountered and the ability
to solve them.
The familiar W.B. symbol is a guarantee of fidelity
in reproduction, excellence in workmanship, and
moderation in price. Your local Hi Fi dealer is
always pleased to demonstrate W.B. equipment.

Other Stentorian Speakers

CROSSOVER

NETWORKS:

CX3,000 £1.11.6

CXI,500 £2.0.0

CX500 £1.7.3

MODEL H.F. 1012
10" Die-cast Unit, incorporating 12.000
gauss magnet. Fitted with cambric cone
and universal impedance speech coil
providing instantaneous matching at 3,
7.5 and 15 ohms. Handling capacity 10
watts. Frequency response, 30 c.p.s. to
14,000 c.p.s.
Bass resonance, 35 c.p.s.

Price £5.2.6 (inc. P.T.)

Type Flux Density Price Type Flux Density Price

10 H.F.I016* 16,000 gauss £8 4 0 T359 tweeter 9,000 gauss LI 15 10

8 H.F.816* 16,000 gauss £7 0 9 T8I6 16,000 gauss £6 13 3

8" H.F.8I2* 12,000 gauss £4 5 6 TI2 tweeter 16,000 gauss £ 1 3 4 6

8 H.F.810 10,000 gauss £3 3 6 TIO tweeter 14,000 gauss' £4 8 3

* These three speakers incorporate a universal impedance speech coil.

As exhibited at the Radio Show
WHITELEY ELECTRICAL RADIO COMPANY LTD.
MANSFIELD  NOTTS  ENGLAND Telephone MANSFIELD 1762-5 _D

London Office: 109 Kingsway, London W.C.2
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there's an

ENTIIOVEN
solder

for every job
Superspeed solder to all specifications

2 Washers and preforms for every application

3 Lacquer, flux, and thinners for printed circuits

4 Preservative, metal, and Tricence de -oxidant for printed circuits

5 Superspeed six -second heat soldering iron

If you're faced with any soldering problem, get in touch with
Enthoven. Our advice is free, and our range of solder products is
comprehensive. Enthoven have 150 years experience of smelting
and refining non-ferrous metals; you can rely on us for the fine
quality materials essential to all precision soldering.

All these Enthoven solder
products, and many more, are
fully described in the redesign-
ed Enthoven Solder Products
booklet, sent free on request

ENTHOVEN
SOLDERS
LIMITED

Sales Office & Works :
Upper Ordnance Wharf,
Rotherhithe Street, London,
S.E.16 BERmondsey 2014

Head Office
Dominion Buildings,
South Place, London, E.C.2
MONarch 0391
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Idl

Mullard POLYESTER CAPACITORS...

designed for peak performance with economy...

SMALL PHYSICAL SIZE

HIGH WORKING TEMPERATURES

CLOSE CAPACITANCE TOLERANCE

HIGH INSULATION RESISTANCE

FULLY TROPICALISED

COST SAVING

RANGE 400V range .001-.47[LF
AVAILABLE 125V range .01- 1µF

30V range .01- .11/F

011111t.Ittici,31111

Write to Mullard House
for leaflets giving
full technical details

MULLARD LTD  COMPONENT DIVISION  MULLARD HOUSE  TORRINGTON PLACE  LONDON W.C.1

MC42I4
t=,
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TRIGG.

broad -band oscilloscope

(TRIGG./SYNC
- EXT. +=1*

INT. EOH:

TRIGG. LEVEL / SINC.

DC -coupled differential amplifier

The two inputs can be used either separately
(asymmetrically) or in combination as a differential
input.
Bandwidth DC - 14 Mc,'s (AC coupled from 1 c/s

upwards)

Sensitivity 50 mV/cm

Rejection factor between 250 and more than 1000
depending on frequency and input voltage.
Special input plugs enable quick exchange of probes
and measuring cables. The cathode -follower probes are
fed from the oscilloscope via the same plugs.

with differential
Trigger -Sync possibilities
Die to the sensitive and highly stable trigger circuit
operation is extremely simple. The delay -line incorporated

in the vertical amplifier, and the excellent properties of
the trigger circuit, enable pulses with rise times of up to
approx. 100 milli -micro secs to be reproduced completely.

Triggering: up to 2 Mc/s (at 5 mm amplitude)
Synchronisation: up to over 14 MO

ACLU DCLIM

ADJ.I P7-4114-740 ADJ.n

Two attenuator probes and two DC -coupled cathode -
follower probes are included in the delivery. Two
screwcaps per cathode -follower probe enable AC
coupling with different bandwidth and input capacitance.

Att. probe Cathode -follower probe

DC AC(HF) AC(LF)

Max. sensitivity 500 mV/cm 50 mV/cm 50 mV cm 50 mV/cm

Bandwidth 0-14 Mc s 0-14 Mc/s 100 c,s-14 MO 1 cts-14 Mc 's

Input impedance 10 M S2//7 pF 0.5 MS2//5.5 pF 0.5 MQ// 7 pF 0.5 MQ//10 pF

pHI ups electronic measuring
Sold and serviced by Philips Organizations all over the world

Sole Distributors in the U.K.: Research & Control Instruments Ltd.,

207 King's Cross Road, London W.C. I
Overseas enquiries please, to the manufacturers,

N.V. Philips, EMA-Department, Eindhoven, the Netherlands.
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GM 5603

input

Main specification

5" C.R.T. with 10 kV
accelerating voltage

DC coupled differential
amplifier up to 14 MO

Sensitivity 50 mV/cm

Sweep speeds between

40 m,usec/cm and 2.5 sec/cm

3.; accuracy for vertical
deflection and sweep speeds

A complete set of
accessories and instructions
for maintenance and
service are delivered
with the instrument

instruments : Quality tools for industry and research



32 WinnEss WORI n OCTO3ER, 15 61

DON'T FORGET YOUR MS4
The Service Engineer who leaves his tube of MS4 behind is without one of his most useful
tools-a non -melting, water-repellent grease with excellent dielectric properties. Used to
lubricate turret tuners and variable condensers, and prevent "leakage" around the caps of
CRT's (and for rot other jobs)-

MS4 is extraordinarily useful
* it's stable from -50°C to +200°C and doesn't melt * it's a super water-repellent grease * it
seals disconnectable plugs and sockets, terminal and junction boxes * stops corrosion of
terminals and keeps contacts clean * prevents flashover and "leakage" due to moisture

and helps the busy service engineer.
Write for the new ILLUSTRATED LEAFLET
on MS4-or ask one of these MS4 distributors:
British Central Electrical Co. Ltd., 6 & 8 Rosebery
Avenue, London, EC1. Tel: Terminus 3666. Also at
Briticent House, Addlewell Lane, Yeovil.

Caselco Ltd., Midland Works, Canal Road, Leeds 12.
Tel: Leeds 630551.

Direct TV Replacements Ltd., 138 Lewisham Way,
New Cross, London, SE14. Tel: Tideway 6666.

Electrical Trades Supply Ltd., Loveday Street,
Birmingham 4. Tel: Aston Cross 5671.

T. J. Grainger & Co. Ltd., 9-13 St. James Street,
Newcastle-upon-Tyne 1. Tel: Newcastle 24552.

Holiday & Hemmerdinger Ltd., 71 Ardwick Green
North, Manchester 12. Tel: Ardwick 6366.

R. D. Taylor & Co. Ltd., 9 Lynedoch Street, Glasgow
C3. Tel: Douglas 1202-3-4.

(Ms) MIDLAND SILICONES LTD
(Associated with Albright & Wilson Ltd and Dow Corning Corporation)

first in British Silicones
68 KNIGHTSBRIDGE  LONDON SW1  TELEPHONE: KNIGHTSBRIDGE 7801
Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents inmany countries.

msE,3
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JEDEC 30
T.O. 5
Actual

Size

WIRELESS WORLD

TEMPERATURE STABILISED

Nei HIGH FREQUENCY CUT OFF

-14110, RUGGED CONSTRUCTION

laneei LOW SATURATION VOLTAGE

-11111/ SMALL SPREAD IN CURRENT GAIN

Atief VERY LOW LEAKAGE CURRENTS

33

MAXIMUM RATINGS AT 25°C AMBIENT CHARACTERISTICS.

ZT20 ZT21 ZT22 ZT23 ZT20 ZT21 ZT22 ZT23 Test Conditions

Collector Base Voltage 20 20 45 45 volts Common Emitter
D.C. Currentgain h

20-42 38-90 18-42 38-82 V..= 6V
I, =10mA

Collector Emitter Voltage 20 20 45 45 volts
Common Emitter
A.C. Current gain h 30: 60. 30. 45. Vc.=6V

I, =1mAEmitter Base Voltage 4 4 4 4 volts

Collector Current 50 SO 50 50 mA Collector Saturation
Voltage. Max. V sat. 0.5V 0.5V 10V 10V lc =10mA

I. =2mA
Total Dissipation 250 250 250 250 mW

Gain Bandwidth
Product. Min. c

50mc/s 50mc/s 50mc/s 50mc/s
V-= 6V
1, =10mATemp. Range operating

and storage -55 to +150°C

* Typical values
FERRANTI offer a wide range of SILICON SEMICONDUCTOR DEVICES

For further information write to:
FERRANTI LTD GEM MILL CHADDERTON OLDHAM LANCS Telephone: MAIn 6661

London Office: Telephone: TEMple Bar 6666 fE 211
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FOR INSTRUMENT TUBES
check with the

ETELI range
TUBE

icp3 1

Monitor

3AFP3I
General
Purpose

3AZP3I
Double
Gun *

3BLP3I
Transistor
Driven

4EP31
General
Purpose

4LP3I
Split
Beam

5BKP31
Helical
P.D.A.

5BUP31513ViP31A
General
Purpose

Writing
Speed

SCL.P3I

HighSensi-
tivity

Val (kV) 0.5 1.0 1.5 0.3 2.0 1.5 1.4 2.0 1.5 1.5

Va3 (kV) 0.5 1.0 1.5 0.3 2.0 1.5 1.8 2.0 4.0 1.5

Va4 (kV) - - - 1.5 4.0 3.0 4.0 4.0 8.0 15

Vas (kV) - - - - - - 10 - - 15

Y scan (mm) 28 55 70 50 80 75 60 95 95 60

Y sensitivity (V/cm) 45 11.5 16 3.0 23 27 12.5 17.5 35 2.7

X scan (mm) 28 55 90 70 90 90 95 115 115 100

X sensitivity (V/cm) 53 20 23 5.0 36 27 26.5 29 57 11.2

Screen diameter (mm) 30 71 94 78 108 108 137 137 137 137

SCREEN TYPES:

Medium persistence Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Long afterglow No Yes Yes To order Yes Yes Yes To order To order To order
Blue photographic To order To order Yes To order Yes Yes To order To order To order To order
Short persistence To order No No No To order No No No To order No

 Data is given for each gun.MMEMMMEN
Brief details of the range and typical operating
characteristics are given here -for full data Please send me data on the types ticked
please use the coupon adjoining. Name

II

IETELI Position

Il Company SBKP31 0

ICP31 El

3AFP3I D

4LP31 Ei

Electronic Tubes Limited Address 3AZP3I 5BUP31 n

Instrument Cathode Ray Tube Department, 1.
3BLP3I D SBVP3IA F-1L_J

CO New Oxford Street . London WCI 4EP31 Ei scLP31 Ei
Telephone: LANgham 0800    EllIIIIIIIIM1111M 11.111111111M111111

ETL20a
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R.F. IMPEDANCE BRIDGE

TYPE 0A199A/2

LOW CAPACITANCE

BRIDGE TYPE TF 1342

DIELECTRIC TEST SET TYPE TF 7048

UNIVERSAL BRIDGE TYPE TF 868B

WIRELESS WORLD

V.H.F. ADMITTANCE

BRIDGE TYPE TF 978

Seven precision bridges in the Marconi
Instruments range provide accurate
measurement of impedance, capacitance,
inductance, resistance, permittivity,
conductance, phase angle, Q -factor,
admittance, power factor, dielectric
loss and standing wave ratio.

35

CIRCUIT

MAGNIFICATION METER

TYPE TF 1245

k UNIVERSAL BRIDGE TYPE TF1313

MARCONI
INSTRUMENTS

goodnameforgoodmeasure

AM & FM SIGNAL GENERATORS AUDIO & VIDEO OSCILLATORS

FREQUENCY METERS VOLTMETERS POWER METERS

DISTORTION METERS TRANSMISSION MONITORS

DEVIATION METERS OSCILLOSCOPES SPECTRUM &

RESPONSE ANALYSERS Q -METERS & BRIDGES

Please address enquiries to MARCONI INSTRUMENTS
LTD., at your nearest office:

London and the South: English Electric House, Strand,
London W.C.2. Tel: COVent Garden 1234

Midlands: Marconi House, 24, The Parade, Leamington Spa.
Tel: 1408

North: 23-25, Station Square, Harrogate. Tel: 67455

EXPORT DEPT: St. Albans, Herts, England. Tel: 59292

TC 199
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THE D T V GROUP
Instruments for the Radio, TV and
Electronic Industries
Have you had your copy of the latest publication
from the D.T.V. Group ?

The D800

A neat, com-
pact, low-priced Closed
Circuit Television Camera

Beulah Electronics' newest development and the focus of
interest in the technical press and at every exhibition where
it has been shown, the new D.800 Camera makes a dramatic
and outstanding contribution to the technique of closed
circuit television. Ask for free illustrated brochure giving
full details. Dealerships are still available for this unit in
certain areas. If you are interested write and tell us about
the facilities you can offer in your area.

If not, and you are an industrial
user of electronics, please ask for
one NOW. An invaluable desk
reference book, it covers a wide
range of equipment and
materials, all backed by the
D.T.V. Guarantee of Service,
with a special 16 -page feature
on instruments alone.
Detailed listings and prices are given for a useful range of components and
accessories, transformers, valves, valve -holders, etc.
Everyone connected with electronics will find this new book a valuable and
practical guide, saving time, money and trouble.

With an external meter, forms equip-
ment equal to an instrument costing
in the region of £30 ...

The D900
a compact, dynamic TRANSISTOR
TESTER/POWER SUPPLY.

 Makes possible dynamic
transistor testing in situ.

 Tests CURRENT GAIN
(A.C.), ALPHA GAIN.

 Tests CURRENT GAIN
(under D.C. conditions),
BETA GAIN.

 Measures leakage currents
between Collector/Base and
Collector/Emitter at any
voltage between 0-25 v.

The D.900 makes possible quick and easy
testing of transistors and transistor re-
ceivers, in many cases without removing
the transistor from the circuit. The unit
has its own self-contained power supply,
providing smoothed D.C. 0-25 v. Avoids the
necessity for drawing batteries from stock
. . saves time and money. Ask for special
leaflet. Price £10.

Model O-12U/F Laboratory 5"
OSCILLOSCOPE £45 . 15 . 0 plus carr. Complete

with 48 -page handbook.
Factory made and factory tested.

Heathkit Model 0-12U
£36 . 10 . 0

Large 5in. flat screen ensures great accur-
acy and facilitates observation. Patented
sweep circuit of exceptional range covers
10 cis to over 500 kc/s in five steps, many
times the sweep, range of other 'scopes.
Gold-plated printed circuit. Wide band
amplifier for TV and FM servicing. Ver-
tical bandwidth 3 cis to over 5 Mc,is. Elec-
tronically stabilised power supply.

Some of the other top -grade Beulah Electronics
Instruments available, factory assembled, wired and
tested.

Capacitance Decade Box DCIU/F E9 7 6

Model DCIU (in kit form) 46 5 6

Resistance/Capacitance Bridge C3U/F £13 9 6

Model C3U (in kit form) E8 6 6

Audio Valve Millivoltmeter AV-3U/F E19 19 0

Model AV -3U (in kit form) E13 18 6

Audio Wattmater AW- I U/F E20 14 6

Model AW-IU (in kit form) E14 14 0

Electronic Switch S-3U/F £15 17 0

Model S -3U (in kit form) E10 15 6

Deferred terms are available on most items. Please
ask for details. See the full range at our London
Showrooms : 138, Lewisham Way, New Cross,
London, S.E.I4.

PLEASE SEND CASH WITH ORDER NOW OR WRITE FOR ILLUSTRATED LEAFLETS on the instruments in which you are interested.

THE D.TV GROUP
DIRECT TV REPLACEMENTS LTD DIRECT TV WINDINGS LTD BEULAH ELECTRONIC
TIDeway 6666. 138, Lewisham Way, New Cross, London, S.E.I4. Day and night automatic service: TlDeway 6668.
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01WESTINGHOUSE

can supply unlimited quantities

SILICON
DIODES

types SxAR2 with p.i.v. of 1800 volts
and current outputs of 600 to 1100 mA.

WESTODES
are a special range of selenium diodes and assem-
blies that have been developed to meet the continuing
need of the electronic industry for a small and
convenient series of asymmetrical resistors. Three
types of standard housing can be supplied, the
choice depending on the electrical arrangement
needed and whether a sealed construction is
desirable.

For full details write to Department W W10161, Unit
Section, Rectifier Division.

WESTINGHOUSE BRAKE AND SIGNAL CO. LTD.
82 York Way, King's Cross, London, N.1. TERminus 6432
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ELAC
LTA;n-eo

COMPACT SPEAKERS

Built with watch -like precision this new range
of Elac miniature Loudspeakers provides the Set
Maker with the highest performance and space
factor yet offered. Latest type " high energy "
solid slug magnets ensure maximum sensitivity.
Average frequency range 200/5000 cps, except
Model 33SL where range is extended (150/7000
cps). Standard voice coils 3, 15, 25, 35, and 80 ohms.
All models are in production.

for leaflets and further details write to :

2" (5.1 CM) Type 2SM

2+" (5.7 CM)

3" (7.6 CM)

32" (8.6 CM)

2SS

3SL

33SL

(4) ELECTRO ACOUSTIC INDUSTRIES LTD.
*.11 Stamford Works, Broad Lane, London, N.I5. Tel: TOT 0505

1
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Not all the measuring equipment we offer has this

accuracy. Not all such equipment need be this
accurate, but what equipment we do offer is of the

highest standards obtainable with time proven

systems of circuitry and construction.

It pays all research laboratories and development

departments to invest in the best.
Write for the ROHDE & SCHWARZ free catalogue.

It contains a wide range of superb instruments. When

you find something suitable, then please write for full

specification. The rest is simple, ask for a demon-

stration either at your laboratory or at our works.

(Our technical staff can assist you with any measuring

problems which you have.)
All equipment is guaranteed for one year and full servicing facilities are available.

'Imreley Electric Limited
SOUTH OCKENDON, ESSEX. Telephone: SOO 3444 Telex: 24120 Ave! Ockendon

AyELa Essp
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YOU'LL HEAR

NOTHING BUT

GOOD OF

ZONATAPE

III 1 111111 111111

Zonal Magnetic Coatings are those most commonly

used in film, broadcasting and television studios.

It is against this professional background of experience

and exacting standards that we present ZONATAPE

as the new standard in /in quality tape for home
recorders.

If you would like to hear more about ZONATAPE

write to us for leaflet " The Basis of Every Good Mag-

netic Recording " and the name of your nearest
ZONATAPE dealer.

ZONAL FILM (MAGNETIC COATINGS) LTD., THE TOWER, HAMMERSMITH BROADWAY, LONDON, W.6. RIVerside 8741
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e.ENGLISH ELECTRIC' VAPOUR COOLED

POWER TRIODES
The range of vapour cooled power triodes by the
English Electric Valve Company Limited
now comprises five standard production types,
for r.f. heating and telecommunications equip-
ments, with anode dissipations from so to 5o kW.

Vapour cooling, under certain operational conditions,
offers positive advantages over other available forms
of cooling.

* Eliminates the need for costly air -filtration
in dirt -laden and polluted atmospheres.

* Effects substantial savings where water
costs are high.

* Can be operated where water is scarce.
* Ensures completely silent operation.

Abridged data are given here. For full informa-
tion on these vapour cooled valves and their water and
air cooled variants please write to the address below.

E.E.V.

Type

Frequency

(Mc,'s)

Anode
Voltage

(kV)

Anode
Dissipation

(kW)

Output
Power
(kW)

BY 189 20 12 35 82

BY 194 5 15 50 159

BY] 102 50 12 25 53

BY1121 50 10 18 50

81'1122 5 12 10 29

ENGLISH ELECTRIC VALVE COMPANY LTD.
Chelmsford, England. Telephone: Chelmsford 3491 I AGENTS THROUGHOUT THE WORLD.

AP 1611
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The answer
to your special glass problems

SOVIREL'S six basic glasses for valves, tubes and semi -conductors

Code Current Name Sealing to Principal uses

S 746 03 SO 14 FeNiCo Alloys Power and transmitting valves
( Nilo K, Kovor,

Therlo etc)
Camera and Storage Tubes
Special Tubes

S 747 01 7056 FeNiCo Alloys All uses where halogen -free
( Nilo K, Kovor,

Therlo etc)
Glass required
Optical face plates

S 732 01 SOLIDEX Tungsten X- Roy -Tubes -Special Lamp Bulbs

S 740 01 B 40 Tungsten Power Valves -Special Lamp Bulbs

5 750 01 MO Molybdenum X -Ray Tubes

S 190 01 G 12 Dumet
Chrome Iron Alloys Cathode -Ray Tubes

GLASS ENVELOPES AND TUBING FOR
a) Special cathode Ray Tubes
b) Camera Tubes, Storage and Display
c) X - Ray Tubes
d) Power and Transmitting Valves

BULBS FOR LIGHTING PURPOSES
a) Bulbs for Mercury Vapor Lamps
b) Bulbs for Projection Lamps

GLASS COMPONENTS FOR SEMI -CONDUCTORS
a) Diodes: cut, beads and envelopes
b) Transistors : all glass enclosures

sintered glass bases and beads
c) Rectifiers : beads

BULBS FOR CATHODE RAY TUBES

Agent For United Kingdom
UNIVER - Maurice CHEVALLIER
Napier House 24-27 high -Holborn
LONDON W.C. I ANGLETERRE

SOVIREL

27, RUE In LA MICHODIERE - PARIS -2 - RIC. 52-25
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1 Mc/s
Counter with
In -line Readout
for less than £350
New techniques enable Venner

to offer a transistorized

frequency and time

measuring equipment

with in -line readout

at a lower cost than

ever before.

The treble -3 -six is proof

that Venner gives a high

technical performance AND

versatility at low cost.

* Frequency measurement to I Mc/s.

* Multi -period measurement over I to 10' cycles. TYPE T.S.A 3336

4E Oven -controlled crystal.

* Six digit display.

* Sampling times 0.1, 1.0 and 10 sec.

* Gated random pulse counting.

* Mains or battery operation.

* Light, compact and portable.

4E Venner proved performance packaged circuits throughout.

VENNER
VENNER ELECTRONICS LIMITED
Kingston By -Pass, New Malden, Surrey. MALden 2442

COMPACT STYLING - EASILY PORTABLE

CLEAR READING MODERN STYLED KNOBS
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WID ST RANGE.  
. . . Fastest service

. . . consistent quality . . . this is the triumvirate
which induces so many premier organizations to rest

their resistor needs in our hands. Post a card for our illustrated
stock book issued alternate months. Indicate your particular

interests-once you are on our mailing list you will be
automatically notified of new resistor developments.

P.S. Our prices are very competitive too .

CARBON WATTS OHMICRANGE TOLERANCES ±

I. Solid lAo-1/2 10-10M 5% 10% 20%
I and 2

2. Cracked 1/30-1 11)-10M 5% and 10%
5. V. High Resistance 1/4_ 3 50M -1013 5% - 25%
6. * High Stability 1A0 -2 1- 50M 0.5% 1% 2% 5%
7. High Stability

encapsulated in
Epoxy Resin 1/4, 1/2, I 10Q- 4.7M 1% 2% 5%

4. Metal Oxide Precision 1/4-2 100-4.2M 1% 2% 5%

WIREWOUND
8. Vitreous 1-500 1 -150K I% 2% 5%
3. Cemented 1/2-15 1-25K 5% and 10%

*The ubiquitous blue (I%) grey (2%) "HISTABS"

E RADIO RESISTOR CO. LTD.
9-11 PALMERSTON ROAD, WEALDSTONE, HARROW, MIDDX. Tel: HARrow 6347
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sound
power

'Sound Power' is uniquely a Mallory achievement.
It introduces a dry cell system from which you can get
a constant voltage discharge over a very long life.

Such performance has never before been feasible with a dry cell.

Only Mallory batteries are designed to provide it.
These miniature sources of energy are packed with
more capacity per unit size than conventional batteries.
They do not leak. Their power supply is always steady ...
it never fades in use, never dies on storage,
never varies with temperature change.

Mallory batteries with 'Sound Power' characteristics
are a most important development for all designers
of transistor circuitry and all manufacturers who wish
to miniaturise their products and retain full power.

-the greatest battery design development
since Leclanche I

limmummimmimmomm

rimonimmomniamonimmonwommummunmaim mommnomi
.8 a\ 4Alk°N 11.1111111 MEMIt MIN 11111111111 MEE.7

.6 1111111.11111 MEM
 1111111111111 Actual :1Ze 11111111111111

1111111111 ° EMI= TIME (Ls) .111111111111. I
1111=1111=111111111=11111111111111111111111111111111111111111=1111=1111111

MALLORY

Manufacturers are advised to consult Mallory at
the design stage so that full benefit can be gained from
the world's most space -saving source of power.
Please write for literature to
Mallory Batteries Limited, 33 Duke Street, London W1

miniature batteries for powerful applications
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Tunable Rejection Filter
One of the articles in the current September
issue of ELECTRONIC TECHNOLOGY
deals with the problem of optimum design
for tunable rejection filters with the main
object of preventing interference to re-
ceivers from a number of adjacent trans-
mitters. Conclusions regarding right and
wrong ways of designing this type of filter
are given and, as these conclusions are
unrelated to current design practice, it
would appear that the author's approach
may provide a new method of tackling
this problem. The basic principles are
related and practical results, with circuits,
are presented for a number of filters which
together cover most of the h.f. band.

POST THIS COUPON TODAY

TO ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1, ENGLAND

ARTICLES

IN THE OCTOBER ISSUE

INCLUDE:

Transistor Control of A.C. Generators
In this article, the author describes a control system, using
transistors, for a.c. generators in motor vehicles. Since they
are engine -driven they have to operate satisfactorily over a
speed range of at least as great as 10 to 1. Initially, the
theory of the system is discussed and it is shown that, with
practical components, it is possible to maintain the output of
low -voltage high -current generators to a very close tolerance
over a wide range of speeds. Finally, refinements of the basic
circuit are considered and the circuit is presented.

Voltage Breakdown of Transistors
Two different mechanisms which can cause a transistor to
breakdown are described in detail in this article: these
are known as the avalanche effect and punch -through. Both
simple and mathematical explanations are given for these
phenomena and the effects of extenal circuit elements on
avalanche breakdown and punch -through are considered.

Electronic
technology

NAME
Please enter my name as a subscriber to:

ELECTRONIC TECHNOLOGY for 12 months ADDRESS

Commencing with the October issue.

I enclose remittance £3.7.0d.

U.S.A. and CANADA $9.50) (THREE YEARS $19.00) DATE

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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aeetertifewsei;w
do cottave HP RADIO for

EDDYSTONE
RADIO RECEIVERS

EDDYSTONE 680X
A 15 valve communication
receiver with many refinements,
including crystal filter, variable
selectivity "5" meter, push-pull
output and stabilized supply to
oscillator stages. 1110 kc/s to
480 kc/s and 2.5 to 30 Mc/s in 5
switched bands. Electrical per-
formance, sensitivity for 50 milli -
watts, 15 db signal/noise ratio, 4
microvolts on all ranges.

L140.0.0

RADIO
SERV'tCES LTC

EDDYSTONE 880
The Eddystone 880 high stability

communications receiver has
been designed expressly for use

in professional communications
systems. Tuning range is from

500 kc/s to 30.5 Mc/s. Please write
for technical specification.

£380.0.0

EDDYSTONE 888A
A 12 valve receiver designed for

the amateur bands, giving full
bandspread. Double superhetero-

dyne with high selectivity and
excellent signal to noise charac-

teristics. Crystal calibrator audio
filter, separate gain controls,

oscillator trimmer. Frequency
1,800-2,000 kc/s, 3.500-4,000 kc/s,

7,000-7,300 kc/s. 14,000-14,350
kc/s, 21,000-21,500 kc/s, 28,000-
30,000 kc/s. £110.0.0.

EDDYSTONE 870A
A compact, precision built

receiver for the home, giving
news and entertainment from the

whole world. 5 wavebands,
vernier device. AC/DC operation,

built-in mains filter and loud-
speaker. Two tone metal cabinet

L33.0.0

5 . COUNTY ROA

LIVERPOOL, 4

I EDDYSTONE 840C
Communication receiver at a
moderate price. 8 B8A valves in
a straightforward superhetero-
dyne circuit. 5 wave bands 30.6-
10.5 Mc/s, 10.6-3.7 MO, 30.6-
10.5 Mc/s, 10.6-3.7 Mc/s, 3.8 Mc/s,
1.4 Mc/s, 205-620 Metres.
Sensitivity better than 10 micro-
volts. Selectivity 30 db down to
10 kc/s off resonance, AC/DC,
Internal speaker. £58.0.0.

To: M.P. RADIO SERVICES LTD., 51 COUNTY RD., LIVERPOOL, 4
Please send particulars of the EDDYSTONE RADIO RANGE

Name

Address

POST TH/S COI/IV:0A/ 70 -DAY 0/
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Technical Knowledge
pays dividends
for life

an educational ladder
People who have not had the advantage of full-time advanced technical education sometimes
feel that it is impossible to make up the lost ground. This is not true.
C.R.E.I. home study courses bring you individual tuition geared to your personal needs and
based on up -to- the -minute knowledge of technological development and industrial requirement.

Many of the leading electronics engineers in American Industry
and the American Services are C.R.E.I. trained. Now large numbers
of British students are also equipping themselves for better jobs
and higher pay by taking advantage of the unique C.R.E.I. facilities
for acquiring technical education of the highest standard without
interrupting their present employment.

THE MOST IMPORTANT STEP
With hard work and personal discipline you can use one of the
C.R.E.I. courses as the road to a .rewarding career. Each C.R.E.I.
student has a highly -qualified tutor taking a personal interest in
his progress. The most important step is the first one-to fill in
this coupon and to find out about the educational advantageS that
C.R.E.I. Programmes can offer you-now.
If you have at least two years practical experience in electronics
or a suitable educational background, fill in this coupon now for
full details of C.R.E.I. courses, methods and achievements.

C.R.E.I. Courses are available in:
1. Electronic Engineering Technology
2. Mathematics for Electronic Engineers
3. Automation
4. Radar
5. Servo
6. Nuclear Engineering Technology

C.R.E.I. (The Capitol Radio Engineering In-
stitute) was founded in America 34 years ago.
Over 20,000 students take C.R.E.I. home study
programmes every year. In the United
Kingdom, C.R.E.I. home study courses have
been accepted by all three Services.

TO: C.R.E.I. (LONDON), (DEPT. wio )
GRANVILLE HOUSE, 132,'135 SLOANE STREET,

LONDON, S.W.1.
=NI =M 11 NMI MN

Please send me (for my information and
entirely without obligation) full details of
the Educational Programmes offered by
your Institute.

NAME ..

ADDRESS .

BACKGROUND EXPERIENCE

0.1.5.1. (LONDON), (DEPT.W10) GRANVILLE HOUSE,
132/135 SLOANE STREET, LONDON, S. W.1.

Mil

-i
I
I

I

I
I
I
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ent
roagoets

supreme in performance stability u consistency

Years of research, still continuing, are behind the brilliant, versatile range of
Magloy magnets offered by Preformations Limited. Exceptional characteristics
are due to the use of special precipitation hardened alloys treated by the most
advanced methods known in magnet technology. The extensive manufacturing
resources of Europe's most up-to-date magnet foundry assure positive advantages
for all users. Applications are legion-Magloy magnets satisfy the most stringent
requirements in electronics, engineering and domestic equipment.

Preformations Limited offers a unique design engineering service and will under-
take the research necessary for the development of special magnets to meet specific
requirements. Write for the Magloy brochure-on company headed notepaper
please.

Preformations Limited
ONE OF THE I Plessey

EMI
COMPONENT TRENDS IN THE SIXTIES-STAND 310

GROUP OF COMPANIES

CAST PERMANENT MAGNETS
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leIDCOLP
(Re9c1,7i-acte Mark)

SOLDERING
EQUIPMENT

HIGHEST STANDARDS OBTAINED
Instruments and Bits for Solder Jointing

SUB -MINIATURE AUDIO CIRCUITS & GENERAL TELE-
COMMUNICATIONS ON BENCH LINE ASSEMBLY

ILLUSTRATED BRITISH

BIT FOREIGN
INSTRUMENT PATENTS

L.64
& 1 REGISTERED

PROTECTIVE I DESIGNS
SHIELD

L.68

ALL COMMUNICATIONS
Heed office

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD
LONDON S.W.4

I elephones MACou'ay 4272 & 3101
Telegrams SOLJOINT, LONDON S W.4

AUSTRALIAN OFFICE: 420 ST. KILDA ROAD, MELBOURNE, S.C.2

71 44

In chess the
major pieces
exercise
REMOTE CONTROL

For the same flexibility of
manoeuvre in design use

(ise
SHAFTING

The knowledge and experience of
our advisory department is always
at your disposal. Ask for an
engineer representative to call.

THE S. S WHITE DENTAL MFG. CO. (G.B.) LTD.=11=i1
Third Avenue, Denbigh Road

Bletchley, Bucks.

Invaluable technical
handbook available

on request to Dept. W.

R.C. I 2
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"STETTNER"
CERAMIC DISC & TUBULAR TRIMMERS

miniature and standard.
Sizes 7.5, 10, 12, 16 and 25 mm. dia.
Eminently suitable for Transistor
Radios and Printed Circuit applica-
tion. High quality and reliability-
low prices.

"STETTNER"
CERAMIC CAPACITORS
A very wide and comprehensive selec-
tion of CERAMIC CAPACITORS,
tubular and disc. LOW VOLTAGE
ceramic Capacitors for transistorised

GANG

CONDENSERS
Available patterns: AM, AM/FM,
FM, 2- and 3 -gang. Miniature Con-
densers for Transistor Radios. Strong
and reliable construction of best
materials.

SPECIAL TRIMMERS
Tubular -screw adjustment, mica di-
electric. Wide capacitance sweep,
e.g. 2/20 pF, 3/30 pF, 3/40 pF, 3/50
pF. AIR TRIMMER 2/20 pF mounted
on ceramic base.

"NEUBERGER"
SUB -MINIATURE

LOW VOLTAGE

ELECTROLYTIC CAPACITORS
for D.C. applications, transistor circuitry
and printed circuit applications. 4.5 mm. dia.
MINIATURE ELECTROLYTIC CAP-
ACITORS for all the above applications
plus photo -flash equipment. D.C. range
from 3 v. to 385 v. Etched foil construction,
hermetically sealed in aluminium tubes,
'ully tropical and compact. Temperature

range: standard -20' to +70°C, for more
stringent requirements, special
models for -40° to +85°C.
P.V.C. insulated or non -insulated.

PAPER

CAPACITORS
hermetically sealed in aluminium
tubes. CAPACITORS for discharge
lighting applications.
CAPACITORS for Motor Starting.
BOTH TYPES ARE SUITABLE FOR
OPERATING IN TEMPERATURES
OF UP TO +90°C WITH PEAK OF
+ I 00°C.

STEATITE INSULATIONS LTD
31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19
Telephone : NORthern 8357/8 Telegraphic Address : "Stp,rite-Birmingham, 19"
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DALY
ELECTROLYTIC CAPACITORS

Daly have specialised in the manufacture of electrolytics
for over 20 years. Recent developments in the lower working
voltages associated with transistors have greatly increased
the capacitance obtainable in a given physical size-over
30,000 microfarads are possible in a single unit. Daly are
always ready to design for special requirements; they make
aluminium electroly tics of all types.

DALY electrolytics for transistorised equipment  for telecom-

munications for radio and television receivers for miniaturised

equipment  for pulse and storage circuits  for capacitor start

motors, etc.
Send for descriptive leaflets!

DALY (Condensers) LTD.
WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5.

Phone: Ealing 3127-8-9 Cables: Dalycon, London

SWEEP GENERATORS
fOr UHF and VHF Television

Production Testing  Alignment
Pew production c engitieering
Model% for every TV specificatft,,1 LY,

European, Austration, ttolion etc

vermv UHF VHF end if ranges

It in markers show aitgrunerrf point< for audio o
yvied irequencies

Rugger+ consfrudian -- tong, rouble -free hie

Iv tuft's

$ eep gf!nerotors and accessory equipments ore in
use throu0sout the Free World wherever quality TV ,sett are
made. They have set- the standard of excellersce. '15411 en the
production fine and In thtif;fifpfigt4obattif,*.
trifortic has sweep generator models available to meet every
corritnetcfal television standard including those in use in tlt
U.S.A , Enifienci, France, Germany, Italy, Australia, and Japan.
If special oPerothig-NafKfficgtions ore J9puirefit0iilonic en-
gineers will adapt insfruPents'fa4i4i'lli'em. Simplicity and
rugged design of these units assures long, trouble free service

easy maintenance,

For un'OrrnOtiOn en Telanic sweep generators for thec?;
TV industey, wile for cotaiog 203B, to

Used mternativolly for r,,lev,KFan receiver product

Model SN-3 (4,10'
Ranges 440 to 930 tts4,
Bandwidth-- 02- la's
AGC'd flatness

Model SV-7 Satias
NW)

if and 12 cis Onsets
'igloo and audio markers
AOC'd Flatness

LIVINGSTON LABORATORIES
31 Camden Road

'London, N.W.I. England t
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MP TOOLING
APPLIES THE

f FINISHED

I TOUCH

4

With every development, A -MP evolves matching tools to facilitate its application. A -MP Taper Products are available

in loose piece form for laboratory and prototype assembly, and for the smaller production jobs. A -MP Hand Tools give

precision crimping of these units to wires. For quantity production, A -MP provide automatic machines using the pins or

receptacles in continuous form on reels, and capable of attaching these solderless terminations at the rate of 2000-3000

per hour. In addition to the remarkable rates of output achieved, these machines give the highest degree of uniformity

for the minimum of labour, ensuring very

low cost of the finished terminations. The

new captive insertion tool holds the taper

pin " captive" until the proper pull -test

pressure has been applied. In this manner

the operator is assured that each and every

taper pin is perfectly installed. Let us tell

you more about A -MP Taper Technique

and the tools designed for use with it.

HAND
TOOL

CAPTIVE TOOL

EMA TAPER TECHNIQUE
TRADE MARK
* Trade Mark of

A -MP Incorporated U.S.A
AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD
Head Office: Dept. No. 15. AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.1

Tel: CHAncery 2902 (7 lines) Telex: 23513 Cables: AMPLO LONDON TELEX

SOUTH AFRICA: DISTRIBUTOR: E. S. MOWAT & SONS (PTY) LTD. 51-57. MILNE STREET. P.O. BOX 437, DURBAN, NATAL, SOUTH

AFRICA. ASSOCIATED COMPANIES IN, U.S.A.. AUSTRALIA, CANADA, HOLLAND. FRANCE, GERMANY, ITALY, JAPAN AND MEXICO
AP 184
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miniature
soldering iron

For mains or low voltage
6, 12, 24, 28, 50, 110,

200, 220, 240v.

Sharp, strictly con-
trolled heat for fast
and safe soldering of
transistors, printed
circuits.

Easily interchange-
able bits in 6 sizes
slide on and off stain-
less steel shaft, with
element inside for
highest efficiency.

Bits are of hard-
wearing alloy, heavily
nickel -plated and
split to prevent stick-
ing to shaft.

List prices 25/- (up to
50 v.) 29/6 mains volt.
Ask for leaflet and
list of stockists.

A NT E X
7-8 IDOL LANE LONDON EC 3
Tel: MANsion House 2716

FULLY TYPE APPROVED
TO A.I.D., A.R.B., & ADMIRALTY

clatZ THE MOST RELIABLE

K 3,000 type RELAY

171110 -IN ,,
3,000 type RELAY
with TRANSPARENT DUST COVER

and PLUG-IN BASE
as used exclusively in

BERKELEY POWER STATION

NOW SUPPLIED AS FOLLOWS :-
 6 CHANGE-OVERS LIGHT DUTY
 6 MAKES OR 6 BREAKS HEAVY DUTY
 2 CHANGE-OVERS HEAVY DUTY AND

2 CHANGE-OVERS LIGHT DUTY
 TRANSISTORISED TO OPERATE AS LOW AS

3 MICRO -AMPS
 A.C. OPERATION FOR: 6 V. 12 V. 50 V. 110 V. AND

250 V. A.C.
 DOUBLE WOUND COILS
 P.T.F.E. INSULATION
 OPERATE AND DELAY UP TO 5 SECONDS

A.D.S. RELAYS LTD
89- 97, ST.JOHN STREET, CLERKENWELL,E.C.1

Telephone: CLErkenwell 3393 4 5



OCTOBER, 1961 WIRELESS WORLD 55

The New

 3" Flat Faced PDA Tube NNW
designed especially for the Serviscope.
Full 5 cms. X and Y deflection.

 New High Gain
D.C. Coupled Amplifier
Dual Range I. D.C. - 7.5 Mc/s
100m V/cm. 2. D.C. - 200 Kc/s
10mV'cm. The amplifier is
completely free from drift and
has equal D.C. and A.C. gain.

 New D.C. Coupled Flyback
Blanking System.

S ERVISCO PE*
The introduction of the first
Serviscope S31 set a new
standard in small portable
oscilloscopes. Now with the
model S32 replacing the S31,
the Serviscope again reaches far
out beyond all competition.
This successor to the S31
retains all the features of the
earlier model including the
same compact dimensions,
calibrated attenuator and time
base and unique triggering
facilities, but has five immense
improvements :

 PDA tube operating at 3.5 KV

 Maximumsensitivitynowl0mV/cm

 Bandwidth increased to 7.5 Mc/s

 Complete suppression of re -trace

 110v or 200,1250v operation

Accurate Calibrated Input Attenuato,
gives direct reading of A.G. or D.C. input voltages from romV/cm,
200 Kc/s, toomVicm to 5oV/cm D.C.-7.5 Mc/s.
Wide Range Calibrated Time Base
has 18 pre-set sweep speeds from t usec/cm to sec/cm (or slower if necessary).
X Expansion Control
gives over to diameters expansion equivalent of a trace length of over 5o cm.
Versatile Triggering Circuit gives two modes of triggering:
r Automatic Synchronisation. For most applications simply switch to Auto.
and the Time Base locks automatically to any frequency between a few cycles and

Mcl s at any input level.
2 Selective Triggering. Enables the Time Base to be triggered from any selected
point on the input waveform.
Built-in T.V. Sync. Separator
selects Line or Frame pulses from Positive or Negative Video Signals.

* `Serviscope' is the registered trade mark of Telequipment Limited, 313 Chase Road, Southgate, London, N.14 Fox Lane 1166
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For Radio...For Records... For Tape...
an a/14MS Chassis

See our advertisement on page 163 for details of our
Stereo chassis.- ------------
Post this coupon or write for descriptive literature or call at
our Holloway Showroom for full demonstration and profes-
sional advice on your installation. Open 9-5 including
Saturdays.

NAME

ADDRESS

W.O.C.

ARMSTRONG WIRELESS & TELEVISION

An Armstrong chassis is more than just a radiogram
chassis. It is a carefully designed combination of
tuner, control unit and amplifier in one compact and
convenient unit which can be used as the basis of a
complete high fidelity system. A system which can
include tape recording and playback as well as the
normal AM and FM radio and record reproduction.
All Armstrong chassis, including the new Jubilee
Mk. 2 model illustrated here, are suitable for use with
a complete tape recorder or with a tape deck and its
associated tape pre -amplifier. Where a tape deck is
used we recommend the Armstrong Pabo-3 tape
pre -amplifier.

JUBILEE Mk.2 CHASSIS (illustrated) £31.15.0
8 watts push-pull output.  Full VHF band (87-108 me/s)
medium and long waves.  Inputs for all pick-ups, tape record
and playback.  Separate tone controls.  Automatic Frequency
control on VHF.  Ferrite aerial and magic eye tuning.

AF208 CHASSIS £23.15.0
5 watts output with 20 db negative feedback.  Full VHF and
medium bands.  Two inputs for pick-ups.  Tape recording
output and playback input.  Separate bass and treble tone
controls.  Dimensions (as for Jubilee Mk. 2) 12in. x 8in. x 7in.
high.

CO. LTD., Warlters Road, London N7. Tel.: North 3213

'Pr Ifffiffr

Of -

likka 4, mik
MODEL LIO HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE -AMPLIFIER

Supplied complete Retail
only (i.e. Main Price

Amplifier and Pre -amp.)' 5 GNS.
Size of main amplifier 9in. x 7in. x 5in ,

Pre -amp I lin. x 41in. x 21in. Front
Plate I2in. x 31in. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 31b. For 50/60
c.p.s. A.C.mains 200-230-250 v. or to
order for export.
The Following Outstanding Test Figures
include Pre -amplifier.
Sensitivity (for 10 watts)
L.P. 25 m.v.
78 r.p m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance
All inputs 500k. Plus lOpfd.
Frequency Response
±2 d.b. 30-25,000 c.p.s.
Power Consumption
90 watts.
Maximum Power Output
In excess of 12 watts.
Negative Feedback
Total 32 d.b.

For HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Also Available

HARMONIC
DISTORTION
(Inc. Pre -amplifier)
0.09./0 measured at 10 watts.
Damping Factor 35
Bass Control
+9 d.b. to -9 d.b
at 50 c.p.s.
Treble Control
+9 d.b. to -9 d.b.
at 12,000 c.p.s.
Hum Level
-70 d.b.
Filter
-7 d.b. at 9 Kc/s.
-10 d.b. at -5 Kc/s.

TRADE AND EXPORT ENQUIRIES TO:

MU LLARD VALVES:
EF86 (I); ECC83 (2); EL84 (2);
EZ8I (I).

OUTPUT MATCH I NGS
For 3 ohm and 15 ohm L/Speak-
ers from high-grade sectionally
wound output transformer.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v
30 m.a. smoothed and 6.3 v
1.5 a. at 4 -pin socket.

LINEAR PRODUCTS LTD.

The L45. Compact High
Quality 4-5 watt amplifier
Size approx. 7-5-51in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are: ECC83, EL84, EZ80.
Controls are: Vol.,Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price ES/19/6.
THE LT54 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalization
adjustment by multi -position switch
for 11, 31 and 7/ per sec. Retail price
12 gns.
DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.
L50 50 WATT AMPLIFIER. Size
approx. 14x10x8in. Sensitivity 25 m.v.
Outputs for 3 and 15 ohm speakers.
Retail price 22 gns.
L5/5 STEREOPHONIC AMPLI-
FIER. Sensitivity 10 m.v. Output 5
watts on each channel. Retail 12 gns.

ELECTRON WORKS,

ARMLEY, LEEDS.
Tel Leeds 63-0126

(3 lines)
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How to obtain high current
constant voltage D.C. supplies?

You could use cumbersome batteries,
with their need for constant attention, but
it is far simpler and certainly more reliable
to use one of the new 'Advance' Constant Voltage
D.C. Supply Units. Eight standard models are
now available as listed, but if you have require-
ments outside this range our Technical Repre-
sentatives and Engineering Department are at your
service to help you.

a I2v stabilized
d.c. supply at 4 amps

TYPE OUTPUT RATINGS
NETT PRICES

IN U.K.

DC.1 6 volts 1.25 amp £20
DC.2 6 volts 4.00 amps £25
DC.3 12 volts 1.25 amps £20
DC.4 12 volts 4.00 amps £27
DC.5 24 volts 1.00 amps £20
DC.6 24 volts 5.00 amps £30
DC.7 48 volts 1.00 amp £20
DC.8 48 volts 4.00 amps £35

1;,/leivaftee

IT/GD77 Full technical details available in Leaflet D59

These new D.C. Supply Units . . .

 Provide HIGH CURRENT OUTPUT AT LOW
COST

 Are SMALL IN SIZE AND WEIGHT FOR VA
OUTPUT

 Have HIGH ENERGY RESERVOIR, thus are
suitable for pulse, intermittent or variable loads

 Operate with HIGH EFFICIENCY

CONSTANT VOLTAGE
D.C. POWER SUPPLIES

4 gicanee COMPONENTS LIMITED

MAINS STABILIZATION DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE HA1NAULT 4444
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THE WORD MAIS THE REGISTERED

J LJJ RECD
XI -Q TRADE MARK

OF DENCO (CLACTON) LIMITED
IT IS ALSO A GUARANTEE OF

WORKMANSHIP AND TECHNICAL PERFORMANCE

OUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
WE NOW HAVE TO
REQUEST THE AMOUNT
OF Is 4d FOR OUR GENER-
AL CATALOGUE AND TO
SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
REQUEST SEND Is 4d IN
STAMPS.

MODULATED TEST OSCILLATOR MT0.1
* Providesa modulated signal suitable for I.F. alignment, also trimming and

tracking R.F. circuits.
* Frequency is continuously variable from 170-475 kc/s and 550-1,600 kc/s.
* Suitable for the alignment of transistor receivers.
* Operates from a single 9 -volt grid -bias battery (not supplied) which is

housed within the unit.
* The case is manufactured from steel and is finished in silver hammer.

The front panel is gloss black bearing white lettering. Dimensions are
5 I/16in. x 4 I/16in. x Sin.

* Supplied with full operating instructions.

PRICE £3/17/6
PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD.
(DEPT. W.W.)

3 5 7/9 OLD ROAD, CLACTON -ON -SEA, ESSEX

STOP PRESS:
MULLARD "TWIN THREE -THREE" STEREO AMPLIFIER. Punched Aluminium Chassis and Hammered Gold printed front Panel -25/9d.

ecitrofor

The " Reciprotor " is an
extremely robust twin -
piston pump specially de-
signed for combined vacuum/
pressure duties and is opera-
ted by a system of permanent
magnets. Completely en-
closed and mounted on a
special rubber base it is

virtually noiseless and vibra-
tionless. As it requires no
lubricants it delivers abso-
lutely oil -free air.

MODEL Pressure
lb/in,

Vacuum
in. Hg.

ELECTROMAGNETIC
COMBINED COMPRESSOR

AND VACUUM PUMP

Speed
ft'/min.

406G 7.8 18 1.62

606G 10.7 22 1.77

Price E25 . Os Od.

Sole United Kingdom and Commonwealth Agents :

EDWARDS HIGH VACUUM LTD MANOR
ROYAL

CRAWLEY
Crawls 1500 SUSSEX ENGL AND
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fek,,/ ( affe; (X,fledagAlie 19_90

REPRODUCERS AND AMPLIFIERS LTD.

WOLVERHAMPTON  ENGLAND

TELEPHONE. 22241/2/3/4 CABLES At.'O...)
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For

The wide range of high quality
Hatfield Instruments includes:

Write for fully illustrated colour brochures.

INSTRUMENTS LTD.

measurements

5 directly calibrated ranges

 Stabilised D.C. Power Unit
 D.C. Amplifier
 A.C. Power Supplies
 R.F. Variable Attenuators
 Coaxial Switches
 Valve Milli -voltmeter
 Balanced Crystal Modulator

First with Wide Band R.F. Transformers.

Dept. W.W., BURRINGTON WAY, PLYMOUTH, DEVON
Telephone: Plymouth 72773. Telegrams: Sigjen Plymouth.

AT THE HEART OF
MINIATURIZATION

R. F.

BRIDGE

Incorporating built-in Crystal Controlled
Source and Detector, the Hatfield LE300A
R. F. Bridge also measures any three terminal
network.

Price £158

Now available .

to extend the versatility of the
HATFIELD BRIDGE-a full range of

ADAPTORS for

TRANSISTOR MEASUREMENTS

Ask for Specification Sheets for
these and other special purpose
units. These latter include a

newly developed Ultra Low Im-
pedance Type.

TRANSFORMERS
TRANSDUCTORS
COILS & TOROIDS
MICROPHONES
LOUDSPEAKERS
EARPHONES

POTENTIOMETERS
VOLUME CONTROLS
CONNECTORS
RELAYS, SWITCHES
ACOUSTICS
PLUGS & SOCKETS

COMPONENTS DIVISION - TRANSFORMER DIVISION (DEPT.5),

FORTIPHONE LIMITED 124-126 DENMARK HILL, LONDON S.E.5 Telephone BRlxton 8977
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theme

and variations
The theme has always been top quality speakers, but
the variations in size, shape and fitness -for -purpose
have provided us with unrivalled experience in
satisfying manufacturers' requirements, however
unusual they may be.

It is the know-how, quality and service to manu-
facturers that have made the name Rola Celestion
pre-eminent in this specialised field of sound re-
production at the point where the final product, be
it radio, TV, record player or tape recorder, is
judged by the listening public.

Manufactured in a wide range

of sizes from 2in. to 12in.

diameter, with a variety of

"ellipticals" and "slots"

in between, CELES-

TION set the standard

by which all others

are judged.

CELESTION

MODEL S58
6" x 5 Elliptical

MODEL S8
8" Circular

MODEL F3
3" Inverted

MODEL M2
r Circular

LOUDSPEAKERS FOR ALL PURPOSES

FULL DETAILS AVAILABLE FROM

Rola eelestion Ltd.
FERRY WORKS THAMES DITTON  SURREY

Telephone: EMBerbrook 3402/6
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Arcolectric SLIDE SWITCHES

Cat. No. T.225

A new range of switches designed

to provide convenient low cost

switching for radios and instruments.

Single and double pole change -over.

Write for samples for design purposes

quoting Cat. No. T.225.

CENTRAL AVENUE, WEST MOLESEY, SURREY.
Tel: MOLESEY 3232

4a,44.47
.1=111,

... the world is
your oyster

with an

Eddystone "840C"
A.C. or D.C. Mains E58

Alternative fixing metliois

 Current carrying parts silver plated.
 Rating 1 -amp., 250 volt AC, 25 -amp. DC.
 Resists 2,500 volt AC flash test.
 Self-cleaning contacts.
 Positive snap feel.

ARCOLECTRICSWITCHIES  LTD

DDYSTCON-1
RECEIVER

Eddystone "870A"
A.C. or D.C. Mains £33.18s.

With an Eddystone Receiver the world's radio is at your finger-

tips. Webb's stock the complete range, including the "840C", a

new set with everything that makes a great Communications

Receiver. It replaces that established favourite, the "840A".

London's Main Eddystone Agents:

WEBB'S RADIO
14 Soho Street, Oxford Street, London,W.I

Phone: GERrard 2089

Eddystone
"680X"

A.C. Mains
140
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CARR FASTENER CO. LTD.

Stapleford, Nottingham. Tel:

Sandiacre 2661 Telex 37637

LONDON 195-197 Gt. Portland

St., W.1 Tel: Museum 9361-5

choose Cinch

for extra security

Ever Ready use Cinch Plug and Socket Terminals

and Snap Connectors on their Transistor Radio

batteries . . . because the special Cinch designs

ensure trouble -free polarised connections, which are

precision made for a lifetime of sturdy, secure service.
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... for faultless
performance

in any sphere!

FIST MICROPHONE
Moulded in Nylon, this attractively design-
ed unit is weather-proof and almost in-
destructible under the most adverse con-
ditions. It has a positive action Double
Pole changeover switch, and is available
with either Carbon or Electro-magnetic
Transmitter. When fitted with the HAM
Inset it also operates as a receiver. For use
on Mobile Radio, Walkie-Talkie, Police
Motor Cycle Wireless, etc.

UNIVERSAL
HANDSET
Moulded in Cycolac-one of the toughest
plastic materials ever produced, this
beautifully styled, robust and lightweight
instrument is designed to accommodate
any known Transmitter or Receiver Inset.
Built-in Double Pole change -over switch
is also available. Standard Insets: Moving
Coil, Electro-Magnetic, Single Carbon
and Double Button Carbon. For use on
Radio Stations, Mobile Radio, Walkie-
Talkie, Police Car -Radio, etc.

Sup

HEADPHONES

The " Super K " Headphones are the newest
product of S. G. Brown Ltd., and are de-
signed especially for High Fidelity Stereo
requirements. They are attractive in
appearance, extremely comfortable to wear
and incorporate plastic head band and
earpieces.

Write for full details to:-

HA:WV IC 30 XL
Jail TA

GROUP
Shakespeare Street Watford Herts.

Telephone: Watford 27241

WE SEND THE BEST OF BRITAINS 111-F1 EVERYWHERE
PLEASE NOTE Prices quoted subject
to alteration in accordance to those
advertised by manufacturers at time
of receipt of order.
 RECORDERS
Vortexion W.V.A. E93 13
Vortexion W.V.B. L110 3

Vortexion W.V.C. Stereogl48 10
Brennell Mk. V 64 gns.
Brennell 3 Scar Stereo 89 gns.
Brenell M 88 gns.
Cossor 1601 4 Tr 37 gns.
Cossor 1602 4 Tr. 3 spd 59 gns.
Ferrograph 4AN 81 gns.
Ferrograph 4AH 86 gns.
Ferrograph 808 Stereo 105 gns.
Grundig TK I 26 gns.
Grundig TK55 Stereo 92 gns.
Grundig TK20 with Mic 42 gns.
Grundig TK24 55 gns.
Grundig TK30 65 gns.
Philips 4 Track EL 3542 59 gns.
Philips 4 Track Stereo 92 gns.
Philips 4 Track 34 gns.
Reflectograph "A" + Tr. 105 gns.
Reflectograph "El" 4 Tr. 115 gns.
Stuzzi Magnette 59 gns.
Stuzzi Tri-corder 63 gns.

 DECKS
Wearite 4A mono f36 10 0 $105
Wearite 4B E41 10 0 $119
Brenell Mk. V 28 gns. $84
Brenell Stereo Deck L33 16 0 $101
Microphones by Lustraphone, Reslo,
Acos, Simon, etc.

0

0

0

$268
$315
$425
$192
$267
$264
$111
$127
$243
$258
$315
$68

$276
$126
$165
$195
$117
$276
$102
$315
$345
$177
$189

AKG. C12, Condenser... L185 0 0 $535
AKG, D.19. Dynamic ... E19 10 0 $56

111111 TAPES BY ALL LEADING MAKERS
 SPEAKER SYSTEMS
Quad Electrostatic L52
Wharfedale W.ISRS LI7
Wharfedale Super 12 RS L17
Wharfedale W.12 RS LIO
Wharfedale Coaxial 12 L25
Wharfedale Golden 10 E8 4 II
Tannoy I2in. Monitor L30
Tannoy 15in. Monitor E37
WB. 1016 0 2

E29
E23
E25
Ell
LI6
LIO

Goodmans AL.120
Goodmans AL.I00
Goodmans Triaxiom
Goodmans 300
Goodmans 400
Kelly Ribbon Mk. II

O 0
O 0
O 0
O 0
O 0

5 0
O 0

9
0

10 0

3
O 0
O 0
O 0
5

1

 MOTORS AND PICK-UPS
Decca Stereo P.U. corn -

piece L21 0 0

Lento GL60 Trans. Unit E27 12 6

Garrard 301 L22 7 3

Garrard 4HF/Stereo P.U E19 4 8
Connoisseur Motor "B" E27 16 I

Connoisseur, 2 sp. Motor LI6 13 I

Goldring 700 E9 14 9

 AMPLIFIERS & TUNERS
Quad 22 -Control Unit... E25 0
Quad II Amplifier E22 10
Leak Stereo 20 Amp. L30 9

Leak Point One Pre -
Amp. E21 0

MODERN flECTRICS,7

0

0
0

$149
$50
$50
$30
$72
$20

$16
$84
$67
$72
$32
$41
$30

$45
$60
$49
$45
$59
$36
$21

$73
$65
$87

0 $60

Rogerslunior Stereo ... L28 10 0 $82
ARMSTRONG TUNERS AND
AMPLIFIERS
Quad FM Tuner E28 17 6 $60
Chapman AM/FM L29 8 0 $60
Enquiries for all items by firms men-
tionedin this advertisement invited.

EBINSON"ECHOREC"
BINSON STANDARD ECHOREC pre -I
amplifier unit enables echoes to be
imposed on signals between micro-
phone (or other source) and amplifier

I or recorder. 3 channels available, and
I timing of echoes is controllable.

iDetails on request. 140 gns. $420
Binson " Baby Echorec," similar to
above, but for single -channel working.

100 gns.
$PROFESSIONAL AND TRADE DIS-

COUNTS.

 LARGE AND UP-TO-DATE
STOCKS.

 FULL OFFICIAL RATES OF EX-
CHANGE FOR PAYMENT IN
ANY CURRENCY.

 MANY ITEMS FOR 110 VOLTS A.C.
 TRANSISTOR RADIOS.
 ACCESSORIES
 PROMPT REPLIES TO ENQUIRIES

Carriage charged at cost.
Export prices in U.S. dollars

f 120 SHAFTESBURY AVENUE LT ,ON
(3 mins. from Piccadilly Circus and opposite

Columbia Cinema)

Tel: TEM 7587& COV 1703 Cabala: MODCHAREX, LONDON
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HEAR AXIOM LEADERSHIP
100 c/s, 200 300 400 500 1K c/s 2 3 4 5 10 20

35

25

15 -

5
0

Cr CO CO 13

The AXIOM 300 is the most famous 12" Full Range High
Fidelity Loudspeaker in the World. Its predecessor, the
Axiom 150 Mk II, achieved similar fame in its day. Before
that, the Axiom 150. Before that, the Axiom 12 ...
In every case reputation has been built on merit, maintained
by consistent production, and enhanced by continuous
development. Perhaps the most sincere compliments ever
paid to this long line of famous loudspeakers lie in the
attempted imitations. There is only one AXIOM series of
High Fidelity loudspeakers-with a magnificent tradition
.and a very long lead in performance and honest value.

SMOOTH low freq-
uency and mid -range
output from vacuum
formed controlled edge
diaphragm with plastic
termination -

STRENGTH of con-
struction is based on a
robust cast chassis which
ensures permanent
alignment of the moving
parts.

Check the features of the
Axiom 300 specification
against those of any
similar loudspeaker. For
final proof - hear the
Axiom leadership.

SPECIFICATION
Frequency Range :-30 c/s to 16,000 c/s. See response curve.
Fundamental Resonance 35 c/s. Power Handling Capacity :-
15 Watts. Voice Coil :-Aluminium, 15 ohms at 400 c/s. 1r
dia. Magnet System:- Closed field low leakage. Flux density
14,000 Gauss. Total flux, 158,000 Maxwells. Construction :-
Entire loudspeaker built into unique Rigidform die-cast
chassis. Bass diaphragm vacuum formed controlled edge
with plastic termination. Concentrically mounted high
frequency radiator, terminated, with automatic mechanical
crossover. Dustproof high stability corrugated centering
device. Finished in grey hammered enamel. Terminal type
connectors.

CONTROLLED low
distortion output up to
16,000 c/s from specially
terminated high freq-
uency radiator, with
automatic mechanical
Crossover.

CLEAN bass and exten-
ded H.F. performance
from long- throw
precision wound alum-
inium voice coil.

* High efficiency slug
type closed field mag-
net system employing
Alcomax III magnet.
Precision turned
frontplate and pole
with. heavy protective
plating.

1
GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx.
Tel: WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England.
Distributors in most countries including :- South Africa: Technical Ind. Services P.O. Box 2652, Cape Town.
Sweden: A. B. Gesta Backstrom, Ehrensvardsgatan 1-3, Stockholm.

PLEASE SEND HIGH FIDELITY MANUAL
Name
Address
In every sense the greatest range - In every country the greatest name

G53WW
11 111, MN= OEM
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"SIMPLEX" SOUND HEADS
STANDARD 12 TRACK MONAURAL

RIP ERASE
Gap .0002. .55 Inductance at I Kc. 7.5 MV. Output Dual gap. 20/25 v. at 55 Kc. Inductance .8 Mh
at I Kc. Fully Modulated Tape. at 60 Kc. -70 db. at I Kc. with I VA.

TWO NEW HEADS FOR TRANSISTOR
OPERATED EQUIPMENT

TYPE: HI -LO RECORD PLAY ;-TRACK
This is a dual wound Head having two separate coils, one being used for recording with an impedance of .1 Henry,
the second coil being used in series with the first for play -back with a combined impedance of 2.0 Henries.
The advantages of this arrangement are two -fold, namely low bias and recording voltage requirements plus extremely
high play -back output.
Standard " Simplex" mounting and physical dimensions.
TYPE: T.G. 1 -TRACK ERASE HEAD
Triple gap Erase Head working on a completely original principle designed for extremely efficient operation from a
low voltage D.C. source, i.e., dry battery 4-6 v.
This Head is dual wound, incorporating two coils; secondary winding giving 90 v. output to supply A.C. record bias
and supply for neon indicator. Used in conjunction with a simple oscillator (0081) will provide A.C. erasure from
a D.C. source. Consumption being .2vA at 50Kc. untuned or .I5vA tuned.
Standard " Simplex" mounting and physical dimensions.
Patent applied for.

STANDARD 4 TRACK FOUR TRACK
Stereo or Monaural operation.

R/P ERASE
Gap .000125.' .55 Inductance at I Kc. 3 MV Output Single Gap. Impedance 300 ohms at 50 Kc. -70db
at I Kc. 0 to + 6 db at 10 Kc. Fully modulated Tape. with .6/1.0 VA.

Full specification, technical data and samples to the trade on request.

HOME and EXPORT ENQUIRIES INVITED.

TAPE HEADS LTD
(Formerly Bradmatic Productions Ltd.)

BARR STREET, BIRMINGHAM, 19' Telephone: NORthern 8091

10-12 Watts - 25 kVA

DRAKE TRANSFORMERS
Mains Transformers

Chokes

Audio Output Transformers

Audio Input Transformers

Saturable Reactors

Coils

Current Transformers

Transistor Transformers

Inverter Transformers

Screened Microphone Transformers

DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX
Billericay 1155
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meters made to measure

special
multi -range
meter
produced for
Ultra in 14 days

.This multi -range meter, using
Sangamo Weston S.157; is one of
several similar instruments pro-
duced by Anders for Ultra
'Electronics Limited within 14
days. The meters are used in
Ground Test Equipment supplied
to B.O.A.C. (shown below) for'
testing the Ultra Engine Throttle
Control fitted in Bristol Britannia.
Aircraft. A typical example of
the quick service Anders are
giving to many famous firms.
Anders are indebted to Ultra
Electronics Limited and B.O.A.C.
for permission to illustrate this
equipment.

The Anders Instrument Centre is in a unique position to meet the most urgent, and the most unusual,

meter requirements from production, development and research. Most standard meters are available

immediately from stock. Non-standard meters are calibrated, tested, and normally ready within 10-14

days. All shapes; sizes from 1 to the largest switchboard meters. All well-known makes and all types

including moving coil, moving iron, thermocouples, electrostatic, dynamometers and full range of

meter accessories. Anders would like to demonstrate the kind of service they can give you and look

forward to your enquiries, by letter or by telephone.

ELECTRONICS LIMITED
103 Hampstead Road, London NWI. Tel: EU Ston 1639
Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/1AC M.W. OSCILLATOR COILS. For

176pF TUNING CONDENSER PRICE

P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc/s. OPERATION. " Q " = 150 PRICE 5f7d.

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s.
OPERATION. " Q " = 170 PRICE

RA2WL W. and M.W. ROD AERIAL 6in
long. flying -lead connections. For 208pF
TUNING CONDENSER PRICE

LFTD2 DRIVER TRANSFORMER. Split Sec-
ondary Type, semi -shrouded. With 6 con-
necting tags PRICE

PCAI PRINTED CIRCUIT PANEL, 2.1 x 84in. ready drilled with component positions and references
printed on rear PRICE

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSIS-
TOR LONG AND MEDIUM WAVE SUPERHET PRICE

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

5'4d.

6'Od.

12'6d.

9'6d.

9'6d.

210d.

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

FOR STEREO OR MONAURAL

"THE CRAFTSMAN"
A new Styled 2 -speed motor, finished in black and silver.
Full 12 in. heavy aluminium turntable. 2 speeds 33 and
45 r.p.m. Synchronous motor dynamically balanced;
precision ground and lapped shafts; nylon adjustable
bearings; neon on,'off indicator. Price £19 2'5 inc. tax.

PLEASE WRITE FOR LEAFLETS.

* ALL PRICES INCLUDE 10o
P.T. SURCHARGE.

Also available:
3 -speed transcription Motor
Stereo-Amplifier and Pre -amplifier
Speaker Enclosures

Stereo Pickup Mark III.
Designed to accept both

monaural and stereo heads.
Adjustable for heights of various turntables.

Pickup head specification identical with the
Type CS1. Arm only £4.1.11 inc. tax.

Stereo head £8.3.11 inc. tax.
Mark II Diamond head £8.17.7 inc. tax.
Mark II Sapphire head £4.15.7 inc. tax.

A R SUGDEN &,C0(ENGINEERS) LTD.
MARKET STREET, BRIGHOUSE
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Electrical equivalents

The range of
four valves
offers a choice
of heater
voltage:

These STC valves are loctal-based, indirectly -heated, beam -

power amplifiers electrically similar to the U.S.A. type 80'7

but with extra advantages. Little more than half the size of

the 807 the electrode assemblies are more compact . .

stronger and more rigid . . . and the glass bulbs less vulner-

able. Shorter grid and anode leads, and glass base with

miniature -type pins reduce inter -electrode capacitance and

improve performance at the higher frequencies. Thus, both

mechanically and electrically, they offer a high standard of

reliability, which, together with their small size, makes

them particularly suitable for use in mobile equipment.

5B/254M
double -ended

5B/255M
single -ended

_
5E3/257M

single -ended
5B/258M

dou ble-ended

63V 63V I 2V I 9V

0.9A 0 9A 0.47A 0 3A

COMPONENTS

GROUP

60/7MS

Where the overall seated height
must be kept as low as possible, the
single -ended type 5BI255M may be
used, but under conditions of high
altitude or anode modulation the
double -ended type 5B/254M is to
be preferred because of insulation
considerations at the valve base.
A flying lead version is available
under the code 5B/254G.

Standard Telephones and Cables Limited
VALVE DIVISION: FOOTSCRAY SIDCUP KENT

1111.1ERESEMir....311
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RELAYS

MAJOR
TYPE 'GPO 3000'
The best known and most
useful relay available.
Spring sets allow from
one make or break to
12 changeovers. For
minute or heavy switch-
ing. Sensitivity down to
20 mi I I iwatts. Adjust-
able for critical timing,
fast or slow operation.
Complete with Standard
or Tropical finish in
cover. Special adapta-
tions can be supplied.

ti.
PO 3000 and 600 Type

TO SPECIFICATION
///14,4,1i IL

PLUG-IN 3000 TYPE (transparent
cover) WITH TRANSISTORISED
AMPLIFIER
Incorporating the world's best known
relay, versatile and reliable for a host
of applications. Supplied for opera-
tion on AC or DC; Switching or
Signal Current 5 to 500 micro -amps;
Transfer Switching Current up to
10 amps. or 500 v.
Contacts: up to 18 light duty or
12 heavy duty.
Complete with transparent cover.
Clip retains relay positively in
any position.
Sockets and fittings are available from
stock for immediate assembly of units.
Send for leaflet. Listing selected
types and indicating a few of their
uses.

IMMEDIATE DELIVERY

Manufactured as required for customers' own applications in:
AUTOMATION, COMPUTERS, BATCH COUNTING and
PHOTO-ELECTRICS, AUTO -TIMING and AUTOMATIC

SIGNALS, TELEPHONE and INTERCOM SYSTEMS,
MOTOR and MACHINERY CONTROL, CURRENT and

VOLTAGE REGULATION, etc.
A unique Calculator providing full Relay Specifications is available
FREE on request. Extremely advantageous quotations can be
offered for quantity orders.

IL
RELY

SALES MANAGER

IRONGATE WHARF RD., PRAED ST., LONDON, W.2
Telephone PADdington 2231 (6 lines)

CONTRACTORS TO HOME & OVERSEAS GOVERNMENTS
AND H.M. CROWN AGENTS.

THE

SYMBOL OF A

MILLION

MOULDINGS

are pre-eminent among fibre mouldings
and no indifferent moulding must be passed off as a Fibre
Form product.
For this reason the Company has adopted the hallmark
for the convenience that it will afford both the Company and
its customers.
Fibreform mouldings may well improve your product and
effect worthwhile economies. Please explore the possibilities
with our technical representative.

Overt million large mouldings
produced last year.

Over 250 complex shapes-from
components to cabinets.

Complex shapes and large areas no problem.
Coloured and decorativefinishes no problem.
High impact resistance-excellent

strength/weight ratio.
The cheapest moulding for mass production

FIBREFORM
FIBROUS PLASTICS MOULDINGS

IfFIBRE FORM LIMITED
Garratt Mills Trewint Street Earlsfield London SW18
Telephone: Wimbledon 2386-7

MIDLAND WORKS

Lower Gornal Near Dudley Worcestershire
Telephone: Sedgley 2766-7
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The demand for coils for audio and carrier frequency
circuits has required the development of cores
having high stability with time, temperature and
magnetisation. To meet these stringent
requirements STC have produced cores having the
highest permeability and lowest core losses possible.
These requirements have been proved to be most
satisfactorily met by employing a core structure
made from compressed insulated powdered material.
By this means the requisite air gaps are introduced
in an evenly distributed fashion, and the magnetic
material is sub -divided so as to reduce eddy current
losses.

Write for Technical Data Sheets to:-

STC
PERMALLOY

POWDER

CORES

have:

Highest Permeability:- 145

Highest dielectric strength
for core finish: 3000V. A.C.
High stability of inductance
with Time, Temperature and
Wax impregnation
High 'Q' factors for frequencies
up to 200 Kc s
Low core losses
Low temperature co -efficient
of inductance
Negligible external field

COMPONENTS Standard Telephones and Cables Limited
GROUP

MAPNETIC MATERIALS SALES DEPT: EDINBURGH WAY HARLOW ESSEX
60/7MM
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TURN YOUR LIVING ROOM into a CONCERT HALL!

The

REVERBERATION
UNIT

makes music as

LARGE AS LIFE

Added on to your radio, record
player or tape recorder, the Bird
Reverberation Unit gives concert
hall acoustic dimensions to your
room. It brings a startling new
reality to monaural or stereo
reproduction.

119 Gns. Legs 30'- extra

You must have this

NEW DIMENSION
to your music

ASK YOUR DEALER FOR A DEMONSTRATION

Manufactured by SYDNEY S. BIRD & SONS LTD., Poole, Dorset

Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED
Designed and built to rigid services specifications.
TYPE T75.
Frequency Range: 85 to 1,000 megacycles.
TYPE T74,
Frequency Range: 20 to 250 megacycles.
Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween -20' C. to +70° C.)
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.
Reconditioned and calibration -checked B.C.221 Frequency Meters
range 125 Kc/s to 20 Mc/s still available.
Provisional specifications on a new wide -range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc!s to 1,000 Mc/s (higher under favourable condi-
tions) available to request.

A

INSTRUMENT
Complete Specification on application to:-

Sole Manufacturers
(Instrument Division Dept. W.W.8)

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND
Telephone: Totton, Southampton 3666 Cables: " Teleset," Totton, Southampton

Agents: Some overseas territories still available.

TELEMECHANICS LTD
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STC TRIPLE CRYSTAL UNITS
for

Frequency Control of F.M. Tuners

The STC quartz crystal assembly Type 4434 comprises a trio of
quartz elements mounted in a single B7G based glass envelope.
The three elements each work on their 5th overtone at io7 Mc/s
below the radiated frequencies of the three F.M. transmissions in

each area of the United Kingdom. Improved manufacturing
techniques and quantity production of crystal units designed
specifically for F.M. application enables STC to offer the units at

less than a quarter of the normal cost.

F.M. radio is by nature a "local station" service and variable tuning
is unnecessary. Switched tuning, instead of variable tuning by
dials, is a saving and an attraction to the user.

Hermetically sea ed B7G STC 4434

STC CRYSTAL BBC TRANSMITTERS
STC TRIPLE CRYSTAL FREQUENCIES Mc/S

LIGHT THIRD HOME

4434/A Wrotham 78'4 8o6 82.8

4434/B Peterborough 79.4 81.6 83.8

4434/C Rosemarkie 78'9 81.1 83.3

4434/D N.H. Tor 77'4 79'6 81.8

4434/E Sutton Coldfield 77.6 79'8 820
4434/F Pontop Pike 77'8 80.0 82.2

4434/G Meldrum 78.0 80.2 82.4

4434/G Blaen Plwyf 78.0 80.2 82'4

4434/H Holme Moss 78.6 80.8 83.o

4434/F Rowridge 77'8 80.0 82.2

4434/B Divis 79'4 81.6 83.8

4434d Douglas 77'7 89'9 82-1

4434/K Kirk O'Shots 79'2 81.4 83.6

4434/C Llanddona 78'9 81'1 83'3
4434/L Llangollen 78*2 80'4 82.6

The List Price of all the above items is £3.r5.od each.
For circuit diagrams and further information ask for leaflet MQ1104.

COMPONENTS

GROUP

bil8MQ

Standard Telephones and Cables Limited
QUARTZ CRYSTAL DIVISION: HARLOW ESSEX
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FOR

Ever thought

MINOS"

in Zinc Alloy

There's's e°wminiCas-Casts
touch G

met becauseforcto.nstYles

all rndecVt:0,nA:Pgioa

blY, *e'cin, .sts are

either
reducedehminated.le:dayfolx

free detailo

[t
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MINIIAOULDINGS
IN NYLON

SAVE UP 7 11/11, YOUR corm ./
CUT WINDING AND HANDLING COSTS
PRECISION ACCURACY  UNIFORM QUALITY
GREATER DIELECTRIC STRENGTH
ONE-PIECE CONSTRUCTION (cannot come apart)
GREATER RIGIDITY

Bobbins to suit square stacks of standard lamina-
tions available from stock. Initial range sizes MEA
21 (RCL 421), 187 (RCL 450), 262 (RCL 531),
39 (RCL 439), 158 (RCL 458), 218 and L & H
552. Others subject to general demand.

GEORGE GOODMAN LTD
ROBIN HOOD LANE BIRMINGHAM 28

Enjoy all these advantages by using GG
MiniMouldings for Bearings, Washers,
Connectors. Gears, Insulators, Rivets,
Screws, Rollers, Valve Seats, etc., etc.

Telephone: SHIRLEY 4491

BUILD THIS HIGH GRADE
SIX TRANSISTOR RADIO 11

USING OUR MATCHED COMPONENTS
* PRINTED CIRCUIT, READY DRILLED
* MW/LW FERRITE AERIAL
* OSC/I.F. TRANSFORMERS
* DRIVER & OUTPUT TRANSFORMERS

- 500 mW OUTPUT! -

.-
,....

Ti.;,
BASIC COMPONENTS AND PRINTED 5 5 f Post
CIRUIT, AS SHOWN BELOW 2/..''
WITH FULL PARTS LIST OF COMPLETE RECEIVER AND DETAILED
ASSEMBLY INSTRUCTIONS.

A PROFESSIONAL FINISH FOR YOUR SET!
Set of high -lustre clear plastic knobs, push -on type, suitable for any
transistor or valve radio set. Attractive red centre discs
LIST
47/48 A. Three knobs, as illustrated, for direct drive tuning

condenser 7/6
46/48 B. Three knobs, as illustrated, with extra hair line

cursor dial for S.M. 8/6
49 C. Metal tuning dial. Dia.: 2kin. M.W. L.W

Wk.* 418916, AiiiMC.. IMMODOMMISEIne*"..A.MAINR
--

*.....

printed and
Station names, and wavelengths, red and black on
lustre gilt background. 2 hole fixing 2/6

Knob sets A and B available with gold lustre centres at 1/.. extra per set.
SUNDRY MINIATURE COMPONENTS

51. Case handle clip, red plastic, to suit kin. wide flexible
scraps, 4BA x Sin. fixing pair 2/9

52. Speaker escutcheon, 5in. x 3kin. suitable for fabric or metal

.. .

CIRCUIT, LAYOUT & PARTS LIST (SEPARATE) 2/6
LIST TRANSISTOR COMPONENTS
35/37. Set of 4 miniature transistor coils 9/16in. diam. ROUND.

450/475 Kc. Q160 23/-
20/22. Set of 4 miniature transistor coils kin. square 450/475 Kc

Q160 22/-
38/40. Pair miniature Driver and 0/P transformers 500 mW

tin. x kin. With clamps, pair 13/9
30. Ferrite aerial MW/LW, with clips. Tin. x tin, for standard

sets 9/3
31. Ferrite aerial MW/LW with clips. 4fin. x fin. for personal

sets 8/-

mesh background. Red plastic, 4 BA screw fixing 6/6
53. Speaker escutcheon, 5in. x 3kin., beautifully finished gilt

lustre plated, otherwise same as type 52 7/9
54. Tuning knob for personal sets I kin. diam.: x kin., Serrated

edge control, for standard fin, flatted spindle, printed
200-500 M. and Long 1/9

55. Red plastic escutcheon for personal sets. 4kin. x 2kin., to
suit knob 54 above 5/6

56. Plastic brackets, rubber inserts, single screw fixing, for
kin. ferrite rod Set of 3 2/-

57. Plastic brackets, rubber inserts, single screw fixing, for kin.
ferrite rod. Set of 3 2/-

58. Plastic brackets small type for personal sets, for kin. ferrite
rod. Set of 2 1/3

Trade & export enquiries No C.O.D. under £2 in value.
welcomed. Prompt despatch. Please include some postage.

NO MBREX LTD. SAESD DEPT.L W.7.
ESTUARY HOUSE, CAMPERDOWN TERRACE,

EXMOUTH, DEVON PHONE 3515
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THE GENERATION OF COMPLEX LOW FREQUENCY WAVEFORMS...
has hitherto been possible only with extensive electronic circuitry-if, in fact,
generation was possible at all. Now, with the VLF Function Generator Type
SG88, ANY waveshape-mathematical or non -mathematical, no matter how
complex or irregular and provided only that it is a single valued function and
repetitive-can be generated.
New techniques can be applied to old problems, for the generator can be used
in any application necessitating a repetitive cycle of events. Heartbeats, fuel -
flow simulation, tidal effects, servo -system tests, load-cycles-

VLF FUNCTION GENERATOR SG88
1. Frequency Range: 0.005-50 c/s.
2. Output Voltage Range: 200µ V to 22V peak to peak.
3. Frequency Calibration Accuracy: ± 1% Full Scale.
4. Generation by servo controlled optical mechanical system.
5. Automatic frequency sweep facility.
6. Direction of rotation and waveform reversible.
7. Rapid change of waveform by interchanging glass discs.
Nett price in U.K. £475. 0. 0.

dv COMPONENTS LIMITED
INSTRUMENTS DIVISION

ROEBUCK ROAD  HAINAULT  ILFORD ESSEX TELEPHONE : HAINAULT 4444
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designed for

Type AS.7012*, Solent series Audio Output Trans-
former, has been designed especially for the Mullard
5 Valve 10 Watt High Quality Amplifier, and is capable
of the highest quality reproduction. The static fre-
quency response (without feedback) is within 0.5 db.
from 20 to 25,000,-, and there is appreciable response
at 50 kc/s. and above. Primary tappings for feedback
are provided at 43% and 20% of the windings, and the
secondary windings are suitable for 3.750 and 1501
with identical characteristics on both outputs. A
response curve, panel layout and loudspeaker connec-
tion chart are included with each transformer. Priced
at 49/3, it can be obtained through your local radio
dealer, or direct from us, post free in the U.K.
*This is one of twenty-two Audio Transformers in the
Solent and Miniford series described in Gardners new
leaflet " S/M " especially prepared for retailers and
private users, which includes over a hundred standard
Mains Transformers and Chokes. We shall be pleased
to post you a copy upon request.

Below is reproduced the response curve of the AS 7012
which is typical of the whole of the .Solent Series.

a

q±t:d tier

GARDNERS RADIO LTD
CHRISTCHURCH, HANTS Tel.: Christchurch 1734

-M. R. SUPPLIES, LTD
Universally recognised as suppliers of UP-TO-DATE MATERIAL which does the job
Properly. Instant delivery. Careful packing. Satisfaction assured. Prices nett.
SMALL GEARED MOTORS. Our wen -known speciality. Over 1,000 different
final speeds and torques. Series wound (variable speed) and induction (constant
speed). Speed range 0.25 to 840 r.p.m. and torques up to 75 lb./1n. Pull details
in our new List GM.361. Large range for immediate delivery from stock.

FIRST GRADE PORTABLE INSTRUMENT OFFER. 13rand new portable Volt-
meters by famous British makers, 0-160 volts A.C./D.C. with Sin. mirror scale-
very easily converted for mains voltage measurement. Current list price over 815.
In wooden case 91 x 81 x 31in, with carrying handle. Limited supply in sealed
cartons at only 24/10/- each (despatch 3/6).
SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 c. Self-starting, an.
dia. by llin. deep. Choice of following shaft speeds: 1 rev. per second, 1 r.p.m.,
12 r.p.h.. 1 r.p.h., 1 rev. per 12 hours, 1 rev. per day. Any one 39/6 (des. 1/6). Also
high -torque model (G.E.C.), 6 r.p.m. 57/6 (des. 1/6). These are suitable for display

-SPEED INDUCTION MOTORS. Very limited offer of these brand new 6.
pole units, 1/16th M.P., 230/255 v., 50 c., 1 ph., 960 r.p.m. 66/17/6 (des. U.K.

OPERATION COUNTERS (mechanical). Brand new units with continuous rotary
action, counting up to 6,000, forwards and backwards. One rev. per digit, with
1/10th indicator, will also count m..tor speeds- Suitable for tape recorder and film
work. Mae 311n. x 114n. square. 2916 (des. 1/-l
EXTRACTION FANS. New miniature model complete with outside cowling and
in loor Metter, circular motor housing only 41in. diameter. Emily mounted In small
window pane. Silent Induction motor, 200/250 v. A.O. (no interference), 3,500 c.ft./
hour. Mounting Instruct'ssw with each. Remarkable offer. 59/6 Ides. 3(6). We
still supply our vas -known din. 124/12/61, Sin. 125/5/-) and 10in. (65/1216)
Extractors (des. any .e 3/-). Details mirmlneet
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 els. Pitted with
spindles for hours, minutes and seconds hands. Belt -starting, central hole fixing.
Dia. 21in., depth behind dial only lin. Very latest model. With dust cover 29/6
(des. 1/6). Sets of three hands to fit, In good style for Win- dia., 2/6 set, or 8/10in
dial 3/6 set
SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera-
tions on 2001250 v. 50 c/s. Providing up to 3 on -off operations per 24 hours at any
chosen times, with day -omitting device (use optional). Capacity 20 amps. Com-
pactly housed 4in. .11a. 31in. deep. With full instructions. 65/816 (des. 2/6). Also
Smith's Relvan Twin -circuit model 20 -amp. switching, £7181- (des. WO.
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better lob obtainable
any price, 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising
motor with fixing bracket, foot control and switch, needle light with switch, belt, etc.,
and instructions for easy fixing to ANY machine. The complete outfit still 26/15/ -
(despatch 3/ii).
SYNCHRONOUS TIMERS (by well-known British maker-brand new). Good news
for those who applied too late for first supply-a limited new delivery now available
200/250 v. 50 c/s. Providing any " on" period between 5 mins. and 8 hours, switching
" off " at the end of the set period. Made for electric cookers and suitable for many
other purposes-tape recorders, immersion heaters, etc. Capacity 25 amps., fitted
neon indicator. Rousing bin. sq. by 31in. 24/1216 (despatch 3/-I.
IMMEDIATE DELIVERY of Stuart Centrifugal Pumps (most models), Philips Var-
OiableTr,aneIormern (all models), B.P.L. Measuring Instruments (ocelot range)-details

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone: MUSeum 2958)

" SEE THE POINT "
0e your Stylus with the "Q -MAX"

"STYLOVUE"
The " Ssylovue " is a device for pro- ..,
jetting a magnified shadow of your S ...%
stylus on to a screen, enabling you to 4/..... i
see whether your stylus is worn
and needs replacing,

Sk..*
which cannot be i-2.131,..,_detected by the --..... ---
naked eye. Batteries 9d. extra. Pat. app. for.

(Base
22.16.9 extra.)

"Q -MAX"
SHEET METAL PUNCHES

TWO NEW SIZES

116" 16/6 1-N" 18/6
(Keys: 1/6 each.)

List of all sines and prices on application.

Fully

illustrated
CATALOGUE

6d.
Post Free.

GARRARD AUTO -TURNTABLE
TYPE "A "

Transcription Auto -Changer
A transcription Record Player
with provision for automatic use,
if desired. Perfect playing from
both Stereo and Mono records.

£23 . 1 . 0 (with G.C.8
cartridge)

25 HIGH HOLBORN, LONDON, W.C.I.
Tel HOLborn 6231/2



OCTOBER, 1961 WIRELESS WORLD 77

A GOOD SCOPE

ott eve a IRif"

ELECTRONIC

EQUIPMENT

MANUFACTURERS

MODEL 381. Vertical amplifier bandwidth DC -9 mc/s (-3dB) with
rise time of .04 µSec., and overshoot of less than 1%. Calibrated nine
stage frequency compensated input attenuator. In addition all the facilities
of a high class 3" general purpose oscilloscope. Unique mechanical
construction with all panels removable for ease of maintenance.
Convection cooled.

SEND FOR FULL TECHNICAL DETAILS

At its price the best value obtainable in this country-perhaps in the world.

£36 carriage paid

3-7, WINDMILL LANE, LONDON, E.I5

Telephone: MARyland 6247
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SPECIAL OFFERS !
JUST ARRIVED! BRAND NEW SPEAKERS. Individually
boxed. All 3-5 ohms. "Goodmans" 6" x 4", 13/-; 7" x 4", 13/6;
8" x 5", 1616; 10" x 6", 21/6. " Rola " 7" x 4", 13/6. P. & P. 1/6
each speaker.

DENCO 3-4 WATT AMPLIFIER. For P.U. tape or mike. Com
piece in hammer gold finish case. ONLY 4 gns. P & P. 3/6.
BATTERY CHARGERS. 2 amp. 6-12 v Brand new and boxed
Meter, etc. 49/6. P. & P. 3/6.
HEATER TRANSFORMER. 6.3 v. 3 a. Fully impregnated. 8/6
P. & P. 116.
TELESCOPIC AERIALS. For portables. 8/6. P. & P. II-.
PARMEKO MAINS TRANSFORMER. Primary 200-250 v.
Secondary 350-0-350 v. 70 mA. 6.3 y. 3 A. CT., 6.3 v. 3 A., 6.3 v. I A
" C " Core, fully impregnated. 50/.. P & P. 3/-.
GRAM/TAPE DECK MOTORS. By famous maker 200/250 v.
19/6 each. P. & P. 1/9.
COLLARO " STUDIO " TAPE DECK Brand new in original
maker's carton. 3 speeds, twin track. 7in. spools, press button con-
trols. ONLY 412/101, P. & P. 4/6.
B.B.C. BAND I. T.V. PRE -AMPLIFIER. New and boxed with
6FI2 valve. ONLY 15/6. P. & P. 1/6.
PNEUMATIC LID STAY with pressure adjuster. Heavy duty,
10/. complete. P. & P. 1/6.

SWITCHES FOR MULLARD
TR2. 2 valve pre -amp. Selector 12/9
TR3. 3 valve pre -amp. Selector 12/9
TR4. 3 valve pre -amp. Low-pass Filter 10/9
TR5. 3 valve pre -amp. High-pass Filter 8/4
TR6. 3 valve Tape amp. Record/Playback 16/6
TR7. 3 valve Tape amp. Equaliser 7/4
TR8. Tape pre -amp. Record/Playback 16/6
TR9. Tape pre -amp. Equaliser 7/4
TRIO. Stereo pre -amp. Selector 1"TR I I. Stereo pre -amp. Channel earthing 9/6
TRI2. Stereo pre -amp. Stereo/Mono 9/6
Please add P. & P. 1/- per switch.

ROTARY

WAFER

SWITCHES
A.B. Metal and
N.S.F Made to
order Price
list tree on re -

quest.

" BELLING

LEE"

COMPONENTS

Full range in stock
including Unitors,
Screenectors, etc.
Send us details of
your requirements.

STEEL METER CASES
4 x 4 x 4M. Sloping Front 10 6
5 x 5 x Bin. Sloping Front 16 0
6 x 6 x I2in. Sloping Front El 5 6
4 x 4 x 2.1in. Rectangular 8 6
6 x 4 x Sin. Rectangular 10 0
80x x66x.3ni. Rectangular

Rectangular
12 6
14 6

0 x 7 x 7in. Alum. Panel 11 7 6
2 x 7 x 7in. with Alum. Panel El 14 0
4 x 7 x 7in. with Alum. Panel LI 17 6
4 x 9 x 8in. with Alum. Panel E2 7 6
6 x 9 x 8in. with Alum. Panel E2 12 6
6x II x 8in. with Alum. Panel E2 17 6
9x8x II in. with Alum.Panel E3 4 09 II x 10in. with Alum. Panel E3 6 0

ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

LARGE STOCKISTS OF COMPONENTS & EQUIPMENT
By well-known Manufacturers including:  A.B. METAL PRODUCTS
 AVO  BELLING -LEE  BULGIN  COLVERN  DUBIL-
IER  ERIE  MORGANITE  MULLARD  PAINTON
 WELWYN  T.C.C.  WESTINGHOUSE.

JASON CONSTRUCTIONAL. KITS
Complete range in stock

For the Hi-Fi Enthusiast!

OUR NEW DEMONSTRATION ROOM
Incorporates the latest High Fidelity equipment! Sincere advice and
courteous service are just two reasons why Tele-Radio (1943) Ltd. is the
choice of the High Fidelity enthusiast.
Stockists of  Acoustical  Decca  Ferrograph  Garrard
 G.E.C.  Goodmans  Jason  Leak  Rogers  Tannoy
 Vortexion  Wharfedale, etc., etc.

Immediate dispatch of
from stock.

 Carriage charged extra
 Goods sent to all parts

goods available

at Cost.
of the world.

ROAD,
PAD. 4455/6

5 Our only address
all day Saturday

TELE-RADIO
(1913) LTD.

189 EDGWARE
LONDON, W.2
Telegrams: Goahead, London, W.2

Few mins. from Marble Arch I Open

BROOKES

mean DEPENDABLE
Illustrated above

are
Left:
Type G.2 Crystal
Unit. Frequency
52 kc/s.
Right:
Type G.1 Crystal
Unit. Frequency
100 kc/s.

CD
BROOKES

frequency control
ALL Brookes Crystals are made to
exacting standards and close tolerances.
They are available with a variety of bases
and in a wide range of frequencies.
There is a Brookes Crystal to suit your
purpose -let us have your enquiry now.

Brookes Crystals Ltd
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

LASSELL STREET, GREENWICH, S.E.I0
Phone: Greenwich 1828

Grams: Xtals, London, S.E.I0 Cables: Xtals. London

MI good144; use

itudioopares
quality components

for design

development
and

prototype
Work

leAgaideit Radiospares' components are
delivered absolutely "by return"
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I

4

TEST EQUIPMENT
OF EXCEPTIONAL QUALITY

A number of positive advantages stem out of presenting
Jason Electronic Test Equipment in kit form. There is
naturally a high degree of satisfaction to be obtained from
building first-class equipment of this kind for yourself.
You benefit too from using instruments of a standard which
would otherwise cost very much more than the equivalent
Jason Kit. Jason Instruments are in regular use in labora-
tories and test departments throughout the world. As
Kits, they provide excellent opportunities for training in
electronics. Built, they provide accuracy of exceptionally
high order together with reliability and welcome robustness.

 TEST EQUIPMENT AMPLIFIERSTUNERS
 VALVE VOLTMETER (law.)
4 -valve Bridge Circuit. 23 ranges inc.
D.C. Stable. Accurate. Kit inc. valves,
Qin. sq. meter and case. £23 0 0
High voltage probes £3 extra.
 OSCILLOSCOPE OG.IO anus.)

Sensitivity of 10 mV/cm. with bandwidth
2 c/s to 2 Mc/s. Push/pull amps. on X
and Y plates. With 2 -'in. tube, valves and
case. £22 10 0

 AUDIO GENERATOR A.G.IO
Tunes from 10 c/s. to 100 Kc/s. with
output constant within 1dB. Square wave
rise time better than 2 microseconds.
With valves and case. £15 19 0

 AUDIO ATTENUATOR
AA. 10.

Nine steps by switches from 1 dB. to
40 dB. £7 15 0

 WOBBULATOR W.11
For all IF and RF alignment. Complete kit.

£14 19 0

 CRYSTAL CONTROLLED
CALIBRATOR C.C.IO

For use in 10 Kc/s. to 250 Mc/s. range
with 0.01% basic accuracy. £19 19 0

(Built).
J.2-10. Mk. III Stereo/Mono Amp.

£40 19 0
J.10. Mono Amp., 10 watt £24 0 0
FMT.4. FM Fringe Tuner £23 6 9

(inc. 16 15/7 P T.)
JTV/2. Switched FM and TV Sound
Tuner line. 2611517 P. T., £25 19 7
Monitor-as JTV/2 but for cabinet mount-
ing (in. 65/4/1 P. T.) £19 19 1

 NEW ARGUS TRANSISTOR
RADIO Tuner For Recorder and
Amp £7 10 0

 NEW STEREO/MONO DE
LUXE TAPE UNIT JTL

FOR RELEASE SHORTLY. DETAILS
ON REQUEST.

Jason
Descriptive literature on request. Please
mention " Wireless World " when apply-
ing and indicate items about which in-
formation is sought.

in
Kit
Form
by

Jason

ELECTRONIC

TEST

EQUIPMENT

HIGH FIDELITY

AUDIO EQUIPMENT

JASON ELECTRONIC DESIGNS LTD., KIMBERLEY
TeGARDENS, 77LONDON,

N.4
lephone: STA. 54
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CAMERAS
FOR

ELSTREE

Ten Pye 4f" image Orthicon Camera
Chains have been chosen to equip the
new ATV studios at Elstree. These
cameras, with ancillary Pye equipment,
can operate on 405, 525 or 625 line
systems. Cameras, picture monitors,
switchable pulse and sound equipment
have been developed by Pye TVT
engineers to help make the new ATV
studios among the most modern
in the world.

PYE T.V.T. LIMITED  CAMBRIDGE ENGLAND
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Voit-don,
t-tc44 -ectuiPmeint

Will deliver 120 watts continuous signal and over 200 watts peak
Audio. It is completely stable with any type of load and may be
used to drive motors or other devices to over 120 watts at fre-
quencies from 20,000 down to 30 cps in standard form or other
frequencies to order. The distortion is less than 0.2% and the
noise level -95 dB. A floating series parallel output is provided
for 100-120 V. or 200-250 V. and this cool running amplifier occupies
12+ inches of standard rack space by II inches deep. Weight 601b.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signal and
voice coil feedback dis-
tortion is under 0.1%
and when arranged for
tertiary feedback and

100 volt line it is under
0.15%. The hum and
noise is better than
-85 dB referred to
30 watt.
It is available in our
standard steel case with
Baxendale tone controls
and up to 4 mixed inputs, which may be
microphones or equalised P.U.s to choice.

50 watts peak Audio. With

balanced line 30 ohm

The 12 -way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.

Also 3 -way mixers and Peak Programme Meters.
4 -way mixers and 2 x 5 -way stereo mixers with
outputs for echo chambers, etc. Details on re -
q u est.

120/200 WATT AMPLIFIER

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in mixer and Baxendale tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.I.R.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedances of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 x 7+ x nin. deep.

Price of standard model £49.

12 -WAY ELECTRONIC MIXER

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones : LIBerty 2814 and 6242-3 Telegrams : "Vortexion, Wimble, London."
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DON'T CROSS

THE

CHANNELS
Stereo tape recording has come to stay. If
you want first-rate stereo sound in the end,
you must have a first-rate stereo microphone
from the start. This microphone must have
the same balanced, wide -frequency response
as a mono mike, and in addition achieve
separation of all sound into two separate
channels. Acos microphones have long been
amongst the best in the world; Acos are the
leading pioneers in stereo. No wonder,
therefore, that the new ACOStereo
microphone is strictly in the champion
class for performance, separation, good
looks and good value.

MIC 44
The new ACOStereo

MIC 44 is a fully stereo-
phonic microphone,

operating on the coincident
phase principle. It contains

two inserts with figure-
`** eight characteristics, at 9e

to each other, giving
overall clover -leaf reponse

with first-rate channel
separation. Output -68 dB
ref IV/dyne/cm2; frequency

response 50-8,000 c/s;
separation better than

12 dB at I kc/s,
UK retail price k6.6.0:w

0oncni ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS  TEL: WALTHAM CROSS 27331 (London subscribers please dial WS27331)

GET SET FOR

STEREO

WITH AN

ACOSTEREO

MICROPHONE



OCTOBER, 1961 WIRELESS WORLD 85

"BELLING -LEE" NOTES

No. 33 of a Series

Some mechanical aspects of
design: Part 6

There are three basic methods of
moulding plastics, known as injec-
tion, transfer, and compression
moulding. The first is used with
thermo-plastics which, in powder
or granule form, are fed into a
cylindrical reservoir and melted.
The mould is repeatedly charged
from this under pressure, which is
maintained until each shot has cooled
and hardened sufficiently to handle.
Successful results depend upon con-
trol of the temperature and pressure,
and designing the mould with the
appropriate position, size and num-
ber of entries (gates) so that prema-
ture cooling does not take place at
localised points to restrict flow.

Transfer moulding is one of the
two processes for thermo-setting
materials, and is employed when the
moulding contains fine recesses in-
volving delicate core pins. It is used
extensively in producing the rela-
tively small, complex shapes neces-
sitated in many electronic
components. A specific quantity of
moulding powder, which may be
pre -formed into a pellet, is melted
and transferred under pressure to
the mould, which is hot. The essen-
tial differences between this and
the injection process are that only
the prescribed shot is treated each
time, and the mould is heated, its
temperature being held until con-
version of the whole mass is com-
pleted, when it is said to be " cured."
An under -cured moulding is liable
to suffer further movement and
shrinkage after removal from the
mould, producing distortion and loss
of precision, while over -curing results
in weakness due to excessive brittle-
ness, and, in severe cases, a change in
chemical composition and consequent
deterioration in its characteristic
properties.

In compression moulding, the
accurately prepared shot is introduced
in powder or pellet form straight
into the heated mould, which is
closed under pressure as the material
becomes plastic. The shot may be
partially heated before its intro-
duction into the mould, in order to
avoid excessive cooling of the latter
and to speed the moulding cycle,
thus obtaining maximum output
from the expensive moulding press,
but it will be obvious that the forces
inside the mould must be much
greater than in the transfer process,
hence it must be very robust. Accu-
rate control of curing is again
essential.

The properties of a moulding can
be extensively modified by the

inclusion of a filler, one of the effects
of which is to impart greater strength.
However, if the transfer process is to
be used, this imposes some limitation
on the choice of filler, which must not
unduly impede flow. An unfilled
phenolic resin would yield mouldings
which were far too brittle for most
practical applications, besides being
uneconomical. One of the common-
est fillers employed for general
purpose mouldings is wood flour
(finely divided particles of wood),
but, being highly water absorbent,
its use under humid conditions is
incompatible with high electrical
insulation resistance, and hence it is
not suitable for high grade insulators,
besides being prone to distortion.
Nylon is much better in this respect,
and imparts even greater strength,
but may be inadequate under ex-
treme humidity, when a mineral
filler, such as mica, may be essential;
this results in an improvement in the
upper working temperature limit of
the product, too, but produces some
extra brittleness. It also wears the
mould more severely, leading to
increased production costs due to the
necessity for more frequent tool
replacements if accuracy is to be
maintained. If a high working
temperature is one of the design
parameters, asbestos is a satisfactory
filler to use, but it is apt to produce an
inferior surface finish, besides being
less good under humid conditions.

For making parts of high precision,
a material with a low absolute shrink-
age is required since this restricts
the range of variation. For small
electronic components high impact
strength is generally preferable to high
sheering strength accompanied by
brittleness, while to avoid dangerous
locked in stresses, the coefficient
of expansion must be matched to
that of the metal inserts. High grade
components preclude the use of
layered structures (which would
form water traps between the circuit
elements) and materials with a high
surface affinity for water; both
result in poor insulation resistance.
If electrical losses must be mini-
mised, a low power factor will be
required, and to withstand high
voltages a high resistance to tracking
is essential. Depending on the metal
and finish adopted for the circuit
elements, the insulating material
must be one which does not release
harmful vapours.

These are some of the different
factors which the designer has to
take into account and, since many
of them are conflicting, his final
choice of material will be that which
offers the most effective compromise
for the purpose in view.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx.

"RelliKeilee"
MINIATURE

COAXIAL
CONNECTOR

L.1465/FP. FREE PLUG

L.1465/FS. FREE SOCKET

A new miniature plug and socket,
alternatives to L.14.17/FP and /FS,
incorporating a scaled -down version
of the "tulip" cable grip so success-
fully featured in our standard range of
coaxial connectors. The insulant has
been changed to polyethylene since
they are not normally required to work
at very high temperatures (the centre
contact is removable for soldering),
and the body of the socket is made of
brass, cadmium - plated, giving im-
proved contact efficiency at the mouth.
Despite their small size they are
extremely robust, and are ideal for use
in modern electronic instruments, tape
recorders, car radios, etc.
Fixed socket, L.1417/CS/Ag.

Working voltage: 200 V. d.c.
Breakdown voltage:

2 kV. d.c. at sea -level.
700 V. d.c. at 60,000 ft.

Voltage proof: 1.4 kV. d.c.
Insulation resistance: Greater than

106 megohms,
Contact resistance: Less than

2 milliohms.
Withdrawal force: 3-4 lbs. wt.
Max. cable size: 0.180 in. overall,

0.040 in. inner conductor.
Weight: Plug 1.12 gm. (0.04 oz.),

Socket 1.17 gm. (0.04 oz.).

Most "Belling -Lee" products are
covered by patents or registered

designs or applications

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX , ENGLAND

Phone: Enfield 5393  Grams: Radiobel, Enfield
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The Transmitter TDMS 5BV Provides
telegraph test signals with or without distortion.
The Receiver TDMS 6BV - Enables a
telegraph circuit to be monitored without inter-
ruption. The signal can be displayed against a
circular or spiral time -base, each characteristic
instant of modulation being shown as a bright dot
on the screen.
The Telegraph Signal Display Unit TDU2-
A specialized oscilloscope, having a linear time -
base of good short term stability and long term
accuracy, for examination of the d.c. telegraph
wave form against a continuous start/stop time -
base. Valuable features of the instrument are an
X shift calibrated in terms of code element tran-
sitions and an X expansion control.

TDMS 6BV
TD U2

Speed Ranges. The standard models cover the speed
ranges 40-60, 60-80, 80-100, 160-180, and 180-200
bauds. Other ranges within the limits 20-200 bauds can
be provided to special order.

AUTOMATIC TELEPHONE AND ELECTRIC CO. LIMITED
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2

AT 14041

START OF I" CHARACTER

START OF STOP ELEMENT

SPLIT ELEMENT"

START OF 2"CHARACTER

CHECKING THE
STOP ELEMENT

One of the unique facilities of the TDMS
6BV is examination of the stop element
in cases where its mutilation is suspected.
When the TDMS is operated in the
spiral time base condition, the spiral is
started at the beginning of each start
element and the trace makes a number
of revolutions, depending on the Unit
Code switch setting, before returning to
"rest". For example, if the switch is set
for 7, the trace completes 6f revolutions,
and while this shows any distortion at
the beginning of the stop element, the
duration of this element is not shown.
If the switch is set for 14, in examining
a 71 unit code signal, two complete
characters appear on the trace, one at
zero and the other at 5o%, or displaced
by a percentage indicating the amount
of stop element distortion. For a 7 unit
code signal the characters appear under
each other at zero, separated by the stop
element length; for a 7.42 unit code
signal the second character appears at
42%. Each alternate stop element length
is thus shown for examination and any
defect in the telegraph or transmission
path, affecting the stop element, made
apparent. The example above shows a 5o
baud 7i unit signal, for the letter S, dis-
played against a 14 count. Here the stop
element length is correct (I+ revs., 20 -f-
10 = 30 ms) but the TDMS shows a
split stop element, possibly due to a
faulty transmitter.

1
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A IMARCONIDATA I
L_ _J

DATA COMMUNICATION SYSTEM
DOESN'T EXIST

UNTIL WE BUILD IT FOR YOU
MARCONI DATA is backed by a name made famous in every
country of the world for telecommunications practice and
technique.

MARCONIDATA the product of the largest research and
development organization of its type in Europe, is a completely
flexible system composed of standard sub -units which can be
arranged to provide accurate data communication between any
number of points over any distance.

MARCONI
COMPLETE COMMUNICATIONS SYSTEMS

SURVEYED PLANNED INSTALLED MAINTAINED
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FAST ACCURATE DATA COMMUNICATION SYSTEMS
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND
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in instrumentation .. .

Afrrn
makes most things ...

better

AIRMEC LIMITED
HIGH WYCOMBE BUCKS

Telephone: High Wycombe 2501/7

FUNCTION

FREQUENCY

STANDARD

Provides an excellent crystal controlled frequency
and time standard of small size and moderate cost.
The short term frequency stability of better than
1 part in 106 obtainable upon installation improves
with time and correct treatment up to a working
stability approaching 1 part in 107.

OPERATION

Sinusoidal and pulse signals are produced at five
standard frequencies, the pulse waveform being rich
in harmonics. The instrument includes both an
Oscilloscope and Heterodyning Circuit as independent
facilities and is therefore extremely flexible in operation

FEATURES

 100 kc/s crystal housed in an oven controlled at 70' C.

 Standard signals provided at 100 c/s, 1 kc/s, 10 kc/s, 100
kc/s, and 1 Mc/s.

 Identification of an unknown signal by Lissajous figure or
beam modulated circular trace.

 Beat output available from a plug on the front panel.

 Suitable for rack mounting.

IMMEDIATE DELIVERY
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Wherever performance 'counts
the trend is towards 50cm radar for

airways surveillance and

terminal area control

MARCONI 50cm RADAR

Ensures longer range for given
transmitter power.

Penetrates thick weather without
loss of efficiency.

Crystal controlled MTI for
elimination of permanent clutter.

Provides instant readiness after
prolonged shut down.

GIVES THE LONG, CLEAR VIEW

MARCONI
Complete Civil, Military and Naval Radar Systems

Surveyed, Planned, Installed, Maintained

RADAR DIVISION, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED

CHELMSFORD, ESSEX, ENGLAND

has been chosen for

London Airport
Johannesburg
Gatwick
Dunedin (N.Z.)
Geneva
Oberpfaffenhofen
Boscombe Down
Bitteswell
Hong Kong
Manchester
Brussels
Warton
Calcutta
Hatfield
Istres
St. Annes
Birmingham
Rome
Jersey
Bretigny
Wellington (N.Z.)
Ostend
Copenhagen
Ohakea (N.Z.)
and the Royal research
establishments at:-
Farnborough
Bedford and
Pershore

SSA
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/AteLoe

YON cam MASTER
ElECTRON/CV

BRITAIN'S MOST
COMPREHENSIVE

PRACTICAL COURSE
in RADIO ELECTRONICS

TELEVISION !

0

Multi - Range
TEST METER

CATHODE RAY
OSCILLOSCOPE

AM and VHF/FM
LUXURY RECEIVER

SIGNAL GENERATOR

Complete set of

Picture Way books and

Experimental Manuals

LEARN
BY BUILDING

NOW for your
CAREER  HOBBY 

OWN BUSINESS

YOU RECEIVE
 Complete kits of equip-

ment as illustrated.
 Complete set of

experimental manuals.
 Complete set of 'pic-

ture way' theory books.
 Modern test - yourself

examination sheets.
 Study programme.
 Unlimited consulta-

tion with Tutors.

POST NOW

RADIOSTRUCTOR
TO: RADIOSTRUCTOR (DEPT. M.66)

READING, BERKS.

NAME

ADDRESS

(BLOCK CAPITALS, PLEASE)

Date
(We do not entploy Representatives.)
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NEW FRAME -GRID CASCODE AMPLIFIER
MAZDA 30L17

The 30L17 is a high gain low noise double triode valve of
frame grid construction designed for use as a cascode RF stage
in VHF television tuners.

Excellent stability with high gain has been achieved by giving
considerable attention to the arrangement of internal screening
and connections. Each section of the valve has a slope of 15
mA/volt at an anode current of 15 mA and the variable -mu
characteristic results in good signal handling with low cross -
modulation.

Compared with the 30L15 at 200 Mcis a gain improvement
of about 5 dB with a tuner noise factor of 6 dB is possible.

Heater Current (amps) Is 0.3
Heater Voltage (volts) Ve 7.2

MAXIMUM DESIGN CENTRE RATINGS
Anode Dissipation, either section (watts) P.c....) 1.6
Anode Current, per section (mA) Iamaa) 18
Anode Voltage (volts) Vama.) 150
Negative Grid Voltage (volts) Vg(max) -50
Grid to Cathode Resistance, section 1 (MO) 1

Grid to Cathode Resistance, section 2 (kO) 22*
Effective Grid to Earth Resistance, section 2(kO) 150t
*Grid current bias.
tWith potentiometer bias from HT line.

INTER -ELECTRODE CAPACITANCES$ (PF)
Input as Cascode Cin 4.3
Output as Cascode coat 3.1
Anode' to Cathode', Heater, Shield Ca -k',11,8 1.8
Cathode" to Grid", Heater, Shield ck''-g'',1a,a 6.6
Anode' to Grid' ca' -g' 1.5
Anode" to Cathode" ca" -k" .18
Anode' to Anode" ca' -a" .002
Grid' to Anode" .0025

Measured in fully shielded pocket, with cylindrical screening can.

CHARACTERISTICS (EACH SECTION)
Anode Voltage (volts) 75
Anode Current (mA) 15
Mutual Conductance (mA/V) 16.5
Approximate Grid Voltage to give g. -6

165 4A/V (volts)

TYPICAL CASCODE OPERATION
Grid current bias circuit, as shown below.
Anode supply voltage (volts) 200
Anode decoupling resistor, section 2 (kG) 3.9
Grid current bias resistor, section 1 (kG) 560
Anode current (mA) 15.8
Combined mutual conductance (.1ia/Avg') (mA/V) 18.3
Approximate bias voltage to give combined

mutual conductance 100: 1 reduction (volts) -8.2

Typical Circuit With Valve Section 1,
Grid Current Bias

INPUT
0

560k.n.

3.9 kn. ± 10 Vo

LOAD

v II E 2

0
OUTPUT

/777

+200V

100k.n. ±10016

100 k.n.± 10%

C=DECOUPLING
CAPACITORS

A.G.C,

Thorn-A.E.I. Radio Valves & Tubes Ltd
155 Charing Cross Road, London, W.C.2.

Tel: GERrard 9797 Grams: Sieswan, Westcent, London

Mounting Position: Unrestricted
Base: B9A (Noval)
Connections:

h
,s z*

11 0 00 kiln

91,1.1 0
0 0

klout

k"

g'

kiln

kl
VIEW OF FREE END out

h h,s2
In operation this pin must be earthed through a capacitor

to chassis.(Gh-E>500 pF

al .11

415

k"

MAXIMUM DIMENSIONS (mm)
Overall length
Seated Height
Diameter

56
49
22.2

1 a.
o " o

!t*,_ ru 0
gOrgr>9"g.'ir >I .a.1;

I 71 I

I

a.oa "
n r...

I>

'I i //
/ l rt

i/

/
/ I//

pa...1.6W

Airrill:41

ii' i

-9 -7 -6 -5 -4 -3
GRID VOLTAGE -VOLTS

-2

1.,
'.1Ii

,I;
,.., 11

ca 0
.a.

4

,.

-10 -9 -8 -7 -6 -5 -4 -3
GRID VOLTAGE -VOLTS

-2

MAZDA

20

0

20

0
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NEW VHF FRAME GRID FREQUENCY CHANGER
MAZDA 30C17

DESIGNED FOR AGC OPERATION

The 30C17 is a new VHF high gain triode pentode frequency
changer for television tuners. The pentode section has variable
mu characteristics enabling its gain to be controlled from the
AGC line.

The application of gain control to the frequency changer stage
of a television tuner will greatly ease the cross -modulation
requirements of the IF valve since the output from the tuner can
be kept lower when two stages are controlled. This leads to
improvements in the AGC and cross -modulation performance of
the whole receiver. To give the utmost control AGC can be applied
to three stages, RF, Frequency Changer and Common Variable -
mu IF. Alternatively it offers the possibility of controlling the
two tuner valves only and using a straight IF amplifier with its
attendant advantage of extra IF gain.

TYPICAL OPERATION AT 200 Meg
WITH CATHODE BIAS

Heater Current (amps) Lt 0.3
Heater Voltage (volts) Vh 7.4

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings

Triode Pentode
Anode Dissipation (watts) pa(max) 2 1.7
Screen Dissipation (watts) pg2(max) 0.5
Anode Voltage (volts) Va(max) 250 250
Screen voltage (volts) Vg2(max) 230
Heater to Cathode Voltage

(volts rms) Vh-k(max)rats 200 200
Cathode Current (mA) Ik(max) 18 18

For operation with cathode bias where it is intended to apply
AGC to the frequency changer. The oscillator voltage is applied
to the pentode control grid..

Pentode
Supply Voltage (volts) Vb 200
Anode Voltage (approx.) (Decoupling

Resistance, R.= 4.7 kf2) (volts) Va 170
Screen Voltage (approx.) (Rg2 =22 kid) (volts) Vgs 155
Cathode Bias Resistance a RE 100
gi Resistance (Mil) Rgt 4.7
gi Current (tiA) 0.6

Inter -Electrode Capacitances* (pF) Anode Current (approx.) (mA) Ia 6.4
Input Cin 3.5 6.6 Screen Current (approx.) (rnA) Igs 2.0
Output cout 2.1 3.1 Conversion Conductance at 1 Mc/s (mA/V) 4.9
Control Grid to Anode cg-s 1.8 0.008 Grid Voltage for Conversion Conductance
Grid Triode to Grid 1 Pentode cgt-g/ 0.01 reduction 10 : 1 (volts)
Anode Triode to

Anode Pentode 0.01 Triode
Grid Triode to Anode Pentode Cgt-ap 0.002 Anode Voltage (volts) va 100
Anode Triode to Anode Current (mA) Ia 5

Grid I Pentode Cat-gl 0.005
*Measured in fully shielded socket with can.

TYPICAL OPERATION AT 200 Mc/s
Triode Characteristics WITH GRID CURRENT BIAS
Anode Voltage (volts) Va 100
Anode Current (mA) Ia 15 Operation with grid current bias is suitable for the 30C17 in
Mutual Conductance (mA/V) gt. 13.5 existing tuners not provided with AGC on the frequency changer.
Amplification Factor 20 The oscillator voltage is applied to the pentode control grid.

Base : B9A (Noval) Mounting Position: Unrestricted

Connections

h at

Ip 0 0
0

0
0
0

92

g,

92\ 0 0 kt,s 93, kp

91

VIEW OF FREE END

p

kp,93,s,kt h h kt,s, g3,kp

NOTE: SHIELD COMPLETELY
SURROUNDS THE PENTODE.

Maximum Dimensions (mm)
Overall Length 56
Seated Height 49
Diameter 222

Thorn -AEI Radio Valves & Tubes Ltd.,
155 Charing Cross Road, Londdn, W.C.2

Tel: Gerrard 9797 Grams: Sleswan Westcent London

Pentode
Supply Voltage (volts)
Anode Voltage (approx.) (Decoupling

Resistance, R.=5.6 kO) (volts)
Screen Voltage (approx.) (1252=33 kW (volts)
gi Resistance (M12)
gi Current (1.1A)
Anode Current (approx.) (mA)
Screen Current (approx.) (mA)
Conversion Conductance at 1 Mc/s.

(Vhet(pk)= 2.6 V) (mA/V)

Triode
Anode Voltage (volts)
Anode Current (mA)

Vb

Va
Vg2

Rgl
Igl
Ia

Ig2

go

200

148
108

0.1
24

9/
2.8

52

Va 100
Ia 5

MAZDA
TA I 5/107/5960
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AN ASTONISHINGLY

IMPROVED

LOUDSPEAKER SYSTEM

invented by IL IE IK
the first name in High Fidelity

" This occasion proved a most stringent test as we were listening to
a stereo recording of a very recent orchestral and operatic per-
formance we had enjoyed either as audience or performer. By way
of experiment other pairs of speakers were switched in, but the
very smooth response of the Leak speakers won the day."

Quoted from the Test Report by Ralph West, B.Sc., M.Brit.I.R.E.
The full report appeared in " Hi-Fi News," August, 1961

" Selecting the equipment
" Suggestions? The Leak line comes highly recommended
on two continents, the pre -amp isn't cursed with super-
fluous knobs, and it looks good. The mono amp would
thus be the TL/12 Plus and the stereo version would be
the Point One Stereo 20 Amplifier. Both run about 10-12
watts per speaker, and fr..nkly I think this is plenty. Even
with that you can rattle the windows, and the reason is that
this lOW is at minimum distortion, lOW sinewave power
(which means that it'll put out a lot more on peaks). The
price* of the Leak is also quite reasonable for uncom-
promised sound quality."

Quoted from the article " Frankly Speaking," by John
Berridge, " News," August, 1961.

Please tick your requirements below:

0 New LoudspeaLer System.

0 Hi-Fi Equipment.

Name

Address

WW/ 10/61

The new LEAK "SANDWICH" LOUDSPEAKER SYSTEM is
the product of many years of research and development work

The cabinet is of unique construction which damps panel resonances and permits
the loudspeaker motor to reproduce full clean bass without the " boxy " coloration
of conventional cabinets. A 3M. and a 13in. moving -coil loudspeaker motor of
novel design and a half -section cross -over network complete the system which
gives the highest quality of reproduction over the whole frequency range of the
input signal from records, radio, tape or microphone. THE GREATEST
ADVANCE IN THE DESIGN OF MOVING -COIL LOUDSPEAKERS
SINCE RICE -KELLOGG INVENTED THE FIRST UNIT IN 1925 HAS
NOW BEEN MADE BY LEAK WITH A NEW INVENTION WHICH
ELIMINATES BREAK-UP DISTORTION IN THE WORKING RANGE.
The 13in. unit employs a new cone whose stiffness to weight ratio 200 times
better than the best cones which are currently available. The low stiffness of
conventional cones results in the flexing of the cone at large amplitudes and
break-up resonances. The new LEAK cone, which has immense stiffness for no
greater weight than a conventional cone, has, for the first time, given us a loud-
speaker which behaves as the theoretical ideal of a rigid piston; thus there is no
flexing of the cone at large amplitudes and there is no break-up distortion within the
frequency range handled by the loudspeaker. It is this freedom from coloration,
produced in conventional systems by break-up distortion of the cone and cabinet
resonances, which distinguishes the superior quality of reproduction of the
LEAK " SANDWICH " LOUDSPEAKER SYSTEM from that of the best
currently available loudspeaker systems. The cabinet measures only 26in. x
15in. x 12in.; it can be used in the vertical or horizontal position to suit the
convenience of the user.

*The price of Leak studio quality Hi-Fi Equip-
ment is as low as it is because we are kept fully
and efficiently employed by the world-wide
demand.

Price f39 18s.

See your LEAK dealer or POST
THE COUPON now for full

details of this superb new
EQUIPMENT.

H. J LEAK & CO. LTD ' BRUNEL ROAD  WESTWAY FACTORY ESTATE

Telephone: SHEpherds Bush 1173 LONDON, W.3 Telegrams. SINUSOIDAL. EALUX
LONDON.
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This fine 12in. loudspeaker employs a new type of
double diaphragm assembly (patent application No.
40667/60). The main cone is moulded from a spec-
ially formulated soft pulp which reduces break-up
effects to a minimum. Higher frequencies are radiated
by a one piece tweeter cone with its edge supported
on foam plastic to avoid resonance.
The moving assembly is supported by a roll surround,
formed from resin impregnated cloth permanently
moulded under heat and pressure. Together with the
high grade synthetic centring device this roll surround
permits very large cone and coil excursions with mini-
mum distortion.
The magnet system is a highly efficient Feroba II
assembly, giving outstanding performance with reduced
depth and weight. Furthermore, these new magnets
are very stable and almost impossible to demagnetise.
This loudspeaker covers a very wide frequency
and the roll surround permits the use of enclosures
down to 1 cu. ft. with good LP performance, provided
the acoustic requirements are met. Constructional
details of several specially designed cabinets are supplied
with each unit.

Some important features of the RS12/DD.
Very low bass resonance-synthetic centring device-
ceramic magnet-die cast chassis-foam edge damping-
one piece HF flare and dome-soft, heavy main cone
with wool fibres-airtight impregnated roll surround.

FtS12/DD Specification:

Fundamental Resonance
Frequency Range
Flux Density
Total Flux
llin. dia. Centre Pole
Aluminium Voice Coil
Impedance
Max. Input

25-32 c/s.
30 c/s.-15 Kc/s.
14,000 gauss
156,000 maxwells

12-15 ohms only
15 watts r.m.s.
30 watts peak

L11.10.0 TAX FREE
Descriptive literature and cabinet construction sheet free on

request.

VlicIrired
WIRELESS WORKS _TD

IDLE, BRADFORD, YORKSHIRE
Telephone Idle 123516 Grams: Wharfder

Idle Bradford

SOLDER WITH THE NEW

PRIMAX and PRIMAXA
SUPER EFFICIENT SPOTLIGHT

SOLDERING GUNS

PRIMAX
Mw SPOTLIGHT

86/8 ea

PRIMAXA
WON., SPOTLIGHT

112/8 e,

Distributors: S. KEMPNER LTD., LONDON, W.1
29 PADDINGTON STREET, Tel. HUNter 0755

Mechanical
Relay Latch

FOR
P.O. 3000
This latching device
enables the P.O.
3000 type relay to be
held in the closed
position when the
coil is de -energised
and until manually
released.
Doss not impair the
versatility of the
contact arrange-
ments, nor affect the
normal mounting
position.

WILL TRIP
AND HOLD

ON A.C. OR D.C.
IMPULSE

Nioealry of Ar:otion
Approved Inspection

E.I.D.

Illustrations
show 3000 Type Relay
fitted with "Remote" or
"Local" release latch.

EITHER TYPE CAN BE FITTED TO YOUR
EXISTING 3000 TYPE RELAYS IN A
MATTER OF MINUTES.

Please send for illustrated leaflet.

A NEW ADDITION TO THE P.O. 3000 TYPE RANGE
THE " REMANENCE RELAY " Details on request.

-tick (Meicer),a.
(,Epvw) TUDOR PLACE , LONDON, W.I
rEt,EPHotiEs:PluSEUM 7960 LASiGHAN1 4821
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-THIS MONTH'S SNIP-
A fully -built, tested and
ready to work pocket radio
using six semi -conductors
and tuning over the long
and medium wave bands.
An excellent performer and
a real bargain at 0/15/ -
post free.
Seven days approval. Send
for one today. If you are not
100% pleased then return it
within seven days and your
money will be refunded.

Charging Switchboards

Type A. 530 w. 18 v. contains three reverse
current relays, one voltmeter rated 25 V.
Lad., one main ammeter rated 40 amps.
fad., one secondary ammeter rated 15 amps.
Led. and two secondary meters rated 20 amps
fad., one 2 ohm variable resistor, one 11
ohm variable resistor and two 1.2 ohm
variable resistors. Complete in metal case
2f t. bin. x 2ft. 8in. approx. Price 22/15/,
carriage and no. 151-.
Type B. 1260 w. 50 v., .12 amps.-contains
one 14 ohm variable resistor and four 1 ohm
variable resistors, one main ammeter rated
at 40 amps. Lad., four secondary meters
rated at 20 amps tad. and one voltmeter
rated aS 60 volts, and two reverse current
relays. Complete in metal ease-Mae approx..
imately 2ft. 610. x 21t. 8in. Price 241151-,
carriage 15/-.
Connecting Leads for these switchboards with
Nifam plugs 20/- each.

Smallest Possible 2 -gang

With built-in trimmers, polystyrene cased,
else only 1 x 1 x 7/161n., price 17/6. Smallest
IF and oscillator to match, 21/-. P.P. input
and P.P. output transformers, 12/6. Cir-
cuit diagram free with any of above.

Miniature Earphones

For Transistor Circuits or Deal Aids. Very
light weight and easy to wear, cord almost
invisible, good quality production of music
and voice, complete with miniature plug and
eocket, ready to use-correct impedance
OK for red spot and similar transistors
Crystal and Magnetic, 9/.. Post and In-
surance

NOW THE

MARK IV
Pocket Transistor Radio

Read these Testimonials
D. A. Hilton, Leigh, Lanes.

" I received Pocket 4 on Christmas
Day. I made it up on Boxing Day and
I am very pleased with the results. It
brings in local stations and many foreign
stations including Luxembourg at good
strength. I am 13 years old."
Mr. J. Bell, Wolverhampton.

" I am writing to eepreaa my satisfaction
at the standard of your kit for your Pocket 4
Transistor set and also to state that it has
come up to my expectations in regard to
performance."
Mr. R. Belt, Newcastle -on -Tyne.

" I have built your Pocket 5 Transistor
Bet. I am very pleased with it."
Mr. F. Jackson, Iekenham, Middx.

"I have built the Pocket 4 and am
more than pleased with the results."
Mr. O. Bamford, Ramsgate.

"1 end this setes -en better than you
claim it to be and most certainly up to your
usual standard of quality. I feel that nobody The Pocket " 5 " Mark IV uses 4 transistors, crystal diode, minia-
could fail to build it and get results. Even tare loud speaker and boa all the above refinements, complete in case
the lust -time -ever novice, se your circuit ail illustrated (less motif) 52/6. battery 10d poet and insurance
diagrams and instructions are so clear and 2/6. Motif 2/-.
precise."
Mr. A. J. flimmonds, Welling, Kent.

" I purchased from you a week ago the
Pocket 4 Transistor Kit. I put it together
last night In 10 hours, on uwitching on the
set I was right on Radio Luxembourg. I
must say thank you because not only has
the set a very attractive appearance, it also
behave. fantastically."

Our famous Pocket " 4 " which is doing yeoman service all over the
country has been modified and improved to make it an even better
receiver. The new features include,-
 New elegant dial graduated for Long and Medium Waves.
 Switched Long and Medium Waves.
 Slide switch on/off control.
 Printed circuit.
 Ferrite Rod AeriaL
 Improved reaction circuit.
 Positive spindle coupling to tuner.
 Battery containers.

The Pocket " 5 " of course retains its original Le. circuit which
means still no aerial or earth needed.

Pocket " 6 " as Pocket " 5," but with Moving Coil Speaker and
Q.P.P. output stage 95/-.
Seven days approval

Order in confidence. We allow you seven days to decide whether
or not to make the set, you may return the parcel as received within
this time and your money will be refunded in full.

Read some of the testimonial., over 1,000 of which have been
received about our Pocket Receivers.

INFRA -RED HEATERS

These latest type heaters
are Ideal for bathroom,
kitchen, bedroom, etc.

They are simple to make
from our easy to follow instruc-
tions-uses silica enclosed elements
designed for the correct infra -red wave-
length (3 microns). Price for 750 -watt ele-

ment and instructions. 1503 plus 2/6 post and
insurance. Or made up heater, 52/6. plus 3/6 post and insurance

-fully tested and guaranteed.

750mW TRANSISTOR
AMPLIFIER

4 transistors including two in push-pull-
input for crystal or magnetic microphone
for pick -up --feed back loops-sensitivity
6 m/v-output 1 watt peak into 3.5 ohm
speaker. Speakers available. Price 52/8.
Postage and insurance 2/6.

THE GOOD COMPANION
Largely due to the helpful criticisms and suggestions
received from purchasers of our previous set " The Real
Companion" we have improved and now supersede this
with a new set which we call " The Clood Companion."
We feel confident that this new set le one of the finest
of its kind available. The design is the combined efforts
of our own technicians and of those of several of the lead-
ing manufacturers in the country, and the resulting set
has a performance as good as If not superior to those sell-
ing at e20 and more. It has the eight tramdstor Net per-
formance.
Features include American Philco R.F. transistors and
Mallard A.F. transistors-Q.P.P. output giving 750

coverage en Medium and Long-very tine tuning
arrangement.-excellent reception of difficult stations
like 208-variable feed -back control-full tonal qualities
-really superior looking cabinet nee 11 x 8 x 3in. approxi-
mately-ear aerial attachment-several months operation
from battery costing only 316.

Circuit employs six transistors and two diodes, it incorporates all latest refinements and
oscillator I.F. Transformer is pre -aligned so to inetrumente are necessary. Any one who can sold., competently can
make this mt. The Instructions are fully comprehensive with plenty of illustrations. Service Is available in the unlikely
event of your getting into difficulties. All components fully guaranteed. Price of all components and cabinet to make
set as illustrated 29119/6. Post and insurance 5f.. Battery 3/6 extra.

ELECTRONIC PRECISION EQUIPMENT, LTD.
post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road,

Eastbourne, marked Department 2. Callers may use any one of the Companies below.
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226 London Road, 29 Stroud Green Road, 520 High Street North, 42-46 Windmill Hill, 246 High St.
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NEW! MODEL 72 A
mommommommummimmiumulimm

VALVE VOLTMETER
WIDE FREQUENCY COVERAGE

HIGH IMPEDANCE
The model 172A is a new mains operated Valve Voltmeter designed for the
Radio/T.V. Engineer, Laboratories, Research and general service work.
Zero drift is negligible and the reliability of the instrument is enhanced by
selected valves and printed circuitry. Operation of the instrument is simplified
by the use of only two connections and two switches to select ranges.

SPECIFICATION:
D.C. Volt Ranges, 0-1.5-5-15-50-150-500-1,500. Input Resistance, 11 megohms.
A.C. Volt Ranges: 0-1.5-5-15-50-150-500-15,00 volts R.M.S.

Also calibrated for peak to peak readings.
Frequency response, 30 cis to over 200 Mc/s with probe.
Input Impedance, 1.5-1S0 v. ranges 830 k., 500 v. range 1.3 meg., 1,500 v. range, 1.5 meg.
F.M. Facility, centre zero for F.M. discriminators. Accuracy, 3% A.C. and D.C.
Ohms Ranges, 0-1,000 megohms in seven ranges.

RETAIL
Write for fully illustrated literature to: PRICE:

TAYLOR ELECTRICAL INSTRUMENTS LIMITED
Montrose Avenue, Slough, Bucks. Tel.: Slough 21381

Cables: Taylins, Slough METAL INDUSTRIES GROUP

S6BS/FM TUNER

£27.10.0

I Sound Reproduction
at its best

PENCIL RIBBON

MICROPHONES

,,,Alk,!.? TYPE PRL
2',,01, White Dot 30/50 ohms.

The S6BS/FM is the finest Tuner in our range, com- TYPE PRM
bines the circuits of the highly successful S6BS and Green Dot 250 and Blue Dot
FM91 Tuners, without any compromise on any range. 600 ohms.
The 9 -band AM section consists of 6 electrical band TYPE PRHspread wave bands covering from 11 m.-31 m., 2 short
wave bands covering 13 m.-140 m., and normal medium White Dot 30/50 and Red
waves 175 m.-570 m., ensures reliable world-wide long- Dot Hi -z.
distance reception, combining the stability and sensitivity
of a first-class communication type receiver with the DIMENSIONS :
very low distortion and wide frequency response Max. Diameter base Il in. reducing
required by the modern High Fidelity Amplifier. The to 1} in. on the shell.
FM section with a 2rtv sensitivity, twin cascade limiters, Overall length of body-3} in. with -plus temperature -compensated Oscillator, A.F.C., and out socket.a very high AM reject ratio provides a quality of input
only limited by the transmission. Weight 9 oz.

TYPE PR

CHAPMAN ULTRASONICS LTD. RESLOSOUND LIMITED
Sales enquiries for both Companies

24, UPPER BROOK STREET, MAYFAIR, LONDON, W.1. Telephone: HYDE PARK 2291
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have resulted in an extensive range of high -quality DANAVOX components and accessories, suited for
tape -recorders, dictating machines, pocket radio sets, etc.
A small selection has been picked out and illustrated below, but our export department will welcome your

S of research...
further inquiries which will be followed up by a complete component catalogue as well as our most favourable
quotation.

Stetoclip
Featherweight
No. 3530-40
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Stetoclip
Junior " 60 "
No. 3530-35

15.f.

Illii;igiffOalggillt
-

?Ff.
N'l- V Straight Jackplug
Vii lTr-r--e.---..`1:):=) q:t No. 7311-31
.14 ..:4

rgrit.ggaRMV2  -

AV .Z:rr4
ti"

....
.12]

.c4.4Li 1 '' .  . , . --. - T.4,.'
1,11*tri......, ...,..,,,-;;;.ii,..izt _... 1.-,-rt: 1 I :'.7.r.v...t.;4;1- ,14:til'I.

ki it.

1.1111). EIW

Jacksocket
with breaker
No. 7314-08

Moulded Straight or
Angle Jackplug, only
available with cord.

Stetoclip
Senior
No. 3530-02

Op t,
°J00555.

3-pos. Switch
No. 2030-08

2-pos. Switch
No. 2030-I

Plastic Earset No. 3512
-83, Magnetic Ear-
phone available in im-
pedances from 15-
8,000 Ohms, and cord
with plug -combination
and length according
to individual require-
ments.

Telecl ip, available with
earphones wired in
seriesorstereophonic-
ally, and with various
types of earpads, f.i nst.
this lucite " Earcup "
well suited for confer-
ence rooms, schools,
etc.

oanavox
DANAVOX A/S, LERS0 PAP.KALLE 112 COPENHAGEN 0, TELEPHONE: RY 8401, TELEPRINTER: NO. 5848

Customers in Great Britain :

For fast service please address your inquiry to our London Branch

Lloyds Bank Chambers, 125 Oxford St., London, W.1

DANAVOX (GT. BRITAIN) LTD.
Telephone REGent 7486
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For all current and voltage- meacureme.vrt...A. C. Se l>. c..

THE NEW TYPE
SALFORD

PANEL MOUNTING INSTRUMENTS

2" 24" 3+" 5"
2" TYPE R

MOVING COIL TYPE  MOVING COIL WITH RECTIFIER  MOVING COIL WITH THERMO COUPLE  MOVING IRON TYPE

More and more designers and electronic engineers are
specifying Salford Type R instruments. The legibility of
the scale is exceptional and all unnecessary markings have
been eliminated. Fixing is simple and meets the require-
ments of existing standards.
Send for leaflet Type R today.

SALFORD ELECTRICAL INSTRUMENTS LTD

PEEL WORKS SILK ST . SALFORD 3  LANCASHIRE
TELEPHONE BLACKFRIARS 6688
London Sales Office
MAGNET HOUSE  KINGSWAY W.C.2 Temple Bar 4668

2+" TYPE R

A SUBSIDIARY OF THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND

Heavy Gauge Steel

SHELVING
23.15.0
DELIVERED FREE!

Brand new - Manu-
factured in our

own works.
Shelves adjustable

every inch.
Heavy gauge shelves

will carry 400 lb.
distributed weight

each.
Stove enamelled

dark green.
6 shelves per bay-

Extra shelves 8/ -
each.

Quantity discounts.

Other sizes available.
Also available in white at

at £5 per bay.

THE ONLY HEAVY GAUGE
SHELVING AT THIS PRICE

SATISFACi ION
GUARANTEED
or EQUIPMENT
REPLACED

N.C. BROWN LTD
Dept. W.W. Heywood, Lancs. Tel: 69018

MINIATURE ELECTRIC BULBS

FROM 1V to 50V
IN SIZES FROM 4.5mm to 18mm DIAMETER

After nearly 30 years of specialising solely
in the production of Miniature Electric
Lamps, we have accumulated a store of
information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing

or new projects.
VITALITY BULBS LTD.

Neville Place, Wood Green, London, N.22 Phone: BOWes Park 0016

A. C. SOLENOID type SAM
Now fitted with stainless
steel guides- six times
the life.
Continuous 14 ozs. at F.
Instantaneous to 5+ lbs.
Larger and smaller sizes
available.

Also - Transformers to
7 kVA 3 phase.

R. A. WEBBER LTD
KNAPPS LANE, CLAY HILL, BRISTOL 5. Phone 65-7228/9
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LECTIlo
METHODS

LTD Ill

MINIATURE
MOVING COIL

SERIES

MINIATURE
SERIES

PNEUMATIC
TIME -DELAY

SERIES

HIGH CURRENT
SERIES

HIGH VOLTAGE
SERIES

NORMAL DUTY
SERIES

PRECISION
RE LAYS

Illustrated technical data sent on request :

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS
Telephone : Stevenage 2110-7
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CERAMICS
for the ELECTRONIC INDUSTRY

(and Electrical Appliance Manufacture)

Frequelex-for high -frequency insulation.

Refractories for high -temperature insulation.

Bullers porcelain for general insulation purposes,

Meticulous care in manufacture, high quality mate-
rial, with particular attention applied to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Write today for detailed particulars.

BULLERS LIMITED
Milton. Stoke-on-Trent. Staffs.
Phone: Stoke-on-Trent 54321 (5 lines)

Telegrams & Cables: Bullers, Stoke-on-Trent
London Office: 6 Laurence Pountney Hill, E.C.4

Phone: MANsion House 9971

rampian DP4

brings

out

the best

in any

recorder

Even the most expensive recorder will only give its best performance if a
good quality, reliable microphone is used.
In the DP4, with a uniform wide frequency response from 50 c/s to 15,000 c/s,
Grampian have developed an outstanding, moderately priced instrument
which will please the most exacting recordist.
The DP4 is equally suitable for Public Address, Broadcasting, Call Systems, etc.

OUTPUT LEVELS

DP4/L, low impedance 25 ohms 86 dB below 1 volt/dyne/Cm'.
DP4/M, medium impedance 600 ohms 70 dB below 1 volt/dyne/Cm'.
DP4/H, high impedance 50,000 ohms 52 dB below I volt/dyne/Cm'.
Retail Price: DP4/1., complete with connector and 18ft. screened lead, £8.

(Medium or High Impedance models, £1 extra.)

A complete range of stands, swivel holders, etc., is available also.

A matching Unit (Type G7) can be supplied for adapting the microphone
for a Recorder having a different input impedance, or when a long lead is
required. Retail Price £3151-.

Write or telephone for illustrated literature.

GRAMPIAN REPRODUCERS LTD.
Hanworth Trading Estate, Feltham, Middlesex. FELtham 2657

TRANSISTORISED
DC CONVERTERS

HIGH EFFICIENCY-over 80%.
Up to 400 watts -800 watts intermittent.
MANUALLY CONTROLLED FREQUENCY 50 cis -

60 0-400 c/s.
REED TYPE 50 cis FREQUENCY METER fitted

to some models.
MARINE -AIRCRAFT -MOBILE use.
POLARITY REVERSAL PROTECTION.
PROVISION FOR REMOTE CONTROL.
SQUARE WAVE AND SINUSOIDAL.
Standard range available ex -stock for T.V.,
Fluorescent lighting, OSCILLOSCOPES, etc.
FROM I2V, 24V, 32V, 50V.

A
D.C.

CONVERSIONz
SPECIALISTS

VALRADIO LIMITED
DEPT. W.W.,C. BROWELLS LANE, FELTHAM,

MIDDLESEX
Telephone : Feltham 4242.

Valradio and Stereosonoscope are the registered trade marks of Valradio Ltd.
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FOR WRITERS

The British Radio Equipment Manufacturers' Association

The British Radio Valve Manufacturers' Association

The Electronic Engineering Association

The Electronic Valve and Semi -Conductor Association

sponsor a scheme to award premiums of 30 guineas

each for articles, which, in the judges' opinion, are

likely to publicise'throughout the world the valuable

and original work taking place in the United Kingdom

in radio, electronics and associated instrumentation.

RULES
(1) AWARDS. The constituent Associations are
prepared to award up to 8 premiums of 30 guineas
each to the writer or writers of eligible articles
published between January and December in any
one year. Some prizes will be awarded for purely
technical articles as well as articles of commercial
or interpretative merit.
(2) ELIGIBILITY. (a) Articles in any journal are
eligible provided that the journal is available to the
public generally, either by subscription or by open
sale. (b) No articles can be accepted for considera-
tion before publication in a journal eligible for the
competition. In doubtful cases of eligibility the
Panel of Judges shall decide. (c) The writers them-
selves must take the initiative and submit articiss
for consideration but this rule does not prevent
acceptance of articles submitted by the,editor of a
journal. (d) Members of the Panel of Judges may
select and submit articles for consideration by the
Panel. (e) Candidates submitting articles must
certify to the Secretary of the Awards Committee
that they are not earning 25% or more of their
income from fees for articles or from book royalties.
When an article is by two or more authors each
must be eligible under the above terms. In such a

PANEL OF JUDGES

case the award of 30 guineas is shared between the
writers. Any number of articles may be submitted
by a single candidate.
(3) CRITERIA. The discretion of the Panel of Judges
is absolute. They are, however, directed to take
into consideration the following factors: (a) com-
mercial or interpretative merit in the context of
British achievement in electronics, (b) technical
merit, (c) originality, (d) presentation and clarity.
(4) PROCEDURE. Persons submitting articles for
consideration of the Panel should send seven copies
of the article together with a signed declaration
that the writer (writers) is (are) eligible within
Rule 2(e) to the Secretary of the Awards Committee,
c/o The Electronic Engineering Association, 11
Green Street, Mayfair, London, W.1, formally sub-
mitting the article for consideration for an award.
All entries must reach 11 Green Street not later
than the 15th January 1962. Articles should be sub-
mitted for consideration as soon as possible after
publication. Presentation of the awards is made
soon after selection, which takes place in March.
The names of the prizewinners are announced in the
technical press and each prizewinner receives a
personal letter informing him of his success.

Prof. C. W. Oatley, 0.B.E.. MA., Prof. Electrical Engineering, Cambridge University

B. C Brookes, MA., Senior Lecturer. Dept. of Engineering, University College, London

A. H. Cooper, B.Sc. F. Jeffery G. Reeves

Dr. R. C. G. Williams, Ph.D., B.Sc.(Eng.), M.I.E.E., M.I.Mech.E., A.C.G.I., D.I.C.

WRITE NOW
and enter your article in the competition. As a development of radio, television, electronics and
writer or editor, YOU can help to create an increased associated instrumentation by entering or support -
awareness of Great Britain's leading part in the ing this competition.

WRITE NOW TO:

The Secretary of the Awards Committee, cio The Electronic Engineering Association
11 Green Street, Mayfair, London, W.1
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Model 1200B.
For A.F. and
low R.F.
applications.

..Sensitivity
100mV/cm.
B/W D.C. to
100Kc/s. C.R.
Tube 2tin.
diam.

£35 10 0

Mode 2300.
Light -weight

Portable. B/W
D.C. to 2.5Mcis

Sensitivity..
50mV/cm. C.R.

Tube 21in.
diam.

Dims.: 7.1x42x
7}ins.

£39 10 0

write for full details of

OSCILLOSCOPES

SONTRANIC LIMITED
FORUM WAY EDGWARE MIDDLESEX TELEPHONE EDGWARE 6020 - 3736

TRANSFORMERS
COILS

CHOKES

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

SOCKET SCREWS ?
ABB'

A: -r- We are specialist
distributors and can
offer quick delivery
of all threads, including
B.A. and Unified.

01 ivers
MOUNT PLEASANT, SOCKET SCREWS LTD_
LEYLAND, LANCS. Tifit:
Phone: Leyland 21202. .L"-..=1"

., with Trigger -Action
Spring -Loaded Clips

PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

For Safety's Sake
use AVO Prodclips

Patent No. 748811

Safety first every time with these patented spring-
oaded AVO prodclips.

Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.
Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

41,.TSLTD Post Free 15- per pair
AVOCET HOUSE . 92-96 VAUXHALL

BRIDGE ROAD, LONDON, 8.W.1

VICtoria 3404 (12 lines)
A MEMBER OF THE MEMBER INDUSTRIES GROUP OF COMPANIES
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AUTOMATIC

COIL WINDING MACHINE
Type A1/1 (25/50 S.W.G.) Type Al /X (19/46 S.W.G.)

THESE MACHINES INCORPORATE THE
FOLLOWING FEATURES :-

Infinitely variable wire gauge adjustment with
easily read scale calibrated in .00lin. Width
of coil quickly adjusted within fine limits.

Adjustable tailstock fitted with spring loaded
live centre and quick release lever. Machines
to stop automatically at a required number of
turns can be supplied.

We will be pleased to send you an illustrated
leaflet giving a full technical specification on

request.

Ko KIRK L. 73 UXBRIDGE ROAD,

EALING, LONDON, W.5 EALing 8322

SONIC MASTER
4 -TRACK TAPE RECORDER

BARGAIN ! ! !
Complete Tape Amplifier (pre -amplifier,
output stage 3 watts, oscillator and power
pack).
9 x 5in. high flux density loudspeaker.
Superimposing facilities, 4 -track change-
over switch, recording level indicator.
Separate independent mic. and radio/gram
inputs with mixing facilities.
Separate bass and treble controls 8 gns.
Extra speaker if required (9 x 5in

high flux density) lI gns.
De luxe Cabinet
(to take two 9 x 5in. loudspeakers) 8 gns.
Standard Cabinet
(takes one 9 x 5in. loudspeaker) . . 4 gns.
Latest Collaro Studio 4 -track 3 -

speed transcriptor with pause and
digital counter 13 gns.

Microphone, recording leads, 1,200ft.
7in. spool and spare 7in. spool . . 3 gns.

Complete kit, de luxe cabinet with
two 9 x 5in. speakers 29 gns.

Or deposit of £10 and 12 monthly pay-
ments of £111516.
Complete kit, standard cabinet with

one 9 x 5in. speaker 25 gns.
Or deposit of £10 and 12 monthly pay-
ments of £1/10/6.
Post and packing extra.

TRANSISTOR TRAVELLING
SUPERHET " TRABANT 6 "

Transistor Travelling Superhet " Trabant T 6 " Technical
Data: Power supply 2 flat batteries 4.5 volts-Working voltage

9 volts max. Power consump-
tion ca. 12.5 mA at 8 volts
without modulation-Semi-
conductor equipment 7
transistors, 2 germanium diodes
-Receiving ranges short,
medium, long wave-Station
tuning planetary drive with
dial scale-Circuits 7, 2 of
them variable-Intermediate
frequency 460 kilocycles-AVC
acting on the first intermediate
frequency transistor, additional
attenuating diode in parallel
with the first intermediate fre-
quency circuit-LP final stage

300 mW-Loudspeaker permanent dynamic oval speaker
1 VA-Aerials ferrite aerial for medium and long wave, tele-
scopic aerial for short wave-Housing unbreakable wooden
housing coated with coloured material-Dimensions 10$in. x
7iin. x Weight with batteries approx. 5 lb.
£25 only-limited quantity.

GENERAL SONIC
RADIOS

92 CALEDONIAN ROAD,
LONDON, N.1.

TELEPHONE : TERMINUS 0322
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Your Laboratory
is not complete
without it . . . .
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PREPULSE

siNGLE
MAIN PULSE

DOUBLE
PENN PULSE

' I

A. 0 RE SEE'
 10VOLTS -2rt 00 -re
C. POET'S. 0.03Sp SEC
t.)0,20SEC To 2SEC. carritcous, VARLABLE S%D. 0.02,SEC.
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RUNK 10-12.SEC. 20. TO 2V. S-SOV DEPENDENT 0,N LOAD

REPETITION RATE cow INUOOSLY VARIABLE 011/s TO IPA ENE 5% BY NTERNAL GENERATOR,
OR TO 2 NATO Br EPTERRAL TRIGGER SOURCE.
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The Nagard wide range pulse generator
fast rise time, accurate pulse shape,
reliable calibration and wide range of
pulse dimensions make this an invaluable
standard test instrument
Some of the applications are:-
Setting up-Attenuators and Amplifiers, Delay lines, Calibrating
oscilloscopes, Analogue and Digital Computers
Measurement of-Response times, Paralysis of amplifiers,
Time intervals, Amplitude comparisons.

As an originator of accurate pulses
for modulation, simulation, and testing of various pulse driven
devices it is unequalled.

The internal rate generator
provides consistently accurate frequencies over a range of 0.1 cis to
1 MO or to 2 MO when set to double pulse operation.

The output amplitudes
are accurate within 2% and may be easily calibrated to better
accuracies for specific tests.

THERE ARE TWO MODELS:-
TYPE 5002A-Pulse width range 0.1 psec. to 1 sec. new standard.
TYPE 5002 - 0.2 psec. to 2 sec. to special

order.

IMMEDIATE DELIVERY-NOW AVAILABLE EX
STOCK
DATA SHEET No. 1060 GIVES FULL DETAILS

NA CASALTO
18 AVENUE ROAD,
BELMONT, SURREY
TEL: VIGILANT 9161-2-3

111111INHHING111117111111113111142111111011

AT LAST, FOR ONLY £1 .3.0
INCLUDING POST & PACKING

A really efficient Fan for use in
Electronic Equipment

This is what the Electronics world has been
waiting for! At extremely low cost air -stirring
and extraction can be easily achieved.
Also in production we have Low -Speed Motors
from 8 r.p.m. to 40 r.p.m. Price and further
details on application to:

KENURE HOLT & CO. LTD.
BOYN VALLEY RD., MAIDENHEAD, BERKSHIRE

Telephone : Maidenhead 5331-2

WE ALSO HAVE SUB -CONTRACT FACILITIES FOR ELECTRONIC
WIRING AND ARE FULLY A.I.D. APPROVED

MANY MORE PEOPLE ARE USING

C. G. S.
VITREOUS ENAMELLED

WIREWOUND RESISTORS
RCSC
Style

CGS
Style

Rating in watts
Range

RCSC Commer-
cial

RWV4-1
RWV4-K
RWV4- 1_

VP F4
VPFIO
VPFI4

3 i 4

4.5
I

10
6 14

0.50 to 15k0
10 to 6813k
10 to 100k0

 R.C.S.C. Type Approved.

 100% test and inspection.

® Continuous batch sampling to R.C.S.111.

 Guaranteed reliability.
Competitively priced.

E.I.D. APPROVED Ask for price lists

THE C.G.S. RESISTANCE co. LTD
MARSH LANE, GOSPORT STREET, LYMINGTON, HANTS,

Tel. Lymington 2811

London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147
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Just published - A NEW BBC ENGINEERING TRAINING MANUAL

SOUND AND
TELEVISION
BROADCASTING

General Principles
K. R. Sturley, Ph.D., B.Sc., M.I.E.E.
This manual, primarily written for recruits to the BBC Engineering Division,
explains the basic principles of sound and television broadcast engineering and
operations. The introductory chapter deals with basic physical principles and their
applications to broadcasting. Chapters follow on sound and television studios,
telecine and telerecording; amplitude and V.H.F. modulated transmitters; the
problems of conveying the sound and television programme frequencies; and
communicating between the various studio centres and transmitting centres.
This book will be invaluable to anyone engaged in broadcasting and other forms
of radio communication, and to those responsible for training in these fields.
45s net, by post 46s 4d. 378 pp illustrated.

published for " Wireless World " by

ILIFFE Books Ltd. DORSET HOUSE STAMFORD STR

NEW EDITION just out!
The

Catalogue
for every

radio
enthusiast

ONLY2
PLUS r posr

Other BBC Engineering Training
Manuals in this series

STUDIO ENGINEERING FOR
SOUND BROADCASTING
General editor: I. W. Godfrey
25s net, by post 26s. 208 pp.

TELEVISION ENGINEERING
Principles and Practice
by S. W. Amos, B.Sc.(Hons.),
A.M.1.E.E. and D. C. Birkinshaw,
M.B.E., M.A., M.I.E.E.
Vol. I. Fundamentals, camera tubes,
television optics, electron optics.
35s net, by post 36s 2d. 302 pp.

Vol. II. Video -frequency amplification.
35s net, by post 36s 2d. 270 pp.

Vol. III. Waveform generation.
30s net, by post 31s. 224 pp.

Vol. IV. General circuit techniques.
35s net, by post 36s 2d. 268 pp.

from leading
booksellers

EET LONDON S.E.I

150 pages

Over 500
illustrations

Over 5000
components listed

This is today's most up-to-date, most comprehensive
component catalogue for the radio constructor,
experimenter, electronic engineer & hi-fi enthusiast.
Send for your copy today.

Please send latest Catalogue. I enclose 3/- for cost and postage.POST
I. COUPON
111 TODAY
I Please write
I CATALOGUE

Ion top left
I corner of Home Radio Ltd.,

envelope. Surrey. MITcham
L=111111=1211111M1=1011111111==111=1

NAME

ADDRESS

I
I

I

Dept. W., 187 London Road, Mitcham, I
3282. Ia
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TubesHIGHEST

MOST MUCOSSOR,LLARD,
MAZD A,
EMITRON, EMI-
SCOPE, BRIMAR,
FERRANTI TYPES,
PROCESSED IN
OUR OWN FAC-
TORY.
New !dullard. Mazda

guns used.
NEW 108Ic 1.5;-

QUALITY -COMPARE

(I'':.`-i..e, GUARANTEED
8 Months 12 Month.
Seconds REGUNNED

9/ I 0 i n. t1-10-0 £3- 0-0
12i n. £1-15-0 £3-10-0
I 4in. £2- 0-0 £4- 0-0
I 5/ I 7in. £2-15-0 £4-15-0
21 ni - £3-15-0 £5-15-0

OUR PRICES

12 Months
NEW TYPES
MW 31,74

f.4-0-0
MW 36/44
MW 36 24

£5-0-0
CRM 172
MW 43 64

16-0-0

13 CHANNEL TV's
TABLE MODELS FAMOUS MAKES.

Ab.olntely complete.
These sets are unequaled in value due to
huge purchase direct from source. They
are untested and are not guaranteed to be
in working order. CARR.. ETC.. 15/-

12"-I2-19-0
14"-U-19-0

ALSO 12" 5 CHANNEL TV's 55/,
UA20 AUTOCHANGERS

Latest B.S.R. 10 mixed records. Un-
repeatable Pre -Budget opportunity.
9.6/19/, Postage 3/...
Tranaistors. Red Spot 3/6 each; White
Spot 416 each; Yellow Spot 2/9 each;
Green Spot 2/6 each.
Germanium Diode., general purpose, IN,
each, EV- do,

CO -AX
standard and low loss, 25 yds., 12/6.
60 yds. 22/8. 100 vds. 42/6.
Cost. Plugs 1/3. Wall outlet boxes 3/6.

TEST SETS TYPE 74A
A service 'scope easily convertible for
standard use, 200/260 v. a.c., all valves,
E.C.R. 30 tube, excellent case £4.10.0worth £10. Our price

MAINS AMPLIFIERS
3 valve (10E3, 331,14, UU9), 3 watt, Bin.
loudspeaker. In two-tone eases with
controls. Ideal for record players., P.A.
work. eta., 19/-. P.P. 5/6.

4 -speed Record Players
Latest Turntable, together with light -
weight Steer Galaxy dual sapphire
crystal turnover pick-up head. Amazing
value (pick-up only 19/-). 23110/ -
Carr. 3/-.

100 RESISTORS 6/6 MULTIMETER
Reads A.C. and D.C. volts to 1000. 5

100 CONDENSERS 10/- ranges at 1000 ohms per volt. D.C. cur -
Miniature Ceramic and Silver Mica Con- rent, 3 ranges to 600 M.A. Resistance
densers, 3 pF to 5,500 pF. LIST VALUE reading to '200K in 2 ranges. Complete
OVER 85. with Prods. 59/6. P.P. 1/6.

WE ARE PLEASED TO ANSWER YOUR ENQUIRIES S.A.E.

VALVES 10% DISCOUNT SPECIAL OFFER
TO PURCHASERS

of any SIX VALVES marked In black, type (154
BY RETURN OF POST in dozens). Post, 1 valve 6d.; 2-11, 1/,

FREE TRANSIT INSURANCE. All valves are new
GUARANTEED 3 MONTHSTH I or of fully guaranteed ex -Government or ex -equip -
NEW LOW PRICES merit origin. Satisfaction or Money Back Guaran-

tee on goods if returned unused within 14 days
OZ4 5/- 61(23 7/6 20P1 9/9 EB41 7/- 11BC90 7/6 U71 8/-
1A7GT 11/3 6L1 12/6 20P3 12/6 41291 3/6 IlL4100 U74 81-
105611. 9/6 6L6 9/9 0004 17/- EBC33 4/9 9/6 U76 5)8
1H5GT 9/9 61,60 VS 20P5 15/- EB041 8/- HVR2 7/8 U78 5/-
.1.14 8/6 6L70 61- 25A60 8/- EBC81 7/9 "%TUC 6/6 USE 7)-
INI5OT 9/9 6L18 8/6 25L6111 6/9 EBF80 719 .11T36 9)- U107 11/-
1115 5/8 6L19 12/6 26L60T 9/- EBF89 8/6 .11T44 703 U118 6/-
184 8/- 6LD20 8/6 25Z40 7/8 EBL21 12/6 KT45 8/8 U119 8/9
185 4/9 '8P25 8/6 30E5 6/9 EBL31 21)- KT61 8/8 U142 6/-
1T4 8/9 13P23 12/6 30FL1 9/6 ISC52 3)6 KM 613 U143 9/9
2A3 7/9 43Q70 613 30P4 12/6 ECC31 9/6 KT86 12/6 U145 6/-
2D21 4/8 6Q7GT 8/9 30P12 8/- E0C32 4/- KTW61 5/9 U147 616
3A4 4/9 6SA7 5/9 3OPL1 10/8 ECC33 4/6 KTW62 5/9 U149 7/-
3Q4 7/- .61107 4/9 351.60T 9/- 'ECM 9)- KTW63 5/9 U150 6/6
384 6/- 68117 4)6 36W4 6)9 ECC35 6/- .R1Z63 5/6 U151 8/-
3V4 8/9 6827 .9.). 3524GT 513 F,CC81 5/6 MU14 8/- U152 71-
5R4G 9/8 68117 5/8 51101360 ECC82 6/- N18 7/3 U153 6/-
.5114G 4/9 613L7OT 8/- 19/- EC,C83 6/9 N37 11/- U154 6/3
5T4 8/9 601670T 4/6 501.130T 9/- ECC84 8/9 N78 15/- D191 11/-
5V4l0 8/9 80Q7 6)- 61BT 16/- ECC85 7/9 N108 16/- U281 9/6
5Y3(1 5/9 '6887 4/6 61E3PT 11/- ECM 8/8 1141 4/6 U282 151-
5Y3GT 6/- 81.140T 10/6 77 8/8 ECF82 8/8 POC84 71- 0301 15/-
5Z3 8/9 6V6(1 516 80 5/9 EcH21 12/6 PCC815 9)3 0309 71-
5Z4G 8/8 6V60T 6/6 83 9/6 ECH35 9/6 PCC88 191- U329 7/-
52411T 11/- 6Y6(1) 5/9 185BT 18/- ECH42 8/8 PCC89 18(6 U339 11/-
6A6 8/- 6X4 5/- 807(A) 5/6 ECH81 8/- PCF80 7/- U801 23/-
6A80 9)6 0061 5/- 807(E) 319 ECL80 7/- PCF82 7/8 UABC80 8/6
OAC7 4/3 6X5GT 5/6 955 319 ECL82 9/8 PCF84 16)- UAF42 8/-
6A05 3/8 7B0 9/- 956 2/8 EC1.83 12/- PC1.82 7/3 UlIC41 7/9
6A07 7/9 7B7 7/9 9001 4/- EF22 7/- PCL83 10/6 11/1780 8/6
6AK5 6/6 '705 7/3 9003 4/- 'EF54 813 PCL84 7/6 UBF89 7/9
8A1.5 3/6 7C6 713 ATP4 219 EF80 4/9 PENPA 4/6 UBL21 14/6
.6AM6 81- 7117 7/8 AZ31 9/- EF85 8/6 PEN45 7/8 UCH21 12/6
6.105 6/- 787 9/- .1136 8/6 E086 01- PEN46 5/3 .110E142 7/6
6AT6 6/- 7Y4 7/- BOO 4(6 EF89 6/9 PL83 813 UCB81 8/6
6AU6 716 IOCI 111- CBL31 21/- .E.F91 8/- PL36 10)8 UCL82 11/8
61380 3/6 1002 13/8 CCH35 14/- .111/92 4)6 PL38 16/8 UCL83 18/6
6BA6 6/- .1071 5/9 01.33 11/9 EL22 12/6 PL81 8)9 UF41 8/8
611E6 5/9 10101114/6 CY31 9/9 EL32 416 PL82 8)9 U742 5/6
6B06012/8 10P13 9/- D63 1/6 'EL83 81- P1,83 6(9 UF80 7/8
6BW6 7/9 .101114 91- DA90 2/6 EL35 7/- PL84 9/- UFIRt 8/9
6BW7 5/9 12AH7 6/9 DAC32 9)9 EL37 11/6 PY31 7/9 UF88 14/8
'604 8/6 12A118 9/9 DAF91 4/9 '2188 1216 PY32 10/- UF89 7/-
6C6 4/9 12AT6 7/6 DAF98 7/3 EL41 8)- PY80 71- 0L4I 7)-
609 8/9 12AT7 5/8 DF33 9/9 EL42 9/- PY81 6/- UL44 112-
6CD60 21/- 12AU7 8/- 'DF91 8/9 EL50 9/- PY82 6/8 UL46 11,9
OCHO 8/3 12AX7 6/9 DF96 7/8 E1.84 71- PY83 716 UL84 7)8
606 4/9 12.150T 8/8 DH77 6/- 'EL91 4/6 P230 9/6 171130 9/6
6F1 4/9 12K70T 5)- 3)1181 91- EM34 8/6 R18 11/- 1177 9!6
.6E12 31- 129/8OT DK32 11/3 115180 8/6 R19 11/- UY1N 11/-
6060 6/3 11/- DK91 516 EM81 8/9 T41 7/6 UY21 7/-
6E13 8/9 12Q70T 15/- DK92 7/6 EM84 9/9 TDD4 716 UY41 6/-
6E14 9/6 128K7 419 01696 7/6 EM85 10/6 UI4 8/- 11Y85 6/6
61'15 9/8 12SK7GT DL33 3/6 EN31 16/- 1118 8/. VR105/30
.8H6 2/- 4/9 DL35 9/6 EY61 1122 6/9 5/8
'6350 2/9 1281170T DL91 8/- Small 8/- U24 15/- VR156/30
6JOGT 319 8/6 DL92 6/- EY86 81- U25 12/6 6/9
'6370 51- 13113 7/- DL93 4/9 EZ40 6/6 U26 9/9 X83 9/8
6J7GT 7/6 1487 22/6 DL94 6/9 EZ41 7/- U31 7(9 X66 11/-
6K6GT 6/6 1911160 DL95 7/9 MO 8/- 1335 11/- X7611 121-
8IC70 2/8 15/- EA50 9d. EZ81 6/8 U37 281- X79 18/6
6K7GT 4/9 2001 8/6 EABC/30 7/6 OZ30 11./.. 0150 5/9 X81 9/-
813.811 5/6 .2032 8/6 EAF42 8/6 0232 8/9 MSS 4)9 Y03 6/3
RIC8GT 9/9 20L1 16/- .EB34 1/8 HABC80 9/6 U70 5/5 .256 9)6

The most Competitive Comprehensive Valve List in the Country

TECHNICAL TRADING CO.
350/352 FRATTON ROAD, PORTSMOUTH

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

12"-14" L4-15- 0
15"-17" E5- 5- 0

21" L7-15- 0

CASH WITH ORDER
OR PRO FORMA, ADD
12/6 FOR CARRIAGE
AND INSURANCE

151 -
ALLOWED
ON RECEIPT
OF OLD
TUBE

DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.
REGENT 6404

35, SACKVILLE STREET
LONDON, W.I.

DEPENDABLE RADIO SUPPLIES LTD.
12 TOTTENHAM ST., LONDON, W.1. Tel. LANGHAM 7391

POST OFFICE
RELAYS

TYPE 3,000
TYPE 600

LARGE STOCKS AND
QUICK DELIVERIES

SIEMENS HIGH SPEED C/O RELAYS
250+250 ohms Twin Coils 8
500+500 ohms Twin Coils 8/6
850+850 ohms Twin Coils 918

1,000+1,000 ohms Twin Coils 10/6
1,700+1,700 ohms Twin Cods 17/6

G.E.C. MINIATURE SEALED RELAYS -MOST VALUES FROM STOCK
S.T.C. MINIATURE SEALED RELAY
4184GD 700 2 C/O 24
4190HC 170 2 C/O 12

1/6 Post A, Packing on all relays. Send for lists.

19 8
17 6

ROTARY TRANSFORMERS
Delivery ex s ock. Quotation on
application.

H.T. 31
Input 11.5 v.
Output 250
v. at 125 mA.

ROTARY TRANSFORMERS
Made by DELCO

TYPE I. 37/6. P. & P. 5/-.
TYPE 2. 37/6. P. & P. 5/-.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA.
output; 500 v., 26 mA. output.
Type 2. 12 v., input 275 v.,
110 mA. output; 500 v., 50 mA.

output. Both types dual output.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.

OTHER LINES AS DESCRIBED IN PREVIOUS ADVERTISE-
MENTS STILL AVAILABLE. SEND FOR LIST.
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TESTMETERS FOR EVERY POCKET AND PURPOSE

-------,-, ..,

,

1,000 OHMS PER VOLT 2,000 OHMS PER VOLT 20,000 OHMS PER VOLT 30,000 OHMS PER VOLT 20,000 OHMS PER VOLT
MODEL TP-10. Reads A.C. MODEL TP-58. Reads voltages MODEL 600. Readse voltages MODEL 8 AVOMETER. Ex -

and D.C. volts up to 1,000; up to 1,000, D.C. at 20,000 ohms Air Ministry but thoroughly
D.C. volts up to 1,000; D.C.current to 500 mA; ResistanceTooD.C. current to 600 mA. Re-

sistance to 1 Meg.; Capacitance
per volt, and AG. at 10,000
o.p.v.; D.C. current to 200 mA;

per volt, and
o.p.v.; D.C,

to 60 Begs; Decibelsa

overhauled and in perfect order.
well known to repeat speci-

Section which will be sent on
to 200 K. Basle movement
300µA.u. Easily read open scale.

to 1 µF; Decibels from -20 to Resistance to 10 Mess; Capaci-
from -20 to 4 56; Incorporates
internal buzzer for audible

request. Model 7 AVOMETERS
also available, appearance as

Size 53 x 31 x Olin.
+36; Output jack for Audio
measurements. Size 3} x 5 x 13in.

lance to 0.1 µF; Decibels from
-20 to +36. Size 31 x 51 x din.

warning of direct shorts and
blocking condenser for AFoutput measurements. Size

above.

Model 8 £1710 0
£211916. 23/19/6. £511916. 3-% x 6 iir x 231n. 48/19/6. Model 7 212 10 0

All instruments supplied with test leads and prods, instructions, and internal batteries, and are fully guaranteed. Further details sent on request.

CRYSTAL CALIBRATOR No. 10
A superb Crystal Controlled
Wavemeter. Ras directly
calibrated dial for nominal
coverage of 1.5-10.0 Mc/s.
but may actually be used
from 600 kc/s up to 30
Mc/s. Complete with 500
lee/s. Crystal, 2 valves
type IT4, 1 of 1R5 and 1
of CY286 (Neon Stabiliser),
and Instruction Book.
Size 7in. x 73in. x 4in.,
weight 5 lba Used but In
first-class condition. ONLY
£2/19/6. Carr. 3/6.

PCR COMMUNICATIONS RECEIVERS
Manufactured by Pye & Philips. One of the Army's
moat versatile and sensitive sets. RF Stage and 2 of
I.F., using 6 British I.O. valves. Large 180 Degrees
Illuminated and Calibrated Dial, Flywheel Tuning with
locking device, Aerial Trimmer, Tone and Volume con-
trols, Band Switch, front panel jacks for speaker or
phones. In black metal case. Size 17in. L. x Sin. H. x
10in. D. Model PCR covers 6-18 Mc/s., 200-260 metres
and 850-2,000 metres, and has internal 5in. speaker.
REME reconditioned AS NEW £9/19/6, OR used, but
very good condition, £7/19/6.
Model PCB. 2 has similar Long and Medium Waveband
coverage, Short wave 6-18 Me/e, but no speaker. Used
good condition sets only available, £8/19/8.
Every receiver aerial tested before despatch. Add 10/6
carriage all models.
Designed to operate from bulky EXTERNAL power
supply, but any set can be fitted with BRAND NEW
COMPONENTS INTERNAL PACK for 200/250 v. A.C.
at an extra cost of £2.

25 microamps D.C. 211n. Prof.
50 microanips D.C. 23in. Flush
50 microamps D.C. 33in. Flush

1 milliamp D.C. 23in. Flush
200 milliampe D.C. Olin. Flush

20 amps D.C. 2in. Prof.
40 amps D.C. 2in. Proj.

300 volts A.C. 23in. Flush
200 volts A.C. 23in. Flush

W 1191A WAVEMETER. Crystal controlled heterodyne
frequency meter covering 100 kc/e. to 20 Me/s. in 8
switched bands and is virtually the British BC221.
Power requirements 2 v. L.T. and 40.60 volts H.T.
Complete with Calibration Book, Crystal, Operating
Valves and full set of spares. Used but in perfect order.
ONLY £5 (carriage 15/-).

PANEL METERS
F.S.D. SIZE AND TYPE PRICE

59/6
59//6
80-
30/-
12/6

716
716

25/-
25/ -

circular
circular
circular
circular
circular
circular
circular
circular
circular

BC 221 FREQUENCY METERS
Coverage 125 kc/s to 20 Mc/s.
and known the world over as a
first class standard. Complete
with original calibration book,
crystal, valves, and instruction
book. Used, but in very good
condition. ONLY L16. Illus-
trated descriptive leaflet available
on request.

"GOOD COMPANION" 6 TRANSISTOR COMBINED ,
PORTABLE AND CAR RADIO

The finest Transistor Portable ever designed for the constructor.
* 750 mW Output.
* 6 Transistors plus 2 Diodes.
* Covers 540-1,640 Kc/s (180-550 metres)

and 160-285 Kc/s (1,050.1,880 metres).

* Very fine tuning with calibrated dial.

* Internal high gain aerial with car aerial
socket.

* Latest printed circuit technique. * Brilliantly styled 2 colour cabinet size
* Pre -aligned I.F.T.s. I lin. x 8in. x 3in.
Technical knowledge is not required to build this set, the easy -to -follow Illustrated data which can be purchased for
3/6 making construction simplicity itself.

TOTAL COST INCLUDING CABINET AND DATA (Battery 3/6 extra.) £9.19.6Al parts sold separately, detailed list on request.

" P.W.' 6 TRANSISTOR
PERSONAL RECEIVER

Designed by the
technical etaft
of Practised
Wireless, easy
to build, using
printed circuit,
and let Grade
Matched Tran-
sistors and Diode.
Full Medium
and Long Wave
coverage to Inter-
nal speaker. All
parts sold sepa-

rately (new components only) enabling you to buy as
and full detailed price list will be sent on

request. Constructional details 1/6. TOTAL COST IN-
CLUDING BATTERY AND CABINET, 98/19/6.

AMPLIFIER N24. As previously advertised. 4 valves,
rack mounting, a ith internal A.C. mains pack for ncminal
110/030 volts. Output to 600 ohms line, provision for
600 ohms or High Impedance Input. A first-class job.
ONLY 89/6 (care. 10/6).

BC 342 RECEIVERS. A few only of these famous Ameri-
can seta covering 1.16-18.0 Mc/s., in six bands. Internal
116 v. A.C. Mains pack. A super receiver In first-class
condition and perfect working order. ONLY £20
(carriage 15/-).

UNISELECTOR. 25 way 8 bank 15 ohm coil for 24 volt
operation, unused, ex -brand new equipment, only 62/6.

SPRAGUE CONDENSERS. Metal eased wire ends. New,
.01 mid. 1,000 v. and .1 mid., 500 v. 7/6 per dozen.
Special quotes for quantities.

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937
Open until I p.m. Saturdays. We are 2 mi ns. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.
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Size
51. x 3 x Ilin.

COST
TOTAL ,C5.1 0.0 p.p. 2/-

AVO MULTI -METERS

'QUINTET' NEW

 AVO MODEL 7 
COMPLETE WITH INSTRUCTIONS,
LEADS & BATTERIES. (ListE19/10/-)

OUR
PRICE £12.10.0 Re Poi 5/-

 AVO MODEL 8 
COMPLETE WITH LEADS BATTERIES
AND INSTRUCTIONS. (Listing/ 10F)

OUR
0 Ke.PRICE MI 0 Posgt 5/ -

BOTH TYPES ARE FULLY
GUARANTEED

Medium and long wave
Pocket loudspeaker radio.
 New easy printed circuit.
 250 mw Push-pull output.
 5 Mullard transistors.
A new design with full cover-
age on medium and long
wave, complete station sep-
aration. Fitted car aerial
and earphone/record sockets.
Free instructions and price
list on request.
 After sales service, fully
guaranteed 

COMBINED PORTABLE ANDCONTESSA CAR RA010
7 6 TRANSISTOR MEDIUM AND

LONG WAVE SUPERHET
E-2 TERRIFIC SENSITIVITY
E UNBEATABLE IN PERFORMANCE

AND APPEARANCE

SPECIFICATION
 425mW Push -Pull Output.
 6 " Top -Grade " Ediswan Transis-

tors.
 New Type Printed Circuit with all

g Components marked.
 Full Medium & Long Wave Tuning.

E High " Q " Internal Ferrite Aerial.
 Car Radio Adaptation and AVC.
 Slow Motion Fingertip Tuning with

Station Names clearly marked.
 " Hi-Fi " Quality Speaker.
 Attractive Rexine Covered Cabinet.

TOTAL COST OF ALL PARTS
£10.19.6 P.P.3/6

 NO EXTRAS TO BUY 

Employs the latest techniques. Double
tuned IF's, AVC and first -grade com-
ponents are standard features. Excellent g
tone, sensitivity and selectivity on both g
wavebands. E All parts sold separately.
 Descriptive leaflet on request.

E.M.I.
TRANSISTOR AMPLIFIER

I watt 9 volt operated 4-Transisto
Amplifier, fitted tone and volume con
troll. Built and tested with speaker
89/6. P.P. 1/6.

 Battery operated Record Player Unit for
above 79/6. P.P. 2/-.

IDEAL FOR
PORTABLE RECORD PLAYER

" TRANSFIVE " Full tuning and
separation

and
rnation

FEW!PORTABLE
long wave.

325 mW Push-
pull output on 5
inch speaker.

Easy to build
printed circuit.

05, 1st grade Mul-
lard transistors.

EXCELLENTPERFOR-MANCE.
AII parts sold

separately.
Fitted car aerial

socket.
After sales ser-

vice.

 Fully guaranteed, diagrams on request 

Size 8} x 61 x 31 in.
TOT,AL COST

£6.19.6 p.p. 316

750mW 4 -TRANSISTOR
PUSH-PULL AMPLIFIER

(over I watt peak
output).

Uses 0071/008 -
ID, 2-0031,

e± 3 dB 70 c/s to 12
kc/s.

Overall size 3 x 2*
x lin.

Built on printed
circuit.

BUILT &A W41 L p.p. 1/6 OR 62/6 P.P.TESTED 41/ COMPLETE KIT 1/6

Ideal for Record Player, Intercomm.
Baby Alarm, for Tuners, etc.

 3 ohm output, fully guaranteed, 9 volt
operated. Descriptive leaflet with uses
FREE on request.

 6 volt I watt 4-tr. version 9216. P.P. 1/6.

TRANSISTOR FM TUNER
Fully tunable with
A.F.C., A.G.C. In-
corporating 5

Transistors and
Printed Circuit
Pre -assembled
units.
 2-0C171 and 3-
0C170 Selected
Transistors.
 Fully Tunable
85 co 108 Mc/s. All

Parts 10.7 Mc/s. I.F.
A new design for
Hi-Fi to feed qual-
ity valve or tran-
sistor amplifiers.
R.F. amp/osc. mixer stage; I.F. disc -stage
available separately.

18 gns. P.P.
3j-.

Fully Illustrated
Book 3/6

Details on request.

* RANGER -3 *
NO EXTERNAL

AERIAL OR EARTH
3 -TRANSISTOR and 2

DIODES
Size 41 x 3 x PERSONAL POCKET

RADIO with 5 stages giving
lear reception on medium wave, amateur top
and and shipping. Only first grade com-

ponents used throughout. As described in
March R.C.

 Easy to follow instruc-
tions with pictorial
layout.

 Reception of Radio
Luxembourg guar-
anteed (most areas).

Free Instructions and
Price List on request.
Easy to build.

 AFTER SALES SERVICE.
GUARANTEED SUCCESS

ALL COMPONENTS

79/6 P.P. 1/6.

NO EXTRAS
TO BUY

Everything Supplied

POCKET TESTER
MODEL 200H

Volt -Ohm -Mil liammeter.
* Size 4} x 31 x flin.
Over 20 Scales.

20,000
Ohms/Volt!

Price, inclusive of Test
Prods, Battery and in-
structions £6.19.6

P. P. 1/6.
Top Quality Meter-
Fully Guaranteed.

* Set of OSC and 3 IFs.
Size x f x fin. 21/-.
* Mercury Batteries: I.3V,
2200mA/H, x lin. dia. 2/6;
I.3V, 5000 mA/H, 2 x lin. dia.
216; I.3V, 500mA/H, p x lin.
dia., 1/3; I.3V, 14000mA/H,

x If in. die., 5/-.
* Low Impedance Mic.
Inserts, approx. 2000 ohms.
lin. dia.: 1 x tin., x tin.,
I lin. diem., all 15/- each.
Match into Transistor Ampli-
fier.

* 7 x 4in., 25 ohm Speaker,
22/6; 7 x 4in., 3 ohm Speaker,
20/,
* Miniature lin. diem. x
,fin. edge volume controls
with switch: 5k and 10k,
7/6 each; 5k, 50k, 20k,
printed circuit, 7/6 each.
* Driver and Output Trans-
former (matched to 8/10
ohms), 12/6 pair.
* 2fin. 10 ohm Speaker,
17/6.

* Sin. 25 ohm Speaker, 25/,
* Jackson - 00 " Tuner,
208 + 176, 9/6.
* lin. square 365pF Tuner,
U.S.A. Poly type, 8/6.
* 1 Watt Push -Pull Trans-
formers for 0081 Transis-
tors, 3 ohm, 21/- pair.
ALL COMPONENTS IN
STOCK for "WEYRAD"
6 -Transistor Superhet. Book-
let 1/3 post free.

Leaflet on request.
* liztin. Square Poly. 2 -gang
Tuner with Trimmers, 17/6.
* Sub -miniature Jack Plug
and Socket. 3/6 complete.
* Mullard LA4 Pot Core
complete, 12/6. LAIO com-
plete, 17/6. LAI, 17/6.
* Sub -miniature 27 Mc/s.
3rd Overtone Xtal for model
control, 30/-.
* Personal Earphones used
with RANGER 2 and 3,
British made, 12/6.
* 21 in. round fin. deep,
3 ohm speaker, 17/6.
* Diodes: GD3, 2/-; 0A70,
3/-; 0A71, 3/-; 0A81 3/-;
0A91, 3/6; 0A10, 8/-;
OARS, 3/-; 0A79, 3/-;
G37M, 4/-; Z2A47F, 15/-.

* Submin. Condensers. All
low voltage: 0.1, 0.25, 0.5,
I, 2, 4, 6, 8, 10, 16, 25, 30,
SO, 100 mfd. All types,
2/- each.
* Standard Miniature: I, 2,
4, 8, 10, 25, 30, 50, 100, 200,
250, 500 mfd. All types, 1/6
each.

* 51 and 7 inch plastic
Tape Spools,2/6 each. P.P. 6d.

* Large range of Trans-
formers for all purposes.
Let us quote.
SPEAKERS
* 3m., 3 ohm, 15/-; 3in.
25 ohm, 22/6; Sin. 3 ohm,
15/-. 21 inch 3 ohm, 15/-.
* Ferrite Rod-Ist Grade:
4 x 1/6; 5 x lin., 1/6;
8 x fin., 3/-; 8 x tin., 3/6;
4 x IZin. slab, 2/-.
* Standard Volume Controls
lin. dia., tin. spindle: 5k, 10k,
25k, 50k, 100k, 250k, 500k,

I meg., 2 meg., 3/6, less
switch; 4/6 with switch.
* Miniature Light Weight,
4} to 5V, BmA Relay, 24/-.
* Lightweight 4000 ohm
Headphones, 14/,
* All Parts in stock for
"Repanco" Mini -4 Superhet.
Booklet, 1/3. Leaflet on
request.

* Siemens High Speed
Sealed Miniature Relay, 1700-
1700 ohms, 15/- ea.
* 4.7 volt I watt Zener
Diode, 15/-.

* 2+in. 10 ohm Speaker,
17/l.

* 1000 ohm Personal Phone
with Leads and Jack Plug,
suitable for most Commercial
Transistor Radios, 15/-.

* 9.065 Mc/s 3rd Overtone
Crystal for all 27 MO Model
Control Transmitters, 12/6.

* 7 section chromed Tele-
scopic Aerials, 38in., with
fixing bracket, 12/6. P.P. 1/6.
64in, version, 17/6. P.P. 1/6.

* 21in. 80 ohm Speaker,
excellent quality, 17/6.

* 600 ohm Personal Car
Phone with jack and socket,
10/6, P.P. 9d.

IIENIRY'S RADIO LTD.
DEPT. A10, 5 HARROW ROAD, PADDINGTON, LONDON, W.2

Edgware Road Tube Station. PAD& ng ton 1008/9. OPEN MONDAY to SAT. 9-6. THURS. I o'clock.
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VALVES & TUBES
TRANSMITTING
RADIO AND TV
VALVES, TUBES

AND INDUSTRIAL
TYPES.

NEW FREE LIST ON
REQUEST.

Bulk order enquir-
ies invited for all

types.

No. 10 CRYSTAL CALIBRATOR
Crystal controlled variable frequency --Vernier
Scale. As new, complete with handbook.

59/6, P.P. 2/6

POCKET IRON
* Pocket Iron, 220/
250 v. A.C./D.C. 30
watts, complete with
mains plug, case, etc.
Handle unscrews to
cover element enab-
ling iron to be carried
in pocket. 18/6. P.P.

LAPEL
MICROPHONE

Sensitive crystal mic-
rophone for clipping
on to coat lapel. Ideal

for tape recording.
17/6. P.P. 1/-.

CRYSTAL MICROPHONE INSERTS
P.P. 6d. any type.
Latest ACOS 43-I, 2iin. 12/6
lin. square 3/6
ACOS I iin. 7/6

I inch round 5/-

931A (27M1)
(CV 26961

PHOTO MULTIPLIER
Brand new, original cartons.

60'- P.P.
Base 2/-.

Also: Special purpose 931A-CV337

801 Base
each 2/-.

CRYSTAL MICROPHONES
ACOS 39-I. Stick Microphone
with screened cable and stand
(list 5 gns.), 39/6, P.P. 1/6.

ACOS 40 Desk Microphone with
screened cable and built-in
stand (list 50/-), 19/6, P.P. 1/6.

ACOS 45 Hand Microphone with
screened lead, very sensitive,
29/6, P.P. 1/6.

MC 43 Stick Microphone with
muting switch and screened cable, 27/6, P.P. 1/6.

Type 38, Transmitter Receiver
Complete with 5 valves. In new condition.
These sets are sold without guarantee but
are serviceable.

7 co 9 Mc/s. 22/6 P.P. 2/6.
Headphones 7/6:pair. Junction Box 2/6.
Throat Mike 4/6. Aerial Rod 2/6.

* BC221 FREQUENCY METER *
125 Kc/s to 20 Mc/s. Three valve crystal con-
trol oscillator. Used in new condition.

CARRIAGE
PAID

COMPLETE WITH CALIBRATION CHARTS
AND HANDBOOK.

£16

QUARTZ CRYSTALS
FOR
TRANSMITTING,
RADIO
CONTROL,
0 SCILLATO RS,
ETC.
Free List on
Request
ALL TYPES FOR
ALL PURPOSES

FROM

5, -
EACH

Bulk order
enquiries invited

MARCONI 19
SET

CRYSTAL
CALIBRATOR

10 kc/s., 100 kc/s.,
I Mc/s. 6 -valve and
neon modulator.
With hand book 79/6
(New Condition). I

rF

P.P. 2/6

2 METRE TX/RX
EX 1520, 1985, 1986, 1987, 2 -METRE MULTI-
CHANNEL AIRBORNE EQUIPMENT
* TRANSMITTER

(LESS VALVES)
* RECEIVER

(LESS VALVES)

5/-
5/-

* MODULATOR 20/_WITH 5 VALVES
* 9.72 MC/S I.F. STRIP

DOUBLE TUNED
WITH 6 VALVES

25
/ P.P. 2/6

FULL CIRCUIT DIAGRAMS 1/9. POST
FREE.

P.P. 2/6

P.P. 2/6

P.P. 2/6

*ADDRESS HENRY'S RADIO LTD. VALUE FOR MONEY
(Dept. A9) I * ACKNOWLEDGED THE SPECIALISTS *

* MINIATURE &
STANDARD
COMPONENTS

The first comprehensive survey - Transmission - reception - servicing

COLOUR
TELEVISION

NTSC System, Principles and Practice

P S Carnt BSc (Eng) ACG I AM I EE &

A comprehensive survey of the British
adaptation-already applied in closed
circuit colour television and by the BBC-
of the American NTSC system. A
working knowledge of black and white
television is assumed, and while the
treatment is largely non -mathematical,
the more advanced mathematics is given
in the Appendices. Introductory chapters
are included which will enable the reader
to understand the principles of colour
measurement and the behaviour of the

from leading booksellers

Published for WIRELESS WORLD by

GB Townsend B Sc F Inst P M I EE AKC

human eye in relation to colour reception.
Most aspects of the transmission and re-
ception of colour signals are discussed,
though the emphasis is on the latter.
For the service engineer, chapters on fault
finding have been included which illus-
trate the practical approach to colour
television. Block diagrams, given as well
as full circuits, explain the connection
between various component units. Pro-
fusely illustrated throughout.

85s net by post 86s 9d 487 pages

ILIFFE Books Ltd. DORSET HOUSE, STAMFORD ST., LONDON, S.E.I
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SOLAR OIL -
FILLED CON-
DENSER. 240 mfd.
for 230 V.A.C. or
600 volt D.C. Over-
all size I4in. x 9in.
x 51in. plus feet.
Weight 46 lb. Brand
new. Guaranteed
perfect. Manufac-
turer's packing.
Price L7/10/-. Car-
riage 10/-.

NEW GALVA-
N 0 METERS
Solid brass, Sin.
dial, in polished
wooden case. 70
degree scale, 35
mA either side.
100 ohm coil. Price
12/6 each. P. & P.
1/6.

tal IN

,114:
119.1 S [OR

DIAL THERMO-
METER. Made by
Short & Mason. Cali-
brated 0-160 degrees
Fahrenheit. 4+in.
dial. 6in. rim for
flush mounting with
6in. long rod pro-
truding at the back.
Brand new. Manu-
facturer's packing.
Price 22/6. P. & P.

WAVE GUIDE
3 cm. mounted
on a carrying board
consisting of: (I)
directional coup-
ler. (2) 90 degrees
bend. (3) co -ax to
wave guide adaptor
type N. (4) British
to W.916. (5)
Co -ax to wave
guide adaptor cir-

cular flange. (6) Circular to American adaptor.
Complete in carrying case with coaxial cable.
Price 60/-. Carr. 10/-.

AIRCRAFT CI NE CAMERA G45B Mk. III.
Fully modified, fitted
with f/3.5 triple an -
stigmatic lens, takes

25ft. of 16 mm. film,
fitted with 24 v.
motor. 16 exposures

per sec. Brand new, original packing, L4/10/ -
each. P. & P. paid.

LABORATORYPRECISION
VOLTMETER.
Brand new in
polished teak case.
Moving Iron instru-
ment reading D.C.
or A.C. 0-160 volt
on 8in. mirror scale.
Accuracy 2" L4/19/6
each. P. & P.
3/6.

BRAND NEW FREQUENCY
METERS manufactured by
Nalder & Thompson Ltd.
Calibrated 45 cycles to 55
cycles per s cond. 6in. dial.
Panel mounting type. In
original manufacturers' boxes.
PRICE E10/15/- each. Postage
3/6.

CLASS 0 WAVE METER. Latest release of these famous Hetrodyne wave meters with directly
calibrated illuminated dial,- most suitable for amateur transmitters, covers two ranges 1.9-8.0 Mc/s.
and 4.0-8.0 Mc/s. Complete with reference crystals for zero settings, two valves, 2 x 6 volt
vibrators, MAKER'S instruction book and matched set of
headphones for monitoring. Designed for 6 -volt D.C.
operation, can easily be modified for mains and suitable
transformer supplied for 7/6. In spot-on condition as
tested by R.E.M.E. In transit case. Price 5 gns. each,
plus 6/6 carriage.

POTTED
TRANSFOR-
MERS. Type 2762
C Core: Input
230 v. 45/65 cycles.
Output 350-0-350
at 375 mA. 25 v.
at I amp., 21 v. at
.5 amp., 6.3 v. at
I amp., 6.3 v. at
5 amp., 5 v. at 4
amp. Price 65/,
Carr. 6/6.

Type 2759 C Core
Input 230 v. 45/65

cycles. Output 361-0-361 at 200 mA. 361-0-
361 at 65 mA. 5.16 v. at 4 amp., 5.16 v. at
3 amp., 3.25-0-3.25 at 2 amps., 6.5 v. at 5 amp.,
3.25-0-3.25 at 5 amp. Price 65/, Carr. 6/6.
Type 2669 Oil filled
Input 230 v. 45/65 cycles. Output 0-70 v.
75 v., 80 v., at 4 amp. Price 42/6. Carr. 3/6.

HEAVY DUTY
L.T. TRANS-
FORMER. Very
conservatively rated
for continuous duty.
New in manufac-
turer's cases. Input
110-260 volt multi -
tapped. 50 cycles,
single phase. Out-
put 28-29-30-31 volts
at 21 ampere. Price
L6/15/-. Carriage
10/..

PLATE TRANS-
FORMER of very
best U.S.A. make, brand
new, original manu-
facturer's cases. Input
tapped at 190/210/230/250
v. Output 2250-0-2250,
centre tapped 400 mA.
Nett weight 761b., size
I3in. x 9in. x 61in.
Price L6/10/- each, plus
carr. 10/-.

MIDGET ROTARY
TRANSFORMERS. 2+
in. dia. x 41in. Input
11.5 volt. Output 310/
365 volts at 30 mA.
Brand new. 12/6 each.
P. & P. 1/6.

AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 v. Fully shrouded.
New. 300 watt type £212/- each. P. & P. 2/6.
500 watt type £3/3/- each. P. & P. 3/9. 1,000
watt type £ .141- each. P. & P. 6/6.

BRAND NEW SELENIUM FULL WAVE
BRIDGE RECTIFIERS, in manufacturer's
original packing. D.C. output 36 volt 10 amp.,
made up of 12 x 110 mm. dia. plates. These
fitted in cooling funnel. (Removable.) Size
111 in. x 8,in. x 41 in. Price 45/-. P. & P. 3/6d.
S.T.C. BRIDGE RECTIFIER. New, perfect.
8 plates each 115 mm. Maximum A.C. input
36 v. D.C. output 5 ampere, 24 volt. Price
20/, P.& P. 2/-.

ROTARY
SWITCH REGU-
LATOR. 25 ohms.
very conservatively
rated at 4 amp.,
will handle 8 amp.
Overall size 7 x 8 x
6in. Price 15/-.
P. & P. 2/6.

CRYSTAL CALIBRATOR. No. 10. A
crystal controlled
4 -valve high-grade
instrument in the
same category as the
famous B.C. 221.
Directly calibrated,
does not require
cross reference or
charts - functions
as follows: (I) A
crystal controlled
oscillator which
provides fixed fre-
quency signals of 500

KC and all harmonics of 500 KC to beyond 10
Meg. and up to 30 Meg.

(2) A variable oscillator from 250 KC to 500
KC, this enables all intermediate frequencies
between 250 Kc/s. and 30 Meg. to be produced
and modulated.

Supplied complete with 3 spare valves, all leads
and maker's instruction book in carrying
haversack. The complete outfit is brand new -
repeat NEW. Price L4/10/.. Carr. 3/-.

12 v. D.C. AMP-
LIFIER, as new, iiiiiit Pr'for operation on f=i& I.

12 v. car battery, :isir0 IN (iiiIi
10 watts undis- Ci) Oii)torted output, 4/..., 4mioi
with 6L6 valves in
push-pull. Mike/

.1 -, ; °'i. itGram. input, tap-
ped output 71, 15, 62, 100, 250 or 500 ohms.
£9/17/6. each. Carr. 15/-.

TANNOY P.A.
LOUDSPEAKER.

For outdoor use, metal
exponential horn with
20in.square flare. Over-
all length 30in. Speech
coil 15 ohms. Guaran-
teed in working order
and good condition.
Price £7/I0/-. Carr.
10/-.

BRAND NEW SOUND
POWER OPERATED EX -
ADMIRALTY HEAD
AND BREAST SETS. Two
such sets connected up will
provide perfect intercom.,
no batteries required. Will
operate up to + mile.
Original manufacturer's
boxes. Price 17/6 each, plus
P. & P. 2/-; or 32/6 per pair.
P. & P. 3/-.

SERVICE TRADING COMPANY --ow-
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AVO METER
MODEL 7. In-

dividually tested
on all ranges and
guaranteed. In-

clusive of Test
Leads. MOO/ -
each. P. & P.

MAINS POWER
SUPPLY UNITS.
Potted and sealed
transformer and
choke by famous
maker. Mounted on
metal chassis 61 x
7fin., complete with
5Z4 rectifier valve
and full smoothing.

Input tapped 220-230-240 volts.
Output: 300 V. D.C. at 100 mA.

6.3 V. A.C. at 4.5 amp.
6.3 V. A.C. at 2 amp.

Rectifier supply 5 V. A.C. at 3 amp. Very
conservatively rated. Price 47/6 plus P. & P. 8/,

MULLARD TRANSISTORS. 0C170, 70 to
100 Mc/s., 13/6 each. OCI71, 100 to 200 Mc/s.,
14/6.
Set of six I x 0C44; 2 x 0C45; I x OC81D;
2 x 0081. Six for 39/6.

8 -day clockwork
TIME SWITCH

Contacts 21 amp.,
230 volt, 24 hour
phase, I hour divi-
sions, allow setting
for one make and
one break to be
made every 24
hours, complete with
key. Used but
guaranteed perfect.
Price 27/6 each. P. &
P. 2/-.

8 -day clockwork TIME SWITCH as above
but fitted with 5 amp. contacts and enclosed
in an aluminium weather proof case. Price
35/, P. & P. 2/6.

Similar TIME SWITCH, I amp. contacts,
loose not cased. Price 22/6. P. & P. 2/-.

NEW RHEOSTAT.
1,750 ohms 100 watt. °
Wound on Ceramic for- /  -

I

mer. In metal case

with lin. x *in. spindle. 4° t
New in maker's packing. 7,

32/6 each. P. & P. 2/6.'

EX P.O. MAGNETIC COUNTER. 3 ohm
type for 6 V. D.C. operation. 4 figures to 9,999.
Price 8/6. P. & P. 1/3.

20 -WAY STRIP. Containing standard Post
Office telephone Jack Sockets, overall size II x
3-1/ x tin. New. Price 15/- each. P. & P. 1/6.

10 -WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing Igranic
Jack Plugs. New. Price 10/-. P. & P. 1/6.

PHOTO MULTIPLIER, type 93IA, for Alfa
counting, film scanning, spectography, etc.,
new, inclusive of 1 1 pin valve holder. Price
L2/7/6. P. & P. I[-.

NSP2-CV2296 STROBOTRON FLASH.
TUBE made by Ferranti, brand new, on 1.0.
base. Price 15/-. P. & P. 1/-.

CARPENTER'S TYPE
POLARISED RELAYS. 2 x
9,500 turns at 1,685 ohms.
Price 22/6 each. P. & P. If-.

HIGH SPEED RELAY.
Siemens. Two bobbins 1,000

ohms each. New, 10/6 each.
P. & P. 1/,

HIGH SPEED RELAY. Siemens. Two con-
tacts 145 ohms each. New. 10/6 each. P. & P.
1/-.

G.E.C. SEALED RELAYS TYPE MI095.
24 volt 670 ohms. 2 make 2 break. Unused.
Price 12/- each. P. & P. I/-.

G.E.C. SEALED RELAYS TYPE M1494.
24 volt 670 ohms coil. 2 pole C.O. Brand New.
Price 10/-. P. & P. 1/-.

NEW P.O. RELAYS TYPE 3000. 2,000 ohms.
coil. 4 make 4 break, 12/6 each. P. & P. 1/-.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.

Operating current
minimum 140 micro -
amp., nominal 400
microamp.,maximum
8 milliamp. One
pole two way, or
centre stable. Two

way contact current 100 mA. at 50 V. A.C. or
D.C. Size !Ix I x fin. Price 22/6 each.

MINIATURE MOVING COIL DIFFEREN-
TIAL RELAY exactly as above but totally
sealed in metal case. New. Price 27/6 each.

PACKARD BELL BRAND NEW RELAYS,
2 pole C/0, 6 volt 80 ohms, 7/6 each. P. & P. 6d.

MINIATURE RELAYS 250 ohms. Two
makes. For operation on 4.5-9 volt. Ideal for
transistor circuits. Weight just over 1 oz.
Price 12/6 each.

SIEMENS H.S. RELAY. Very latest type,
sealed. H96E. 1700 ohms plus 1,700 ohms,
single C/O contacts. Brand new with fixing
clip. In maker's cartons. Price 16/6 each, plus
1/.. P. & P.

SOLENOID OPERATED MAGNETIC
RELAY. Type 5CW/3945, 4 pole changeover,
10 A contacts 24 v. operation. Brand new 13/6.
P. & P. 1/6.

W.W. RHEOSTAT. New. 3.5K or 5K,
25 watts. Price 7/6. P. & P. 1[6.

CROMPTON
BRAND NEW 1'-
230/250 VOLT A.
Complete with
Price £3/15/,

PARKINSON
H.P. MOTORS
C. 1,440 R.P.M.
2in. SPINDLE.

Carriage 8/6.

SPECIAL RE
VERSING 2 4
VOLT D.0
MOTOR 2 AM
PERE. Quadrant
moves 90 degrees
with limit switches
Ideal for opening
doors, etc. Price
22/6. P. & P

CONSTANT SPEED, PRECIS-
ION MADE, BATTERY DRIV-
EN D.C. GOVERNED MOTOR
(Elliott Bros.). Commutator/brush
incorporating loading ballast resis-
tor 2,470 r.p.m. ± 2% at 12 volt.
Loss on 8.5 volt only 4%. Size
1,1, in. dia. x 234, in. long. Spindle
.77in. long x .I5575in. dia. Weight
4 oz. New. Price 25/-, plus 1/-
P. & P. Ideal for portable tape
recorders.

1

L

DESK
TELEPHONE
HANDSETS

Used but perfect.
Complete with two-
way calling system
(buzzer), internal
battery. All ready
for simple two -wire
connection. Price
£3/2/6 each or E6 the pair. P. & P. 3/6 each
handset.

DESK TELEPHONE SETS, similar to G.P.O.
extension telephones. Each complete with
automatic dial, internal bell and long connection
core and junction box. Used but in perfect
working order. Price E2/17/6 each. P. & P.
3/6.

DIALS ONLY FOR AUTOMATIC TELE-
PHONES. Used but in good condition.
Price 12/6. P. & P. 1/6.

NEW BALANCED ARMATURE HEAD-
PHONES. TYPE DLRS. Guaranteed
perfect. Price 12/6 each. P. & P. 2/-.

METERS GUARANTEED PERFECT
Charging Types
21 amp. D.C. M.I. 2in. fl. rnd 7/6
5 amp. D.C. M.I. 21in. fl. rnd 11/6
71 amp. D.C. M.I. 31in. proj. rnd 12/6
9 amp. D.C. Hot Wire W.R. 2fin. fl. rnd 6/6
15 amp. D.C. M.C. 2in. rnd 10/6
Voltmeters
20 v. D.C. M.C. 2in. fl. sq 10/6
30 v. M.I. Sin. proj. rnd 10/6
300 v. A.C. M.1. 2fin. fl. rnd 22/-
400 v. A.G. M.I. 4fin. rnd 35/-
90-180 v. A.C. M.I. 4fin. fl. iron 25/-
Milliam meters
I mA. M.G. 2fin. fl. rnd
200 mA. M.C. 2fin. fl. rnd
500 mA. M.C. 21in. fl. rnd
Miniature latest type
moving coil 0-5 milli -
amp. meter, Ifin.
diameter, flush fit-
ting, complete with
fixing clip. Price
17/6. P. & P. 1/-.

500 microamp., M.C. 2+in. rnd. F.L.
scaled 15/600 volt. NEW 16,4

Postage on all meters 1/- each.

MINIATURE LATEST TYPE MOVING
COIL MICROAMP METER, F.S.D. 300
microamp, flush mounting, square rim I fin. x
Qin., round dial ',fin. Ideal as field strength
meter or output level recorder or tuning
meter. Price 26/.. P. & P. If-.

LATEST TYPE ERNEST TURNER.
0-200 volt A.C. RECTIFIED M.C. METER.
Flush mounting, round, Sin. scale. Price 37/6.
P. & P. 1/6.

25/-
12/6
12/6

SANGAMO WESTON DUAL
RANGE VOLTMETER. 5 & 100
volt D.C. 3in. scale, F.S.D. I mA.
Brand new in carrying case with
Test Prods and Leads. Price 27/6.
P. & P. 2/6.

ROTARY CONVERTER. Ex-W.D. for
12 -volt D.C. input, output 230 volt 50 cycles
at 100 watts. Housed in wooden carrying
case with lid. Voltage control slider resis-
tance, mains switch and 300 volt A.C.
voltage output check meter. Perfect working
order. Price E9/17/6, carriage 10/,

PANEL MOUNTING TOGGLE SWITCH
D.P.D.T. CENTRE OFF. 250 volt 3 amp.
Price 5/6 each.
MINIATURE UNISELECTOR SWITCH.
Two banks of ten plus home contacts one
bank continuous of normal. 30 ohm coil for
24 volt operation. Brand new, manufacturer's
packing. Price 22/6 each. P. & P. 2/6.

Postage and Carriage shown above are inland only. For overseas please ask for
quotation. We do not issue a catalogue or list.

SERVICE TRADING Co.

FERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 Tel: GER. 0576.

ALL MAIL ORDERS. ALSO CALLERS AT:

47-49 High Street, Kingston -on -Thames
Telephone: KINgston 4585
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LA NIS
RADIO
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LONDON'S BIGGEST STOCKS OF
ALL HI-FI EQUIPMENT & RADIO
& ELECTRONIC COMPONENTS

READY SOON !
NEW EDITION OF
LASKY'S 100 -PAGE
HI-FI CATALOGUE

A superb production illustrating and
providing technical data of all the latest
equipment. Over 100 large pages, llfin. x
8lin., in photogravure and colour. Orders
posted as soon as new edition available.

Price 5/- part post 6d.
Refunded on your first hi-fi purchase of
£5 or over.

HEAR AND COMPARE THE
VERY LATEST HI-FI EQUIPMENT

Visit our spacious new showrooms at 33 Tottenham Court Road or 207
Edgware Road, whichever is most convenient. In our Demonstration
Studios you can see, examine, hear and compare the very latest

the realm of high-fidelity reproduction.products in
 TAPE RECORDERS
 TAPE DECKS
e MICROPHONES
e AMPLIFIERS
 CONTROL UNITS
 AM/FM TUNERS
 RECORD PLAYERS
 AUTOCHANGERS
 TRANSCRIPTION

TURNTABLES
e PICK-UPS
e LOUDSPEAKERS
 SPEAKER SYSTEMS
e CABINETS &

ENCLOSURES
 TRANSISTOR

RADIOS

ARMSTRONG
BRENELL
CHAPMAN
COLLARO

CONNOISSEUR
COSSOR
DULCI
E.A.R.

ELIZABETHEN
FERROGRAPH

FI-CORD
GARRARD

G.E.C.
GOLDRING

GOODMANS

GRUNDIG
HARTING

H.M.V.
JASON

KORTING
LEAK

LENCO
LINEAR
LORENZ

LOWTHER
LUSTRAPHONE
PAMPHONIG

PHILIPS
QUAD
RESLO

ROGERS
SIMON
SOUND

SPECTONE
STELLA
STUZZI

TANDBERG
TANNOY

TELEFUNKEN
TRUVO X

VORTEXION
WALTER

W.B.
WEARITE

WHARFEDALE

PROMPT MAIL ORDER SERVICE to all ports of the British Isles.
the U.S.A. and overseas. Enquiries invited. We also operate the

official purchase tax-free plan for overseas visitors.

ASTONISHING OFFER !
THE TELEFUNKEN STEREO
HIGH FIDELITY AMPLIFIER
A complete stereo amplifier of unsurpassed
quality, with inputs for radio, tape record-
er, F.M. tuner .or any other hi-fi source,
either monaural or stereo. The design of
the controls is such that no technical knowledge is
required for immediate and perfect operation.
Limited number. Call or order by post.

TECHNICAL SPECIFICATION
Freq. response: 30 c/s to 40 Refs ± 2dB

45 c/s to 30 Kc/s ± 1dB
Output Power: 5 watts total (21 watts each channel).

Because of extremely high transfer efficiency- of the output
transformers the actual power fed to the speakers is virtually
equal to that obtained from a normal 10 watt amplifier.

Total harmonic distortion: Less than 1% on 1 watt output.
Hum and noise level: Better than 65 dB below rated output.
Power Consumption: 45 watts.
Power requirements: 110, 125, 150, 220, 240 v. A.C.
Size: 12in. wide x gin. deep x 2in. high. Hammered enamel
finish in green/grey with gold trim. Cream press buttons.

Brand New
and Unused

IN MAKER'S CARTONS

LIST 16 Gns.
LASKY'S PRICE

£9.19.6
Post 5! -

HALF -PRICE
THE " WALTER "
MAINS/BATTERY

FULLY TRANSISTORISED

TAPE RECORDER

Twin track. Uses 7 transistors. Full size
operates anywhere on either three PP9
batteries or mains voltage 100/250 v.
50 cycles. Brand new in maker's cartons
and fully guaranteed.

Note these Star features:-
* 21 watts output.
* Frequency response:

50-9,000 c.p.s. overall;
40-15,000 c.p.s. straight through.

* Signal-to-noise ratio better than
- 40db.

* 2 output : extension loudspeaker and
external amplifier.

* 5f in. reels giving 3 hours' playing
time on double -play tape.

* Single -master control.
* Magic eye level indicator.
* Revolution counter.
* Monitor and tone control.
* Superimposing and mixing facilities.
* Very low battery consumption.
* Handsome black/grey finish.
* Overall dimensions: 14 x 131 x Hin.

Detachable lid. Carrying handle.

LISTED AT £57 . 15 . 0
--- LASKY'S PRICE

INCLUDING MIKE, REEL OF TAPE
AND EMPTY SPOOL

27gns
Carr. & Insur., 15/-.

Batteries extra, 31- each.

ALL TYPES OF CHASSIS
Upto-date stocks of leading makes,
Armstrong, Dulci, Empress, etc.
A.M. (I, m, from 7 gns.
A.M /F M from 14 gns.
A.M./F.M. Stereo from 22 gns.

LASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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PER RETURN MAIL ORDER
SERVICE! WHATEVER YOU MAY
NEED GET IT FROM LASKY'S

" CLARION "
TRANSISTOR BATTERY

TAPE RECORDER
Capstan drive, push-button con-
trols. Constant speed 31 i.p.s., uses
3in. spools. High impact plastic
case with transparent upper. Size:
9} x 5 x 3fin. List 25 Gas.

Lasky's Price, 161 Gns.
with Mike and Tape, Carr. 7/6.

The LATEST COLLAR.) STUDIO
TAPE TRANSCRIPTOR. 3 motors.
3 -speed 11, 31, 71 i.p.s., takes 7in.
spools. Push-button controls,
Digital counter. Lasky's Price
complete with Spool,
Carr. & Ins. 12/6. £10.19.6

TAPE PRE -AMPLIFIER
For use with any Tape Deck in-
cluding Collaro, Motek, etc. Full
recording facilities for 31 and

i.p.s., multi -position switch
gives automatic equalisation by
negative feed -back to each speed,
4 valves including magic eye level
indicator. Overall dim.: 12 x 4 x
Sin. Front panel: 121 x 31in.
Attractive gold hammered finish.

LASKY'S PRICE
Post 3/6. Gns.

FULLY

GUARANTEED 1
TAPE

AT RECORD 1

LOW PRICES

Famous make. P.V.C. base on latest
type plastic spools. New, perfect
boxed, guaranteed.
1,200ft. on 7in. spool 18/-
1,800ft. on 7in. spool 28/8
1,200ft. on 51in. stool 18/8
850 ft. on 51in. spool 15/6
600ft. on 5in. spool 12/-
225ft. on 3in. spool 6/8
2,400ft. D.P. on 7in. spool 5918
SCOTCH 1,200ft. P.V.C. on 7in.25/ -

(Listed 35/-)

ALL OTHER MAKES, TYPES
AND SIZES OF TAPE IN
STOCK, INCLUDING E.M.I.
AND SCOTCH.

LASKY'S
RADIO

*Save at Lasky's! We still hold large stocks of equipment at pre -July budget prices.
Convenient hire purchase terms are available on certain goods.

4
BUILD THIS

3 -SPEED
TRANSISTOR

RECORD PLAYER
FOR ONLY

£9.19.6 Peet
v. operation for all

L.P. and standard re-
cords. All components
available separately as
below.
AMPLIFIER. 300 milliwatts
p.p. output using two 0071
and two 0072. Fully assem-
bled, 79/8. Knobs, 3/6 extra.

Post 2/6.
SPEAKER. 30 ohms, 7 x 4
elliptical, matched to ampli-
fier, 25/-. Post 2/-.

3-SPD. TURNTABLE. 6 v.
complete with t.o. crystal
cartridge and two sapphire
styli, 79/6. Post 2/6.
CARRYING CASE. Smart
two-tone finish, size 17 x 1.4
x 51in. high, 49/8. (Bat-
teries extra.) Post 6/6.

POCKET TRANSISTOR RADIOS

LARGEST
SELECTION
IN GREAT
BRITAIN

An unsurpassed
choice at the keenest
prices, including the
latest med./long and
med./short wave mod-
els. Call and select
or order by post.

FIDELITY 6
LEECO 6
PROGRESS 6
PERDIO 6
CROWN 6
DANSETTE 6
PHILIPS 7
SONYA 6
SONYA 8 m/short 22 Gns.
TOSHIMA 7, m/long 16 Gns.
NATIONAL 7, m/short 23 Gns.
N.V.C. 10, 2 short & med. 29' Gns.
Regd. post and insuran(

Gns.
91 Gns.
91 Gns.

11} Gns.
810 19 6

15 Gns.
15 Gns.
15 Gns.

THE "TORONTO 3 " TRANSIS TOR
POCKET RADIO. Employs three
transistors plus germanium diode
and built-in ferrite rod aerial. Tun-
able over medium and long waves.
CAN BE BUILT FOR 32/8. Post 1/6.
Circuit diagram and step-by-step
instructions, 1/8 (free with parcel).

MINIATURE EARPIECES for Pocket
Transistor Radios. Transparent ear -
insert with 3ft. cord, sub -min. jack and
socket. Fully guaranteed. Post free.
CR.6. Crystal, high imp. 9/-. MR.4.
Magnetic, low imp. 8/-.

SPECIAL OFFER !

" VERDIK 4
QUALITY TEN " 44

HI -Fl AMPLIFIER
& PRE -AMPLIFIER

10 -watt push-pull ultra linear, using 4
two EF86, one ECC83, two EL84 and
EZ81 rectifier, 5 inputs, bass and
treble controls. Grey green enamel .A
finish with gold lettering on control '"
panel. New and fully guaranteed.

LISTED AT £21
LASKY'S PRICE £14.19.6

Post & Pkg. 7/1;

LAST FEW ! AVANTIC AMPLIFIERS 4
SP21. Stereo Pre -amp Control Unit. 216/19/6. 4
Carr. ai,d ins. 7/0.
PL6/21. 20 -watt Monaural Amp. and com- 4
bined control unit. 19 Gns. Carr. and Ins. 7/6 4

"LINEAR " AMPLIFIERS
" Diatonic " 10-14 watts 12 Gns.
" Concord " 30 -watt 16 Gns. 4
L.45 4.5 -watt £5 19 6 ....
LT45 Tape Deck Amp. 12 Gns.
LIO 10 -watt with pre -amp 15 Gns.
L50 50 -watt 22 Gns.
L5/5 Amplifier and Pre -Amp 12 Gns. 4

4
4
4
4
4

KINEMATIX "STEREO BALANCE METER 4
UNIT. Brand new U.S.A. import. Gives -.11
perfect balance in seconds, enabling stereo
effect to be re-created in any particular area 4
of room. For use with all hi-fi stereo amplifiers.
Complete is smart polished wood Cabinet, -.41
61 x 31 x 4in., with instructions. Listed at
7 Gns. LASKY'S PRICE 59/8. Post 2/6

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make,

or lower track.

un-
used. Upper [101new and

RECO RD/
PLAYBACK,
high imped-
ance. Double
wound and will reproduce up to
12,000 c.p.s. at 71 i.p.s. Azimuth
adjustments. Output 5 millivolts
at 1 Ke. at 71 i.p.s. ERASE, low
impedance. Lasky's Price 09/6
Post free. Per pair a.
Please specify upper or lower track.
07 OF 4 topper and lower/ 49 6.

ss.

PLASTIC TAPE SPOOLS
3in. Dim Silo. 71n. flfin.

1/9 2/8 2/8 2/6 5/6
Post extra.

TRANSCRIPTION MOTORS STEREO AMPLIFIER KIT 4
t,ARRARD 4HF, stero or mono,

with plug-in head 1119 8 7
GARRARD 301 423 9 9
GARRARD 301 (Strobe) 425 2
GARRARD A with GC8 422 9 9
GARRARDAwithGCSIO 423 6 13

PHILIPS AG/2009 10 Gns.
Carr. and Ins. 12/6.

Also Lenco, Connoisseur, etc.

MICROPHONE BARGAINS
ACOS CRYSTAL STICK MIKE
Type M.C.39/1, complete with
cable. List £5/5/-, 39/II. Post free.

Crystal Hand or Table Mike, 15/-.
Post free.

MINIATURE moving coil dynamic
microphone. incorporating switch
and pocket clip. As used for the
" Fi-Cord " 35/-, Post 1/6,

Twin 4 watt (or 8 watt monaural), A
employing two ECL82 and EZ80
rect. valves, double -wound mains 4
transformer, etc. Separate panel ...mg
with bass, treble and volume +111
controls. Indicator lamp, push
button on/off switch, elegant gold/ _,Th
cream knobs. Kit comprises two
Amplifier Units and one Power -.14
Unit, all 5in. x 2in. in size. Fully .811
assembled ready to be wired
together, complete with new
Mullard valves, full data, circuit
diagram, assembly instructions and 4
suggested layout. CR

104.0/ Post 5/-.

WITH THIS KIT
Two 5in. 20/-. Two 6 x 4in., 25/-.
Suitable cabinets callers only.

SPECIAL OFFER OF SPEAKERS

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO INF"
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LASKY'S
RA.D.TO

SPECIAL
LOW-PRICED
F. M. TUNER

PARCEL
Uses Philips permeability tun-
ing heart, freq. coverage 88-100
Mc/s. 2 I.F. stages. 3 valves,
plus magic eye and EZ80
rect. Self -powered. Dim.:
8 x 6 x 5fin. Complete Parcel
circuit diagram. data.

99/6 P. & P. 8/6.
All components sold separately.

LASKY'S P.M. TUNER
Printed circuit version of the
famous G.E.C. 912 " F.M. PLUS "
tuner. Can be built com- GNS.plete with valves for
Post free. Details on request.

LASKY'S MIDGET T.R.F.
An enormously popular Table
Radio for A.G. mains 200/250 v.
Med. and long wave. Can be built
absolutely complete 99.0 Post
for only lu 5/ -
Full data, circuit diagram, etc.
1/6. (Free with parcel.)

4 -SAD. AUTO -CHANGERS
B.S.R. UA12, STEREO £7 19 6
B.S.R. type UA8 £6 19 6
B.S.R. UA8, STEREO £7 19 6
B.S.R. type UA14 27 19 6
COLLARO Studio C60 wired for
stereo, with monaural p.u. £7 19 6

Post on all above 6/-.

GARRARD
Model 120 £8 8 0
Model 121 £9 9 0
Model 209 £9 19 6
Mdl. 210 STEREO £11 0 0
Mdl. 210 MONO/

STEREO £12 10 0
RC.88 £12 19 6
RC.88 STEREO £13 10 0
RC.98 £14 19 6

MYYMYYTIMUITYYMITYPPITYIPPYMITYMPTIMMTIM

CAN BE BUILT FOR £9.15.0 POST 4;6

"SUPER 60 " 6 -TRANSISTOR
S/HET TRANSPORTABLE

Printed circuit construction, all components
of highest quality. Uses 6 Milliard matched
transistors, 1 diode, two 0081 valves in push-
pull, giving 1 watt undistorted output. I.F.
470 Kc/s. Medium and long wavebands. Fer-
rite rod internal aerial, high flux 7 X 4in. Loud-
speaker. Walnut veneer finish Cabinet with -41
gold embellishments. Size: 18 x 8} x 5in. deep.

Circuit diagram and full data supplied.
Every component available separately.

P.M. SPEAKERS
3iin. 4in. Sin. 61in. Sin. 10in.
17/6 19/8 10/6 16/- 16/6 25/-
12in. 27/6. ELLIPTICAL: -
7x4 9x6 10x2} 10x6 10x7
12/6 22/6 26/- 25/- 25/ -

Post extra.

2 SPECIAL
SPEAKER OFFERS

WHARFEDALE
12in. FULL FREQUENCY

HIGH FIDELITY SPEAKER
Mdl. SUPER 12/FS/AL. Alu-
minium voice coil, 15 ohms,
17,000 lines, foam plastic sus-
pension. 15-30 watts peak.
Brand new in maker's cartons.
List £17/10/-.
LASKY'S PRICE £12.19.6

Carr. 7/6.

METAL CONE SPEAKER
Listed at £9/10/-. cg CI a
LASKY'S PRICE

Carr. 4/-.
Presence Units 59/6. Post 3/6.
All G.E.C. accessories available
including auto -trans., cabinets,
etc., at greatly reduced prices.

LASKY'S CAR RADIO
CAN NOW BE BUILT

ABSOLUTELY COMPLETE

FOR £9.19.6

*Small size. Will fit any car
12 volt operation

* New Hybrid circuit
* Transistor output
* New type Brimar valves* No Vibrator, 12 volt H.T. & L.T.
* T.C.C. Printed Circuit and

Condensers.
* Tuned R.F. stage
* Medium and long waves
* Permeability tuning
* 7in. x 4in. elliptical speaker
Instruction Booklet giving full de-
tails, illustrations, dimensions, cir
cuit diagram and shopping list,
2/6 post free (returned if you order).

4
TRANSISTORS

P.N.P. Junction types.
AUDIO, suitable for high gain and 4
low freq. amplifiers and for output 4
stages up to 250 milliwatts. Double
spot -yellow and green 3/6
R.F., suitable for medium and low 4
freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Mc/s.).
Double spot -yellow and red 4/6 4
Type TN. Suitable for all audio
applications 2/6 -.el
Post 6d. One dozen 28/- post free.
Type Z, audio each 2/- 4
One dozen, 23/- post free.
Special prices for larger quantities.

0044 0045 0070 0071 007/ 4
111- 10/- 8/8 8/8 8/-
0073 0075 0076 0081 0026
16/- 8/- 81- 8/- 25/-

0078 6/6 (Matched Pair, 17/4.

EDISWAN MAZDA TRANSISTORS. 4
The very latest types

ER/102 7/6; )LE/103 7/6; EC/101 10/6; 4
xellot 12/6; EA/101 1216. 4
SPECIAL OFFER. Set of 7 Ediswan 4
Transistors: EA/101, XA/102, 2 ER/102,
X.11/103, 2 matched X0/101. Price 4916...A

CRYSTAL DIODES. General Purpose
MUM, each Per dos. 91-.

All other types In stock.

Better than ever!
OUR NEW 1961/2
COMPONENTS
CATALOG UE

Completely new edition of over 100
pages, 8f in. x 5f in., copiously illus-
trated, packed with money -saving
bargains! Price 2/-, post 6d. Our
latest 12 -page " Bargain Bulletin "
included free (separately, by post, 6d.).

" GOLTOP " POWER
TRANSISTORS

All types in stock. Example:
V151.0P. Ideal for output ergo of car
radio, will give approx. 3 watts operating
from 12 v. Each 15/- post free.
Suitable Output Transformer for ab

9/6
ove,

correct ratio, matched to 3 ohms,
Post 1/..

Driver Transformer, 9/8. Post 1/-.

4
4
4

SUB -MIN COMPONENTS
As used in the smallest Japanese pocket
transistor radios. Coils, Loudspeakers,
I.F. transfer pers. Ganged Condensers 4
etc., in et ok at lowest prices. Also all
T.S.L. transistorised Miniature Units.

4

SINGLE PLAYERS
Auto start and stop. Complete
with pick-up and crystal cartridge.
GARRARD 4SP £6 19 6
GARRARD TA Mk. II, wired for
STEREO, plug-in head SS 9 0
E.M.I. 4-spd., wired for STEREO,
fitted mono cartridge £5 19 6
As above, STEREO £6 19 6

Post on all above 5/-.
COLLARO JUNIOR 4 -speed motor
and separate pick-up 75/-
B.S.R. TU9, non -auto Turntable
and separate pick-up 79/6

Post free.

PICK-UP CARTRIDGES
ACOS, G.P.67 turn over crystal
cartridge with L.P. and standard
styli. List 39/7. Lasky's Price 18/-

ACOS 73-1A STEREO. List 52/6.
Lasky's Price 29/6 post free.

KAPURA Model UI
MULTI -TEST METER

Sensitivity: 1,000 ohms per volt
A.C. and D.C. Ranges: (A.C. and
D.C.) 0-15-50-250-500-1,000 v. D.C.
current 0-100-500 m/a. 0-1 mia.
(used at 0-10 v. range). Resistance:
12,000 ohms (centre 24 ohms),
100-20,000 ohms (centre 2.4 k.).
Size: 5in. x 3in. x 2fin.
Complete with test leads 59/6,

Post 2/6.
Brand new fully guaranteed.

OTHER MULTI -METER
BARGAINS

Model EP -10K, 10,000 ohms per
volt, A.C./D.C., 55/19/6. Post 2/6.
Model 200H. 20,000 ohms per volt,
A.C./D.C., 56/19/6. Post 2/6.
TAYLOR 127A. 20,000 ohms per
volt, A.C./D.C., S10. Post free.

C.R. TUBE BARGAINS
NEW AND UNUSED

FERRANTL 12in. types T12/44 or 9In.
type T9/3 4 v. heater 49/6
FERRANTI 17in. type TR17/10, 6.3 v.
.3 amp. heater 26/19/6

Carr. and Incur. 12/6

16in. METAL CONE, famous make, type
T901/A, 6.3 v., 0.3 amp, heater 28/19/6

Carr. & Insur. 21/..

17in. 90 degrees C.R. TUBES
Seconds but in perfect working
order and guaranteed 79/6

Carr. and insur. 12/6.

RE -GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

Carr.
Type From & Inc.

12in. round 25 10 0 12/6
141n. roc . £5 10 0 12/6
lain. & 16 round es 19 8 12/6
17in. rec . £5 19 8 12/6
211n. rect. £7 19 6 21/-

33 TOTTENHAM COURT ROAD, W.I.
2 mins. Oxford Street. Nearest Station, Goodge Street MUSeum 2605

Both addresses open all day Saturday.
PLEASE ADDRESS ALL MAIL ORDERS TO DEPT. W AT

I 2-C HAN N EL
TURRET TUNERS

Large selection, many by famous -4111

makers such as Cyldon, Brayhead,
Plessey, Cossor, etc., all I.F.'s. 72
New and unused. Let us quote you =
for the model required. Examples:
33-38 me/s., 29/6; 6-9 me/s., 59/6; `411
9-14 me/s., 59/6; 14-25 me/s., 59/6.

RE -BUILDING
CLEARANCE

BARGAINS
at 42 Tottenham Court Road.
Prior to re -building these
premises innumerable oddments
and components are being
sacrificed at silly prices
for quick clearance. Callers
only. Pay an early visit!

4
4
4
4
4

4
207 EDGWARE ROAD, W.Z. I
Few yards from Praed Street

Close I p.m. Thursday.

ABOVE EDGWARE ROAD ADDRESS

PADdington 3271/2

-1111111 SEE OVERLEAF FOR MORE NEWS FROM LASKY S RADIO

4
4
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CRYSTAL CALIBRATOR No. 10

A crystal controlled heterodyne wave -
meter covering 500 Kc/s. to 10 Mc/s.
(Harmonics up to 30 Mc/s.). Requires 300 V.
15 mA. and 12 V. 0.3 a. D.C., but can be
easily modified for 120 V. and 1.4 V. work-
ing. Size 7 x 7f x 4in. Good condition,
complete with valves, crystal, instruction
manual and circuit. ONLY 59/6. Post 3/6.
This item available complete as above.

BRAND NEW and with spare set of
valves. 44/10/, Post 3/6.

CANADIAN CRYSTAL CALIBRA-
TOR. Uses double crystal and multi -
vibrator circuit to give " pips " at I

Mc/s., 100 Kc/s. and 10 Kc/s. Incorporates
Modulator. With book. 79/6, post 2/6.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear -muffs
and leather -covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.
MATCHING TRANSFORMER (for
Hi impedance), i.e. for HRO, CRI00, etc.,
with standard jack plug. 4/6.

SELENIUM BRIDGE RECTIFIERS.
unnel cooled. A.C. input 45 v. RMS.

D.C. output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-, post 3/6.
CONSTANT VOLTAGE TRANSFOR-
MERS. Input 190 to 260 volts, 50 c.p.s.
Output 115 volts at 2 kVA. A pair of these
will give a constant output of 230 volts
at 4 kVA. Price f17/101- each plus El
carriage. Two for E35, carriage paid.

" C " CORE TRANSFORMERS.
Pri. 230 v. 50 c.p.s. 510-0-510 at 275 mA.
375-0-375 at 83 mA. 6.3 v. at 9 A. 6.3 v. at
2A. (twice). 6.3 v. at IA. (twice), 6.3 v.
at I.5A. 6.3 v. at 0.5A., 5 v. at 3A. 61 x
6 x 7iin. high. Weight 25 lb. Re-
moved from equipment but in perfect
condition. 32/6. Carr. 5/6.

6 -VOLT VIBRATOR PACKS. HRO
ype, 180 v. D.C., 65 m/amps. BRAND

NEW. 29/6, post 3/6. Type PU2, 200 v.
D.C. 100 miamps., with OZ4 rectifier.
BRAND NEW, 251- post FREE.
CHOKES. Parmeko 5 H, 200 m/amps.,
6/6. AR -88 chokes, 15 H.. 90 miamps., 8/6.
Parmeko 8 H., 100 miamps., 7/6. Postage
any type, 1/6.

61QV 06-40 30/ -
CO -AXIAL RELAYS (Switch Type
78A). Simultaneously switch two separate
inputs to alternative outputs. 24 volt D.C.
coils (can be hand operated). Size
(approx.) 5 x 3 x 3in. 8/6. Post 1/6.

PRECISION RESISTORS. One Megohm
1% I watt wire wound, ex-U.S.A. BRAND
NEW. 10/6 per dozen.

SANGAMO-
WESTON

VOLTMETERS
S6I. Dual range
0-5 and 0-100 v.
D.C. FSD I m/A.
3in. scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case, with test
prods and leads.

BRAND NEW. Boxed 27/6. Post 2/6.

PCR COMMUNICATION RECEIVERS
Made by Philips these compact 6 -valve receivers incorporate
an RF, two IF and a full size output stage for loudspeaker use.
There is a phone jack for moving coil phones. All sets are in
PERFECT WORKING ORDER and give very fine results on
short waves.
Type PCR has a self contained speaker and covers 850 to 2,000,
200 to 550, and 16 to 50 metres.
BRAND NEW CONDITION a 19 6
USED (GOOD CONDITION) a 19 6
Type PCR 2 requires external speaker and covers 850 to 2,000,
200 to 550, and 50 to 13 metres.
USED (GOOD CONDITION) E6 19 6
CARRIAGE (any type) 10/6.
POWER SUPPLIES. The above receivers require 250 volts
HT and 12 volts LT. We will supply any of the above receivers
fitted with a BRAND NEW INTERNAL POWER SUP-
PLY for E2 extra. Fully guaranteed ready for use on A.C.
mains.

RECEIVER R 206 MK 2
A super communication receiver with ALL the right features
550 Kc/s to 30 Mc/s in 6 ranges. Turret tuning, osc. vernier
control super slow motion tuning. Fantastic sensitivity.
Complete with power supply and speaker and in first class
condition. E25 plus carriage E2.

AR -88D RECEIVERS
One of the finest communications receivers ever made.
Those we offer are in superlative condition, thoroughly
checked and tested as regards calibration, alignment and
sensitivity.
Personal shoppers can see for themselves that we have the
Rest receivers on the market. Those unable to choose their
receiver personally can rely on our integrity to send them
a first-class set for ONLY E35.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size IN x x 6in. Fitted with rub-
ber feet and 6fc. lead. Ideal for extension speaker. CR 100,
etc. In original cartons. BRAND NEW, 451, Post 3/6.

THE GOOD COMPANION
At last we are satisfied that a first-class transistor receiver
with a performance at least equal to the best commercial
receivers can be easily constructed. Come and hear one.
The printed circuit technique, pre -aligned oscillator and
I.F. transformers, American Philco R.F. transistors and
Q.P.P. output of 750 mW from Mullard OC 82s ensure
success. All the parts including 6 transistors, 2 diodes (all
first grade), cabinet, 5in. speaker and comprehensive instruc-
tions cost L9/19/6. Uses PP9 battery, 3/6 extra.

THE POCKET FOUR
A neat little personal set in a handsome plastic cabinet N x
3 x 2in. Comprises 3 transistors and I diode in a reflex
circuit. Does not require A or E. Medium wave only. All
the parts with comprehensive instructions (DLR5 speaker)
cost 42/6, post 2/6.

SIGNAL GENERATOR I-I96A
An American instrument with a continuous frequency range
of 100 to 156 Mc/s. which was used for the alignment of the
SCR -522, etc. There is provision for crystal control. A
fixed I.F. geenrator at 12 Mc/s. is incorporated which requires
a 6 Mc/s. crystal. (Crystals are not included.) Operation
is from internal A.C. mains power unit (115 v.) or batteries.
Contained in handsome wooden transit case 25 x 19 x 10in.
69/6. Carr. 10/6.

T.C.C. VISCONOL CONDENSERS. 8 mfd. 800 v.
D.C. wkg. at 71 deg. C. CP152V. Size 3 x If x 5in. high.
BRAND NEW. Boxed 8/6 each, post paid.
4 mfd. 600 v. wkg. CP 130T, 4/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, wire ends, 670 2M2B H/D M1095 8/6
G.E.C., sealed, wire ends, 6700, 2 HID makes, M 1099 15/-
G.E.C., sealed, wire ends, 5,0000 2 c/o., plat., M1052 17,6
Siemens High Speed IK 11(13, I c/over 10/6

GIANT COMPONENT PARCEL
Contains 100 and 1 watt resistors, 50 Hl Stab resistors, wire wound
resistors, carbon and W/W pots, 100 capacitors (mica, paper, Sprague,
bias, variable, etc.), valveholders, tag strips, metal rectifiers, sleeving,
etc. All components are unused. GUARANTEED VALUE. 251- pl.
2/6 post.

UNISELECTORS
25 Position, 8 bank double wipers, 24 -volt operation. Re-
moved from brand new equipment, 62/6. Post 1/6.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2. TEMp)e Bar 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop hours: 9-6 p.m. (9-I p.m. Thursdays). Open all day Saturday.

AVOMETER MODEL 7
AVO MODEL 7 t12-10-0
AVO MODEL 8 V17-10-0
All meters are in perfect working order and
first-class condition. Complete with
batteries, leads and instructions. Please
add 5/- for registered post and packing.

BC221FREQUENCY METER
125 kc/s. to 20 me

This crystal controlled heterodyne fre-
quency meter is too well known to need
further description. Those we offer are
complete with correct individual calibra-
tion book and are carefully tested and
guaranteed. Condition Ei e q../
is very good.

RADIATION METERS
Portable close rate meter containing
modern type rectangular 50 micro -amp
meter CVX 494, electrometer valves, etc.
BRAND NEW. In canvas carrying case.
L3/19/6. Post 3/6.
PHILIPS RADIATION MONITOR.
Type 1092C. A portable self-contained
instrument for measuring radio -activity,
uses the Mullard MX -115 Geiger counter
tube, and is scaled 0-10 milli-Rontgens per
hour. Supplied complete with carrying
haversack. BRAND NEW. L17/10/,

AIRCRAFT CI NE CAMERA G45.
Takes 25ft. of 16 mm. film. 16 frames per
sec. Complete with 24 v. motor and
lens. 29/6. Post 3/6.

GAUSS METERS
American type TS-15/AP. Made by Marion
Electric for M.I.T. Radiation Lab. AS
NEW. L7/10/-.

D.C./A.C. CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 c/s. A.G. at
135 watts. Fitted with 0-300 v. A.C.
2fin. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
£9/19/6. Carr. 10/6.
Input 24 v. D.C. Output 230 v. A.C.
50 c/s, 100 watts. In grey metal case.
BRAND NEW. 92/6. Carr. 7/6.

MICROAMMETERS
R.C.A. 0-500 microamps. 21in. circular
flush panel mounting. Dials are cog: axed
0-15,0-600 volts. As used in the American
version of the No. 19 set. BRAND
NEW. Boxed. 15/-.
American 0-100 microamps. 2÷in. square
flush panel mounting. BRAND NEW.
Boxed. 42/6.

MULTIMETERS
1,000 11/Volt A.C. and
D.C. volts 0-10, 50,
250, 500 and 1,000
D.C. current 0-10,
0-100 mA. Ohms
0-2,000,0-200K. Bake-
lite case size 5/ x 38
x 2fin. Fully guaran-
teed with test leads,
prods and in
ternal battery,

59/6
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HARVERSON SURPLUS CO. LTD.
2 BAND SUPERHET CHASSIS
with Speaker ONLY £5.17.6

Plus 6/6 Post & Packing.

A quality 4 valve AC/DC superhet chassis made by a world famous
manufacturer. Long and Medium wave coverage. Fitted with a cord
and drum reduction tuning drive and attractive illuminated glass dial
(size 64 x 24in.). Controls: Volume on/off, tuning and wave change.
The receiver is self -powered, employing a mains dropper and a valve
rectifier. Chassis dimensions 64 x 9 x Skin. high. Supplied complete with
a good quality 5 -inch loudspeaker, valves (UCH42, UAF42, UL4I, UY4I ),
AC/DC mains input lead, ivory knobs, etc.
DON'T HESITATE, ORDER NOW! This unbeatable bargain
is bound to sell out quickly at only E5.17.6, plus 6/6 post and packing,

4 STATION PRESET CHASSIS
with Speaker ONLY £4.17.6

Plus 6,6 P. & P.

A compact, 4 station pre-
set mains transportable
receiver for operation
from AC/DC mains. Two
simple controls, volume on/
off and 4 position station
selector. The latter is set
to Light Programme (Long
Wave), Third Programme,
Home Service and Light
Programme (Medium
Wave), but may of course
be adjusted to alternative
selections if required. A
frame aerial with throw -out
extension is supplied, mak-
ing this receiver ideal as a
general purpose transport-
able set for the home.
A fully smoothed power
supply is provided from AC/DC mains input by a mains dropper and a
valve rectifier. The good tonal qualities are assisted by the provision of a
quality Sin. speaker, which is ready -mounted on the chassis (this is easily
detachable if alternative positioning is required). Valve line up, UCH,
UAF42, UL4I, UY4I. This chassis (size 9 x 64 x Skin. high) is supplied
complete with valves, knobs, mails lead, aerial, etc. It is beautifully
made by a famous maker, and is a first-class buy at the rock bottom price
of only 64.17.6, plus 6/6 post and packing.

A.M. RADIOGRAM CHASSIS  APAIKAWMA/WINV,dndrraP,I

A chassis of distinction by a famous maker.
Covering Long, Med. and Short Waves, plus gram
position, this chassis (size 154 x 7 x high)
incorporates the latest circuitry, using fully
delayed A.V.C., and negative feedback. Controls:
Tone, Vol. On/Off, W/Change (L.M.S. and Gram),
Tuning. Tapped input 200-250 v. A.G. only. An
attractive brown and gold illuminated dial with
matching knobs. make this one of the most hand-
some, in addition to being one of the best perform-
ing chassis yet offered. Complete with valves
(EC H81, EF89 , EBC8 I. EL84, EZ81), knobs, output
transformer, leads, etc. OUR PRICE 19.19.6
plus 4/6 post & packing. ONLY "

E.M.I. 4 -speed Player
and P.U.

Heavy 8iin. metal turntable.
Low flutter performance
200/250V shaded motor
with cap at 80V for
amplifier valve filament
if required. Turnover
LP/78 head. Price 89/6
Plus 4/6. P. & P.

CONDENSER RESISTOR PARCEL
50 mixed P.F. Condensers and 50 mixed Resistors.
An assortment of useful values. All popular sizes-
all new-a must for the serviceman and con-
structor. 0 /.ONLY j P. & P. 1/-.

HARVERSON'S
P.M. TUNER KIT

At last a quality F.M. Tuner Kit at a price
you can afford. Just look at these fine
features, which are usually associated
with equipment at twice the price.
* F.M. Tuning Head by famous maker.
* Guaranteed Non -drift. * Permeability
Tuning. * Frequency coverage 88-100
MO..* OAS! Balanced Diode Output,
* Two I.F. Stages and Discriminator.
* Attractive maroon and gold dial
(7 x Sin. glass). * Self powered, using a
good quality mains transformer and valve
rectifier. * Valves used ECC85, two
EF80's and EZ80 (rectifier). * Fully
drilled chassis. * Everything supplied,
down to the last nut and bolt. * Size of
completed tuner 8 x 6 x 54in. * All
parts sold separately.

L4 19 6 Plus 8/6P.P. & ins.
Circuit diagram and illustrations, 1/6,

post free.
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CHILD'S NURSERY LAMP

A child's night light of unusual design. Contemporary
styled lampholder of robust construction finished in
either red or yellow. Entirely safe (bulb socket
ski gilded from "prying fingers "), complete with flex
and a push-button switch. 200/250 volts A.C. only.
The low -consumption bulb element is made in the
shape of either flowers or angel fish, and when switched
on glows in fluorescent colours (the flowers pink with
green leaves, or the fish green with purple weed).

Made by a famous manufacturer and originally
priced at 29/6. Please state lampholder colour
preference, and whether fish or flower element is
required.
OUR BARGAIN PRICE ONLY

plus 9d., post and packing. 10/9

THE WORLD FAMOUS E.M.I.
ANGEL TRANSCRIPTION P.U.

(Model I7A)

A Pick-up for the connoisseur originally priced
at 617.10.0. The last remaining few offered
at 65.15.0, plus P. & P. 5/-.

SUPER STEREO KIT MK. II
A kit of ready -built units only requiring inter-
connection. Comprising two midget 3W amplifiers
push button switch, transformer, control unit
(bass, treble and vol.), power pack, two speakers,
indicator light, valves (ECL82, EZ80 range), and
comprehensive instructions.

£3.19.6 Plus 6p/6

F.M.TUNER HEAD
A permeability tuned tun-
er head by a famous maker,
supplied without valve
(ECC85) 18/6 plus 1/9 P. &
P. Valve 8/6 extra.

OUTPUT STAGE & SPEAKER FOR
F.M. TUNER UNIT

All parts, including speaker, ECL82 valve, and
simple instructions to make two -stage output
unit for converting F.M. tuner into F.M. receiver.
ONLY 45/-. plus 4/6 P. & P.

TRANSISTOR AMPLIFIER KIT
A complete kit of parts to build a compact 4 -transistor amplifier, with
volume control and printed cct. board. Two GT3 driver transistors, trans-
former coupled. I watt output from matched pair GTI5. Supplied with
output transformer and 24in. 3 ohm speaker. Ideal for 59/A Plus 4/6

record player, etc. /%. P. & P.

SUPERHET CHASSIS-less Valves & Cabinet
Modern AC/DC chassis with printed circuit and ferrite rod aerial. Al-
though not completely built, the main components are mounted. L. & M.
wave coverage. 4 valves (UBF89, UCL83, UCH81, UY85). Everything
supplied except valves and cabinet. With speaker and simple £3.3.6
instructions. Plus 3/6 P. & P.
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83 HIGH ST., MERTON, S.W.19. C1918I600d

AT 1, PRICE WHILE THEY LAST!

GOLDRING MU -METAL CASED
PICK-UP CARTRIDGES

Sapphire styli. Brand new and boxed
Our Price £2.15.0 P & P 1/6

Including Ins.

BARGAIN MONTH FOR TRANSISTORS
POWER

0C36 10/-
0C44 9/-
0C45 8/-
0071 5/-
0075 6/6
0076 6/6

0078 6/6 AMERICAN
0078D 6/6
GETI5 9/- 2N388
GETI5 (matched pr.)16/6 2N1485
GET102 7/6 25712
XAI03 8/6
PXAI01 9/6 DIODE
PXAI02 9/6 0A81 3/ -

Please add 6d. postage for each transistor.

6/6
6/6
7/6

6 TRANSISTOR SUPERHET KIT *
A first-class 2 -waveband transistor superhet in kit form.
* Printed circuit board (size 81- x 21in.) * Output transformer.
* 3 pre -aligned IF transformers. * High gain ferrite rod aerial.
* Quality 5in. speaker. * Push pull output.
* G.E.C. first grade transistors.
The complete kit of parts with simple instructions, ONLY E6/19/6. Plus 2/6 P. & P.
(Suitable cabinet if available 15/-.)

VALVES
WE HAVE 20,000 IN STOCK,
AT
Send for your requirements.

OSCILLATOR COIL

Suitable for any tape deck.
ONLY 5/6, plus 6d. P. & P.

REGUNNED T.V. TUBES
Any type, any size supplied.

SPECIAL OFFER!

One dozen 6K7G El, plus 2/6 P.& P.

COSSOR CRT SNIP
10in. 108K 18/6
10in. 75K 18/6

EITHER PLUS 6/6 P. & P.

1/6 H.P. MOTOR

140 Watt (approx.
1/6 H.P.). Series

wound, 220/250
volt 50 cycle mo-
tor. Off load 14,000
revimin. on load
8,500 rev/min. Ideal
small saw, sewing
machine, etc. 30/-.
Post free.

SWITCHED ATTENUATOR
Audio to V.H.F. in four steps of 20 dB

0.02 dB up to 300 M/cs. Cost
L5.10.0. OUR PRICE £1.19.6Plus I/- P. & P.

G.E.C. FIRST GRADE
TRANSISTORS

Set comprising one 874 mixer,
two 873 I.F.'s, one GETI 14 driver,
two GETI13 matched output and
one diode.

Post 34/6

THIS MONTH'S SPECIAL BARGAIN
PLESSEY 8 x 5 inch SPEAKER

3 OHM IMPEDANCE LARGE POT. ONLY I4/- santi-
Plus P.T.

COLLAR() STUDIO
TAPE DECKS.

We have a few only of the latest model at
the Special price of

ONLY ill Plus 5/6 post &
insurance

CRYSTAL
MICROPHONES

Ideal for tape recorders, use with
amplifiers, intercom. etc.
T.S.L. stick mike 22/6
ACOS latest model 18/6

Postage 1/3 either model

THE HARVERSON COMPLETE pgine
F.M./V.H.F. RECEIVER KIT 26.19.60U
AT LAST-A COMPLETE F.M.
RECEIVER IN KIT FORM !
Specially designed with the home
constructor in mind, this kit
enables the construction of a
completely self-contained V.H.F.
receiver, at fraction of the normal
cost of comparable equipment.
This is basically a quality self -
powered F.M. tuner plus 2
separate audio amplifier stages,
with output transformer and
speaker.
* F.M. Tuning Head by famous

maker.
* Guaranteed Non -drift.
* Permeability Tuning.
* Frequency coverage 88-100

Mc/s.
* 0A81 Balanced Diode Output.
* Two I.F. Stages and Dis-

criminator.
* Self powered using a good

quality mains transformer and
valve rectifier.

* Valves used ECC85, two
EF80's, ECL82 and EZ80
(rectifier).

* Fully drilled chassis.
* Good quality speaker.
* Well designed output trans-

former.
* Attractive maroon and gold

glass dial.
* Two output stages (using

ECL82).
* Everything supplied, down to

* Compact size.
* All parts sold separately.
OUR PRICE Loci"F

P.
Plus &4/6

Introducing

HARVERSON'S

MonauralAmplifierKit
In response to numerous requests from
delighted purchasers of our " SUPER
STEREO KIT " we have produced a " MON-
AURAL AMPLIFIER" on similar lines.

* A UCL 82 valve provides a triode ampli-
fying stage, and a pentode,output stage (3
watts), coaling good amplification and spark-
ling reproduction to be combined with phy-
sical compactness (amplifier else, 7 x 31 x
6fin. high).
* Modern circuitry design, good quality
O.P. transformer (to match 30) keep hum
and distortion to a low level.
* The controls, volume on/oft and tone, are
complete with attractive cream and gold
knobs.

* The amplifier has a built-in fully smoothed
power supply, using a good quality mains
transformer (AC. mains only) and metal
rectifier.
* All you need is supplied including easy to
follow instructions which guarantee good
results for the beginner and expert. All
components, leads, chassis, valve, knobs, etc..,
are first grade items by prominent manu-
facturers.

39/6OUR PRICE
Plus 4/6 Post and Packing

5in. LOUDSPEAKER TO SUIT, 14/6 EXTRA
ALL PARTS SOLD SEPARATELY

39/6

TRANSISTOR SPEAKER
Western Electric 352 speaker. Size 21- x deep

12/6 p.p.
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TESTGEAR COMPONENTS (LONDON) LTD
15 ARCANY ROAD, SOUTH OCKENDON, ESSEX. TEL: AMBassador 1958

We have opened a Central London Depot at 2 & 4 Earlham Street, London, W.C.2 (Cambridge Circus).
A few minutes walk from Leicester Square or Tottenham Court Road Underground Stations.

Telephone No: TEM 1189

We celebrate our opening with amazing offers of oddments for callers. Receivers,
Transmitters, Test Gear, every conceivable type of Electronic Component Parts,

Optical Material etc. at give away prices.

MAGNETIC DEVICES RELAYS
Available with 6 v. 14 ohm coils, D.P.N.O. 15 amp. contacts.
24 v. 230 ohm coils. D.P.N.O. 15 amp, contacts. Price 7/6 each.
230 v. A.C. coil D.P.C.O. 2 amp. contacts. Price 15/-. 70 ohm
12 volt D.P.N.O. 10 amp contacts. Price 7/6.

MINIATURE RELAYS
As used in 1985, etc., Series Aircraft Transmitters. 250 ohm
12-24 v. coil, D.P.C.O. Price 3/6. 70 ohm 12-24 v. coil, S.P.N.O.
10 amp. contacts. Price 3/6.

P.O. 3000 TYPE RELAYS
1,000 ohm coil, 4 P.C.O. and 2 P.N.O. 1,000 ohm coil, 6 P.C.O.
5,000 ohm coil S.P.N.C. Price 7/6 each. A large range including
slugged and twin winding types available to callers.

B.C.22I FREQUENCY METERS
In perfect condition, complete with original calibration chart.
£16 cash, or £3 deposit and six monthly payments of 45/-. Also
available, with modulation, at £19 cash or £3/10/- deposit and
six monthly payments of £2/13/6.

A 420-460 Mc/s Radar Set, complete with 14 valves and 3 relays.
Price 25/-. 24 v. Dynamotor 7/6 extra.
Transmitter Unit ex above, includes two 955 acorns and trans-
ducer, as used in " Wireless World " Wobbulator. Price 6/6.
Receiver Unit ex above, includes two 9004 acorns. Price 5/-.
Audio Amp., ex above, includes two 12SH7, one 12SJ7. Price 5/-.

TRANSISTORS
We have purchased a manufacturer's stock of transistors and offer
them at the following low prices:
G.E.C. GET.572 10 amp. switch or audio. Price 22/6.
GOLTOP. V30/IOPD 3 amp. switch or audio. Price 7/6.
MULLARD. OC.28, OC.35, 0C16. Price 15/-. OC.170. Price
10/-. OC.71. Price 4/6. OC.75. Price 5/-.

COMMUNICATIONS RECEIVERS
Marconi CR.150. With power supply. Price £40.
Triple Diversity Receiver. 3 CR.150 in rack with all associated
Units. Price £120.
R.1155B. With " N " type tuning drive. Price E8/8/..
All the above are in excellent condition.

SILICON RECTIFIERS
Sub -miniature silicon power diodes at new low prices. Made
by one of England's greatest manufacturers. 250 M/A D.C.
output. Type (1) 400 P.I.V. Price 3/6. Type (2) 600 P.I.V. Price
5'6. Type (3) 800 P.I.V. Price 7/6.

50 MICROAMP METERS
Made by Sangamo Weston. Brand new. Type S.145. Size 3 x
21in. 850 ohms resistance. Four scales operated by lever " Set
Zero " " 0-3 " " 0-300." Easily coupled to rotary range switch
by cord or lever. Complete with suggested circuits, a gift at 20/-.
Easily adjusted to 25-0-25 microamps.

METER BOXES
A range of attractive useful Meter Cabinets that can be supplied
ready punched to take above meter. Useful for all kinds of test
gear: a quality job with fully -formed pressed steel lids, welded
construction, grey hammer finished enamel. Price: 4 x 51in. Panel
in depths of 2, 3 or 4in., 10/3, 10/9 and 11/3 respectively, or with
41 x 71in. panels, 12/-, 12/9 and 13/-. Available punched to take
above meter, 1/6 extra.

TYPE 46 TRANSCEIVERS
The best bargain for many years. These fine Walkie Talkies are
now available in new condition complete with all accessories at a
give-away price. 3 -channel crystal controlled T/X and R/X,
supplied complete with one pair crystals, coil box, rod aerial,
leads and plugs, valves, balanced armature headset with throat
mike. 1 watt output. Coverage 3.6-4.3 Mc/s or 6.4-7.6 MO
by means of plug-in coil box. Inland buyers supplied with crys-
tals in 3.5 or 7 Mc/s band (state which required), other frequencies
available for export. Requires only 150 v., 15 v. and 3 v. dry bat-
tery. Range over 10 miles. Full instructions and circuit supplied.
These units have been " demobbed " by removal of the " Send
Receive " switch. A replacement switch with fitting instructions
is supplied. We offer this fine unit with all accessories as listed
above at the ridiculous price of 30/- or two for 57/6. Batteries
are available at 24/- per set.

CRYSTALS
FT.241 72nd Harmonic Type 120 Crystals with fundamentals
from 370 kc/s to 540.277 kc/s in steps of 1.388 kc/s (channels 270-
389). From 448.611 to 472.222 inclusive and 500 kc/s. Price is
7/6. All others 2/6 each or 6 for 10/- for any six consecutive chan-
nels. Special quotations for other assortments.
Most of the crystals previously advertised are still available, plus
hundreds of new types. Send your order stating frequency lati-
tude (if any), it is fairly sure we can supply.

OFFICE DICTATING MACHINES
An obsolete type but the biggest bargain ever. Contained in
portable carrying case, wind-up double spring clockwork motor.
4 -valve oscillator amplifier (B7G type valves), six -minute play
recording mechanism using magnetic plastic discs that may be
re -used indefinitely. Complete with crystal mike that doubles as
playback speaker. Send for full details. Complete with 10 discs
(extra 1/6). Price £3/3/-. Batteries (2) 15/-.
U.S.A. P.O. TYPE RELAYS. Type APHC. 6,500 ohm 12 v.
2 M/A. S.P.C.O. Price 2/6. Type APLC. 3,500 ohm 6 m/A
S.P.C.O. Price 2/6.
AERIAL CHANGE -OVER RELAYS. 12-24 v. Operated 4
P.C.O. Price 3/6.

VALVES
All new and guaranteed.
12SQ7, 12SK7, 12A6, EL33, 6F33, 6L18, EF80, VR150/30,
50L6GT, 12AT6, 12AT7, 12Q7GT, 7B6, 25L6GT, 12AU7,
85A1, 12SA7, 3S4, 5UG4, 6J6, 6K8G, 6V6G, 6N6GT, 6AG7,
7Z4, 6SG7, 6Q7G, EY91, EF73, EF70, EC70, EF71, EN32,
9OCV (photo tube), 6AK5, 6CH6, 1R5, 1S5, 1T4, 1L4.
All above types 5/- each post paid.

Terms of Business. All prices include postage or car-
riage. Handling charge of 1 /6 on orders under 10/-. Payment
cash or C.O.D. over £1. Export orders welcomed.

If you have ever written to us you will receive a copy of our
comprehensive list within a few days, if not, then please
let us have your name and address.
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AVOMETER MODEL 7
Supplied reconditioned as
new completed with batt-
eries and leads. E12 each
p. & p. 3/6.

AMERICAN C.B.S. RECORDING TAPES
First grade quality Extended audio range
Sin. std. play 600ft. 13/ -
Sin. long play 900ft. 16/6
5in. double play ...1200ft. 32/-
5,4in. long play 1200ft. 19/6
Slin. double play . 1800ft. 37/-
7in.' std. play 1200ft. 21/-
7in. long play 1800ft. 28/6
7in. double play . 2400ft. 47/ -

Please add postage.

COLLINS TCS RECEIVERS. Coverage on
3 bands 1.5 to 12 me/s. Complete with all valves
and in good condition but externally a little store
soiled, E5/101- each. Carriage 10/-.

AVOMETERS
MODEL 8
Supplied reconditioned
as new complete with
batteries and leads.
16 Gns. each. P. & P.
3/6.

AVOMETER
MODEL D
Supplied reconditioned
as new complete with
batteries and leads,
03/19/6 each. P. & P.
3/6.

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables. SMITHEX LESQUARE

3-34 LISLE STREET, LONDON W.C.2

G.E.C. SELECTEST MULTI -RANGE

TESTMETER

D.C. A.G. D.C. A.C.
VOLTS VOLTS Current Current
150 mv. 7.5 v. 1.5 ma. 75 ma.
300 my. 15 v. 3 ma. 150 ma.
1.5 v. 75 v. 15 ma. 750 ma.
3 v. 150 v. 30 ma. 1.5 amp.
15 v. 300 v. 150 ma. 7.5 amp.
30 v. 600 v. 300 am. 15 amp.
150 v. 750 v. 1.5 amp. Resistance
300 v. 1,500 v. 3 amp. 10 k. ohms
750 v. 15 amp. 100 k. ohms
1,500 v. 30 amp. I megohm

1,000 ohms per volt model. 37 ranges, volts, current AC/DC and
resistance. Fitted with automatic overload cut-out. Supplied in as
new condition, fully tested, with batteries and leads, E9/19/6. P.P. 3/6.

PARMEKO TABLE TOP TRANSFORMERS.
nput 230 volts. Output 620/550/375/01375/550/
620 volts 250 ma. 2 x 5 volt 3 amp. New, boxed,
45/- ea. Carriage 5/-.

24 -AMP. VARIAC TRANSFORMERS. Input
230 volts. Variable output 185 to 250 volts
24 amps., E12/10/-. each. Carriage 10/,

RC.22I HETERODYNE FREQUENCY
METERS. 125 kc/s. to 20 Mc/s. As new
condition. Supplied complete with valves,
crystal and calibration charts, E16 each.
Carriage 7/6. Also available less charts,
E9/10/- each.

PAINTON MINIATURE JONES PLUGS
AND SOCKETS. 2 pin 2/6 pr., 4 pin 3,6 pr.,
6 pin 4/- pr.; 8 pin 4/6 pr., 12 pin 5/6 pr., 18 pin
7/6 pr., 24 pin 8/6 pr., 33 pin 10/6 pr. Post extra

SPARES KITS FOR CR.I00 RECEIVERS.
Contains 15 valves, condenser and resistor kits,
pots, output transformer, etc. All new and boxed,
59/6 each. P/P 3/6.

COLLARO STUDIO TAPE TRANS-
CRIPTORS. Latest 1961 model, 3 speeds,
3 motors, digital counter, press button
switching, etc. Supplied brand new, guar-
anteed, with instructions and spare 7in.
spool, E10/10/- each. P/P 3/6.

BRAND NEW MEDRESCO HEARING
AIDS. Supplied complete with earpiece, lead
and battery pouch. Only 32/6 each. P/P If-.
Batteries 5/- extra.

1,000 WATT MAINS ISOLATION TRANS-
FORMERS. 230 -volt primary, 230 -volt secondary
New, boxed, ex -Admiralty, E5 each. Carriage 10/-.

7.5 KVA. AUTO TRANSFORMERS. 115/
230 volts. New, boxed, ex-U.S.A., f15 each.
Carriage 10/,

R.C.A. PLATE TRANSFORMERS. Primary
200/250 volts. Secondary 2,000/1,500/0/1,500
2,000 volts 500 ma. New, boxed, E6/10/- each
Carriage 10/-.

FIELD TELEPHONES TYPE F.

Ideal for all
intercom.
systems,
house,office,
building
sites, etc.
Generator
bell ring-
ing, 2 line con-
nection. Sup-
plied complete
with batteries
and wooden can rying
case, fully tested, E4/19/6
pair. P/P 5/-.

R.C.A AR 88D RECEIVERS
This world famous 14 valve receiver offered
reconditioned, perfect working order and in
superlative condition throughout. Fre-
quency coverage on 6 bands 500 kc/s to 32
me/s. Circuit incorporates variable selectivity
with crystal filter, tone control, aerial trim-
mer, b.f.o., a.v.c., R.F. and A.F. gain controls,
mechanical bandspread, etc. Output is for
phones or speaker. Operation 115 or 230
volts A.C., f35 each. Carriage 30/-.

PORTABLE PRECISION VOLTMETERS
Brand new moving iron instruments housed in
polished teak case with Bin. mirror scale. 2 ranges
A.C. or D.C. 0-160 v. and 0-320 v. Accuracy
within 2%, 0/19/6 each. P/P 3/6.

MINE DETECTOR NO. 4A
Will detect ferrous and non-ferrous metals.
Complete and as new in transit cases Sup-
plied fully tested with instructions. 39/6
each. Carriage 10/-. Batteries 8/- extra.

MARCONI TF-373 UNIVERSAL IMPED
ANCE BRIDGES. Reconditioned to maker's
spec., £35 each.

SOUND POWERED TELEPHONE HAND-
SETS. Brand new boxed, 15/- each. P/P 1/6.

BRAND NEW Boxed
I 00 MICROAMP
METERS. Standard
21in. flush panel mount-
ing. Scale calibrated
0-100 microamps, 42/6
each. P/P 1/3.

NATIONAL H.R.O. RECEIVERS
Senior model, table mounting. Supplied with
complete sec of 9 coils covering 50 kc/s to 30 Mc/s.
Special features include: S meter, variable selec-
tivity, crystal phasing. Output for phone or
speaker. Supplied fully tested and aligned,
superb condition throughout. Price 21 gns.
Carriage 10/-. Power units available 59/6 each
extra.

PLESSEY
24 -VOLT

D.C.
PUMPS

Self lubricating, capacity SO g.p.h. at 30 lb.
sq. in. Will operate O.K. on 12 v. BSP
inlet/outlet union. Only 15/6 each. P/P 2/6.

ROTARY CONVERTERS. 24 volt D.C.
input. Output 230 volts 50 cycle A.G. 100 watts,
72/6 each. Carriage 5/-.

SELENIUM L.T. METAL RECTIFIERS
Full wave bridge connected, all new and guar-
anteed.
2/I8v. I amp.... 4/3 24/36v. 4 amp....I8/6
2/ 18v. 2} amp.... 6/9 24/36v. 6 amp....22/6
2/18v. 4 amp.... 9/9 24/36v. 10 amp....45/-
2/18v. 5 amp....12/6 24/36v. 15 amp....47/6
2/18y. 6 amp....13/6 36/48v. 6 amp....32/6
2/18v. 10 amp....22/6 48/60v. 2 amp....18/6

24/36v. I amp... 9/6 48/60v. 10 amp....82/6
Please add postage.

L.T. TRANSFORMERS. All primaries tapped
200/250 volts. 3.5, 9 or 17 volts I amp., 9/9
ditto 2 amp., 14/3; ditto 4 amp., 16/6. 9 or 17
volt 6 amp., 26/-. 3, 4, 5, 6, 8, 10, 12, IS, 18, 20,
24 or 30 volts 2 amp., 18/6. Ditto 4 amp., 27/6.
Please add postage.

AMERICAN ARB RECEIVERS
Frequency coverage on 4 bands 195 kc/s to
9.05 mcfs. Precision vernier drive. Valve
line-up: I2SA7, 4-I2SF7, 12A6 and 991.
Operation 24 volts D.C. Supplied fully tested
and checked, E6/19/6 each, Carriage 7/6.

I OHM 14 AMP. SLIDER RHEOSTATS,
15/6 each. P/P 2/6.

PHOTO VOLTAGE AMPLIFIERS
These special units contain a I microamp
Tinsley mirror galvanometer, twin selenium
photo cell. 12 v. lamp, lamp housing and
focusing unit. Brand new, boxed, E9/19/6
each. Carriage 7/6.

AR.88D SPARES. Complete wavechange
witch assembly with screens, new, boxed, 17/6

each. P/P 2/6. 1st L.F. transformers, new, boxed,
3/6 each. P/P 9d.

SPEAKER BARGAINS
All brand new and guaranteed.

2.4-'n. 35 ohm ... 17/6 I2in. 3 ohm ... 29/6
2} n. 70 ohm ... 17/6 I2in. 15 ohm ... 42/6
2} n. 3 ohm ... 17/6 7 x 4in. 3 ohm 15/6
Sin. 3 ohm 17/6 8 x 2fin. 3 ohm 17/6

n. 3 ohm 15/6 8 x 6in. 3 ohm 17/6
5in. 3 ohm 15/6 10 x 21in. 3 ohm 17/6
6} n. 3 ohm 17/6 10 x 6in. 3 ohm 27/6
Bin. 3 ohm 19/6 13 x 8in. 3 ohm 47/6
10in. 3 ohm 27/6 Please add postage.

MINIATURE
PANEL METERS

Entirely new range of
meters with clear plastic
cases. Ii//in. square front.
Panel hole 1 n. dia.
Brand new guaranteed,
individually boxed. Avail-
able in the following ranges.

50 MICROAMPS 39/6
500 MICROAMPS 32/6

I MILLIAMP 27/6
VU METER.

Range - 20-0 + 3VU
0-100%, (OVLI)
at 600 ohms 42/6

" S " METER. Range " S " Units -
0 -9 terminating
+ 10 and 30db
0-5 and 0-10 linear scale 35/-
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TAPE EQUIPMENT
ADD " HI-FI " TAPE RECORDING TO YOUR EXISTING
AUDIO INSTALLATION WITH

STERNS-MULLARD TYPE "C"
TAPE PRE -AMPLIFIER -ERASE UNIT

INCORPORATING THE NEW FEE-
ROXCUBE POT CORE PUSH-PULL
OSCILLATOR and 3 SPEED TREBLE
EQUALISATION by memo of the
Meet FERROXCUBE POT CORE

INDUCTOR.

PRICES . . . INCLUDING SEPARATE SMALL POWER SUPPLY UNIT
COMPLETE KIT 114.0.0 ASSEMBLED AND 217.0.0OF PARTS TESTED

Deposit £3/6/- and 12 months of 21/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11.15.0 and £14.10.0 respectively. (Carr. and Ins. 5/- extra).
Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual.
We present this " " Pre -Amplifier strictly to Mullard's specification etc., Incor-
porating ONLY NEW MGR GRADE COMPONENTS and the SPECIFIED NEW
MULLARD VALVES.
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE,USED.

SPECIAL "COMBINED ORDER" PRICES
(a) The COLLAR() " Studio " Deck with the Model " C " Preamplifier £29.10.0

and POWER SUPPLY UNIT ... ASSEMBLED AND TESTED
Deposit SS/18/0. 12 monthly payments of 22/3/3

(h) As above but the TYPE "C"Unit and POWER UNIT supplied as £26.10.0
COMPLETE KIT OF PARTS

Deposit £51610, 12 monthly payments of £1/18/10.
(c) The TRUVOX Mk. VI Deck (incorporating Pause Control and Rev.

Counter) with the Model " C " PREAMPLIFIER and POWER £35. 0.0
UNIT . . . ASSEMBLED AND TESTED

Deposit 2710/0, and 12 months at £2/11/4.
(d) As above but the Model "C" PREMAMPLIFIER and POWER £31 .10.0

UNIT supplied as a COMPLETE KIT OF PARTS
. Deposit 26/610. 12 monthly payments of 22/6/2

(e)
and
The

POWER UNIT .
BRENELL MIL V.. DASSEMBLED andeckwitb the ModelTESTED PREAMPLIFIER £46. 0.0

Deposit 29/4/0, and 12 months at 23/7/6.
(f) As above but the Model " C " PREAMPLIFIER and POWER UNIT £43. 0.0

supplied as a COMPLETE KIT OF PARTS
Deposit S8/1210, 12 monthly payments of PAWL

(a) The WEARITE MODEL "4A" DECK with ASSEMBLED and
TESTED Model " C " PREMAPLIFIER AND POWER UNIT £56. 0.0
incorporating WEARITE HEAD -LIFT TRANSFORMER,

Deposit £1114/0. and 12 months at £41211.
Carr. and Ins. on each above is 10/- extra.

! ! NEW DESIGNS ! !

MULLARD'S "10+10" STEREO POWER AMPLIFIER
A HIGH FIDELITY DESIGN BASED ON
THE FAMOUS MULLARD " 5-10 ".
PROVIDES UP TO 10 WATTS ,per channel)
SUPERB REPRODUCTION. FREQUENCY
RESPONSE FLAT TO WITHIN 3 db from
3 vs. To 60 lie's. AT 50 mW.
TOTAL HARMONIC DISTORTION AT
10 WATTS
PRICE:
(a) ASSEMBLED COMPLETE AMPLIFIER,

illC111,i1/ig CONTROL UNIT 221.0.0
(as Illustrated)
Deposit 24/4/0,12 months of £1/10/10.

(b) A complete KIT of PARTS will be available in OCTOBER, for
This amplifier is bunt to the very highest technical standards and presented strictly to
MULLARD'S specification. It Incorporates a complete Mallard valve line-up including
two of the new triode -pentodes, type ECL86, in each channel. Two specially designed
GILSON OUTPUT TRANSFORMERS with 20% taps are used in class AB push-pull
output stages for ultra linear operation.
The matching CONTROL UNIT is designed to be either attached to the Amplifier (as
Illustrated) or it can be detached for separate mounting on a Cabinet panel. It provides
inputs for CRYSTAL PICK-UPS, RADIO TUNING UNIT, and also for replaying from
our STEREO TAPE PREAMPLIFIER (Briefly mentioned below).
AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND THIS DESIGN it is a MUST
to the serious minded sound enthusiast.
We can also supply the assembled MAIN AMPLIFIER only (excludes control unit)
for operation with our DUAL CHANNEL PREAMPLIFIER, this provides for a more
vent:011e or elaborate installation and would be essential if a low output Magnetic Pick Up,
such as the Decca, is to be used.
PRICE: (a) THE ASSEMBLED MAIN AMPLIFIER with the £30.0.0ASSEMBLED DUAL CHANNEL PREAMPLIFIER

Deposit 113.010, 12 months of £2/4/0.
(b) A complete KIT of PARTS for both Uni,(s will be evadable

in October . . . for £26.0.0
When ordering specify loudspeaker impedance.

£18.10.0

PRE -ANNOUNCEMENT TO STEREO ENTHUSIASTS
In response to the growing demand for stereophonic equipment we have completed the

design of a

HIGH FIDELITY STEREO TAPE PREAMPLIFIER
It will be available in LATE OCTOBER when we will also oder it with matching Tare

Decks.

HOME CONSTRUCTORS-
BUILD A THREE -SPEED

HIGH QUALITY

TAPE RECORDER
44 LIKE THIS

FOR £$5.0.0
Deposit: 0.0.0, 12 months at E2.11.4

FOR THIS WE SUPPLY
 Complete Kit of Parts to Build the

HF/TR3 Tape Amplifier.
The New Collaro "Studio" Tape Deck.
Portable Carrying Case (as illustrated).
Rola/Celestion 10in. x Sin. p.m.
Loudspeaker.

 ACOS Crystal Microphone and 1200ft.
Spool E.M.I. Tape.

Alternatively for those who prefer another make of Tape Deck -we will
supply precisely as above -but in place of the Collaro "Studio" Deck.
We will include
The New Truvox Mk. VI Deck £40 10 0

Deposit R8/2/0, 12 months at 12/1915.
For Constructors with their owe cabinet -WE OFFER -
(a) COMPLETE KIT to build the HF/TR3 MA'S II Amplifier together E26. 0.0

with the COLLARO " STUDIO " DECK
Deposit 25/410, 12 monthly payments of £1/18/2

(b) Ac above but ARK II supplied ASSEMBLED and £
TESTED

12 monthly payments of 22/3/4
"29.10.0

(c) COMPLETE KIT to build the IfF/TR3 MARK II together with the f3i .10.0
TRUVOX Mk. VI TAPE DECK

Deposit 26/6/0, 12 monthly payments of £21612
(d) As above but with 11F/TR3 MARK II supplied ASSEMBLED and .015. 0.0

TESTED Deposit £7/0/0, 12 monthly payments of 22/11/4. .,'
le) COMPLETE KIT to build the HF/TR3 AMPLIFIER with the i42. 0.0BRENELL Mk. V TAPE DECK

Deposit £81810. 12 monthly payments of E3/1/7
If) As above but with RE'/TR3 MASK II supplied ASSEMBLED and £45.10.0

TESTED Deposit 29/2/0, 12 monthly payments of £3/6/9.
(g) THE ASSEMBLED and TESTED 11F/TR3 MARK II AMPLIFIER

with the WEARITE MODEL DECK, incorporates Wearite £56. 0.0
Read Lift Transformer, etc.

Deposit £11/0/0. 12 monthly payments of 64/018
Carriage and Insurance on each above is 10/- Extra.

THE MODEL HF/TR3 MARK II TAPE AMPLIFIER
Incorporating
3 -SPEED TREBLE EQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR
PRICE for COMPLETE
KIT OF PARTS
FULLY ASSEMBLED
AND TESTED

£13.13.0
£17.0.0

Deposit £3/S/ -and 12 months at £1/4111
A Ugh quality amplifier based on the very successful Type "A" design completed In Ski
MULLARD LABORATORIES. ONLY NEW MGR -GRADE COMPONENTS are
incorporated Including MULLARD VALVES and a GILSON OUTPUT TRANSFORMER
. . . has own Power Supply and can be used as indepenent Amplifier for direct reproduc-
tion of Gram. Records or from Radio Tuner. Size 11 x 6 x fin. Send S.A.E. for leaflet
or 2/6 for Assembly Manual.

STEREOPHONIC RECORD
PLAYER FOR SIMPLE UNIT

ASSEMBLY
A most compact portable design consisting of
TWIN CHANNEL AMPLIFIER based on the
latest design by MULLARD LTD., incorporating
top grade Output Transformers, and the new
audio Triode -Pentode Valves Mullard ECL811
Separate Bass and Treble controls. Suitable for
use with Crystal Pick Ups, and capable of genuine
high quality reproduction up to 3 Watts per channel.
An attractive and contemporary portable Case
in two tone colours. The unique feature of the
design is the loudspeaker mounting. Two 8 x 515,.
p.m. elliptical loudspeakers are separately baffled
and mounted in the lid, which is detachable, allowing for each speaker to be individually
positioned In any part of the listening area.

We offer a very versatile stereo arrangement tested and guaranteed which can be
assembled in the minimum of time, at a comparatively Very Low Coat.
PRICE for the ASSEMBLED AMPLIFIER. Two Sin. x Sin. ROLA
SPEAKERS and PORTABLE CASE £14 0 0Deposit £2/16/0. 12 months of 21/0/8.
INDIVIDUAL UNITS available SEPARATELY . . .

ASSEMBLED AMPLIFIER supplied for 27 15 08in. 5in. ROLA LOUDSPEAKERS (3 ohms) each 21 1 0PORTABLE CASE £5 0 0A CHOICE OF SINGLE RECORD PLAYERS and AUTOCHANGERS is available from
Stock (Send S.A.E. for details).

STERN RADIO LTD.
DEPT. W. 109 FLEET ST.,

LONDON, E.C.4
Telephone. FLEET STREET 5812/3/4
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MULLARD " 5-10 " MAIN AMPLIFIER
For use with the MILLARD 2 -stage pre-amplifter with which an undistorted
power output of up to 10 watts is obtained. We supply SPECIFIED COM-
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra -linear PARMEKO or the
PARTRIDGE Output Transformer. £10.0.0Price: COMPLETE KIT (Parmeko 0/put Trans.)
Alternatively we supply ASSEMBLED AND TESTED £11.10.0

ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £1161- extra.

MULLARD'S 2 -VALVE
PRE -AMPLIFIER TONE CONTROL UNIT
Employing two EF86 valves and designed to operate with the Mullard
MAIN AMPLIFIER but also perfectly suitable for other makes.
Supplied strictly to MULLARD SPECIFICATION and incorporating
 Equalisation for the latest R.I.A.A. charactmisties.
 Input for Crystal Pick-ups and variable reluctance magnetic types.
 Input (a) Direct from High Imp. Tape Head. (h) From a Tape Amplifier or Pre -Amplifier.
 Sensitive Microphone Channel.  Wide range BASS and TREBLE Controls.

Price: COMPLETE
ARTS

KIT
OF RTS £6.6.0 - - - --ASSEMBLED AND TESTED E80.0

- COMPLETE MULLARD 5-10 AMPLIFIER
The popular and very successful complete " 5-10 " incorporating Control Unit
providing up to 10 watts high quality reproduction.
Specified components and new MULLARD VALVES are supplied including
PARMEKO MAINS TRANSFORMERS and choice of the latest PARMEKO
or PARTRIDGE ULTRA Linear Output Transformers.
Price: COMPLETE KIT. Parmeko Transformer El 1 sl Os°
Alternatively we supply ASSEMBLED AND TESTED £13.10.0
Hire Purchase (Assembled Amp. only). Deposit £2114/-, 12 months at 19/10.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER El/fl extra.- - - - - - - - - - - - - - -

COMPLETE MULLARD 3-3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3 -VALVE
3 -WATT AMPLIFIER DESIGNED IN THE

MULLARD LABORATORIES.

OF PARTS
Price for COMPLETE KIT £7.10.0
(Plus 6/6 carriage and insurance.)
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 6/6 £8.19.6carriage and insurance) ....

H.P. TERMS: Deposit £2 and 8 monthly payments of £1.
Our kit is complete to the MULLARD specification including supply

of specified components, valves and FARMER() OUTPUT TRANSFORMER. We also
Include switched inputs for 78 and L.P. records plus a Radio position. Extra power to
drive a Radio Tuning Unit is also available.

COMPLETE STEREO AMPLIFIER
Meets the many requests for a low priced but good quality Stereophonic Amplifier. Out-
put power is 4 watts. Inputs for Crystal Pick-ups and Radio Tuner.

KIT OF PARTS £8.10.0 or ASSEMBLED £10.10.0

Mk. II " Fidelity " FM TUNING UNIT
An aft actively presented Unit incorporating MULLARD PERMEABILITY TUNING
HEAR I' and corresponding Mallard valve linc-up. Very rentable to operate with our
Mallard Amplifiers. £10.0.0 £14.5.0
FOR THE CONSTRUCTOR or ASSEMBLED- - - - - -

STERN'S MULLARD DESIGNS

)

SPECIAL CASH ONLY OFFER ! !
The very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M. SPEAKER. ALL FOR ONLY
Plus 716 carr. and ins.). The Amplifier
consists of a 2 -stage design incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almost
any make of Autochanger and is attractively
finished in Grey Colour Rexine-WE ALSO
SUPPLY SEPARATELY:-
(a) The 2 -stage (plus Rectifier) AMPLIFIER

£4 2 6
(b) The PORTABLE CARRYING CASE

£3 17 6
fel 61in. P.M. SPEAKER 18 9 insurance 4!- extra).

STERN'S INTER-COMM or BABY ALARM
A small versatile Unit employing the new MUL-
LARD ECLS6 valve and designed to provide two
(or three) way conversation up to extreme distances.
Operates from A.C. mains 200 to 250 volts and as
in all our designs only new high-grade and guaranteed
components are incorporated. PRICES-MASTER
UNIT and ONE EXTENSION

TARTS 16.17.6 ALI,BrrBEIBUD E8.0.0
The equipment consists of a MASTER UNIT, sin
only Olin. x 5fin. x bin. and ONE EXTENSION
(a second extension may be added at any time).
'The Masher Unit incorporatis switching and power
supply and with the chassis completely isolated from the mains is operated in absolute
safety. Attractively presented in cases covered In quality leatherette.

"Hi-Fi" LOUDSPEAKERS \CO PIEIPMEI NR 1NOGCE 1(13(

GOODMANS-WHARFEDALE-W.B.
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

PRICE REDUCTIONS
(a) The COMPLETE KIT OF PARTS to build
both the " 5-10 " Main Amplifier and the 2-
Stage Pre -Amplifier Control Unit 115.15.0
(h) The "5-10" and the 2 -Stage Pre-Amplifer
both Assembled and Tested £18.18.0
H.P. TERMS: Deposit 2.3(16/- and 12 months at 21 7 8.
(c) The COMI'LETE KIT OF PARTS to
build the Stereo " 3-3 " Main Amplifier and
the Dual Channel Pre -Amplifier Control Unit
(di The Stereo "3-3 " Main Amplifier and the
Dual Channel
Assembled and Tested

Pre-Am plifier Control Unit both
125.0.0

H.P. TERMS: Deposit a and 12 months of £111818.
(e) The COMPLETE KIT OF PARTS to build
one "5-10" Main Amplifier (Partneko Trans-
former) and the Dual Channel Pre -Amplifier
Control Unit £21.10.0
(f) One "6-10" Amplifier (Parmeko Trans
former) and the Dual Channel Pee -Amplifier

£25.0.0both Assembled and Tested
H.P. TERMS: Deposit £5 and 12 months of £1/1618.
(a) COMPLETE KIT OF PARTS to build Two
" 5-10 " Main Amplifiers (incorporating
Parmeko Output Transformers) and the Dual
Channel Pre -Amplifier Control Unit 131.0.0
(h) Two " 5-10 " Amplifiers (Parmeko Output
Transformers) and the Dual Channel Pre -
Amplifier Control Unit both Assembled and

£36.0.0Tested
H.P. TERMS: Deposit £7141- and 12 months
Carriage and insurance 7/6 extra.
Prices quoted are subject to £1/6/- extra for Partridge Trans.

£21.10.0

at £21121-.

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered Cath-
ode follower out-
put. Incorporates
two inputs for

C R Y S T A 1.
I MICROPHONES,

one for CRYSTAL PICK-UPS and a
fourth for Radio or Tape-

laTRTV £8.8.0 AND
ASSEMTESTEDBLED £1 0.0.0

Terms: Deposit £2 and 12 months at 15/-. Model I.L. one microphone input matched
for moving coil or ribbon mike £1/17/- extra.

STEREO DUAL CHANNEL PRE -AMPLIFIER
This model incorporates two 2 -valve Pre -Amplifiers
(described above) combined into a Single Unit
enabling it to be used for both STEREOPHONIC
and MONAURAL operation. It is designed primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an input
of 250 In/v.

Price: COMPLETE E
KIT OF PARTS

l 2.1 0.0 Alternatively ASSEMBLED 115.0.0
and TESTE1)

H.P. Terms on assembled unit: £3 Deposit and 12 months of 11/21-.

STEREO " 3-3 " MAIN AMPLIFIER
Comprise two MULLARD 3-3 Main Amplifiers on one chassis. Operates with above
MULLARD STEREO PRE -AMPLIFIER. Output power 6 watts. Inputs for Crystal

KIT OF PARTS
or ASSEMBLED £11.15.0Pick-up and Radio Tuner tio.0.0

RECORD PLAYERS Many at REDUCED PRICES !!!
Send S.A.E. for ILLUSTRATED LEAFLET

THE COLLARO " JUNIOR " 4 -speed single player with seperate
crystal pick-up
B.S.R. MONARCH UA8 4 -speed Mixer Autochanger with Crystal
Pick-up
THE NEW COLLARD " C 60 " 4 -speed autochanger unit with Studio
" 0 " Pickup
The NEW COLLARD Model RP594 4 -speed Single Record Player
Studio Cartridge
THE E.M.I. 4 -speed Single Record Player, Incorporating a high output
crystal pick-up
B.S.R. MODELS UA12 and UA14. Each a 4 -speed Mixer Autochanger
with Crystal Pick-up
Both available incorporating the B.S.R. STEREO Pick -op, plays
L.P. and 78 records
GARRARD R3209 4 -speed Autochanger fitted with latest Crystal
Pick-up
The latest GARRARD TRANSCRIPTION MOTOR " 301 " £22.7.3
The new GARRARD Model 9HF High Quality Single Record Player 119.8.7fitted with the latest T.P.A. 12 Pick-up arm and G.C.S. Crystal Cartridge
GARRARD Model TA/Mk. II Single Record Player fitted with high £8.10.0output Crystal Pick-up, detachable head

HIRE PURCHASE TERMS available on all units £8/1916 and over.
Carriage and Insurance on each above 5/- extra.- -

£3.15.0
£6.19.6
£7.19.6
£9.18.6

£6.9.6
£7.19.6

£8.13.10
£8.19.6

! ! HOME CONSTRUCTORS ! !

A RANGE OF "EASY TO ASSEMBLE" PREFABRICATED CABINETS
Designed by the W.B. "STENTORIAN" COMPANY for "Hi-Fi" Loudspeaker systems
or to accommodate high quality equipment. The acoustically designed Baas Reflex
Cabinets containing the very successful " Stentorian " speakers give really first class
reproduction and are well recommended. Models are also available to accommodate
high -quality Amplifiers, Pre -amplifiers, Tuning Unite, Record Players, etc. All models
are very easily assembled, in fact only a screwdriver is required.
Fully Illustrated leaflets are available, including complete specifications of the various
STENTORIAN LOUDSPEAKERS. Please enclose S.A.E.

H.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER O.

DEPT. W.

STERN RADIO LTD.
109 FLEET ST.,

LONDON, E.C.4

Telephone: FLEET STREET 5812014
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laNiOWPOW4~
Each price provides
for the COMPLETE
RECORDER including
CRYSTAL MICRO-
PHONE and 1,200ft.
Spool of Tape.
oetwegooafeoke."W

or truly "Hi-Fi Recordings /7

EACH MODEL INCORPORATES THE HF/TR3
MK. II TAPE AMPLIFIER (described on page 108) There are no "better

MODEL CR3/S. Incorporates the Collaro "STUDIO" TWIN TRACK £39.10.n value for money" Tape
3 -speed Deck operating at 151n., 3f in. and 71in. speeds s' Recorders on theH.P. Terms: Deposit 27/18/- and 12 months of 22/17/11. market-if you can't
MODEL TR3/Mk. VI. Incorporates the New TRUVOX Mk. VI TWIN 144. 0.0 call and hear them
TRACK 2 -speed Tape Deck operating at 31 in. and 7iin. speeds
H.P. Terms: Deposit 28/16/- and 12 months of £31417. send S.A.E. for fully

descriptive leaflets.

The "Model HF/G2R" PORTABLE

TAPE RECORDER
(Original Price £33) For Only 22 GNS

H.P. Dep. 24/141-, 12 months £1113/9.
(Carriage and Ins. 10/. extra).
INCORPORATES THE LATEST GARRARD
"MAGAZINE" TAPE DECK and MATCH-
ING AMPLIFIER. Based on the successful
MULLARD TYPE "A" DESIGN and
specifically developed to operate the GAR-
RARD DICK. PRICE INCLUDES THE
GARRARD TAPE MAGAZINE and 4in.
SPOOL OF DOUBLE PLAY TAPE. A
Twin Track Recorder operating at 3Iin.lsec.
providing up to 1 hour 10 mina playing

time. The outstanding features being excellent
Performance and simplicity of operation. Incorporates

EKT. SPEAKER SOCKET, also operates as independent
amplifier for direct reproduction from P.U., Mike or Radio tuner. Weighs only 221b.
WE ALSO OFFER DECK and AMPLIFIER CONNECTED, TESTED, FOR IMMEDIATE
OPERATION, 19 gas. H.P. Dep. £4 and 12 months £11914. Carriage and Ins. 10/. ex.
INCLUDES SPEAKER, tape Magazine and 9in. Spool of Double Play Tape. Comprises
I complete tape recorder chassis ready for easy fitting into cabinet.

DESCRIPTIVE LEAFLETS AVAILABLE-PLEASE ENCLOSE S.A.E.

THE " ADD- A- DECK "
INCORPORATING GARRARD " MAGAZINE "
TAPE DECK and the MATCHED MODEL HF/G2P
PREAMPLIFIER. Supplied on ONE CHASSIS
(as illustrated) READY FOR USE.
PRICE: Inoluding GARRARD MAGAZINE
and a 4in. SPOOL DOUBLE PLAY 18 GNS.TAPE (Carr. & Ins. 101- extra).
H.P. Deposit £3/16/- and 12 months of 2E7/8.
Provides complete tape recording facilities and
designed to replay through the pick-up sockets
of the standard type of RADIO RECEIVER, or
an AMPLIFIER, from which really first class
reproduction Is obtained. It consists of a Twin
Track Deck connected to the Preamplifier and operates at
Skin./sec. speed, providing up to 1 hour 10 mins. playing time.
Only needs connecting to the mains supply and pick-up sockets.
Very simple to operate and easily installed in a cabinet, only four fixing screws being
required.

PesPeePrietwrotisoesPeePeaPei

STERN RADIO LTD.
DEPT. W. 1U9 FLEET ST.,

LONDON, E.C.4
FLEE! SI. t I I 59141'4

BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.1
Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

0A2 17/8 6138 - 6SQ7GT 9/-19HI 10/-150113 18/-DM70 7/65/
0132 17/6 610,46 7/6 6U4GT 12/8 2001 15/8 185BT 34/- ROOF 30/-
OZ4GT 5/- 68E6 61- 6115G 7/6 201,2 27/2 304 .. 10/6 E83F 30/-
1A5 6/- 611118 8/- 61,60 7/- 20L1 27/2 305 .. 10/8 EA50 2/-
1A7GT 12/- 61336 8/- 6V6GTO 8/- 201'1 27/2 807 .. 7/8 EA76 9/8
105 12/6 S2IQ7A 15/- 6X4 51- 20P3 23/10 4033L 12/6 EABC80 91-
106 17/6 6/3117 12/8 6K5GT 6/- 20P4 27/2 5763 12/6 EAC91 4/6
1HSGT 1016 6BW6 8/6 6/30L2 10/- 20P5 23/10 AC6PEN 7/6 E AF41 9/-
11,4 .. 3/6 613W7 0/- 7B7 8/8 25A6G 10/6 ATP4 5/- E)334 2/6
1LD5 5/- 604 5/- 7C5 8/- 25L6GT 10/- AZ31 10/- ER41 8/6
1LN5 51- 6C5 .. 6/6 7C6 8/- 2514G 8/6 AZ41 14/3 EB91 4J -
1N5OT 10/6
1R5 .. 6/6

6CD6G 37/5
6C1I6 9/5

787
..

7 ..
8 9/-76 2525 9/6

25260 10/-
1136 .. 151-
BL63 7/6

K11033 5/-
EBC41 8/6

184 .. 9/- 6E5 12/6 7Y4 .. 7/6 2780 2015 0191,31 EBC81 8/-
185 .. 6/- 6F1 .. 27/2 913W6 15/8 28D7 71- 23/10 EBF80 9/-
1T4 .. 3/6 6F6G 7/- 1001 18/- 3001 8/ - 001135 EB1,83 14/3
104 12/6 013 11/6 10C2 27/2 SOPS 6)- 23/10 El31,89 9/6
1175 6/- 6F23 10/6 10F1 27/2 30F.L1 10/- 0133 19/9 EBL21
91521 15/- 6F24 12/6 10F9 11/6 301,1 8/- CV63 10/8 23/10
2%2 .. 4/6 61,33 7/6 10P13 15/- 301,15 11/6 CY1 19/1 EBL31
3A4 8/- 606 .. 6/6 10P14 19/9 3014 121- CY31 111- 23/10
8A5 10/6 6116 .. 31- 12A6 5/- 30F12 7'8 1/1 .. 3/- EC52 5/6
3117 .. 12/6 635 .. 5/- 12AC6 1516 30PL1 10/6 D15 10/6 EC54 8/-
3146 5/- 636 .. 516 12AD6 1718 30PL13 16/8 DAF91 6/- EC70 12/6
3Q4 .. 7/6 6370 6/- 12AE6 14/9 35A5 21/9 DAF96 8/6 EC92 13/3
3435GT 9/8 61470 5/- 12A1I8 12/6 351,6GT 9/6 DD41 1413 ECC32 5/8
384 . 71- 6K80 6/6 12AT8 7/6 35W4 7/6 DET25 7/6 ECC33 8/8
8174 .. 7/8 6K25 20/5 12AV6 13/- 15Z3 10/6 DF66 15/- ECC34 25/2
IR4GY 17/6 6L1 23/10 12KA6 8/- 35Z4CIT 6/- DF96 8/6 ECC35 8/6
51740 616 6LSG 8/- 12BE6 91- 35Z5CIT 9/- DF97 9/- ECC40
54740 DV - 6L7GT 7/6 12B117 21/9 43 .. 10/- D1463 8/6 23/10
01(3 .. 8/6 61,18 13/- 12.17GT 9/6 500,5 10/- DH76 5/- ECC81 6/-
52I3 .. 20/5 61,19 23/10 MI5 18/4 50L6GT 9/6 D1477 7/- ECC82 6/8
5Z4 9/- 6LD20 16/4 121i7GT 518 53KU 20/5 DK40 21/9 ECC83 7/8
6A8 9/- 6N7 81- 12K8 141- 72 .. 4/6 DK91 6/6 ECC84 9/-
0A.C7 4/- NP26 20/5 12Q7GT 9/- 78 .. 6/6 DK92 9/- ECC85 8/6
6A(15 5/6 6P28 27/2 128A7 8/6 9/- DK96 8/6 ECC88 18/-
6AG7 7/6 6Q7G 6/6 12907 8/6 83 .. 15/- DL66 17/6 ECF80 10/6
OAKS 8/- 61170 10/- 129K7 6/- 85A2 16/- DL68 15/- ECF82 10/8
6AQ5 7/6 62,470T 8/6 12E307 11/8 90AG 67/6 DL92 7/- ECF86 20)5
OATS 7/- 6007 7/6 1497 28)6 90AV 67/6 DL94 7/6 ECH21
6.A116 10/- 68L7GT 6/6 12Y4 10/6 90C1 16/- DL96 8/6 23/10
6AV6 13/- 60N7GT 5/6 19AQ5 10/6 90CG 37/6 DI,815 10/8 ECH35 6/6

ECH42 9/-
ECH81 9/-
E01183 14/3
ECL80 9/-
ECL82 10/8
ECI.83 19/9
ECL86 17/-
EF9 23/10
EF22 14/-
11F36 4/-
EF37A 3/-
EF39 5/6
EF40 ..15/-
EF41 9/-
EF42 _10/8
EF60(A) 7/-
EF50(E) 5/ -
RPM 5/-
EF73 ..10/6
EF80 6/-
EF85 6/ -
EMS ..10/6
EF89 .. 91-
EF91 4/6
EF92 4/6
EF97 ..13/7
EF98 -13/7
EF183 19/1
EF184 12/8
EK32.. 8/8
EF32 5/-
EL33 ..12/6
EL34 ..15/-
EL37 ..25/2
EL38 -2712
EL41 9/ -
EMS -10/8
EL81 ..17/-
EL83 ..20/5
EL84 .. 7/6
EL85 ..14/3
EL86 ..17/8
EL91 5/-

EL95 10/8
EL820 19/1
EL822 25/-
V434 9/6
EM71 23/10
EM80 9/-
ER81 9/-
EM84 10/6
E1185 17/8
EN31 53/-
Erni 9/-
EY83 17/-
EY86 9/-
EZ40 71-
EZ41 7/-
EZ80 7/-
EZ81 7/-
FC4 ..15/-
GU50 27/6
GZ30 9/-
07,32 10/-
0Z33 20/5
0134 14/-
HL2 7/8
115/309 25/2
HVE2 20/-
HvR2A. 6/-
KT2 5/-
KT33C 10/-
KT36 30/7
KT41 28/10
KT44 12/8
KT61 12/8
KT63 7/-
KT66 15/-
KT88 24/-
KTW61 6/8
KTW62 7/6
KTW63 6/6
KTZ41 8/-
KTZ63 7/6
163 .. 6/-
51FIL4 7/8

511114 8/-
N37 23/10
5178 20/6
5/108 23/10
N308 21/1
11339 15/-
PCC84 8/-
PCC615 9/6
PCC88 18/-
PCC89 11/8
PCF80 8/-
PCPS2 10/6
PcF84 17/-

pPPcCCLFL881 111500 ;16--

PC184 12/6
PCI,85 171-
PCL86 17/-
PEN25 4/8
PEN45 19/6
PEN48 7/6
PL33 19/9
PL36 ..12/-
PL38 ..27/2
PL81 ..10/6
PL82 .. 7/8
PL83 9/-
PL84 ..13/-
P1820 19/-
PX4 -10/6
PY31 17/-
PY32 -12/6
PY80 7/6
PY8I .. 8/6
PY82 7/-
PY83 .. 8/6
PY88 ..13/7
PZ30 -20/5
QP2I 7/-
OP25 -14/6
Q0150/15

10/6

R18 ..14f -
R19 ..20/5
RG1/240A

54/-

U4020 19/1
UABC80 9/-
UAIN2 9/6
01341 12/-
in3C41 8/8

8111R4314

37//66 UBF80 9/-
UBC81 11/8

SP61 .. 8/6 UBP89 9/8
8025 ..27/2 0°C84
T41 .. 91-
TDD4 12/8
TP22 ..15/-
TP25 ..15/-
TY86P 13/7
1712/14 8/8
1716 ..10/-
U18/20 8/8
1119 ..36/-
U22 .. 8/-
1324 ..80/7
1725 -18/4
1726 ..10/-
1131 .. 9/8
1133 ..27/2
U33 ..27/2
U37 ..27/2
U45 .. 9/-
U50 .. 6/I3
U52 .. 8/8
1378 6/-
17107 ..17/-
0191 ..17/-
17281 -20/5
11283 ..28/2
U301 23/10
U329 ..14/-
15339 ..17/-
13404 .. 8/8
178)1 30/7

14/11
130085 9/-
UCF80 17/-
IICH21

23/10
UCH42 9/6
UCH81 9/6
ITCL82 11/6
ITCL83 19/9
TTF91 9/-
LTF42 18/6
UF80 10/6
UF85 9/-
11786 18/4
11E89 .. 9/-
87141 9/-
ITL44 27/2
UL46 14/0
UL84 8/8
trAf 4 17/8
U5134 17/8
13180 15/8
URIC 19/1
UU6 20/5
UU8 27/9
UU9 7/6
UY1N 19/1
UY21 17/-
UY41 7/6
17Y85 7/-
VMS4B 15/-

VP4 ..15/-
VP4B 23/10
VP23 6/6
VP41 8/-
VR105 8/-
VR150 7/6
VT601 5/-
VT61A 5/-
Vu89 8/-
W76 .. 5/6
W77 .. 4/8
W81M 6/-
X91 ..15/-
X61 -12/8
X63 . 9/-
X65 -12/8
X66 ..12/6
X76M 14/-
X78 23/10
A79 23/10
X5(1.5) 6/8
XF01 18/4
XFY12 9/6
XFY34 18/-
XH(1.5) 8/8
V83 . 7/6
Z66 ..17/8

MIDGET
SILICONE

RECTI-
FIERS

two in series
give 240 v.
at 9 amp.
10/6 ea. No
larger than
a resistor!

Transistors
and Diodes
0D3, 4, 5, 6,

0A70.. 3/-
0A73 3/-
0A79 3/-
0A81 3/-
0A88.. 4/-
0A91 .. 3/6
0A95 .. 8/6
oA210 11/-
0A211 20/-
0016 ..48/ -
°CID ..48/-
0C22 _28/-
0023 _87/-
0026 ..25/-
0C28 -25/-
0035 -25/6
0044 ..11/-
0C45 -10/-
0065 ..22/6
0006 ..25/-
OC70 .. 6/6
0071 .. 6/6
0073 .. 8/-
0073 .16/-
0078 .. 8/-
0077 _15/-
0078 .. 8/-
0081 .. 8/-
0C139 24/-
0C170 13)6
0C171 14/6
00200 16/6
00203 241-
OCP71 2943

Terms of business-Cash with order or C.O.D. only. Complete catalogue of valves, holders, metal rectifiers, All valves boxed, fully guaranteed, and new menu.Post/Packing charges 6d. per Rem. Orders over £3 post volume controls, electrolytics, transistors, germanium facturers' stock or government stores surplus.free. C.O.D. 2/6 extra. Any parcel insured against
diodes, Illvac miniature valves, resistors, and condensers, First -grade goods only, no seconds or rejects. Pleasedamage in transit for 61. extra. We use open for personal

shoppers. Mon -Fri. 8.30-5.30. Sate. 8.304 p.m. with terms of business, price 6d. enquire for any type not hated. S.A.E. please.
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C.R.T. BOOSTER TRANSFORMERS
TYPE A. OPTIONAL 25% and 50% BOOST. 2 V. OR
4 V. OR 6.3 V. 01110.8 V. OR 13.3 V. MAINS INPUT. 12/8
TYPE A2. HIGH QUALITY, LOW CAPACITY, 10/15 pF.
OPTIONAL BOOST 25%, 50%. 75%. MAINS INPUT.

16/6
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 4, 6.3,
7.3, 10 and 13 VOLTS. BOOST 25 % AND 50%. LOW
CAPACITY. 21/-. Full instructions supplied.

RESISTORS. All preferred values. 20% 10 ohms to 10
meg., f w., 4d.; 4 Ir. 44.; 1 w. 6d.; 14 w. 8d.; 2 Ir. 1/,
HIGH STABILITY. 4 w., 1% 21-. Preferred values 10
ohms to 10 meg. Ditto i5% 9d., 1000 to 6 meg.
5 WIRE -WOUND RESISTORS 1/3

10 watt 25 ohms -10,000 ohm. 116
15 watt 2/-
12,500 ohms -50,000 ohms. 10 w 3/ -
WIRE -WOUND POTS. 3 w. WIRE -WOUND POTS 4 w.
Pre-set Min. T.V. type, Standard size Pots. long
Knurled Slotted knob. Spindle High Grade. All
All values 10 ohms to 25 K. values 60 ohms to 50 K.
3/- ea.; 30 K., 50 K., 4./-, 6/6; 100 K., 7/6.
Ditto 4 w. Carbon Track, W/W EXT. SPEAKER
SO K. to 2 Meg. 3/-. CONTROL 100. 3/-.
OfP TRANSFORMERS. Min'ature 3V4, etc., 4/6. Heavy
duty 20 mA., 416. Multi- atio push-pull, 7/6. Ditto
Push -Pull 10 watts 15/6. Push-pull 20 w. 6 k. P.P. 30/-.
L.F. CHOKES. 1011 50 mA. 4/6. 1011 65 mA. 5/- 101185
mA. 10/6. 1011 120 mA. 12/6. 1011 150 mA. 14/-.

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD 250-0-260, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., tapped 5 v.
or 4 v. 2 a. Ditto 330-0-350 22/8
MINIATURE 220 v. 20 mA., 6.3 v. 1 a 10/6
MIDGET, 220 v. 45 mA., 6.3 v. 2 a. 15/6
SMALL, 100-0-200 60 mA.. 6.3 v. 2 a. 17/6
STANDARD, 250-0-250, 66 mit.. 8.3 v. 3.5 a. 17/6
HEATER TRANS., 6.3 v. 14 a.. 7/6; .... 4 amps. 10/6
GENERAL PURPOSE LOW VOLTAGE. Output 3, 4, 5,
6. 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 A. 22/6
AUTO. TRANS. 160 w., 0, 10, 120, 200, 230, 260 v. 22/6
AUTO TRANS. 600 w., 0, 115, 200, 230, 250 v 82/6

ALADDIN FORMERS and cores, fin. 8d.; lin. 104.
0.3in. FORMERS 5037 or 8 and Cans TV1 or TV2.
21 in. sq. x 21in.,or fin. eq. x lfin., 2/- with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6 1, 2/3.
SOLON. Midget Soldering Iron, 200 or 240 v ,22 w., 24/,
MAINS DROPPERS. 3 x 1}in. Adj. Sliders .3 amp.
1,000 ohm, 4/3. .2 amps. 4/3. I amp. 2,000 ohms 51-.
LINE CORD. .3 amp. 60 ohms per foot, .2 amp. 100 ohms.
per foot, 2 -way, 1/- per foot, 3 -way 1/- per foot.

CRYSTAL MIKE INSERT by Acos 8/6
Precision engineered.Size only llin. dia. x fin.
ACOS MIKE 40 25/- TfiL, STICK MIKE 35/ -

MIKE TRANSF. 60:1, 3/9 ea., 100:1 Potted 10/6.
LOUDSPEAKERS PM. 3 OHMS, 211n. 19/6. 3im 19/6.
in. 17/6. 8in. x Sin. Goodman, 21/-. 7in. x 4in.

Rola 18/6. 10in. x bin. Goodman 27/6. 8in. Plessey
1916. 64in, Rola 18/6. 8in. Rola 21/, 10in. R.A. 30/-.

Plessey 30/-. 12in. Plessey 15 ohms 45/-. Stentorian
11E1012, 95/,
TWEETERS. 4in. 25/-.
2in. Baker 15 wt. Stalwart, 3 or 15 ohms, 90/-.

12in. Baker ditto., foam suspension, 15 ohms, £6.
121n. Baker Ultra Twelve £17/10. 20 Pp.,. to 25 k.e.s.

I.F. TRANSFORMERS 7/6 pair
485 ke's. slug tuning miniature can If x f x fin. High
@ and Good bandwidth. Data sheet supplied.

CRYSTAL DIODE G.E.C. 2/-. GEX34 4/, 40 Circuits 3/-.
H.R. HEADPHONES. 4,000 ohms, brand new, 15/- pair.
SWITCH CLEANER. Fluid, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS. 365 pf. Miniature. Olin.
x 14in. x Ifin. 10/-. 600 pf. Standard with trimmer.,
9/-; Midget 7/6 with trimmers 9/-. Single 50 pf., 80 p1.,
100 pf., 160 pl.. 5/6. Solid dielectric 100, 300, 600 pf., 3/6.
VALVE HOLDERS, EA50, 6d. Eng. or U.S.A. 4, B. 6, 7
pin. 1/-.
MOULDED Mazda or Int. Oct. 6d.; B7G, BOA, BOG, BOA,
9d. B7G with can, 1/6; B12A, 3/3; BOA with can 1/9.
CERAMIC. EF50, B7G, BOA, Oct., 1/-; B7G, BOA cane. 1/-.

TELEVISION REPLACEMENT
Line Output Transformers

from 45/- each, NEW stock
and ether timebase components

Most makes available. S.A.E. with all enquiries.

WAVECHANGE SWITCHES
p. 2 -way, or 3 p. 2 -way; short spindle 2/6

8 p. 4 -way, 2 wafer, long spindle 6/6
p. 6 -way, or 4 p. 2 -way, or 4 p. 3 -way, long spindle 303
p. 2 -way, 3 p. 4 way or 1 p. 12 -way, long spindle . 3/6

Wave change MAKITS " 1 wafer, 8/6; 2 wafer, 12/6;
wafer, 16/-. Additional wafers up to 14, 3/6 each extra.

TOGGLE SWITCHES O.P. 2/-; D.P. 3/6; D.P.D.T. 4/,
MORSE KEYS, good quality with mores code, 2/6.
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 8 or
2 v. 11 -amp., 8/9; 2 a. 1113; a 17/6; 6 a 22/6.

CHARGER TRANSFORMERS. Tapped input 200/250 v.
or charging at 2, 6 or 12 v., If a.,15/8; 2 x.,17/8; 4 a., 22/6.

Charger circuit free. AMMETERS. 4 a. and 5 a., 13/8.

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. 17db
gain. Kit 29/6 less power; or 49/6 with
power pack. Plans only 6d.
Also Band I version same prices.

(PCC84 Valve if preferred)

" REGENT" 4 VALVE

" 96"
RANGE

VALVES

KIT
is,

PRICE

£6. 6. 6.
Carr. 4/ -

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful 7 x 4in. high
Flux Speaker. T.C.C. Printed Circuit and con-
densers. Components of finest quality clearly
identified with assembly instructions. Osmore
Ferrite Aerial Coils. Rexine covered attache
case cabinet. Size I2in. x Bin. x 4in. Batteries
used B126 (L5512) and AD35 (L5040), 10/ -
extra. Instructions 9d. (free with kit). Mains
Unit ready made for above, 39/6. Sold
separately.

MONARCH RECORD PLAYER

3.,

SAVE

POUNDS.'

.....
BUILD IT YOURSELF using 4 -SPEED BSR MONARCH

AUTOCHANGER
READY BUILT 3W. AMPLIFIER, HANDSOME PORT-
ABLE CASE. HIGH FLUX tin. LOUDSPEAKER.

FULL INSTRUCTIONS SUPPLIED.

ZCar andZdeal e. 5/ 212 .10 .0

RECORD PLAYER BARGAINS

,

no Willhonti, Sua,I

7$1kijiZVIMIim
4 Speed Autochangers, BSR, U.A.14 0 10 0

Collaro Autochanger E7 19 6

Garrard RC 209 E9 9 0

Garrard RC 210 LIO 10 0

4 speed Single Players:
EMI Monaural. £6/5/- Stereo E6 19 6

Garrard TA Mk. II 03 8 0
Garrard 4 HF Transcription EI7 19 6

Garrard Stereo Heads £2 extra.
AUTOCHANGER ACCESSORIES

Suitable player cabinets (uncut boards) 49/6
Amplifier player cabinets with cut boards 631-
2 -valve amplifier and 64in. speaker for above I.,n,
Ready mounted on belie I2in. x 7in., 3 In. deep. '..
All Sapphire stylil available from 61- each.

NEW MULLARD TRANSISTORS
Audio 0071 6/-; 0072 8/6; BF 0C44 10/6; OC45 9/6.
" P.W. " pocket six transistor kit, all parts, printed
circuit and cabinet, 2.8/19/-.
Weyrad Printed Circuit Components in Stock.
Coiptructors Book 21, 7 x din. Speaker 350 25/-.

485 Ko/s. SIGNAL GENERATOR. Total cost 19/..
Uses B.P.O. Unit ZA 30038 ready made.
POCKET SIZE 24 x x lie.
Blight modifications required, full Instructions supplied.
Battery 7/6 extra 69 v. + 14 v. Details B.A.E.

VOLUME CONTROLS
Midget size:

Long spindle. Guaranteed
1 year. All values.
5 K. ohms up to 2 Meg.
No switch 3/-, D.P. Sw. 4/6
Linear or Log Tracks.

80
ohm
Cable Coaxia

Semi air spaced, fin. dia.
Ideal Band III Ad
Losses cut 50% '0.4 yd.
40 yds. 17/6. 60 yds. 25/-.
FRINGE QUALITY
AIRSPACED .. 1/- yd.

COAXIAL PLUGS .. 1/- LEAD SOCKETS .. 2/ -
PANEL SOCKETS 1/- OUTLET BOXES .. 4/8
BALANCED TWIN FEEDER per yd. 6d., 8021 or 3000.
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohms.

ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled,
with 4 sides, riveted corners and lattice fixing holes
with 24in. sides 7 x 4in. 4/6; 9 x 7in. 5/9; 11 x 7in.
6/9; 13 x 9in. 8/6; 14 x Olin. 10/6; 15 x 14in 12/6;
and 18 x 16 x lin. 18/6. Panels 10 x 7in. 2/3; 12 x
810. 3/-; 14 x Oin. 4/-; 12 x 121n. 4/6.

BLACK CRACKLE PAINT. Air drying, 3/- tin.
P.V.C. CONN. WIRE, coloured, single or stranded, 2d. yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.
CORED SOLDER RADIOGRADE, 44. vd., 41b. 5/-
PAXOLIN x lOin., 1'6.

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS "BRAND FIVE"

lie. 600 feet 16/- MY LA R DUPONT
5in. 900 feet 18/6 Super High Fidelity
bfin. 1,200 feet 23/6 Double Play
7in. 1,200 feet 25/- bin. 1,200 feet.... 37/6
7in. 1,800 feet 35/- 7in. 2,400 feet.... 60/ -

Illustrated leaflet S.A.E.
Spare Reels 3in. 1/6; 4in., 5M., 51 in. 2/-; 7in. 216.
"Instant " Bulk Tape Eraser and Head Daunt.
200/250 v. LC., 27/6. Leaflet S.A.E.

RECTIFERS. R141 5/-; R512 6/-; RM3 8/-; RM4 16/-
EM5 20/-; FC31 27/6; 14A86 17/6; 14A100 21/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 mA. 7/6; 60 mA. 8/6; 85 mA. 9/6; 200 mA. 21/-
300 mA. 27/6; Full Wave 75 mA. 12/6; 120 mA. 15/-
COILS. Wearite " P " type 3/- each. Osmor Midget ' Q '
type adj. dust core from 4/- each. All ranges.
TELETRON. L. and frf. T.R.F. with reaction, 3/6.
FERRITE ROD AERIALS. M.W. 8/9; M. & L. 12/6.
Ditto for transistor. MW - 7/6. 51. & L. 10/-.
T.R.F. COILS. A/1TF 71- pair. H.F. CHOKES 2/6.

JASON F.M. TUNER COIL SET 29/-. H.F. coil aerial
coif. Oscillator coil two I.F transformers 10.7 Mels.
Detector transformer and beater chokes. Circuit and
component book, using four 6A316 2/6. Complete kit
rh1T1 with Jason Calibrated dial and 4 valves, 28/9/-.
or with New Jason Cabinet FMT2, £2 extra.

CONDENSERS. New Stock. .001 Mfd. 7 kV. T.C.C., 9/6.
20 kV.. 916; .1 mid, 7 kV. 9/6; 100 p1. to 600 pf. Micas, 64.
Tubular 500 v. 0.001 to 0.05 mfd., 9d.; 0.1, 1/-; 0.25.
116: 0.5 1/9; 0.1/350 v. 9d.; 0.1/1,000 v. 1/9; 0.1 mfd.
2,500 v., 3/6; 0.001 mfd. 2,000 v.. 1/9; 500 pf. 20 kV. 9/6.
CERAMIC CORDS. 600 v. 0.3 pf. to 0.01 mid., 9d.
SILVER MICA CONDERERS. 10% 5 pf. to 600 pf., 1/-;
600 pf. to 3,000 pf., 1/3.
CLOSE TOLERANCE Ilk pf.) 2 M. to 47 pf., 1/8. DITTO
1% 50 pf. to 815 p1., 1/9; 1,000 pt. to 2,000 Pf., 2/-.
TRIMMERS. Ceramic 30, 50, 70 pf., 9d.; 100 pf., 150 pf.
1/3. 250 pf.. 1/6. 600 pf., 760 pf., 1/9. Phillips, 1/- ea

NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR TUBULAR CAN TYPES

150/350 v. .. 5/6 16/450 v. .... 5/-
100/25 v. .. 2/- 32/350 v. . 4/-
250/25 v. .. 2/6 100/270 v. 5/8
500/12 v. .. 3/- 6,000/6 v. .... 5/-
8+8/450 v. 3/6 8+16/460 v... 6/-
8+16/450 v. 3/9 32+32/350 v. 91-
8 + 16/500 v. 5/6 32+32/450 v. 6/-
16+16/450 v.4/3

516+16/500 v.6/- 640+0+ 51201 138 50

v.
7/111-6

5000 v. .. 2/- 32+32/350 v.4/6 100+200/275,12/3
SUB -MINIATURE ELECTROLYTICS (15 v.1
1, 2, 4, 5, 8, 25. 50 mfd., 100 mfd., 2/6 each.
SPEAKER FRET. Gold Cloth 17in. x 25in., 5/-; 26in. x
35in., 10/-; Tygan 521n. wide, 10/- ft., 26in. wide 5/- ft.
Green or Bed. Other colours. Samples S.A.E.

11510 v. .. 2/-
2/350 V. .. 2/3
4/450 v. .. 2/3
8/450 v. .. 2/3
8/500 v. .. 2/9
16/450 v. .. 3/-
16/500 v. .. 4/-
32/450 v. .. 3/9
20/25 v. .. 1/9

NEW and boxed VALVES 90 day guarantee
1R5 7/6fiL60 10/6 EA50 1/6 E Y51 .. 8/6
165 .. 7/8 6N7M 6/6 EAB080 8/6 EY86 ..10/-
1T4 8/- 6Q70 7/6, EB91 6/- IHABC80 12/6
2X2 .. 3/6 60A791 6/-1E/1033 .. 8/6 HVR2A 6/6
394 .. 7/6 60)731 6/6-EBC41 .. 8/6 M1.114 .. 91-
3V4 7/6 681,17 6/6[EBFSO ..10/- P61 .. 3/6
5114 .. 716 6V6G 6/6'ECC84 .. 9/6 PCC84 .. 9/6
5Y3 .. 7/6 6X4 7/6IECF80 .. 9/6 PCFSO . 9/6
5Z4 9/6.6/25 .. 6/13M0142 10/6 PCL82 ..11/6
BANS 5/- 12A6 718 ECL80 -10/6 PENIS .. 8/8
6BE6 7/6112AT7 EU- ECL82 -10/6 PL82 -.10/6
6B118 9/6,12AUT 8/- EF39 5/6 PY80 .. 7/13
6BW6 9/6'12AX7 8/- EF41 9/6 PY81 .. 9/8
6D6 6/- 12BA6 8/6 EF50 5/6 FY82 7/6
6FG6 7/6 12BE6 8/6 EF80 81- 9P6I .. 303
6H6GT 3/6 12K7 6/6 EF86 -12/6 UBC41 .. 9/6
6)5 616'12.111 616 EF92 .. 5/8 UCH42 9/6
8J6 5/8 32L6 9/6 ELM .. 51- UF41 .. 9/6
6J7G.. 6/6 35Z4 7/6 EL41 .. 916 131.41 .. 9/6
6K6GT 6/6 80 .. 616 EL84 8/6 UY41 81-
6K7(1 5/- .807 .. 5/3 EZ40 7/6 022 . 8/-
6K813 7/8 954 .. 1/6 EZSO .. 7/6 052 . 7/6
DK96, DAP.. DP96, 01,96 8/6 ea. 30/- set.

RADIO COMPONENT SPECIALISTS
POSTAL SERVICE II-, OVER 0 FREE. C.O.D. 1/6. (EXPORT C.W.O. POST EXTRA.) Wed. I p.m.

48 -HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON

THO 1665 Buses 133 or 69
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and MAIL ORDER SERVICE
52 Tottenham Court Road, London, W.1  Open 9-6, including Sots., Thurs. 9-1 LANgham 0141

VIBRATION PICK-UPS ELECTRIC
£4.10.0 ACTUATORS

Special offer of aircraft
Type 4-260 by Consolidated quality, precision engineered
Electrodynamics Corp. of rotary actuators by leading
America. Utilizes variable British manufacturers. In
reluctance to measure ac- new or first-class used con-
celeration from zero to 100 dition. For 24 volt opera -

1 c.p.s. up to plus or minus tion.
12g. Pick-up consists of TYPE 2

pring mounted seismic mass which is the common armature Split field, series wound, reversible motor fitted with electro-magneticof two variable inductors. Deflection of armature due to brake. Max. load 50/60 lb./in. Output 0.02 h.p. at 13,000 r.p.m.gravity, centrifugal or acceleration forces change inductance Reduction gear ratio 2,857 to 1. Length 7in. Weight 211b.which is then measured in an a.c. bridge circuit. Range: Fitted with adjustable limit switches." G "-plus or minus 12 (stops set at 15). Freq.: d.c. to 100
c.p.s. or more. Linearity 1 % or less distortion with amplitude TYPE 3
change. Nominal impedance per coil: 400 ohms at 2 kc/s (3 mh, Similar in appearance to above. Designed for operation of 3 -position -
100 ohms d.c.) 574 ohms at 3 ke/s. Output: 45 mV per g. with type valves in which actuator gives wide variety of angular settings10 volt 2 kc/s carrier, 64.5 mV with 10 volt 3 kc/s carrier. determined by position of limit switches. Max. load 50 lb./in. Out -Mounting base 11 x 21in. (11 without cable clamp). Height: put 0.017 h.p. at 17,000 r.p.m. Full range travel: 140 deg. in 2 seconds.
(in. Weight: 2 oz. Any position mounting. Sensitive axis Weight 3.25 lb.
normal to base.

3cm. SIGNAL GENERATOR
TS 13AP " X " band Signal Generator
with integral checking wavemeter
covering 9305-9455 Mc/s and providing .,
pulse, square wave, or FM modulation.
Pulse width and shift variable: FM
from external sawtooth supply. Metered
power output of 5 microwatts minimum
on CW or pulse into calibrated atcen-
uator. P.R.F. plus or minus 1 kc/s on
self -sync. operation on 350 cis -4 kc/s
triggered. Valves: 723 A/B, 2 x 6AC7,
3 x 6SN7GT, 6S6, 5U4G, 5Y3, and
3 x VR105/30 stabilisers. In black crackle case containing leads.
Size: 20 x 10 x 111in. deep. Complete with diagrams and handbook.

MEGISTORS, 125, 1,000 or 10,000 MEGohms
Glass encapsulated. Tolerance 10%. One of each value plus any
chosen two, only

I

£251
Carriage £1

5 for 10/- Post paid.

TRANSMITTER/

RECEIVER APN-1 I
A complete 14 -valve radar
set covering 420-460 Mcls.,
ideal for conversion to radio
control of models or 70 cm.
work. Brand new and com-
plete with all valves, but less

E2
dynamotor.

Carriage 7/6.

GEIGER COUNTER TUBES
Low voltage, Halogen quenched Geiger Mueller tubes by a famous
British manufacturer. Working voltage 400-450. Highly sensitive:
effective length 11.8 cm. Background 90 counts/min.-max. response
30,000 counts/min. Plateau 80 volts. Stainless iron electrode.
Similar to tubes fitted in high-grade instruments and used in demon-
stration counters on B.B.C. and I.T.V. programmes. IDEALLY
SUITED FOR HOME -BUILT GEIGER COUNTERS, BASIC
EXPERIMENTATION, AND INSTRUCTION AS WELL AS
SERIOUS WORK. Circuits of simple, all -transistor and conventional

and guaranteed. &1 I..
valve counters supplied on request. Brand new rim/

Postage 2/6. I
PRESSURE SENSING INDUCTANCE
Highly sensitive device consisting of ferrite encapsulated 160 kc/s.
coil unit and aneroid capsule which changes frequency with changes
of pressure. Coil Q43; capacitance 870 of. In (in. square aluminium
can on 21in. diameter lightweight plug-in unit. 20&qv Carriage 2,'6.

COLD CATHODE TRIGGER TUBES
Sub. miniature cold cathode valve developed by Ericsson primarily
for computer work. Anode -cathode running voltage of 95 to 140
at 4.5 mA, and at 290 anode volts require a trigger current of only
250 microamps to cause the anode to take over the discharge. Typical
ionization time: 90 microseconds. 'Will withstand up to 310 volts
with zero trigger voltage without self -igniting. Complete with full
performance data in original packs of 100 at the special price of15.0.0
Minimum quantity supplied: 6 for 10/- Post paid. Post paid.

75/- Post paid.

- BARGAIN OFFERS
VCR139 (Cossor 23D equivalent) 24in. cathode ray tube 15,'-.
Postage 2,'6.
Mains suppressor in diecast sealed case, 2 for 5/-. Postage 2/-.
Double pole knife changeover switch on porcelain base, 2 for 4/-.
Postage 1/-.
Pyrex aerial insulators, four 3M. OR one 7in., 6/-. Postage 1'6.
Neons, ten 115 volt for 19/-. Postage 2/6. Six 80 volts for 6/ -.
Postage 1/6.
Bulgin type " M " microswitches, 4 for 10/-. Postage 1/6.
Metal rectifiers: selenium 6-12 volt 14 amp., 9/6. 21 amp., 9/6.
4 amp., 16/6.
Charging transformers: Pri. 200/250 volts, Sec. 31, 9 and 17 volts,
at 4 amps., 18,6. Postage 3/-.
STC Miniature Silicon Diodes, input 50 v. peak inverse; output
15 v. 0.5 amp. D.C., 4 for 10!-. Post paid.
Mains Overload Cutout Switch. Preset at 13A. but adjustable.
Instant reset. 2 for 5/-. Postage 1/-.
APN1 Transducer. 6/-. Postage 1/6.

£6.10"

75/- Post paid.

TELEVISION

OSCILLOSCOPE
Release of a small quantity
of the latest version of the
well known APN-4 In-
dicator Unit from the
American Loran Air -
born radio navigation
system. This provides a
golden opportunity to
make a serious television
servicing and develop-
ment tool as described in
Wireless World. Steel,
double -deck, chassis with
fully screened 5CP1 tube

Carriage 10 -. in the centre, all high-
grade capacitors and re-

sistors, separate tag boards and layout diagrams for individual sections
etc. Modern circuit technique centred around one type of valve (14 of
6SN7 double -triodes and 8 of 6H6, plus three 6SL7 and one 6S17).
and R.C.A. 100 kc/s Crystal. Brand new with W.W. Circuit
for conversion.

25 Os Tuning Fork Drive 61:Y -
AMPLIFIER Carriage

Modern light -alloy cased. Drive unit
type 114 containing a robust 81in.

induction sustained 25 c/s tuning
fork with attendant induction
pick-ups and waveform amplifier
comprising 2 D F50, CV1092
diode and 6L6 output. 5U4G
rectifier and VS11Q stabiliser in
power supply derived from high -
cycle transformer -easily replaced
by standard mains type. High

grade components throughout. Easily
removed, flexibly mounted tuning fork

assembly energised by 6.3 volts A.C. only.
Case size: 81 x 74 x 10i.
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VISUAL INDICATOR Model S.47
One vertical and one horizontal meter,
together with two neons in durable black
plastic case. Vertical meter: 0-400 micro -
amps. Horizontal meter: 200-0-200
microamps. Neons housed in pull-out,
bayonet type lampholders at rear of case.
Size: 3.1in. dia. x 41in. overall. Unused. 1 0/. Post &

packing 2/6

EXTRACTOR FANS
Brand new, 230/250 volts A.C. mains operated,
extractor fans, absolutely complete except for ex- Top quality, current production washtubternal shrouding which can be readily made up from
simple sheet metal wrapping to suit any particular A.C. mains,installation. Continuously rated, smooth motor;

boiler immersion thermostats for 250 v.

Simple,
manufactured to B.S. 1555.

reliable construction has 31 xbalanced 3 -bladed 6in. fan. Size 7/in. dia. x 4in. lin. brass tube element, which directlydeep. 27/6 P. & P. 2'6. actuates microswitch. Adjustable over
=0 to 190° F. Brand new. 15'-.

I CAMERA EXPOSURE METER
Extremely sensitive illumination meter by

II G.E.C. covering 0 to 50 foot candles and 0
to 500 Lux. Powerful 1 lin. diameter photo-
cell operates precision engineered moving coil

Imeter with horizontal scale to provide t
magnificent incident light exposure meter -
particularly for colour work. Unit is brand
new in E.R. case and is supplied complete

Iwith simple instructions and exposure com-
puter for use as a 3 -range sensitive exposure
meter for all camera work. Unique, limited
quantity bargain offer.

ONLY 27/6

P. & P. 1/6.

PRECISION POTENTIOMETER
Magnificent ball -bearing mounted, 25k, 10 watt, precision wire -

Brand New. 30/- Post free.

I IMMERSION THERMOSTATS'

15/ -

Carr. 2 6.

MAINS OPERATED TIME SWITCHES
wound potentiometer by Colvern. Brand new in original carton with' Superb, compact, precision time switches by a famoustest certificate and 10 -position calibration check readings. Extra long 40/1-British manufacturer, consisting of absolutely silent,spindle. 10/-, postage 2/6. self-starting, synchronous clock and timing mechanism P. &P. 2;6

Iin attractive metal case. Can be preset to switch " on "
and " off " in any period once in any 24 hours. Maximum switched
current 10 A. Brand new. 401, P. & P. 2'6.ANTENNA BEAM

ROTATING MOTOR
Powerful British series -wound split field 24 -volt motor with a 600-1
epicyclic reduction gear turning a fin. long, 1in. diameter splined
drive at 12-15 r.p.m. Removal of the easily detachable (24 volt)
magnetic brake housed in a separate rear casing permits operation
from either A.C. or D.C. at any voltage between 6 and 30 with corres-
ponding variable speed. Limit switches operate after approximately
3 turns in either direction, but these can be shorted out for continuous
running. Designed for external use, easily waterproofed. Consump-
tion 4-6 amps. 55,_ plus 7/6

/ carriage.

ANTENNA REMOTE INDICATOR
IpRemote indication to within

1° on precision instrument
type flush fitting black crackle
indicator with 3M. dial cali-
brated in 2' steps plus the
four cardinals. Simple D.C.
wiring (6-30 volt) from speci-
ally wound potentiometer in
sealed die-cast housing with
fin. drilled spindle transmits
accurate signal of horizontal
or vertical bearing.

ELECTRONIC
IGNITION ANALYSER
Versatile, portable equipment
specially designed for the critical
analysis of aero-engine ignition
systems. Displays entire per-
formance of ignition system on a
cathode ray screen while engine
is running -simultaneously show-
ing each plug firing in a side by
side comparison. (Reveals exces-
sive carbon formation, faulty condenser, leaking cables, incorrect plug
or contact breaker gap, worn cams, etc. Ten -step loading switch
absorbs energy from system and thus accentuates test to show -up
deterioration in coil primary, secondary winding, condenser, cables,
etc. Straightforward connection to system. Power supply can be
switched to either 230/250 volts A.G. mains, or 6, 12 or 24 volts
D.C. In attractive metal case 9 x 131 x 171in. deep. Complete
with circuit, instructions and good and faulty trace drawings. Guaran-
teed serviceable. £15.0.0 Carriage 10/-.

SYNCHRONOUS
CLOCK MOTORS

Postage and 8/6
packing 1'6.

Brand new, standard, 200/250 volts,
50 cycles, a.c. mains operated synchronous
motor by Sangamo Weston. Fitted with
3 -hole fixing flange plate mounting and
driving gear spindle.

HI-FI STICK
MIKE Acos
Type 39-1 Omni-
directional, highly
sensitive. Response
substantially flat to
10 kc/s. Load
resistance 5M0.
New, Boxed 0E I

Post paid. 0,7/

I ROOM TEMPERATURE THERMOSTATS
American Satchwell industrial quality type ST thermo-

Istat in neat, strong plastic case, size 1 x 11 x 2/in. deep. 1

Heavy duty contacts rated at 15 amps. on 200/250 v. post paid
A.C. (31 kw.), adjustable by pointer in a recess at
rear to break over a range of temperatures around 70' F. Recessed
screw terminals at rear. Flush metal plate at (temperature sensitive)

Ifront, with two mounting lugs protruding /in. either side. Attractive
red case. Brand new 8/6. Post paid.

I MAINS TRANSFORMERS 200/250v., 50c/s
200-250 v. 50 c/s.
Type 1. 250-0-250 at 70 mA. 6.3 v. at 2A. 4v. at 2A. 9/-.
Type 2. 300-0-300 at 70 mA. 6.3 v. at 2.5A. 5 v. at 2A. 10/-.
Type 3. 350-0-350 at 120 mA. 6.3 v. at 3.5A. 5 v. at 2A. 16/6.
Type 4. 350-0-350 at 300 mA. 6.3 v. at 8A. 5 v. at 2A. plus 4 v. at

2A. and 6.3 v. at 2A. 27/6.
Type 5. Filament only 6.3 v. at 4A. 8'-.

All post paid.

prepared to ensure fine
laboratory control.

ETCH YOUR OWN
PRINTED CIRCUIT
KITS 21/- post free.

Each contains over 60 sq. in. of
laminated board and sufficient chemi-
cals to make dozens of printed
circuits, plus comprehensive in-
struction book giving advice and
examples on translating theoretical
circuits into layouts ready for etch-
ing. High quality materials -com-
pletely safe to handle -carefully

definition and uniform results without

INVERTORS
28 volt D.C. to 115 v. 3 phase 400 cis A.C. Type 102A.
Output 625VA. Brand new and complete with type 34
(5UC/5820) voltage and frequency control unit.

£15.0.0 Carriage 10'-
1 28

VOLT D.C. to 115 v. 1 phase A.C.
Self contained motor generator unit with complementary carbon pile
voltage regulator, contactor and associated rectifier in separate com-
partment on same base. Continuously rated for 25/28 volts D.C.

Iinput with 360 VA output at 115 volts single phase A.C. at 1,600
cycles with a power factor of 1.0. Fan cooled with end plate for
blast or internal cooling as required. Type 200. Ref. 5UB/5083.
In first-class condition. £4.10.0 Carriage 76
200/220 Volts D.C. to 200'250 v. 1 phase 50 c s A.C.
Output 260 watts. New, in sound -proof cabinet. £9.0.0 Carriage 10'-
24 volt D.C. to 26 v. 1 phase 400 c/s A.C.

IOutput 6VA. Size 2)in. dia. 4in. long, 1 lin. high pedestal base.
Instrument quality. As new 27/6 Carriage paid.
28 volt D.C. to 115 volts 1 phase 400 cis A.C.
Output 50VA. Size 7 x 4 x 5in. high. In black crackle case on anti-

!vibration mounted pedestal base containing condenser filter. Fan
cooled. As new £4.10.0 Carriage 5/ -

PROOFS BROTHERSHead Office
L Ta Dn , m5a2i Torodtetre ne nhqaurni sC opuerptt. RHoaLCkNI-gheannidon

0141
W . I

Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to I p.m. OPEN ALL DAY SATURDAY
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R.SCtf? LIVERPOOL MANCHESTER LEEDS BRADFORD
Personal Shoppers} 73 Dale Street
welcomed at f (Nr. Exchange Station)

8-10 Brown Street
(Market Street)

TERMS: C.W.O. or C.O.D. No. C.O.D.
under El. Postage 1/9 extra on all orders
under C2. 3/3 extra under L5 unless car -

5 -7 County 156 Morley St. riage stated. Trade supplied. Post order
(Mecca) Arcade, above to: Mail Order Dept,

Briggate, Leeds, 1 Alliambra) 29-31 Moorfield Road, Leeds, 12.

R.S.C. HI-FI TAPE RECORDER KIT
Build a high quality recorder in the f70 class for only

2 5 1 F.ilsrl2 17/6.

OR DEPOSIT £51716 and 12
monthly payments of 421-.
Cash price if settled in 3 months.

Can be assembled in 4 hour.
INCORPORATING THE LATEST COLLAR() STUDIO TAPE TRANSORIPTOR
THE LINEAR LT45% HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 . fix. LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools, a Port-
able Cabinet, size approx. 16 x 13 *.gin., finished in durable and attractive duo -
lone Policrome and connection diagram for wiring amplifier to transcriptor.

FEATURES INCLUDE:
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 c.a.& * SWITCHED
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED * OUTPUT
4 WATTS * MAGIC EYE RECORDING LEVEL INDICATOR * 3 MOTORS
Fast rewind * TAPE MEASURING AND CALIBRATING DEVICE * TAKES
FULL 7in. DIAMETER REELS OF TAPE * NEGLIGIBLE HUM * ENTIRELY
EFFECTIVE AUTOMATIC ERASURE.
Full descriptive leaflet supplied on receipt of S.A.E.

HI-FI 10 WATT AMPLIFIERS
BRAM., NEW CARTONED £6.19.9MANUFACTURERS DISCONTINUED
MODEL. A REMARKABLE OPPORTUNITY. Carr. 7:0.
Push-pull output. Latest high efficiency Mallard valves.
Dual separately controlled inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and
in perfect working order. Please state speaker matching
required when ordering.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer is used Pentode I.F. and double Diode Second
Detector delayed A.V.C. is arranged so that A.V.C. dis-
tortion le avoided. The W. Ch. Bw. incorporates Gram.
position. Controls are Tuning, W. Ch. and Vol. Output
will load most Amplifiers requiring 500 my Input depending
on An location. Only 250 v. 15 seA. H.T. and L.T. of
6.3 v. 1 amp. required from amplifier. Size of unit approx.
9-6.7in. high. Send S.A.E. for illustrated leaflet. Total
building cost if 24/15/-. Point-toPoint wiring diagrama
and Instructions 216.

W.B. " STENTORIAN " HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts, 15 ohms (or 3 ohm) speech
coil. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with an amazing performance. 84/10/9.
Please state whether 3 ohm or 15 ohm required,
BASS REFLEX CABINET. Specially designed for above
speaker. Acoustically lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Strongly made. Hand-
some appearance. Ensure superb reproduction for only
23)19/6.
EXTENSION SPEAKERS. Handsome walnut veneered
.cabinets. All standard 2.8 ohms. 6fin. 29/9. Sin. 35/9

MULTI -METERS
CABY A10 Basic meter,
sensitivity 165 micro -
amps. A.C. and D.C.
ranges. 14/17/8.
CABY B20. Sensitivity
up to 10,000 ohms per
volt A.C. and D.C.

26/10/ -
EAGLE . A.C. and D.C.
10,000 ohms per volt.

25/19/6

ACOS HI-FI
CRYSTAL 'MIKES'
Mic 40 Hand or

Desk type
27/9 eltd)

39-1 Stick type
Listed39/6 (t)

Limited number.

THE SKY FOUR T.R.F. RECEIVER
A design of a 3
valve 200-250 v.
A.C. maim L. and
M. wave T.R.F.
receiver with selen-
ium rectifier. For
inclusion in cabinet
illustrated or al -
nut veneered type.
It employs valves
61(7, 8P61, 6F6
and is specially

designed for simplicity in wiring. Sensitivity and quality
are well up to standard. Point-to-point wiring diagram,
instructions and parts list 1/9. This receiver can be built
for a maximum of 24/19/6 including cabinet. Available
In brown or cream bakellte or veneered walnut.

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Type BM1. An all -dry battery eliminator. Size 51 x 4i x 2in. approx. Com-
pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v.
50 Ws Is available. Suitable for all battery portable receivers !earthing 1.4 v.
and 90 v. This includes latest low consumption types. Complete kit with
diagram 39/9 or ready for use 46/9.
Type Bld2. Size 8 x Si x 2lin. Supplies 120 v. 90 v. and 60 v., 40 mA. and
2 v. 0.4 a. to 1 amp., fully smoothed. THEREBY COMPLETELY REPLACING
BOTH ILL BATTERIES AND L.T. 2 v. ACCUMULATORS when connected
to A.O. maim supply 200.250 v. 50 CIL SUITABLE FOR ALL BATTERY
RECEIVERS normally axing 2 v. accumulator.
Complete kit with diagrams and instructions. 49/9 or ready for use 59/6.
POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 v.
60 mA and L.T. supply of 0.3 v. 1.5 amp. Consisting of Double Wound Maine
Transformer 230/250 v. 50 c.p.e. A.C. primary. Selenium Rectifier. Smooth-
ing Choke, Double Electrolytic Condenser, Aluminium Chassis and Circuit,

R.S.C. All STEREO A GNS.
AMPLIFIER KIT -r Carr. 5/6.

A complete kit of parts to construct a good quality
3 + 3 watt (total 6 watt) stereo amplifier providing really
life -like reproduction. Suitable for use with all stereo
pick-up heads at present available. Ganged volume
and tone controls. Preset balance control. Outputs for

ohm speakers. For 200-250 v. A.C. mains.
Astonishing value.

R.S.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ8I, ECC
83, ECC83, EL84,
EL84. Separate
base and treble con-
trols giving " cut
and "boost." Sen-
sitivity 50 mV. 5
watts high quality
output on each
channel. Can be
need as straight 10
watt amplifier. Con-

trols: Stereo/Monaural switch ganged
volume, ganged treble, ganged bass, and bal-
ance. Outputs for 3 ohm speakers. Point -to.
point wiring diagrams and instructions.
Illustration full wiring details and priced parts
list. 1/8. Assembled and tested 59/6 extra.

8 G"
Carr. 7/9.

ACOS HOP 59 Hi -Ft Crystal Cartridges. (Turnover type
with sapphire stylus.) Standard replacement for Garrard
and Collaro. Only 19/9. D.B.R. Ful-Fi 19/9. Garrard
GC2, 1919. Acoa Stereo/monaural 49/9.

R.S.C. MINIATURE 3 WATT GRAM
AMPLIFIER KIT

All parte to construct a very compact, highly sensitive
amplifier suitable for any type of single or autochange
player. Sise 12 x 21. x 20n. Chassis Isolated mains trans-
former. For 200-250 v. A.C. mains. Out-
put for 2-3 ohm speaker. Volume and tone
control with mains switch. ONLY 39/9

SELENIUM RECTIFIERS
L.T. Types
2/6 v. I a. YEW 1/9
6/12 v. I a. H.W 2/9
Following P.W. (Bridge)
6/12 v. 1 a 3111
6/12 v. 2 a 6111
6/12 v. 3 a 9/9
6/12 v. 4 a 12/3

66/11122 vv.. 66 a a 1154166
6/12 v. 10 a 25/9
6/12 v. 15 a 85/9

H.T. TIM
120 v. 40 mALW.

3/9
250 v. do me 3/11
250 v. 60 seA 4/13.
2150 v. 80 mA 6/11
250 v. 250 mA.....12/9
Contact Cooled
250 v. 80 mA 6/11
250 v. 50 mA. F.W

(Bridge) 8/11
250 v. 75 mA F.W

(Bridge) 10/11

VARLET 2 v. 14 A.H.
ACCUMULATORS.New
ex Govt. 5 x 3 x Ma...,5/9 each, 3 for loo,

Battery
HEAVY DUTY KIT

6/12 V. variable charge
rate up to 8 amps.
Consisting of Mains
Trans., F.W. (Bridge)
Selenium Rectifier, 0-7
amp. meter. Variable
Charge Selector. Fuses,

Chargers and Kits for
BATTERY CHARGER KITS

Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier,
well ventilated steel case. Fuses,
fuse -holders, grommets, panels
and circuit. Carr. 2/9 extra.
8 v. or 12 v. 1 amp. 24/9

200-230-250 v.
ASSEMBLED
CHARGER

6 v. or 12 v.2 amps.
Fitted Ammeter
and selector plug
for 6 v. or 12 v.

50 c/s. A/C. Mains
ASSEMBLED 6 v. or 12 v.

4 amps.
Fitted Ammeter an
variable charge selector
Also selector plug for 6
or 12 v. charging. Doubl

JASON F.M. TUNER.
Type FMT1. All parts
including Dial, Punched
Chassis and Valves.
Power supply required
180 v. 25 mA and 6.3 v. fuse -holders, panels, plugs

As above, 32/9 fused. Well -ventilate
1.5 a. 26/19/6 and circuit. Only 59/6. with ammeter... Louvred metal a steel case with blu

EX GOVT. Post 4/6. 6 v. 2 amps. 25/9 case, finished at- hammer finish. Read
SMOOTHING CHOKES
60 mA. 10 h. 400 ohms 3/11
80 mA. 20 h. 900 ohms 5/1.1

CHARGER
TRANSFORMERS

200-230-250 v. 50 c/s.

6 V. Or 12 v. 2 amps 31/6

6 V. or 12 v. 2 amps 42/9

tractive hammer
blue. Ready for

for use with
mains and 69/1
output leads. Carr. 5/.100 mA. 5 h. 100 ohms 3/11

10 h. 100 0-9-15 V. It a use with mains Or Deposit 13/3 an:100 mA ohms 6/9
150 mA. 10 b. 100 ohms

112/90-9-15 v. 2f a (inclusive. of ammeter)
vita v. 4 amps 49/9

and output leads. 5 monthly payments of 13/3.
10/11

120 12 b. 100 ohms 5/9
0-9-15 v. 3 a 16/9
0-9-15 v. 6 a 19/9 8 V. 12 4

Double Fused. As above, but for 6 amp. charginimA.
200 mA. 5-10 h. 100 ohms

1119
0.9-15 V. 6 a 23/9
0-9-15 v. 8 a 22/9

Or v. amps., with
variable charge rate selector
and ammeter 59/9

Only . 49/9Carr. ..., ...
4 GNS. Carr. 5/-. Or Deposit 16/- an
5 monthly payments of 16/-.

y

MICRO -AMMETERS
0-50 micro -amp. Diameter 251n. approx. Scaled 0-100
Flush mounting, 29/6.

EX GOVT. MAINS TRANSFORMERS
Primary 0-110-200-230-250 v. 275-0-275 v. 100 mA., 6.3 v

7 a. 5 v. 3 a 22/9
Input 300.250 v. 50 c.o.s. 250 v. 60 mA, 6.3 v. 2 a 11/9
Primary 200-250 v. Sec. 12 v. 20 a 49/9
Primary 200-240 v. Sec. 3,500 v. 5 mA. 2 v. 2 a 39/9
50 watts, 0-110/120-230/250 v 8/11

D.C. SUPPLY KITS. Suitable for electric trains. Consist
of mains tram. 200-250 v. 60 o.n.o. 12 v. 1 amp. selenium
rect. (F.W. Bridge): 2 fuseholdere, 2 fuses, change direction
switch, variable speed regulator, partially drilled steel case
and circuit. Very limited number, 33/9.

I

HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With large square aluminirun cooling fins, 12 v.
15 amp. F.W. (Bridge). Limited number. 19/6.

VALVES: Full range at really competitive prices.

EX GOVT. CASES
Well ventilated, black crackle finished, undrilled cover
Size 14 x 10 , Olin. high. IDEAL FOR BATTERY CHAR-
GER OR INSTRUMENT CASE. COVER COULD BE
USED FOR AMPLIFIER. Only 6/9, plus 2/9 post.

RELAYS. Carpenter Type Polarised, 2 v 9,500 turns at
1,685 ohms. 13/9. Miniature type G.E.C. 670 M1092
sealed wire ends 4 c/overs platinum, 12/9.
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86,
EF86, ECC38, 807,
807, GZ34. Tone
Control Pre -Amp.
stages are Incorpor-
ated. Sensitivity is
extremely high.
Only 12 millivolt
minimum input is
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OF MICROPHONE
OR PICK-UP. Separate
Baas and Treble controls
give both " lift " and " cut "
with ample tone correction
for long playing records. An extra
input with associated vol. control
is provided so that two separate
Inputs such as " mike " and
gram, etc., can be simultaneously applied for mixing purposee. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 8.3 f. 1.5 A. FOR A
RADIO FEEDER UNIT, Price in kit form with easy to follow wiring diagrams.
ONLY Or Factory built using latest EL34 output valves and with 12
Carr. 10/. 11 gns. month's guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS,

DEPOSIT 33/3 and 9 monthly payments of 33/3.
Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally
Wound output transformer specially designed for Ultra Linear operation. Negative
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response ± 3 D.B. 30-20,000 c/e.
Tone Controls ±12 D.B. at 50 c/ce. ± 12 D.B. to - 6 D.B. at 12,000 c/ce. horn and
noise 70 D.B. down. Good quality reliable components used. Chassis finish blue ham-
mer. Overall else 12 x 9 x 9in. approx. Power consumption 150 watts. For A.C.
mains 200-250 v. 50 cis. Outputs for 3 and 15 ohm speakers. EQUALLY SUITABLE
FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS,
IDEAL FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELEC-
TRONIC ORGAN, GUITAR, eto. FOR DANCE BANDS, GARRISON THEATES, etc.,
eto. We can supply Microphones, Speakers, etc., at keen cash prices or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIERS

For 200-250 v. 50 c.o.s. A.C. mains. Overall size only 112 x 2t x 'Ain. Fitted Vol. and Tone
Control with mains switch. Designed for use with any kind of single player or record
changer unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only 59/6.

R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier for the home, small club, etc. Only 50 milli-
volts Input is re/mired for full output iso that it is suitable for use with the latest high
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes
Separate Bass and Treble controls are provided. These give full long playing record
equalisation. Hum -lend is negligible being 71 D.B.
down. 15 D.B. of negative feedback is used. H.T.
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 200-350 v.
50 c/s. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish and point-to-point wiring diagrams
and Instructions. Exceptional value at only 24/15/ -
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and live monthly payments of 22/. for assembled unit.

P.M. SPEAKERS. 2-3 ohms 2iin. Perdio 21/9. ifin. Goodman' 17/9. 7 x 4in. R.A.
Elliptical 19/9. Slim Rola 19/9. Sin. Rola 19/9. Sln. Goodman', 25/9. 8 x bin. Elan
with high flux magnet 25/9. . 10in. R.A. 28/9. 10x bin. Elliptical Goodmans 29/9.
121n. R.A. 29/11. 12 in. R.A. 3 or 15 ohms, 10 watts, 12,000 lines, 59/8.

TWEETERS. 4in. Plessey, 3 ohms 18/9. R.A. 15 ohms 25/9.

R.S.C. TRANSFORMERS Fully Guaranteed. Interleaved impregnated.

MAINS TRANSFORMERS. Primaries 200-250-250 v. 60 c/s. OUTPUT 13111tterygRMERS" Pentode
66 : 1 for 384. etc. 3/9
Small Pentode 5,0000 to 30
Standard Pentode 5,0000 to 30

FULLY SHROUDED. UPRIGHT MOUNTING.
250-0-250 v. 60 mA., 6.3 v. 2 a., 5 v. 2 a. 24-3-3in 17/11
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 27/11.
300-0.300 v. 100 mA., 8.3 v. 4 a., 5 v. 3 a 27/11
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 27/11
360-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a 38/11
4254425 v. 200 mA., 6.3 v. 4 a., c.t. 5 v. 3 a 49/9
450-0-460 v. 250 mA.. 6.3 v. 5 a., 5 v. 3 a 59/9
TOP SHROUDED DROP -THROUGH TYPE
260-0460 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a
2150-0-250 v. 100 mA., 6.3 v. 3.5 a.

250-0-250 v. 100 mA., 8.3 v. 2 a., 6.3 v. 1 a
350-0-360 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 26/9
300-0-300 v. 130 mA., 6.3 v. 4 a., cA, 6.3 v. 1 a.,

suitable for Mullard 510 Amplifier 29/9
350.0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 25/9
350-0.350 v. 160 mA., 6.3 v. 4 a., 5 v. 3 a. 29/9
425-0-425 v. 200 mA., 6.3 v. 4 a., 5 v. 3 a 47/9
MIDGET CLAMPED TYPE. Primaries 200-250 v.
250-0-250 v. 60 mA., 6.3 v. 2 a., 21 x 21 x 211n. 12/9
250 v. 60 mA., 6.3 v. 2 a. Size 24 x 25 x 2/10. 11/9
FILAMENT TRANSFORMERS
6.3 v. 1.5 a. 5/9 12 v. 1 a. 7/9
6.3 v. 2 a. 7/6 6.3 v. 3 a. 8/11
0.4-6.3 v. 2 a. 7/9 6.3 v. 6 a. 17/9

12v. 3a. or 24v. 1.5a. 17/9
AUTO (Step Up/Step Down) TRANSFORMERS
50-80 watts 110-120 v./230-250 v.
150 watts 110.120 v./200-250 v.

17/9
19/9
21/9
18/11
2619

11/9
27/9 LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER

Suitable for use with any record playing unit and most
microphones. Negative feedback 12 D.B. bass and treble
controls. For A.C. mains Input of 200-250 v. 50 c.o.s. Out-
put for 2/3 ohm speaker. Three miniature Mullard valves.
Size only 0 x 5 x 5910, high. Chassis fully isolated from
mains. Guaranteed 12 months. Only £5.19.6 Or
Deposit 22/- and 5 monthly payments
of 22/-. Send B.A.E for leaflet.

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE All

PUSH-PULL
ULTRA LINEAR

OUTPUT
"BUILT-IN "

TONE CONTROL
PRE -AMP

STAGES
Two input sockets with associa-
ted controls allow mixing
of " mike " and gram. as in
A.10 High sensitivity. includes
6 valves: EGC,83, ECC83,
EL84, EL84, 5Y3. High Quality sectionally wound output transformer specially designed
for Ultra Linear operation and reliable small condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift" and " Cut." Frequency
response ±3 D.B. 30-30,000 c/ce. Six negative feedback loops. Hum level 80 D.B. down.
ONLY 23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and microphones. Comparable with the very best designs
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, ete. OUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12 x 9 x 71n. For A.C.
mains 200-250 v. 60 c/cs. Output for 3 and 15 ohms speakers. Kit is complete to last nut.
Chassis is fully punched. Full instructions and point-to-point wiring tins Car.diagrams supplied. (Or factory built 51/- extra.) ONLY 10/ -
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E.
for Illustrated leaflet detailing ready -to -assemble Cabinets. Speakers, Microphones, etc.
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT. High Quality Output. Separate
Bass and Treble " cut ' and " boost " control.
Sensitivity 16 my. High Flux 810. I/speaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet Gaze approx. 14 x 14 x 7in.). Finished in
attractive and durable polychrome and fitted carry-
ing handle.a19 6 Carr. 7/6. Or Deposit £1 and nine

monthly payments £1.
Send S.A.E. for leaflet.
SENIOR 10 WATTS. High -Fidelity Push -Pull -
output. Separate Bass and Treble " cut " and
" boost " controls. Twin separately controlled
high gain inputs so that two Instruments such as
Guitar and String Bass can be used at the same
time. Two Loudspeakers are incorporated: I2in.
P.M. for Base notes and one 7 x 4in. elliptical for
Treble. Cabinet is well made and finished as for

Junior model. Size approx. 18 x 18 x ifin. 15 ens. Plus 10/- care. H.P. TERMS DEPOSIT
34/9 and 9 monthly payments Ha Both models for 200-250 v. A.C. main.
COLLARD CONQUEST 4 -SPEED AUTO -CHAN-
GERS. With studio pick-up with turnover head.
Latest model for 200-250 v. A.C. mains, 26/19/6.
Carr. 4/6.
B.S.R. MONARCH AUTO -CHANGERS. Type
UA8. 4 speed T/O Pick-up with sapphire stylus
26/19/6. Carr. 4/6.
Any of the above supplled with T/O stereo/mon-
aural head for £1 extra.
COLLAR() JUNIOR. 4 -speed Single Players with
Hi-Fi T/O crystal pick-up head, 23/19/6.

LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET. Gauss 12,000 lines.
Speech coil, 3 ohms or 15 ohms. Only 84/19/8.
Carr. 51, TERMS: DEPOSIT 11/- and 9 monthly
payments of 11/-.
121n. 20 WATT 15,000 line /speaker. 15 ohms in Cabinet finished as above. Size 18x
18 x 810. £711916 Carr. 7/9 or Deposit 17/9 and 9 monthly payments of 17/9.

LINEAR PRE-AMP/TREMOLO UNIT
Suitable for use witn any Guitar Amplifier. Controls
Volume, Frequency, Amplitude and switches. Valves:
EF86 and EF80. Inputs for Guitar Pick-up or Mike, and
Radio or Gram. Power required only 5 GM.250/300 v. 20 mA. 6.3 v. 1 a.

4/6
5/9

Standard Pentode 8,0000 to 30 5/9
Multi Ratio, Single or P/P 3 or 150 6/9
Push pull 8 watts EL848 to 30 8/9
Push pull 8 watts EL84S to 150 8/9
Push pull 10-12 watts 6V6 to 30 or 150 16/9
Push pull 10-12 watts to match 6V6 to 3.5-8 or 150 17/9
Push pnll EL84 to 3 or 150 10-12 watts 17/9
Push pull Ultra Linear for Millard 510 27/9
Push pull 15.18 watts, sectionally wound, 6L0,

KT 66, etc., for 3 or 150 23/9
Push pull 20 watt high -quality sectionally wound,

8L6, KT 66, etc., or 4 or 150 fully shrouded  47/9
MICROPHONE TRANSFORMERS
120 : 1 High quality, clamped 6/9
120: 1 High quality Mu metal screened 819
SMOr,THING CHOKES
250 mA , 5 H., loon 11/9 80 mA., 10 H., 3500 5/8
150mA. 7-10 H., 250 0 11/9 60 mA., 10 H., 4000 4/11
100 mA., 10 H., 2000 8/9 1 amp. 0.50 L.T. type 6/6
PARMEKO MAINS TRANSFORMERS. Fully shrouded,
500-0-500 v. 120 mA., 6.3 v. 4 a., 5 v. 3 a. 3_1/9

LINEAR TAPE PRE -AMPLIFIER Type LP/1. Switched
negative feedback equalistaion. Positions for Record

32in., 7410. and Playback. EM84. Recording level
Indicator. Designed primarily as the link between Collar°
Tape Transcriptor and high fidelity amplifier but suitable
almost any Tape Deck.

GNS.9 Send S.A.E for leaflet.

R.S.C. STANDARD EQUIPMENT CABINET.' Designed to
house a variety of equipment such as Tape or Record Player
Unit, Amplifier and Tuned Unit. Size and appearance as
per Reflex Cabinet below. These two cabinets, can be
aligned to form a complete high fidelity assembly at a very
attractive overall price. Only 8 gas. Set of legs 25/-.

R.S.C. STANDARD BASS REFLEX CABINET for 12in.
Loudspeakers, acoustically lined and ported. Size 20In. x
14in. x 13in. Beautiful walnut veneer finish. Especially
recommended for use with Speaker below. E9/19/6.
Set of four legs can be supplied for 25/- per set.

PLESSEY
DUAL

CONCENTRIC
I2in. P.M.

SPEAKERS
(15 ohms) consisting of a
high quality 1210. !meeker of
orthodox design support-
ing a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit Is highly recommended
for use with our All or any
similar amplifier. Bating Is
10 watts. Gauss 12,000
lines. Price only E5/19/6.
Or Deposit 1.3/9 and 9
monthly payments of 13/9.
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CLYNE RADIO LTD.
18 TOTTENHAM COURT RD., LONDON, W.1

MUSeum 5929/0095
ALSO AT: 162 HOLLOWAY ROAD, LONDON, N.7.

NORth 6295/6/7
9 CAMBERWELL CHURCH ST., 5.1.5.

RODney 2875
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7.

Open : Tottenham Court Rd.,
9 a.m. to 6 p.m. Mon. to Fri.,
Sat. I p.m. Holloway Road and
Camberwell, 9 a.m. to 6 p.m. daily.
Thurs. I p.m., Sat. 5.30 p.m.

If not stated, please add postage
on orders under LI. Cash with
order or C.O.D. (charges extra).

Our advantageous H.P. and Credit
Sale Terms are available on any single
item over L. Your enquiries invited.
Please print your name and address!!

INCLUSIVE OFFER !!
STEREO AMPLIFIER
fitted in ATTRACTIVE
TWO TONE REXINE
CARRYING CASE
4 watts
per chan-
nel. Both
speaker
units are
detach-
able (as
illustra-
ted) vol-
ume/on off, bass
and treble con-
trols. A.C. mains 200/
240 v. Cabinet cut out
for B.S.R. Stereo autochanger. Full
connection details supplied. Special
price 13)Gns. plus 7/6 P.& P. Limited quantity only.
B.S.R. UA 14 STEREO AUTOCHANGER
available at E8/19/6 extra. Plus 3/6 P. & P.
(Both items sent post free if purchased together.)

OUTSTANDING METER IMPORT!
20,000 OHMS PER VOLT!!

MODEL 200H. Vfilt-ohm-Milliammeter
RANGES:
A.C. VOLTAGE
10, 50, 100, 500 and
1,000 volts (10,000
ohms per volt).
D.C. VOLTAGE :
5-25, 50, 250, 500,
and 2.5k. (20,000
ohms per volt).
D.C. CURRENT: 0-
50 micro -amps., 0-
2.5 m/a., 0-250 mla.,
RESISTANCE: 0-6k.
0-6 meg. (300 ohm
and 30 k. at centre
scale).
CAPACITANCE: 10
pf. to .001 mfd.,
.001 mfd. to .1 mfd.

DECIBELS: -20 to +22 db.
A fully guaranteed pocket size meter, knife edge
pointer, top quality, supplied complete with test
prods and full opera- r6I ONLY
ting instructions at 7Ihif P. & P. 2/6
JUST ARRIVED I I Identical in appearance and
size with rotary type switch. but 10,000 ohms
per volt. PRICE E5.19.6. P. & P. 2'6.

Bona -fide trade enquiries invited.
Optional extra, attractive carrying case 13/6
only. Leaflet available.

Actual size 4f x 34- x lin.

" PAGEBOY " 2 -TRANSISTOR
POCKET PORTABLE

Completely portable-NO EXTERNAL AERIAL
OR EARTH REQUIRED. This is an amazing
little receiver with built-in aerial and small
enough to be held in the
palm of the hand. Medium
wave reception at wonderful
volume. No fiddly tuning!
-condenser tuned ! Sup-
plied with drilled chassis
and colour coded
components. Easily
assembled with the
aid of the easy -to -
follow assembly in-
structions provided. (45)Total cost of all
necessary componen s, including transistors,
wiring wire and even solder ONLY 32/6 plus
1/6 P. & P. Battery 3/- extra. Ardente type
deaf -aid earpiece complete with cord and plugs
extra at 12/6. Parts price list and Easy Lay -out
Plans 2/- post free. Callers welcome to hear
this set demonstrated at any of our branches.
Our reputation is your guarantee.

THE "WAVEMASTER" 7 -TRANSISTOR
LUXURY PORTABLE
400 MILLIWATTS OUTPUT

To build yourself, Medium and Long waves-Push-Pull Super -
het A.V.C. Perfect Car Radio reception. Size 10in. x x
4fin. at base tapering to 4in. at top.
Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings. * Weight-complete
with long -life 7f -volt battery-4/lb. * Mazda high-grade
transistors throughout. * High -Flux 7in. x 4in. Elliptical
Speaker. * Slow motion tuning. * Co -axial socket at rear
for direct connection to Car Radio Aerial. * Improved
receptior by use of seven -section plated telescopic aerial
disappearing into Cabinet when closed, 34in. above Cabine.
when fully extended.
Construction simplified by Bakelite chassis board with the following components already mounted:
I.F. Transformers (3). Oscillator Coil, Trimmer, Bank, Output Transformer, Interstage Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions-nothing more to buy-is £I0/19/6 plus 3/6 P. & P. Alignment service
available. Full assembly instructions and individually priced parts list, all of which are available
separately, 2/6, post free.

THE " CITIZEN "
Introducing our new Sensitive 5 -Stage ,4 transistor plus diode)
pocket transistor receiver-for lull Medium Wave reception
-with the following outstanding features,
* Completely self-contained-no external aerial or earth re-

quired.
* Genuine Olin. High Flux P.M. Speaker.
* Push -Pull output.
* Genuine Ediswan transistors.
* Socket provided for personal listening.
* Socket provided for connection to Car Aerial.
* Volume Control with on.!ofl switch-condenser tuning.
* Easy assembly on colour coded pretagged circuit board.
* Attractive Red polystyrene cabinet measures 51 3 x

chrome handle, attractive dial.
Suitable crystal deaf aidtype miniature ear -piece fitted with
miniature lack plug at ONLY 7/6 extra, if required.
All parts available separately-itemised list and full assembly
instructions sent for 1/6 poet free.

Hear this amazing little receiver at any of
our branches

All required
components including full instructions,
solder, etc., and battery at special inclusive
price of

p. p. ONLY 95/-Plus 2/6
Yes NINETY-FIVE SHILLINGS
ONLY! Nothing more to spend.

SUPER 1 -VALVE SHORT-WAVE RADIO
(42) World-wide

coverage at most
reasonable cost.
Covers 40-100
metres with the
coil supplied.
Can be extended
to cover 10-

100 metres. Provision
is also made for the addition of

two extra valve stages. Employs
the famous Acorn -type 954 valve. All necessary
components can be supplied complete with full
assembly instructions at ONLY 35/- plus 2/-
P. & P. Send 2/- for point-to-point wiring
diagram and price list.

THE R.C. 3/4 WATT AMPLIFIER
Compare the advan-
tages. Treble bass
AND middle con-
trols. For crystal or
magnetic pick-up.
A.G. Mains 200/250v.
Valve line-up:
6V6GT, 6SG7 metal,
6X5GT. Negative
feed -back. Built on
stove enamelled steel
chassis measuring only
8in. x 4in. x Four en-
graved cream knobs are included in the price
of the complete kit with all necessary practical
and theoretical diagrams at E415/.. only, plus
2/6 p. & p. or Instruction Book fully illus-
trated for 1/- post free. This amplifier can be
supplied assembled, tested and ready for use
at E5/51- plus p. & p.

RADIO JACK (25)
Covers local medium wave stations variably
tuned. Compact self contained unit requiring
only connection to aerial (no power supplies
required) for first-class reception when used
in conjunction with your tape recorder or high
gain amplifier. All necessary parts available
at special inclusive price of 19/6. P. & P. 1/6.

NEW ! " POPULAR FOUR "
Improved appearance and performance

A new three -
valve plus
miniature con-
tact cooledrectifier,
mains T.R.F.
Receiver is
now available.
New De Luxe
Cabinet, pol-
ished walnut finish, cream trim, attractive
horizontal dial (as illustrated). Quality 5in.
P.M. speaker. Specially wound high gain super-
sensitive Denco coils. Medium and Long Wave-
bands. Excellent Continental reception!
Overall dimensions: I2in. x 6in. x 5in. A.G.
200/250 v. Simple construction with guaran-
teed results. Easy to follow practical and
theoretical diagrams supplied. All necessary
components down to the last nut and bolt,
are offered at a SPECIAL INCLUSIVE
PRICE OF E5/5/- plus 3/6 p. & p. Instruction
book available separately 1/6, post free. ALL
PARTS AVAILABLE SEPARATELY.

(47)

PURCHASE TAX ! ! !

Large selection of PRE -BUDGET transistor
radios, car radios, record players. Why not
pay us a visit ! ! !
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VISIT OUR FULLY EQUIPPED
HI -F1 SHOWROOM AT TOTTENHAM COURT ROAD

FOR DEMONSTRATIONS OF THE LATEST HI -FIDELITY
EQUIPMENT BY ALL LEADING MANUFACTURERS

i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Reflectograph,
Tandberg, Vortexion, Tannoy, Linear, Wharfedale, Grundig, Good -
mans, W.B., Rogers, Garrard, Lenco, B.T.H., Pamphonic, Simon,
Brenell, Collaro, Telefunken, Fi-Cord, etc., etc. A full range of high
quality cabinets to suit all purposes is on show. Enquire about our
interesting part-exchangescheme for personal callers.H.P.Available.

RECORD PLAYERS
Full range at usual competitive
prices. Interesting H.P. facilities
E.M.I. MODEL 985 4 -SPEED
SINGLE RECORD UNIT. Very
latest type. Heavy 8tin. dia. turn-
table, low flutter performance.
200/250 v. with tap at 80 v. for
operating amplifier valve filament
if required. Complete with match-
ing pick-up with mount and rest.
Brand new and fully guaranteed.
ONLY 89/6, plus 3/6 P. & P. Pick-
up available separately, complete
with mount and rest 25/-, plus 1/6
P. & P.
4 -SPEED BATTERY OPER-
ATED VERSION OF ABOVE
6 volt operation complete with
pick-up E5/9/6 plus P. & P. 3/6.
TRANSISTOR AMPLIFIER now
available for use with the above
battery player. Compact size,
500 milliwats output, printed
circuit construction, tone and
volume controls. Supplied com-
plete with 8in. x 2in. 20 ohms
matching quality speaker. Price
only 89/6 plus 2/6 P. & P.
LATEST GARRARD MODEL
210. Four -speed manual or auto-
matic. 10in. and I2in. records of
same speed can be mixed in any
order, wired for stereo, attractive
white colour scheme. Price 101
gns., plus 3/6 P. & P.
LATEST B.S.R. UA20. Small
compact. 4 speed. For Stereo/
Monaural use at E8/19/6. Plus
3/6 P. & P.

LATEST B.S.R. UAI4. 4 -speed
Attractive appearance. Wired for
stereo. Fully guaranteed. E7/19/6.
plus 3/6 P. & P.
B.S.R. UAI4. Stereo/Monaural.
Fully guaranteed. £8/19/6, plus 3/6.
P. & P.

ACOS HGP67. Replacement
cartridges. New. Few only at
18/6. Post paid. Complete with
Styli.

THE /
CRY (19)--i.-

BABY ',
ALARM -11 I

This highly
efficient unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash-
able) " Lionide " with cream
plastic escutcheon. Size only 7fin.
x 3lin. x Supplied in

kit form complete with mike at
ONLY 72/6 plus 2/6 p. & p. or
assembled and tested 89/6 p.&p.
2/6. Suitable mike flex available at
3d. a yard. Instructio book and
price list separa ely 11- post free
A.G. 200-250 v.

TWO CHASSIS BARGAINS'.
Not repeatable, limited quantity.

4 VALVE
AC/DC SUPERHET
(as illus.). Medium and long waves
Valve line up UCH42, UAF42, UL4I,
UY4I. Dial size, 61 x 2fin., Overall
chassis size 9in. x x Stin. high.
Complete with Sin. quality speaker,
ready to fit, at only L5/17/6 plus
5/- p. & p. Also, as above, but
FOUR STATION PRE-SET SUPER -
HET chassis. Two controls only,
volume on/off, and simple 4 station
rotary selection switch. Set to Light,
Home and Third programme, also
Light programme on long waves.
Frame aerial included, also Sin.
quality speaker mounted on chassis.
Overall measurement 9in. x 6fin. x
SIM. high. Only E4/17/6 plus 5/-
p. & P.

FRUSTRATED EXPORT. Not
repeatable ! L., M. and S.W.
SUPERHET RECEIVER. Manu-
factured by McCarthy for export.
At present for operation on 6 volts.
but conversion details supplied free.

Valve line-up: 6K8G, 6K7G, 6Q7C,
6F6G, 6XSG and 6 volt 4 -pin non -
synchronous vibrator. 8in. P.M.
Speaker, 4 watts output. P.U. socket.
Ext. L.S. socket, etc Tone control.
Fitted in polished wood cabinet,
size 2Itin. x x 101in. These
cabinets are slightly soiled owing to
storage, but each is guaranteed un-
used, in serviceable condition, tested
prior to despatch. Price E519/6 only
plus P. & P. 7/6, plus 28/6 for A.C.
Mains Conversion Components it

required. OUTSTANDING BUY!

A.M. RADIOGRAM CHASSIS.
Manufacturers' surplus. Brand new
and fully guaranteed. Long, Medium
and Short Waves ECH81, EFE9,
EBC8I, EL84, EZ80, siow motion
tuning, tone control, ferrite rod
aerial. Provision for gram, extension
speaker, and tape play -back. Chassis
size I lin. deep by 8iin. wide.

Dial engraved on attractive brown
and gold front panel size I 6tin. x 9in.
which forms escutcheon for easy
fixing. LIMITED QUANTITY ONLY
at E8/19/6 plus 5/- p. & p. M.P. avail-
able.

CLYNE RADIO ELECTRONIC ORGAN
Our working model of this amazing organ for home construction may be
heard and seen at our Hi-Fi Showroom in Tottenham Court Road, W.I
For the benefit of constructors all components, keyboards, chokes, etc.,
are available ready made. Full constructional details are available in book
form at 15,- plus 1/6 p and p. We shall be happy to forward a complete
price list on receipt of a stamp Please address all organ enquiries for the
attention of Mr. L. Roche.

NEW! TAPE RECORDER CONSTRUCTORS
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Latest
type incorporating Record, Interlock, Lever, Button, 3 motors, 3 speeds,

3/, 71 i.p.s., takes 7in. spools. Push-button controls. £12/19/6 plus 5/-
P. & P. Usual M.P. facilities.
NEW! TAPE RECORDER AM-
PLIF1ER TYPE 8311-V. Sub -
assembled - anyone can build!
Printed Circuit, all components
mounted and dip soldered. Already
tested Each lead cut to length.
All that is required to complete the
tape recorder is (or a few components
to be mounted in the cabinet and the
free ends of the leads soldered to
terminals which are clearly marked.
Everything supplied, all you need is
solder iron, pliers and screwdriver. Valve line-up, EF86, ECC83, 2 x EL84,
EZ8 I and EM84 magic eye. Monitoring facilities, output socket for feeding
to high quality amplifier, can be used as " straight " amplifier for record
reproduction. EQUALISING ON TWO SPEEDS. OUTSTANDING
VALUE AT El I j I I /- plus 2/6 p. & p. including all necessary instructions.
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Collaro Studio deck. Fitted with 9in. x Sin.
High Flux P.M. speaker lor high quality reproduction. Inclusive price
C5/5/.. Plus 5/- P. & P

The above 3 items purchased at one time, SUPPLIED CARRIAGE PAID
N.B. Any microphone listed hereunder is suitable for use with this
recorder.

441

t

at, %0   

CRYSTAL MICROPHONE. Sensitive Miniature
Lapel -type. Complete with clip and screened lead. Brand
new, 17/6. Plus 6d. P. & P. (as illustrated)
MIC 45-I. Acos latest flat pistol -grip crystal microphone.
Attractive black and gold finish. OUR PRICE 29/6 plus
1/- P & P. ACOS MIC 39-I. Crystal stick microphone.
List price 6 gns. Our price 39/6 plus 1/6 P. & P. MIC 40.
General-purpose crystal microphone with desk stand.
Our price 22/6 only plus 1/6 P. & P. M.C.24. Imported,
crystal, attractive streamlined polished metal case, in-
corporates muting switch. List price 64/-. OUR PRICE
32/6 only. 1/- P. & P.

TELEPHONE PICK-UP COIL. Designed to feed into the micro-
phone input of either a tape recorder or any high gain amplifier. Easily
attached to telephone by rubber suction attachment. The coil is electro-
statically shielded to minimise hum pick-up. When positioned on tele-
phone this model is more than adequate for a fully modulated tape record-
ing. Brand new complete with Sft. shielded cable. ONLY 14/-. P. & P. 1/6.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics "BRAND FIVE"

An enthusiast's .! must." Brand new (NOT
SUB -STANDARD) High grade Acetate Base.

Sin. 600ft. 16/-, Sin. 900ft. 18/6, Stin. 1,200ft. 23/6,
7in. 1,200ft. 25/-, 7in. 1,8001t. 35/-. Extra quality
Mylar Dupont, 3in. 300ft. 13/-. Sin. 1,200ft. 37/6,

7in. 1,800ft. 44/-, 7in. 2,400ft. 60/-. Each on
plastic spool. All Post free. Trade enquiries invited

PLASTIC TAPE SPOOLS. Best quality. 3in. 1/6, Sin. 2/-, S/in. 2/3,
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes Sin. 1/6, Stin.
2/-, 7in. 2/3. Any single item plus 6d. P. & P. Orders over £1, post free.

LANGUAGE COURSES ON TAPE!
Complete Elementary Course in French, Italian, German or Span-
ish. Phrase book supplied. Sin. long play tape, 55 minutes at 3/ i.p.s.
Price ONLY 29/6 per course. Post Free! Trade Supplied.

TRANSISTORISED MINIATURE TAPE RECORDERS

The following Japanese recorders are
available for Callers only:-

"SANDY" 7 510.19.6. "APOLEC " (a £12.19.6. "'VIM " 16)gns.
and the fantastic professional model, fully automatic, two speed.

"DOKORDER" @ 49GNS.
Wt. under albs. Size : 71" x 3k" >, 21". Complete in leather case with

shoulder strap. Mains adaptor available.
Demonstrations with pleasure !

CLYNE RADIO LTD.
18 Tottenham Court Road, London, W.I.
162 Holloway Road, London, Ni..
9 Camberwell Church St., S.E.S.

THE

COMPONENT

SPECIALISTS
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BRAND NEW AM/FM

AT £14 (Carr.
(V.H.F.) CHASSIS

paid)

Tapped input
Chassis size
black.
Pick-up Extension
-OFF,
With all
Covers 1,000-1,900
Valves EZ80
to fit chassis,
10 . Gin.
TERMS:
Speaker

\* 0', '--.---"',-.--,!-
- ......,..,4111,

.;
.. .

ii mum

;  c.,,)..... .=-- i' all
...ie

200-225 v. and 226-250
15 x 61 x 51in. high.

speaker, Ae..
L.W., M.W., F.M. and
valves and O.P. Transformer,

51.; 200-500
rect., ECH81, EF89,
4716 (post 3/6).

ELLIPTICAL SPEAKER
-Chassis f,5 down and
£51.01. down and 6

144 x 4in, in gold and

" piano " push buttons

85. Speaker and Cabinet

this chassis.
£2,, or with Cabinet and

v. A.C. ONLY.
New manufacture. Dial

E., and Dipole sockets. Five
Gram. Aligned and tested.

Tone control fitted.
M.; 88-99 Me/s.

EABC80, EL84, BCC

2,01- to purchasers of
5 monthly payments of

monthly payments of £2.

-
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---J':

)
,
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5;1111' '7--7

3 -VALVE AMPLIFIER (INC. RECT.)
Capable of giving 4 watts. Maine and output
transformer. Valves ECC83, EL84, EZ80, 3 Con-
trols, volume, bass and treble. On/Off switch.
Fully guaranteed. Chassis size 61 x 3 x 2 }in.;

with 7 x 41n. elliptical speaker or Olin. round
(Goodmans); state which.
ONLY 671- (31. P. & P.).

COLLAR() STUDIO TAPE TRANS-
CRIPTORS. 3 MOTORS, 3 SPEED.
Push Button Controls £10/1716 (10/. care.) inc. spool

-7 -4-- - Ill
1:-. ''''':. 11,

AV'
STEREO & MONO AMPLIFIER*

24.15.0 (3/- p, & p,)
Brand new. 200.25 A.C. Tone
and volume controls each channel.
EZ80, ECC83 and 2-EL84,
giving 2 x 4W. Size 12 x 31 x 3 lin.
O.P. trans. for 2-30 speaker.Separate on -off switch to allow,
balancing to remain set. Monaural
push-pull amplifier giving
same price.

...
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AUTOMATIC RECORD CHANGERS
all 4 -speed; all with turnover cartridge crystal -all 5/- extra care.
WAR. UA8-28/10/-; B.S.R. latest UA14--E7/10/-: Motor board 144 X 131in. 3/6

GRAMOPHONE AMPLIFIER
with 5in. SPEAKER. On Fabric-
covered Baffle 121 x film Mains
and Output Transformer. EZ40
and EL41 Valves. Tone and
Volume Controls. On/011 switch.
Plenty of Volume. Fully guaranteed.
ful for Stereo. ONLY 571-.

---
_'

"-- i,V-.'1"camslilsVI-... -"Ael."-.. A
c.,....'

Two Knobs supplied. Ready to play. Use-
Post 31--

.....

1 -

COMPLETE V.H.F./A.M.
RADIO FOR E12.10.0

(ear, paid)
Brand new set, in superb walnut cabinet
(size 19 x Mr x 1411n. high). Covering 80-100
Me/s. 16-49 M. and 200-500 M. Mains trans.
200-250 v. with 2 tappings. Ferrite rod aerial
for A.M. Controls: volume on/off, tone, tuning,
a/change. Gram and ext. speaker position
provided. Valves 12AT7, 12AH8, 6BM,
EABC180, 813W6 and metal rectifier. Fully
guaranteed. Today's Value, £20.

A quality Tape Recorder. Valves EZ80, ECC83, ECL82, DM70. Record Level In-
dicator, Acos Crystal Mike. 850ft. Emitape. Extra spool. 31in./see. 8.8.R. Monar
deck (1) Vol. (2) On/Off Tone. (3) Ext. L.S. (4) Monitor. (6) Radio Input. (8) Mike
input. Fast forward and reverse controls. Cabinet size 14 x 111 x 71n. Today's
Best Value at 17 Oar. (10/- P. & P.). Low Interest Terms: £4 down and Smoothly
payments of £3, Write for descriptive leaflet.

vv, i..=_......4, - SELF -POWERED V.H.F. TUNER
CHASSIS (200-240V AC)

covering 88-95 Mc/s. Mallard permeability Tuner,
Dime. 101in. x 441n. x 5in. high. ECC85, EF91:
EF91 and 2 Diodes. Metal Rectifier. Mains trans
Fully wired and tested. £7/141- care. paid
Room dipole 10/-. 300 ohm twin feeder IM. yd'

.,__. ..,CI T i G.,,..12. 1. _ z _
oV,I 111 .7,..,:il.. 1:' ,,,

°' '''' 't,-
Delivery by return. C.O.D. 2/- extra. Terms: Cash with order or one-third down and
balance plus 1210 (up to £7/10/-) in equal four monthly payments. Balance over
67/10/- add 2)- In £1 and pay In not more than 6 monthly payments. See special
terms for AM.-F.M. chassis. All new goods unless stated. Bend fid. for 20 -page
catalogue. SATISFACTION GUARANTEED. Posted orders to FARNBOROUGH.

GLADSTONE RADIO "SCALA" CAMP ROAD,
FARNBOR'OUGH, HANTS.

56 Stokes Croft, Bristol, 1 Tel.: 27809
247, New Road, Connor, Portsmouth, Hants.

(Portsmouth and Bristol closed Wednesday) (Farnborough closed Sat.)

BENSON'S INTGELS
RELAYS (LONDEX) co -ax., small 12/24 v., 7/6. CONDENSERS. Block
paper 8 mid. 1 kVw 10/-; 8/600 v. 6/6; 8/400 v. 5/-; 8/250 v. 4/-; 4/2 kVw
7/6; 4/1 kVw 4/6. INDICATORS, Type 101 with VCR530 and 2/ EB91,
2/EF91, 2/R10, new cond., 30/- (post 7/-). Type 1 with VCRX263, 2/EF52,
5/6J6, 1/6V6, 1/EY51, 2/EB91, 3/EF91, RF EHT Generator and 28 kc/s.
xtal, 45/- (Rail 7/8). MORSE KEY with buzzer, on board, wired for 4+ v.
battery, 8/6 (p.p. 2/-). TRANSFORMERS. For R1132 or R1392 25/ -
(post 4/-). Input 200/250 v. " C " core. Outputs: 510-0-510 v. 275 mA.,
375-0-375 v. 83 mA., 5 v. 3 A., 6.3 v. 7 times (17 A.), 45/-. VIBRATOR
TRANS. Input 11-0-11 v., output 285-0-265 v. 65 mA., 7/6 (post 1/9).
MONITOR 56, triggered oscilloscope, comprising Indicator 248 and Power
Unit 676, 230 v. A.C. input, with cables and circuit. Cathode probe
unit extra, 17/6. £8/10/- (Rail 15/-). HEADPHONES CLR, 7/6. CR100
Noise Limiter assemblies with valve, 3/6. NEW M.C. METER, 31in.
round flush, 50(,A, 70/-, 200(zA centre zero, 50/-; 1 mA., centre zero,
45/-; 1 mA., 55/-; 100 mA., 8/6; 2in. 300 mA., each 8/6; 150 V. A.C.
MI., 6in., in case, 40,-. VIBRATORS, Mallory G834C 12 v. 4 -pin, 7/6;
8 v. 5 -pin reversible, 7/6. DRIVES: Slow-motion Admiralty 200: 1 ratio,
sealed 0-100 6/6. R1155 S.M. " N " type, new, 1016. VIBRAPAKS
6 v. D.C. to 250 v. 60 mA., smoothed cased 22/6; 12 v. input, 25/- (p.p.
4/-). DYNAMOTOR!' (post 4/-). 12 v. to 250 v. 60 mA.,11/6. 6 v. to 250 v.
60 mA., 11/6. CHOKES. L.F. 10 H., 200 mA.,8/6; 100 H., 60 mA., 8/6;
9 H., 100 mA., 5/6; Potted 10 H., 100 mA., 7/6; " C " 10 H., 250 mA.,
12/6; 5 H., 400 mA., 10/6; 30 H., 50 mA., 7/6. R.F.27, fair cond., 16/6
(p.p. 4/-). SWITCHES: Wafer, 2 pole, 4 way, 4 bank, 1P6W6B, 4P2W2B,
1P7W3B, 1P11W2B, 4P2W5B, 3/6 each. Ceramic 2P4W1B, 1P5W3B,
1P11W, 3P3W2B, 3/6. Stud, 1P24W2B, 1P8W2B, 3/6; 1P19W2B, 318;
1P4OW3B in brass case, 12/6. VALVES: QQV06/40 (5894), 35/-; QQV04/20
(815), 30/-; VLS631 10/-; BENDIX MN26C 21/1. bands 70/- (cart. 10/-).
Rx78 2.4-13 me/s., less 100 kc/s. xtal 22/6 (p.p. 4/-). Box with 6 G.P.O.
keyswitches and 12 lannpholders, 15/- (p.p. 3/8). Octal plugs, 1/6. B7G
plugs 1/-. BOX, metal, with 6.3 v., 3 a., CT transformer, 4 fuses and 2 DP
toggles, 9/6 (post 4/-). BOX, control, 4 x 7 x 3in., contains 24 min. pots.,
and 9 switches, 7/6. Blocks, " Grelco " 10 way, 1/3. BOX, metal, 6Iin.
cube, with toggle sw. and 2 insulated terminals, 4/6 (p.p. 3/-). Calibrators
Time Base: input 115/250 v. A.C. Outputs: D.C. 330 v. 120 mA. and A.G.
6.8 v, x 2; 15 valves, 35/- (Rail 7/6). POWER UNIT, A.C. input 110/240 v.
Output D.C. 6/7v., 6/8 A., smoothed, metered, 60/- (rail 6/.). CONDENSERS:
Met. Tub. 0.1 mfd., 0.01, 0.001 & 0.05, 500 v., 4/- dozen.
LIST AND ENQUIRIES S.A.E., please. Terms: C.W.O. Postage extra
Immediate despatch.
Callers and post: W. A. BENSON (W.W.), 136 Rathbone Road, Liverpool,
16. SEF 6853,
Callers: SUPERADIO (Whitechapel), Ltd., 116 Whitechapel, Liverpool, 1.
ROY 1130.

EXPORT ONLY
PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequency ranges on five bands
(I) 36.44 Mc/s, (2) 65-78 Me/s, (3) 78.100 Mc/s, (4) 118-132 31c/s, (5) 156-174 Mc/s. R.F.
output 10 watts. A.M. Single Channel, crystal controlled. To operate from 6 v., 12 v or
Mains supply sources. Reconditioned with same as new guarantee. Prices from £55 per
complete station FOB U.K. Port, es illustrated.

GENERALLY AVAILABLE
H.F. Radio Transmitters 14 to 20 Me/s. 300 -watts phone output also remote control and
C.W.
Collins 180 (TM Series) Radio Telephones 1I-12 Mc/s 4 -channels 25 watts.
Wireless Sets. Nos. 19, 22, 31, 38, 62 and 68, and spares.
Aerial masts. Telescopic Steel 20ft. and 34ft,
Field Telephones, D. Mk. V, " F," " J," " H," " L," and EE8. Switchboards 10 -Line to
100 -Line -portable.
Carrier Telephony Systems. 1 + 1 and 1 + 4 Carrier Terminals and Repeaters.
V.F. Telegraphy Systeme. Speech + Duplex, 3 and El channel Duplex Radio Teletype
Terminals AN/ FGC-1C.
Rectifiers. Charging Sets 6/12 volt 15 amp. new, £12. Mains supply -1115 volts and /or
230 volts mains.
D.C. Supply 24 -volt 50 amp., new, £35. 200/240 V. mains. D.C. Supply 80-130 volts 0.7
amp., new. FS. 200/240 V. mains.
Aircraft Radio Compasses. Distance Measuring Equipment, and also 10 -Channel V.H.F.
Radio Telephones.

R. GILFILLAN & CO. LTD.
NATIONAL PROVINCIAL BANK CHAMBERS
29 SOUTH STREET, WORTHING, SUSSEX

Tel.: Worthing 8719 & 30181
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Bulk Buying means Dailey Ex-sreede LOWEST PRICES

HEAVY DUTY 20 AMP.

PP"

SUPPLIED
COMPLETE
WITH CRYSTALS
Accessories can be
supplied to order at
extra cost.

ellerrlreele

WALKIE TALKIE

L.T. SUPPLY I VARIABLE TRANSFORMERS
UNIT
by S.T.C.

Normal cost over E100

Essential equipment for
Electronic Engineering,
Research Laboratories,
Schools. Ideal for
battery charging, etc.
Guaranteed for 20 amps.
Output: D.C. Variable
up to 20 amps. and 24 v.
or trickle charge 125/
350/700 ampere hours.
Input: A.C. 100/260 v.
45/65 cycles.
Size: 16 x 24 x 32in.
high.

In attractive Grey
Cabinet.

£22-10-0
ex Warehouse

(Circuit diagrams and instructions
loaned for 10/- deposit)

Brand New

Quantities up to 100
delivered by return of

post. Supplied New
Boxed.

and

Output: (1.3 kVA.)
Completely Variable
0 to 260 volts 5 amps.
Input: 230 volts,
50/60,-
A SHROUDED

FULLY
VARIABLE

TRANSFORMER
FOR BENCH OR

PANEL
MOUNTING.

Size: approx. 6in.
cube.
Weight: approx.
1316.

PRICE:
RIDICULOUS

ONLY
5 amps.

£9-0-0
10 amps.

£18 - 5 -0
20 amps.

£32-10-0

LATEST miniature

" 88 " sets just released by Ministry of
Supply. Produced to exacting specifications

RINATpoThuRYcH

by leading manufacturers E. K. Cole & Co., this

Ili:S5r) /
Wit

TELEPHONE, .

( Akitii

Transmitter/receiver weighs only 51 -lb. (approx.)
and measures 3; in. x Slin. x 9-z in. It is a 4 frequency
channel set, crystal controlled, 38-40/40-42 Mc/s.,

and operates from a Standard Dry Battery-HT/LT. 90 v./I.3 v.

Only £10 Each

( e . valvesEver Raeraed ye/ Bmeprleocy eBd1.5381..)3. A414 o6f -itLh4e c t sI e_ irsi se s o2f. 1BA73C

Each set is in first-class condition.
Special quotations for quantities up to 3,000 sets.

# AERIAL

AERIAL
MASTS

IMPROVED TYPE 50 Mk.II
36ft. HIGH

Kits comprise-six 2tin. dia.
Tubular Steel Sections of tit.
length, top -section and base
Pickets, Guys and Fittings.
YOU can purchase ibis
normally expensive MAST
for a fraction of its cost.
Please add £1 for (return-
able) wooden carrying case.
The MAST is particu-
larly suitable to take
aerials for Tx., Ex.,
P.M. and TV (especially
COMMERCIAL) and
overseas. Extra
6ft. sections can be sup-
plied at 17/6 per section.

£9.10.0 only M.
U.S.A. Type 45ft. TELECOM. AERIAL MAST.
(7 sections, 6ft. 8in. x 24 -in., guys etc.).
This entirely complete set in carrying
case 12+ Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.
ARMY TYPE 32FT. MASTS similar to
above but 10 lin. screw -sections, suitable for
permanent lightweight installation. Kit in,
canvas bag. £5/15/-. Carr. 7/6.

£7-10

World Famous

TELEPHONES
" F " TYPE
in Attractive Case

carr.

-0 per pair 9/ -
The best portable telephone ever
made. Original cost E40! Range
up to 5 miles. Ideal for FACTORIES
BUILDING SITES, FARMS,
OFFICES. 2 perfect sets cased with
batteries, 100ft. cable, inclusive.
Not to be confused with cheaper
type models.
D3 STRANDED TELEPHONE
New Mile Drum 85/, Carr. 17/6.

CABLE.

Limited Quantity

3 6ft.
TELESCOPE MASTS

Finest quality brass. Non -rusting. Base
diameter 23in. Complete with hand -winding
winch for easy, rapid extension; and cable -
wire bracing stays. One of the best masts
ever produced. 1m each
Winds down to 9ft. tifu Carr. E1/10

A COMPLETE EX -GOVT.

PUBLIC ADDRESS
SYSTEM

FOR OFFICES.
FACTORIES,
WAREHOUSES & CARS

-'SAVE
4,

GM
COMPLETE

Irl

Manufactured
by TRUVOX,
etc. Com-
plete with
Amplifier,
four Loud-

speakers,
microphone,
Leads, etc.
6 or 12 v.
D.C. (car
battery ideal)

Dept. (WW22), IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2
M.O.) CO M IPA PADDINGTON 223112/3
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EAVY DUTY =L T

TRANSFORMERS( 01,41
LONDOAL:f

LARGEST SELECTION

No. I. Pri. 240v. Sec. Tapped 4, 6, I Iv. 200
amps. E9/113/ . Carr. 101-.

No. 2. Pri. 230v. Sec. Tapped II, 11.5, 12, 12.5
v. 100 amps. Tropically rated. E9/101-.
Carr. 10/-.

No. 3. Pri. 240v. Sec. 20v. 30 amps., i6/15/-.
Carr. 7/6.

No. 4. Pri. 240v. Sac. 20v. 20 amps., E4/17/6.
Carr. 7/6.

No. 5. Pri. 223-240v. Sec. Tapped 17, 18, 20v.
15 amps., E3/19/6. Carr. 5/-.

No. 6. Pri. 220-240v. Sec. 24v. 20 amps.,
£4/19/6. Carr. 7/6.

No. 7. Pri. 220-240v. Sec. Tapped 6, 12v.
20 amps., 72/6.uCarr. 5/-.

No. 8. Pri. 220-240v. Sec. Tapped 12, 18v.
10 amps., 52/6. Carr. 5/-.

No. 9. PH. 220-240v. Sec. Tapped 30, 32, 34,
36v. 5 amps., 57/6. Carr. 4/-.

No. 10. PH. 223-240v. Sec. Tapped 10, 17, I8v.
10 amps., 57/6. Carr. 4/-.

No. 11. fPri. 220-240v. Sec. Tapped 48, 56, 60v.
I amp., 27/6. P.P. 3/-.

No. 12. Pri. 220-240v. Sec. Tapped 12, 20, 24v.
2 amps., 22/6. P.P. 3/-.

44/WW1
"s6) 44).v.rik

LONDON'S LARGEST
SUPPLIERS OF

ELECTRONIC EQUIPMENT

9 & 10 CHAPEL ST.,
LONDON,

Tel.. N.W.I
PAD 7851

PLEASE NOTE NEW ADDRESS
Our new premises situated 50 yards from
Edgware Road Met. line station, has five large
windows crammed with electronic and labora-
tory equipment, and a spacious walk -round
dept., we invite you to call and browse at your
leisure. Monthly account orders accepted from
all electronic industries, research laboratories,
colleges, schools, etc. Over -seas inquiries
welcome.

SPECIAL PURCHASE!!
NIFE ALKALINE BATTERIES
6 -VOLT 75 A.H. TYPE LR7

SUITABLE FOR ENGINE STARTING
Five 1.2 v. cells crated and connected to give
6 v. Brand new and fully guaranteed. Size of
crate 151 x 12 x 61in., sE7/10/-. Carr. 15/-.
AMERICAN HEAVY DUTY AUTO
TRANSFORMERS. " C " core winding.
Completely enclosed in metal container,
71 kVA. 115-230 v., E17/10/-. Ex warehouse.
We have London's largest selection of auto
transformers. 110-240 v. available from stock.
Let us know your requirements.
A.M. LT SMOOTHING CHOKES. Re-
sistance 1 ohm. Ideal for smoothing 12-24 v.
D.C. 5 amps. Tropically rated, 17/6. Carr. 4/-.
AMERICAN HIGH VOLTAGE CAPACI-
TORS. 2 mfd. 10,000 volts wkg., E13/10/-.
Carr. 7/6. I mfd. 20,000 volts wkg., E7/10/-.
Carr. 7/6. Aerovox, 10 mfd. 1,500 volts wkg.,

Locate Hard to Get Tubes at Big Savings!

DIRECTORY and BUYERS' GUIDE
for American Electron Tubes

GET YOUR COPY ABSOLUTELY FREE!
This brand new " Directory " covers almost every tube made
by American manufacturers. Top name brands as well as
specialized brands are included. Receiving, Television, and
Special purpose tubes are listed by type numbers and low,
low prices.

Send for your copy now, it's FREE and will
Save You Money on Tubes.

METROPOLITAN OVERSEAS SUPPLY CORPORATION
1133 Broadway, New York 10, N.Y., U.S.A.

Cable address: LECIMEX New York.

100 v Line or
1. 4. 18 It Outputs

25 WT. VERSION
25 ONS.

15/-, P.P. 3/6. Micromold, 8 mfd. 1,503 volts
wkg., 12/6, P.P. 3/-. Western, 16 mfd. 400 volts
wkg., 8/6, P.P. 2/-. Pyranol, 45 mfd. 200 volts
wkg., 15/-, P.P. 3/6. Aerovox, 16 mfd. 660 volts
wkg. A.C., 17/6, P.P. 4/-. All Capacitors Supplied
New and Guaranteed.
BRITISH CAPACITORS. TCC, 0.25 mfd.
5,000 volts wkg. at 60 deg. C., 10/6, P.P. 2/6.
Dubilier, I mfd. 5,000 volts wkg., Tropical, 17/6,
P.P. 3/6. T.C.C., 4 mfd., 1,500 volts wkg. at
71 deg. C., 10/6, P.P. 2/-. B.I. 0.1 mfd., 5,000
volts wkg., Tropical, 10/6, P.P. 3/-. Dubilier,
0.5 mfd., 10,000 volts wkg., Tropical, 25/-,
P.P. 3/6. T.C.C., 6 mfd., 1,000 volts wkg. at 60
deg. C., 10/6, P.P. 2/-. T31, 4 mfd., 250 volts
wkg. at 160 deg. F., 2/6, P.P. 1/6. Dubilier,
8 mfd., 250 volts wkg. at 70 deg. C., 4/-, P.P. 1/6.
Dubilier, 15 mfd., 250 volts wkg. A.G., 12/6,
P.P. 2/-.
ADMIRALTY HEAVY DUTY A.C. 230 v.
CONTACTORS. Double -pole 40 amp. con-
tacts. New in maker's cartons, 59/6. Carr. 4I-.
VENNER 14 -DAY CLOCKWORK TIME
SWITCHES. 5 -AMP. SWITCH CON-
TACTS. One make one break every 24 hours.
Complete with two -pin Mounting bracket
and key, 32/6. P.P. 2/-.
CROMPTON PARKINSON 41in. A.G. MI
AMMETERS. 0-30 amps. flush mounting,
27/6. P.P. 3/6. 250-0-250 MICROAM-
METERS design 21in. square, flush. By Ernest
Turner. Brand new and guaranteed. 42/6.
P.P. 216.

THIS YEAR'S BARGAIN IN
CATHODE-RAY TUBES

1i°
ENGLISH
ELECTRIC

39' 6 ENGLISH

1 11

(plus 5,- carriage) ELECTRIC
Brand-new tubes directly equivalent to:

Mallard MW31174 (or 31/16) Brimar C12FM Cossor 12IK
Emitron 12AXP4 (or I2XP4A) Ferranti T12

These are not sub -standard or re -gunned but Brand-new tubes in
original cartons made fora well-known manufacturer, and now surplus
to requirements.

Everyone guaranteed tested and perfect on dispatch.

CASH WITH ORDER, please, to:
MERCHANT FINANCE (LONDON) LTD.
Berkeley Square House, Berkeley Square, London, W.I.

Mail Order only. We regret that we cannot cater to callers.

AMPERIAL
BRITAIN'S MOST VERSATILE TOP QUALITY AMPLIFIER

Public Address Engineers' answer to
QUALITY AND RELIABILITY

40 Watts 8 Valve

3 entirely separate inputs (individual EF86's) for two
microphones and gram, tape or tuner

All inputs fully mixing, tone control on gram.

E. K. ELECTRONICS, Brotherton, Knottingley, Yorks.
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YouratoiRephas

TELEPHONE SET TYPE "A." Ringing and speaking both
ways on a four -core cable. Carries the voice loudly and clearly
over any distance. Two handsets are supplied as illus. and the
set is comp. with Pushes, Buzzers, Battery, Plugs and Sockets.
Suitable 4 -core PVC cable 10d. per yd. Price 75/- set, post 3/6.
TELEPHONE SET TYPE " K." The most compact telephone
set available as the 41in. flat battery and buzzer is built-in to the
hand instrument. Ringing and speaking both ways on twin
wire. Instrument is complete with 5ft. flex. Easily bangs on
the wall. Set of two instruments, 85/10/-, post 3/6. Two core
flex. 3eI. yard.

RACKS-POST OFFICE STANDARD. Oft. high with U -channel sides
drilled for 19in. panels, heavy angle base.

BULKHEAD FITTING. 9in. diam.; flat tripod
type, suitable for lamps up to 100 watt, complete
with pushbar switch lampholder. Ideal for farm
buildings, garages, greenhouses, etc. Brand new,
17/6, post 2/6.
T.C.C. CONDENSERS. Paper block type, 6 mfd.
400 v. A.C. wkg., 12/6, post 2/6. 1 mfd., 10 kv.
66/- each. All types of condensers available.

RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH
STABILITY CARBON, ETC. BEST MAKES AT LOWEST PRICES

ALSO POTENTIOMETERS AVAILABLE

IWAMAZING OFFER!!
POWERFUL 6-12 v.D.0

MINIATURE
MOTORS

OFFERED AT A FRACTION OF MAKERS PRICE

WONDERFUL
ONLY 15,6.

VALUE
Post 1/-.

7,000 r.p.m. Reversing
switch. Free length of

polythene drive.

H.P. CAPACITOR MOTORS
230/240 volts, 50 cycles, 1,420 r.p.m.
shaft on Standard foot mounting or with gin.
shaft, resilient mounting. Either type,
85/10/-, carriage 10/-.

VACUUM PUMP AND COMPRESSOR.
Edwards type IV, tin. shaft, complete with
flywheel, couplings, oil and filter union,
86/10/-, post 3/6.

CERAMIC WAFER SWITCHES. Full list available.
1 Bank 1 pole 3 -way ... 4/6 each 2 Bank 2 pole 4 -way ... 10/6 each
1 Bank 1 pole 5 -way ... 5/6 each 3 Bank 1 pole 11 -way ... 18/- each
1 Bank 2 pole 2 -way ... 5/6 each 3 Bank 6 pole 2 -way ... 7/6 each
2 flank 1 pole 11 -way ... 12/6 each 3 Bank 4 pole 3 -way ... 7/6 each
2 Bank 1 pole 12 -way ... 7/6 each 4 Bank 2 pole 4 -way ... 18/6 each
Others, incl. Paxolin types, 1 Bank 3/6, 2 Bank 5/-, 3 Bank 6/6, post 1/-.

MAGNETIC
COUNTERS

Counting to 9999.
2-6 v. D.C., 15/- each, post 1/6.
75-120 v. D.C., 15/- each, post 1/6.
HIGH SPEED TYPE No. 100c.,
100-120 v. D.C., 35/-, post 1/6.

LOUDSPEAKER BARGAINS. AXIOM 160 dual cone 12in., 15 watts 15 ohms.
Fully dustprooi, 97119/6, carr. 7/6. ELAC 5in. round, 3 ohms, 11/6, post 1/6.
PYE 10in. Portable. 3 ohms. Built into wooden carrying case and complete
with 45ft. waterproof flex and jack plug, 50/-, carr. 7/6.
FANS INDUSTRIAL TYPE. 230/240 volt A.C. Capacitor Motor, 18in.
blades, adjustable louvres, filter. Ideal for paint shop, 920, carr. 25/-.

AIR BLOWER powered by a 230 v. A.C. motor, 15in. fan. Volume of
free air at max. r.p.m. is 1,250 cu. ft. per min. At maximum efficiency
900 cu. ft. per min. Brand new, 825, carriage 30/-.

ATTENTION ALL MANUFACTURERS.
ONE HOLE FIXING SWITCHES. Single -
pole double -throw 3 amp., 250 volts A.C.
1/6 each. 12/- doz., 837/10/- per 1,000.
Ask for quotation for 5,000 or upwards.
100,000 available from stock now!

Wilkinsons

Siemens High Speed Sealed
2.20+2.20 H96A
5000+5000 I -196D

17000+17000 I -196E
Siemens High Speed Open
1000+1000 H85N

10000+10000 H95A

EST.
1921

RELAYS P.O. TYPE 3000

Built to your own specification
Keen Prices
Quick Delivery
Contacts up to 8 -Changeover

MINIATURE RELAYS
S.T.C. and G.E.C. Sealed

7000 2 C.O. 4184GD 19/6
15/6 25000 1 m HD 4186EE 22/6
22/6 1800 2 m 2 b M1087 19/6
25/- 6701) 4 C.O. M1092 21/6

67011 2 m 2 b M1095 21/6
15/- 2500 0 1 C.O. M1022 22/6
17/6 5000 0 2 C.O. M1052 25/ -
Comprehensive range available from stock.

KEY SWITCHES
Various P.O. types ex stock.

METERS GUARANTEED
21IN. MOVING COIL FLUSH ROUND. 0,1 Amp;
0/3 Amp; 0/5 Amp; 0/10 Amp; 0/20 Volts; 0/30
Volts; 0/40 Volts. 35/- each.
2IN. MOVING COIL FLUSH ROUND. 0/1 Milliamp;
0/5 Milliamp; 0/10 Milliamp; 0/20 Volts; 0/30 Volts;
0/40 Volts 27/6 each. Postage 1/6 on each meter.

SEND FOR COMPLETE LIST OF METERS.
WEE MEGGER. 500 volt. In leather carrying case, 817/10/-, post 3/-.
FREQUENCY METERS. 45-55 cycles per second, 230 volts, Sin. dia. Flush
Round. Brand new in maker's box, I10/10/-, post 3/6.
PORTABLE VOLTMETER. 0-160 volts A.C./D.C., accuracy within 2%,
8in. mirror scale, knife pointer, in polished case. A precision moving iron
instrument at a very low price, 84/19/6, post 3/6.
PORTABLE AMMETER. 0-3 amp. A.C./D.C. 3M. scale in case 35/-, post 2/6.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf.
to 50 mfd. and resistances Valve voltmeter
range 0.1 to 15 volts and condensers leakage test, 89/19/6, post 3/-.
AMMETER. 0-3 amps. D.C. by Turner, MC/FR, fin. 90/-, post 2/6.
MICROAMMETER. 250 F.S.D. F.R. Sangamo Mod. S37. Scaled
for valve voltmeter. Circuit available free, 65/-, post 1/6.
ROTARY CONVERTER. Input 24 v. D.C. Output 220 v. A.C. 250 watts.
Pedestal type with D.P. Ironclad switch. BRAND NEW, 117/10/-, carr. 15/-.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In
metal case 16in. x 8in. x llin. Uncharged 811/10/- each, carriage 15/-.
24 volts 85 amperes, 814 each, carriage 15/-.
NIFE BATTERIES. Nickel Cadmium, 6 volts, 75 amps. Crated and con-
nected Brand new 87/10/-, carr 15/- Special inter -crate connector supplied
free with two batteries

WESTALITE BATTERY CHARGERS. Made by Westinghouse (type
BC14-6/40). Input 200/250 v. A.C. will charge 6 -volt or 12 -volt batteries
at 0/40 amps Coarse control switch with eight positions and fine
control switch with four positions including " off." Built-in 0/50
ammeter. Fused A.C. and D.C., grey enamel finish, dimensions 24in. x
14in. x 13in. 645 each. Carriage 20/-.

15 AMP. BATTERY CHARGER (Westinghouse Type B.C.3) will charge
three lead acid cells at 15 amps. Input 200/250 volts, 50 cycles A.C. Charging
current is regulated by four -position switch and variable resistance for fine
control. Fitted with 0/20 ammeter, rotary on/off switch and rewirable
fuses This first-class instrument at the bargain price of 615, carriage 15/ -
RECTIFIER UNIT RA -63-B Input 105/125 Volts A.G. Output 12 volts
5 amp. D.C. In neat crackle finish case with circuit breaker, reverse current
relay, with 3 -way switch, " Trickle charge," " Off,"
" High Charge." This Brand New American unit is
offered at only 55/10/0 Carriage 5/-. Can be used
from 230 volt mains if an auto -transformer is fitted.

TERMINAL BLOCKS. 2 -way 4/- doz., or box of 50
for 15/-, 3 -way 6/- doz., 50 for 22/6, post 1/6.
HEADPHONES. High resistance 40000 with cords, 17/6, post 1/6.
HEAVY DUTY SWITCHES suitable for switchboards. Carries over 100 amps.
Consists of 2 S.P.C.O. coupled, 50/. pr., post 3/-, or separately at 25/-, post 3/-.
SATCHWELL THERMOSTATS adjustable between 70°-190° Fahrenheit
0-440 v. A.C., 20 amps., llin. stem. Fitted cover, 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45° and 75° Fahr., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-.
CATHODE-RAY TUBES. VCR 139A, 2}in. diam., 30/-, post 3/-.
BARTLETT ELECTRIC DRYING OVENS. Internal dimensions 20in. x
20in. x 20in. 230 volt A.C. with adjustable thermostat giving automatic
temperature control. Temperatures up to 160° Cent. shown on built-in
gauge. Rotary on/off switch with pilot lamp. Brand new, PAO, Carriage 20/-.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0819 Grams WILCO CROYDON
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I "6 plus 1" TRANSISTOR RADIO KIT I
. . Using 3 !ales;UNBEATABLE type Surface Barrier

VALUE! Transistors
MANUFACTURERS' CURRENT PRODUCTION
OFFER. A fortunate bulk purchase enables us
to oiler one of the season's most outstanding bargains
n Portable Transistor Radio Kits. This kit is a

modern, sensitive quality circuit Receiver Unit
with all the latest features. Six BVA transistors
and 1 diode printed circuit, med. and long waves.
Ferrite aerial, car radio input, 500 roW. push-pull output into 3 ohm speaker, calibrated
dial and slow-motion tuning, etc. Size approx. 8 % 21in.

KIT pofri rrtaerdts eicnettding 5 BARGAIN OFFER It6/19/6
SET of 6 Transistors and 1 Diode, 45/- Complete Kit less speaker
3 oh. Speaker Tin. 3/in.-ONLY 15/6, carr. 1/6. Send 3d. stamp for full Carr. 2/6
details. Circuit and Instructions 1/6. Cabinets now available 25/- extra.- - - - - - -
BARGAINS 22/A,12
SINGLE PLAYERS:
Moth.' 401' £611716. Carr. 3/6.
Mod. TA Mk. 2 £711916. Carr. 3/6.
Model 41/F. £17/19/6. Carr. 4/6.
AUTOCHANGERS:
Model RC 210 with plug-in GC8 head,
10 ens. Carr. 4/6. Model A Transcrip-
tion Auto Changer -Just released.
£18/1916. Carr. 5/-.

Comprehensive range in stook.

COAX 80 ohm CABLE
High grade low loss Cellular Air Spaced
Polythene -tin. diem. Stranded Coml.

Now only 6d. a yard.
BARGAIN PRICES -SPECIAL LENGTHS
20 yds. 9/.. 1'. & P. 1/6. Coax. Plugs 1/-.
40 yds. 17/8. P. & P. 21-. Sockets, 1/-.
60 yds. 25/-. P. & P. 3/'. Couplers, 1/3.

VOLUME CONTROLS -5K-2 Meg-
an.. 3in. SPINDLES. MORGANITE
MIDGET TYPE. 1/in. diam. Guar.
1 year. LOG or LIN ratios lees 8w.,
3/-. D.P. Sw., 4/6, Twin Stereo less
sw.. 6/6. D.P. Sw., 8/..

CONDENSERS -Silver Mica. All values
2 pl. to 1,000 pl., 6d. each. Ditto, ceramic
9d. Tub. 450 v. T.C.C., etc., .001 mfd. .0
and .1,350 v., 9d. .02,1/500 v., 11-. .25
Hunts 1.6. .5 T.C.C. 1/9 etc., etc.
CLOSE TOL. S/MICAS. 10% 5 pf.-500 pf.,
fid. 600.5000 pf., 11-. 1% 2 pf.-100 pf., 94
100 pf.-500 pf., 11d. 675 pf.-5000 p1., 1/6.
RESISTORS -FULL RANGE 10 shins -10
meantime 20% & w., 3d., f w., 5d. (Midget
type modern rating), 1 w., 64., 2 w. 9d.
HI -STAB. la% f w.. 5d. f w., 7d. 5%

w., 9d, 1% I w., 1/6., etc.
W/W RESISTORS. 25 ohms to 10K 5W.,
1/3, 10 w., 1/6. 16 w., 2/-.
PRE-SET T/V POTS. W/W 25 ohms -50 K.,
3/, 50 K-2 Meg. (Carbon) 3/-.

Electrolytes All Types New Stock
TUBULAR CAN TYPES

25/25 v. 50/12 v. 1/9 El 1.8/450 v. 4/6
50/50 v. 100/25v.2/- 32.221275v. 4/6
6/450 v. 4850 v.2,3 50+50/350 v. 6/6
18+18/450 v. .5/6 80 250/275 v. 12/6
32+32/450 v. 6,6 100 I.200275 v. 12/6
Transistor Midget Types -all values 1 mid. to
100 mid. 119 ea. 6v,12v.

EL VALVES GUARANTEED
1T4 6/- ECL82 10/6 PCF80 9/6
1105, 1857/6 ECL80 10/6 PCL83 12/8
384, 3V47/6 EF80 8/- PCL84 12/8

0/-
DF96 61-
DK96 9/-
1/L98 9/-
ECC81 8/-
ECC82 8/-
ECC83 8/-

EF86 pPL81.82 1 12/86

EEY86
10/-

EZ81 7/6am 12/6
PCC84 9/6

PL83 10/6
P Y32 12/6
PL81 9/6
PY82 7/8
U25 12/6

JASON FM TUNER UNITS
Designer -approved kits available.
FMT1, 5 glut 4 valves, 20/-.
FMT2, £7. 5 valves, 37/6.
JTV Mercury, 10 gns. 3 valves 251,
JTV2, £13/19/6. 4 valves, 32/6.
NEW JASON F.M. HANDBOOK, 2/6.
48 hr. Alignment Service, 7/6 plus 2/6

I TRANSISTOR BARGAINS!
I Brand New-BVA let Grade.
0044 ....10/6 874 9/6I.... 573 9/-
0031 .... 7/6 GET114 6/6 I
2/0081 ....15/6 0072 .. 7/6
XA109 .. 10- 0070 .. 5/6
XA101 .. 8/6 0071 6/-
E0103 . 7/6 GEX34 . 2/9muE .... 8/6 OA70 2/98B305 .... 9/6 0A81 .. 2/9 ;

We manufacture all types Radio Mains
Transf. Chokes, Quality 0,P Trans..
etc. Enquiries invited for Specials.
Prototypes of small production runs.
Quotation by return.

SPEAKERS P.M. 3 ohms. 21in. Ela
17/6. Goodmans 18/6. Sin. Rola 1716.
Sin. Elac 18/6. 7in. x 4in. Goolinans,
18/8. Sin. Rola 20/-. 10in. R. x A. 25/-.
gin. x Gin. Goodmans 25/-.
Tweeter 29/6.
SPEAKER FRET -Expanded Bronze ano-
dised metal 8 x 8In., 2/3; 12 x 8in.. 31-;
12 x 121n.. 4/6; 12 x 16in., 6/-; 24 x 121n.
9/-; 36 x 12in., 13/6, etc., etc.
TYGAN FRET (Contemn. pat.), 12 x 121n.,
2/-; 12 x 18in. 3/-; 12 x 24in., 4/-; etc.

RECORDING TAPE -Famous American Columbia (CBS) Premier quality tape at
NEW REDUCED PRICES. A genuine r commended Quality Tape -TRY IT)
Brand new, boxed and fully guaranteed. Fitted with leader and stop foils.

Standard Long Play Double Play
Sin. 600ft. 15/- 900ft. 19/6 1200ft. 31/6
51in. 900ft. 16/8 1200f t. 22/6 1800ft. 39/6
7in. 1200ft. 21/- 1800f t. 32/6 2400ft. 47/6

Post & Pack., per reel, 1/- plus 6d. ea. for additional reels.
SPECIAL OFFER. 3in. mfrs. surplus tape, 221ft. 5/6. P. & P. per reel 6d.
TAPE REELS. Special offer. Manfre. surplus. Replacement plastic spools. 71n.
3'6, 51in. 3/3. Sin. 3/-. 3in. 2/6.

r TAPE RECORDER
KIT ONLY £1610s.

Latest 5valve circuit based on Mallard's
design. Magic eye and tone controls.
Printed circuit already wired. A
sensitive quality recorder. H.S.R. Amp.
Kit 95/-. B.S.R. Tape Desk £8110/-.
Collaro Amp. Kit £6/5/-. Collars Tape
Deck £12/10/-. Set of 5 valves 45/-.
Special Unit Kit Prices -Send stamp
for detailed list. Handbook (full
constructional and circuit details) 2/6.

Only a few Terms: C.W.O. or C.O.D., post and packing up to Vb. 7d.
items are 116. I/I; 31b. 116; 516. 2/-; 1016. 2/9.
listed from

7

our com-
prehensive
stock.
Write now
for full
bargain
lists. ld.

RADIO COMPONENT

SPECIALISTS Estubl%
70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Tel. THO 2188: Hours: 9 a.m.-6 p.m. I p.m. Wednesday.

SERVO & ELECTRONIC SALES LTD.
TRANSMITTER RECEIVERS 1986 TX RX Xstl Controlled, 124.156 Mc/s., tip top
cond., with instructions, £8/15/- (12/6). SUNVIC HOT WIRE VAC SWITCH RELAY
CONTROLLERS. F102-3 230 v. load 2 kw., 30/- 13/-). P203-8 230 v., load 7 kw.,
45/- (3/-). EHT TRANSFORMERS. 230 v. A.C. to 9.5 kv., 3 mA. berm, sld., 66/-
0/61. ELECTROSTATIC VOLTMETERS. 0-5 kV. 281 mounted in oak carrying
case, Everett Edgcumbe, brand new, £71101- (3/6). MAGNETIC CLUTCH. 20 v.
0.575 a, torque rating 5ft. lb., 85/- E.E. SEALED REFRIGERATOR UNITS.
110 v. 50 cps. with cooling coils, ice box and thermostat, charged, brand new, £20.
(earr. extra). DRAYTON R.Q. MOTORS. 37 r.p.m. 230 v. A.C. 75/- (4/-). HIGH
FREQUENCY ALTERNATOR SETS. Oilt 200 v. 1,100 c.p.s., 1 ph., 14 kVA. 1/P.
415 v. 50 c.p.s. 3 ph. Complete with control panel fitted with voltmeter, ammeter
and frequency meter, motor switch gear and stabiliser. Manufactured by E. I). C.
and brand new stock. Other alternators available for 400 and 2,000 c.p.s. HRO
POWER UNITS. 12 v. D.C. I/P., 35/-. Brand new and boxed (3/6). ENGLISH
ELECTRIC CAP. START MOTORS. 230 v. A.C. f h.p. 1,425 r.p.m.. £5119/6 (7/61.
ADVANCE SIGNAL GENERATORS. Type 49 230 v. A.C. I/P 20 to 110 MO. 11.1V
to 10 mV (with 10011.4. carrier meter) in 5 ranges with hit. mod., axe. cond.. £10
(10/-). SPRAGUE MOTOR SUPPRESSION CONDENSERS. 0.004 mid., 1,000 v.
A.C. insulated case, 1/3 ea., 12/- doz., 70/- 100, £25 1,000 (1/-, 2/6 and cp. reap.).
INDICATOR UNIT APW 9922A. 1-VCR97, 3-VR91, 2-VR54, 1.CV1285, 1-VT61,
munaetal shield, focus and brill. controls, 8 pole, ideal for 'scope conversion or CRT
dieplay unit, new with cot. 37/6 (5/-I. ARCO ELECTRIC PANEL LAMPS. Type
SL 90, red, amber or green, 3/6 WI. GERMANIUM DIODES, new, guaranteed not
rejects, GEX 34, 2)-; GEX 35 2/6: GEN 56/1, 5/-; GJOM 10/-. SILICON DIODES.
3810A 12/6: 3R20 15/6 (64.). CARPENTER POLARISED RELAYS, Type 5A48,
each -aide -stable, operate at 0.25 v. 2.2 mA. 27/6 (1/.). LTA MIN. RELAYS.
4186ED 17/8 (1/ -). TANTALUM ELECTROLYTICS. S.T.C. 10 mid. 6v. 10/-
168.1. COSSOR NO. 11 OSCILLOSCOPES. 3in. CRT, mains input, 1-5-40mS time
base, superb instrument in brand new condition, £10/101- (£1). MARCONI 39011
WAVEMETERS. Mains 11p, o/p 16-150 me/s. Brand new in transit case, with calibra-
tion charts, f17/10/- (22/-). KELVIN HUGHES SINE COSINE POTENTIOMETERS.
type SCP4 32K bin. SWITCH BOARD METERS. 0-200 amps. 400-0-400 arnpe.,
0-500 v. 0-400 amps., 30.0-30 amp., 60-0-00 amps., 30/- ea. (5/-). 24 v. HESTER
BLANK DIAL INDICATORS. 25/- (DO. BEE= METEOROLOGICAL BAL-
LOONS. 500 g. 15/- (116). A.C. AMMETERS. 29n. 0-40 amps., 50 c.p.s., moving
iron 12/6 (2/-). UHF RECEIVERS R1302. £71101- (25/-). R.107 RF and POWER
UNITS. Brand new, from which superb communication receivers could easily be
assembled. Complete R.F. units with delve and 12 v. D.C./230 v. A.C. Power unit,
supplied with circuit, lees valves, £4119/6 the pair (15/-). Set of 4 valves, 20/-
(p.p. 1/-). R.107 LF. TRANSOMS.. 9/6 ea. (1/-). 8.107 P.17.8, sold separately,
57/6 (7/6). R.107 CCT extra 2/6. COMMUNICATION RECEIVERS R208. 50 Reis
to 30 Mc/s cont. in 9 ranges 15 valve Whet. 0.7, 2.5 or 8 Kcie. bandwidth, 100-250 v.
60 c/s. or 12 v. supply, sensy. 2-41.N. The installation comprises receiver power
unit and range extension unit with interconnection plugs for only £30 (MI.). A
really superlative receiver. TOP GRADE COMPUTER MAGNETIC RECORDING
TAPE. Sin. 600ft. lengths on 3in. professional spools, 151- (1/6). SIZE 11 STNCHROS
AND SERVOMOTORS. Types 24V11CT4A and 111147A available ex stock In brand
new condition. We stock Magslips, Selsyns, Ipots, and all electrical components for
automatic computation and control. Please add carriage in brackets. Post orders
to 1, Hopton Parade, Streatham High Rd., 9.W.16 Callers to 43 High St., Orpington,
Kent. Tele.: Streatham 6165 and Orpington 31066. Terms: Nett monthly approved
accounts only, otherwise C.W.O.

An essential book
for research
workers & designers

MICROWAVE
DATA TABLES
by A. E. Booth M.I.E.E. GRADUATE I.E.E.

This book forms an accurate and labour-saving aid for
computations involving basic microwave quantities which
occur continually in design and development work on
waveguides and similar transmission lines, such as decibel
relationships, guide and free -space wavelengths, voltage
standing -wave ratio, and voltage or power reflection
coefficients. Printed on stout paper and strongly bound to
withstand constant usage in design office or laboratory, it
contains 26 tables comprising over 23,000 separate com-
putations.

27s. 6d. net by post 28s. 8d. 61 pages.
from leading booksellers

Published for "Wireless World" by ILIFFE Books Ltd.
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I.
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RA4

T.V. TUBES
0 RADIO & TELEVISION ft:

eJ,. E SPEAKER
-5

ONLY :it;
P 17in. T.V. CHASSIS 10 Gns. .,..

1\. L

12 months'
A Rectangular Tube, Valves, Speaker, Knobs. SALE!

guarantee C
FULLY GUARANTEED TUBE -12 months. 10.

../A. -1/
'Ili E Chassis and Valves -3 months. I.T.A./B.B.C. 0

M Any two selected channels fitted. Personal Sin.-bin.-Sin.-7in. x 4in. Money back :1.

-1A H. r terms
. r available

E collection advised. Special delivery race by
N arrangement up to 50 miles. Terms available. guaranteed. Enquire for ocher sizes...
T Ins., Carr. on Chassis, 20/-. Ex. mfd. salvage. P. & P. 3/.. iii

Nte

JO.

. 4

-41,7r

Jl

vr

-"p

Jl

JO.

2Iin 99/6 t.
I7in. 90/ - ;ff.
15, 14, I2in 70/ -

Ins. & Carr. 15/6
£1 extra without old bowl,
refundable if same received

within 14 days.

R
E
B

L
T

14 in. T.V. TUBES 35/-
14KP4 & 36/24

Due to purchase of Rental
replacement stocks. Carr. 5/-.

TRANSISTORS

SETPER 47/6 POST
FREE

MULLARD
1-0C8ID 6/9; 2-0081 6/9; 1-0C44

9/9. 2-0C45 8/9; I -Diode 1/9.
ED1SWAN

(XCI21 8/9; XBI 13 8/9.
G.E.C.

114 6/9; 873 8/9; 2-874 9/9.

COMPLETE
1 7in. T.V.
£11-10-0
An excellent ex -
Rental Table model.
Famous manufac-
ture. Tuned I.T.A./
B.B.C. Guaranteed
12 months. Terms available. Personal collec-
tion advised. Special delivery rate by arrange-
ment up to 50 miles or, despatched in 3

parcels for easy assembly, Ins. Carr. 25/-.

COMPLETE 14 in. T.V.
£7-10-0 IfoTr A./BdUe.tsAs above. Ideal

Weekend Bungalows, etc. Carr. & Ins. 20/-.-.

DUKE & CO.
(LONDON) LTD.,

621/3 Romford Road, Manor
Park, E.I2. ILF 6001/3

Send for a FREE CATALOGUE

.If.

JO.

O.

0 4

jt> "ARGOSY" RECORD

DE LUXE

RECORDER

CABINET

19'6
Beautifully styled
rexine covered cabi-

net in Red or Beige. Size 14} x 13 x 9+in.
Storage comp. in lid for tapes and mike.
Easily adapted to Record Player Cabinet.
Ins., Carr. 5/-.

SCOTCH BOY TAPES
19/9_siin.

Limited quantity. Post FREE.

)4: PLAYER CABINET 19/6

SOLO

SOLDER:NG

TOOL

12'6
110 v., 6 v. or 12 v. (special adaptor for

200/250 v., 10/. extra). Automatic solder
feed including reel solder and spare
parts. It is a tool for electronic soldering
or car wiring. Revolutionary in design.
Cannot burn. In light metal case with
full instructions for use. Post 4/-.

RECORD & TAPE COMPONENTS

69'6
Luxury ca-
binet in two
tone coffee
colour. Size
15} x 17 x
9+in. Takes
all popular record player units and
amplifiers. Position for 8in. Speaker.
Detachable lid for Stereo con-
version. P. & P. 5/-.

RECORD PLAYER

CABINET 4R.P. )

;It!,

-41F:A7

RECORD PLAYER
AMPLIFIER

12 months' guarantee. MK. D.2

19'6
Latest design incorporating negative
feedback, giving 4 watts undistorted
output. Valves: ECL82, and metal
rectifier. Tone and volume control
panel on flying leads. P. & P. 4/-.

ELLIPTICAL 15'9SPEAKERS
Brand new slot type. 8 x Sin. and
7 x 4in. P. & P. 3/-.

Exceptional offer. A lightweight portable
player Cabinet by famous manufacturer. Size MINIATURE

A141 x I x 6in. Takes our single player; 2 SPEAKERS
` control Amplifier; 5in. Speaker. Post, packing

vs and insurance, 5/-. Brand new 2+ and Sin. P. & P. 1/..

444.3#144..eg:IAigei)14.1)r.ger4(-44(44.
.4,4)t.:X3.vA.)r.ge..*.*(.(e)#eggS)411(-A4*))#,I')#141*,t4.Jl ergeg

EXTENSION

SPEAKERS
1910

117'

11r

Bin. P.M. Speakers fitted into polished ii..
cabinets. Complete with switch and flex.W
P. & P. 4/-. .M

N,..4e

W.!1o.
\,..Te

9-1:Salvage Guaranteed ../1.

9d. each 7/6 Doz. M
:\Te

4D1, 6AL5, 801, 6D2, 6SH7, 902, 10F3, 1274, ei \-.
1502, 78, 210VPT, 7193, C2C, CVOS, Dl, D152, ilj
EA50, EB91, EF50, HL41DD, LP210, SP41, ',14!
SPE, VR501, Z66. JO.

I/9d. each 17/6 Doz. ?,-x

6AM6, 6AT6, 13F1, 6E12, 6F13. 6F14, 6E15, 6K7, me
61,4, 6P28, 7C5, 7Y4, 803, 12837, D77, DH77, .
EB41, EF91, N142, PEN45, PEN4S, W148, Z77. ../1.

2/9 Each 30/- Doz. h'e
6C10, 6U4GT, 10D1, 10F1, 10P13, 10P14, -1
20111, 20P3, 8L18, 6S87, 25A8, B36, ECC31, 1,A \-,.
ECC34, ECC85, ECC91, ECH42, L63, 2818, U22, t
U31, U35, 17281, 0282. .,..
5/9 Each 60/- Doz. :ft\te
6AB6, 6F6, 6K8, 6Q7, 6V6, 12K7, 12K8, 12Q7,
7AN7, 9BW3, 15A6, ECL80, ECC83, EBF80,

PCF80, PL38, PL81, PL82, PY80, PY81, 4

PY82.
POSTAGE 're

1-76.
J1\

VALVES

DE -LUXE

TAPE Ti
RECORDER ,W

CABINET

29'9
Beautifully made Tape 44,
Recorder Cabinet. Size: 1'1M

13 x 10+ x 7in. Covered in two-tone coloured
rexine cloth. Stylish design. Easily adapted to
Record Player Cabinet. P. & P. 5/-.

TAPE RECORDER AMPLIFIER ;T,1

-"p

-or

£7.19.6 0JO.

N.,....Le

Compact, well de- 10.
signed 5 valve ampli- -

''\ me
fier. Output 3.5W. FO '
Input for Micro- il.
phone, Radio and Gram. Size 8+ x 3 x 41in. W. 4
Ins., carr. 5/-. 12 months' guarantee. Terms ..IR
available. Extras: Dial plate, including sockets W
and superimpose switch, 3/6. Knobs 2/6.

TAPE RECORDER AMPLIFIER

E9.15.6
JO.
-41,r

16'9 By famous manufacturer. Superb 4 -valve ampli-
fier. Two controls and superimpose switch....iz
Sockets for Mike and Gram. Size II x 4 x 6in. th
Ins., Carr. 5/-. Drawings FREE with Order.
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RELAYS?

Everything points to

DEPENDABLE
Our wide range of relays have
one thing in common -they are
manufactured to the highest
standards. Whether your need
is for Automation, Transistor,
Type 3000 or Type 600
Relays, you can leave your
specifications in our hands with
confidence.
Prototypes can be delivered
in 1/7 days, and quotations
for quantities and special
orders given on request to our
engineering department,
which is always available for
advice on special problems.

Please send your enquiries to:

DEPENDABLE RELAY CO LTD
8a Ainger Road Camden Town London NW3 Telephone: PRImrose8161

CONTROL BOX with 0-1 ma. meter (flush mounting 21 inch scale),
5 microswitches, 2 toggle switches, 2 wafer switches, 2 Leach relays,
condensers, etc., in a neat box 10 x 7 x 3 inches. New in cartons. 301-.
2/6 post.
CONVERTORS. 12 or 24 volts D.C. input, 117 volts A.C., 60 cycles,
75, 100, 125, 150 or 175 watts output. Mounted in a strong metal case
with shock absorbers, 2 vibrators, smoothed, silent operation. New
66/101-. Can. 7/6.
AERIALS. Complete dipole sets for the B44 receiver, suitable for
FM, television, etc. Simple and very easy to assemble, can be strapped
to a pole in a few minutes, etc. Four sets of aerial rods that push into
ready-made sockets. No. 1 set 30 inches (each rod). No. 2 33 inches.
No. 3 374 inches. And No. 4 42 inches. All rods 4 inch dia. Ideal
aerial for mobile use. Complete 27/6. Can. 2/6.
SYNCHROS CONTROL MOTORS (U.S.A.). R112 -2D -B. 115 volt
400 cycles, 2 ph., 50/- each.
TELEPHONE SETS. 3 desk telephones, 3 G.P.O. magneto generators,
3 bulls -eye indicators, 75ft. twin lead covered cable and terminal
blocks, etc. For use Nos. 2 and 3 C.B. and auto. systems or DE.L's,
P.B.X. 212/101-. Can. £1.
MIXED BOX OF COMPONENTS, resistors, condensers, etc., 15/- (return
money if not satisfied).
1154 TRANSMITTERS complete with valves and meters, etc. £2,
10/. can.
MAINS POWER UNIT for the 1154 trans. 1,200 v. at 200 ma., 26/10/-,
15/- can.
ET.4336 CERAMIC SWITCH. 1 pole 9 positions 5 bank, 27/6 each.
AERIALS. Self supporting, no guy ropes needed, 25 foot mast in four
sections, tapers 21 to 14 inches. Heavy duty galvanised steel poles
with base and fixing poles. 212/101-. Can. a. Weight approx. 14 cwt.
AERIAL change -over relays, single pole, 24 v. D.C. ceramic. 17/6,
post 2/6.

CONDENSERS. 4 mfd., 100 v. D.C. Micamould, U.S.A. 8/- each.
Post 1/-. Many other types from stock. Block, paper, oil filled, etc.

order.£75
MARM NICntetriT. MAGNIFICATIO3 =rm. TF 329/c. Perfect

COSSOR DB scopes 339. Good condition. £25.

SIGNAL GENERATORS. R.C.A. 710A UHF. 535.
GT44 ABSORBTION WATTMETER. £25.

INDICATOR UNIT Type 1-152-c (U.S.A.). 3M. tube 3DPI, 1 rectifier
2 x 2 and 3:: 6AG5, with controls, etc. In a neat metal box 11 x 6 x 61 in.,
50/- each. Post 2/6.
M.S.A. R-B/APN-4 RECEIVERS, designed for RDF. Valves 1-6SN7,
4,-6SK7, 1-VR105, 1-5U4G, 1-6SL7, 3-6B4G, 2-879/2, 1-68SJ7, all
GT type. Complete unit with transformers, condensers, etc. As new,
first-class condition. Price 65/- each. Packing and carriage 7/6.
AMERICAN L.T. TRANSFORMERS. Potted type, finished in black
crackle and very conservatively rated. (1) 230 v., input 2 x 8.3 volts
CT, at 3 amps., and 6.3 volts at 3 amps. output, 18/3 each. (2) 250
volt input, 2x 6.3 volts at 3 amps., and 6.3 volts CT, at 3 amps. out-
put 17/6 each. (3) 230 volts input, 28 volts at 2 amps. and 2 volts at
1 amp. 12/6 each. (4) 230 volts input, 3 x 6.3 volts at 3 amps. CT,
1, 6.3 volts 3 amps. 22/6 each. (All these transformers are new and
boxed, please include postage 3/6 each.)
CATHODRAY TUBES. CV 1525 (3EG1), 3 inch fil. 4 volts. Anode
1,300 volts. Base same as 139A, U12. 35/- each. Carriage 2/6. CV
1525. Ideal tube for the small scope, 35/- each. Packing and carriage
2/6. Brand new.
AMERICA'S COMPUTERS AN -II -70A. Single parallax. Contains 8
relays 10 k., 2 change -over plat. contacts, 8 relays 300 ohms, 2 change-
over silver contacts (all relays are small type), 9 x 6V6 small (GT.,

x 6X5 GT., and 2 6SN7. Seven small D.C. motors, 27 v., 6 selsyn
motors, 10 small microswitches. Plus gears, condensers, ball bearings
and pots, etc. This unrepeatable bargain. 110 each.
DOUBLE PARALLAX AN -H-70-9. Similar to the above but larger,
etc., weight 1401b. Brand new. 512/10/- each. Can. £1.
MOTOR ASSEMBLY. Servo unit, C-1-11 A G1020. 26 volts D.C.
Auto. pilot. New in cartons. Price £3/10/- each. Carriage 7/6. C-1
Auto. pilot flight gyro. unit. Price 53/10/- each. Carriage 5/-.
VARIABLE RESISTORS, 3 ohms 10 amps., 18/6 each. Post 3/-.
TRANSFORMERS (drop thro' type). 110 and 230 volts pri., 275-0-
275 at 125 mls., 6.35 v. at 0.9 amps., 6.4 v. at 4 amps. Size 4 x 4x 41 in.,
22/6 each. Post 3/-.
MINE DETECTORS. Type 6A, small lightweight 281b. packed, com-
plete with spares and carrying case. New 26/10/. each. Carriage 5/-.
ROTAX CONVERTERS, Type 8A. 24 v. D.C. input, 115 v. A.C. at
1.8 amps, 400 cycles, 3 -phase, 56/10/- each, can. 7/6. Other types in
stock.

NEW LIST AVAILABLE SEND 6d. IN STAMPS.

PLEASE INCLUDE POSTAGE ON GOODS

TERMS C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries

W. MILLS
3-B TRULOCK ROAD, TOTTENHAM, N.17

Phone Tottenham 9213 & 9330
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JUST ARRIVED ! SUPER QUALITY
AMERICAN "CBS" TAPES

BRAND NEW & GUARANTEED
CIP-6 600ft. 5in. Std. Play 13 -
LP -9 900ft. 5in. Long Play 17 6
CMXP-12 1,200ft. 5in. Dble. Play 32 -
CIP-9 900ft. 5in. Std. Play 16 -

--- 43) LP -12 1,2009t. 5/in. Long Piay 19 6

---...---,--_-_-,------.

CMXP-18 1,800ft. 5in. Dble. Play 37 -
CIP-12
LP -18

1,2009t. 7in. Std. Play 21 -
1,800ft. 7in. Long Play 28 6

CMXP-24 2,400ft. 7in. Dble. Play 47 -
Sin. D.P. message tape 400ft. with spare spool 10/..

Also Sin. 275ft. extra play 5/3. Limited quantity.
Many other types available including " Scotch," " EMI," " Triton," " Syn-
crotape," etc. Send s.a.e. for our huge money -saving literature on Tapes
and Accessories. ALL TAPE ORDERS BY RETURN OF POST.

12 VOLT D.C. AMPLIFIER
(Parmeko). As new, 15 watt push-
pull output Mike and gram. inputs,
tapped output transformer, E9/19/6
Carr. 10/6. (Hand microphone for
above 30/- extra.)
50 -WATT EX -GOVT. AMPLI-
FIER. Type III with 4KT66's in
paralleled push-pull. Standard
200-250 v. A.G. input. Output
irnped. 600 ohms line. High imp.
gram. and mike input. Bass boost
control fitted. Quality amplifier
housed in strong metal case ready
for use. Terrific performance,
625. Carr. LI.

TELEFUNKEN STEREO
HI-FI AMPLIFIER

110/250 v. A.G. input. 5 watt un-
distorted output (10 watts nominal)
size 12 x 9 x 2in., weight 91b.
illustrated leaflet available, our
price L9/15/-, carr. 5/-.

RE-ENTRANT LOUD HAILERS

(Ex -
Govt.)

Heavy Duty 20 watts all -metal.
15 ohms. Diameter I5in. length
I 5in. (approx.), good cond., E6/ 10/,
Carr. 10/-. Ditto. Brand new, ES.
Carr. 10/-.

SMALL MOBILE RE-ENTRANT
LOUD HAILER. 15 watts. 15 ohms.
Approx. 7in. dia., 7in. long. As new
ES. Carr. 5/-.
JUST ARRIVED! BEAM
PROJECTION EXPONEN-
TIAL HORN. Smaller version
of above. I9in. long, I2in. square
flare. Complete with mounting
bracket. Ideal for mobile use.
Brand new. E61101-. Carr. 5/-.

TRUITOX/TANNOY LOUD -HAILERS

With 180
ohm line

n
foimer and
condenser.
Impedance
7f ohms,
handling
capacity 8
watts. Com
plete in
slope trout_--- --wooden

ease. Be: nil new 27;6. Carr. 4/6.

end S.A E. for comprehensive list of
P.A. equipment for outdoor and
indoor use.

R.C.A. AR88-D RECEIVER.
Mint condition. Freq. cover-
age 540 Kc/s., 32 Mcs. £50.
Carr. 20/,
Also L.F.s available. Freq.
coverage 75-550 Kc/s., 1.5-30
Mc's. £45. Carr. 20/-.

NEW AND UNUSED
ACCUMULATORS

12 v. 75 A.H., 15 x 8 x I lin.,
E4/10/-. Carr. 8/6.
12 v. 25 A.H., 10 x 10 x 44in.,
45/-. Carr. 7/6.
2 v. 100 A.H., with carrying handle.
Size 64 x 64 x 3fin., 15/- each.
Carr. 3/6.
2 v. I6 A.H., 74 x 4 x 2in., 5/ -
each. P. & P. 2/-. 6 for 24/, P. & P.
10/-.
6 v. 75 A.H. Ideal for starting or
storage. 59/6. Carr. 7/6.
6 v. 20 A.H. Comprising three 2 v.
celluloid -cased cells in wooden case.
Overall size 5 x 5 x 73in., 17/6.
P. & P. 3/6.

MINIATURE LEAD ACID
ACCUMULATORS

2 v. 1.5 A.H. Size 4 x If x lin.
Wt. approx. 11b., 6/6.
12 v. 0.75 A.M. Size 4 x 3 x If in.
Wt. approx. 21b., 22/6.- - - - - - - -
QUALITY TEST EQUIPMENT
BRAND NEW CRYSTAL
CALIBRATOR. No. 10. (Bat-
tery powered 1.4 v. valves).
Complete with full working in-
structions, circuit diagram, carry-
ing haversack, connecting lead
and spare valves. Frequency range:
1.5 to 10 Mc/s. (nominal) but can
actually be used up to 30 Mc/s.
Weight 51b. Size 7 x 7# x 4in.
As fully described in " Practical
Wireless," Dec. issue, pages 691-
693. ONLY 64/17/6. P. & P. 2/6.
MULLARD BRIDGE. Type GM.
4140/I. Mains operated from 100-
250 v. A.C. Will test resistances
from 0.1 ohm to 10 megohms and
condensers from lOpf to lOmfd.
Good condition and complete with
instruction booklet. E6/19/6.
P. & P. 2/6.
AVO MODEL 7. Latest Ministry
release of this well-known test
instrument Supplying 50 ranges of
current, voltage and resistance
tests. Complete with leads and
batteries. Ready for use. Perfect
condition, E12/10/-. Carr. 5/-.

JUST ARRIVED! Model CT.500
20,000 O.P.V.

POCKET TEST METER
Covers over 20 different ranges of
AC/DC. tests. Brand New, fully
guaranteed. ONLY 85.19.8. E. a
I.. 2 6. S.A.E. for lull details.

MARCONI SIGNAL GEN-
ERATOR TYPE TF517-F/1. Cov-
ering 10-18 Mc/s., 33-58 Mc/s.,
150-300 Mc/s., in very good con-
dition. Complete with full tech-
nical data and instructions.
Unrepeatable at only £12/10/-.
Carr. 20/-.
WAVEMETER CLASS D. Freq.
band 1,900 Kc/s. to 8,000 Kc/s.
(158-37.5 metres) in two ranges.
1,900 Kc/s.-4,000 Kc/s., also 4,000
Kc/s.-8,000 Kc/s. Supply 6 v. D.C.
input. Complete with twin crystal,
spare vibrator, head phones,
original instructions manual and
transit case. As new 85/5/-.
EVERSHED & VIGNOLES wee
megger 100v. 0-20 meg., 85/5/-.

SUPER QUALITY
HI-FI DYNAMIC (M/C)

MICROPHONE
with built-in transformer
200 ohm or 50 k. impedance

Suitable for hand or stand use. £4.15.0Complete with screened lead.
OUTSTANDING VALUE POST FREE (State imp. regd.)- .

CRYSTAL MICROPHONE
MODEL BM.3

Three-way mike for hand, desk or
floor stand use. Response 100-
8,000 c/s. Sensitivity - 62dB.
Lsngth 7in. Head dia. 14in.
Supplied with neck band, lead and
standard jack plug.

* BRAND NEW IMPORTS! *
FULLY TRANSISTORISED PORTABLE HI-Fi

AMPLIFIER MODEL JTM.12
A completely tran-

sistorised Hi-Fi
Amplifier

powered
by 8 1.5 v.
dry bat-
teries or
any 12 v.
D.C. ex-
ternal sup-

ply. Power output
12 watts. Very low power

consumption. Inputs for mike and
gram can be used together for maximum usefulness. Separate volume
controls for mike and gram. bass and treble tone controls. Size approx.
5in. x I I fin. x Sin. Ideal for outdoor or indoor use for calling, an-
nouncing and entertaining. The only portable Hi-Fi amplifier available
at this special price of only
Brand new with full instructions.

POCKET TEST METER
MODEL T.K.60

4,000 O.P.V.
FOR £4.0.0ONLY

Post
Free

A pocket size individual circuit tester
with bakelite panel and metal cabinet.
Complete with test leads. Ranges: D.C.
Volts: 10-50-250-1,000 v.
A.C. Volts: 10-50-250-1,000 v. (2,000
o.p.v.).
D.C. Current: 2504A/10 mA/250 mA.
Resistance: 0-10 K ohms/0-1 M ohms (by
3V internal battery).
Decibels: -20 to 22dB (0dB -0.775v.
-600 ohms).
Size: 4 -in. x 34,in. x llin.
Also available: MODEL TK.50
1,000 o.p.v. Ranges: D.C. mA: 1-250 mA., D.C. and A.G. Volts: 10-
250-500-1,000 v. Ohms: 0-10 K ohms 0-100 K ohms, 63/7/6.

£22

SUPER QUALITY TEST
LEAD KIT No. 520

Comprises leads and prods. English
and Continental type plugs, spade
terminals and crocodile clips.
Complete in attractive 1 01
case. Post paid.- - - -

MODEL
MD.180

OUTSTANDING
VALUE AT

39'6Terrific performance!
ONLY

G.P.O. RACKS 1

Also available: MD.170. Similar in design to
.  BM.3 but moving coil with built-in transformer.I9in. Heavy duty

all steel Standard I Guaranteed. Outstanding value. £4,7/6 post free.
.

drilling ; - - - -
5ft. bin. angle !TELESCOPIC FLOOR STAND

uprights. I HEAVY 9in. dome chromium base, chromium
E3/10/.. Carr. 15/, I stand with screw top. Extends to approx. 6ft.6ft. Channel up-
rights f5. Carr. I5/-. (Suitable for above mikes, etc., E2/10/-. Carr. 5/-.

GEE BROS (RADIO) LTD
15, LITTLE NEWPORT ST., LONDON, W.C.2

Telephone : GERrard 6794/1453
Adjoining Leicester Equare Tube Station Open 9-6 Mon. -Fri. 5-1 Sat.
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LOOK
RELDA SURPLUS BARGAINS!

BC -221 HETERODYNE CRYSTAL CON-
TROLLED FREQUENCY METERS

Freq. range: 125 kc/s to 20 MO. Calibration:
Individual Calibration Books with numerous
Crystal Check points.
Accuracy: 0.0 I`j", or 25 cycles. Power Supplies.
6 v. and 135 v. batteries. Size I4in. x 101in. x

Weight 43 lb.
Offered for the first time at Via CARR
the ridiculous price of only ow PAID

MINIATURE DUBILIER
SPECIAL!

Minimum lots 'of one dozen
from these assorted values:
.002, .04, .01, .005, .001.
All at
300 volts

100 volts
D.C.

A.C. and
Recent

manufacture. ONLY 5/ -
per dozen. P. & P. 6d.
per dozen. (PLEASE STATE
VALUES REQUIRED.)

CONDENSER

V.H.F. MOBILE 2FT. AERIAL
and base with PYE connection, as
used by Taxis, Police, etc., 7/6,
post paid.
31N. SCOPE INDICATOR B.C.
929A. Complete with 3BPI tube
shield and holder Aerial switching
unit. 7 valves:- 2-686GT, 1-6X5GT,
I -2X2, I -6G6, 2-62N7.
Brand new with modification circuit
to oscilloscope. Only 65/-, carr. 7/6.

A.R. 88D RECEIVERS
Frequency coverage 550 kc/s. to 32 Mc/s. sup-
plied fully reconditioned and in perfect working
order. ONLY £35. Carr. 30/-.

ONLY 60/ -
EACH

P. & P. 4 -.
2 for £6 post
free

Batteries
20/ -

Per

Set

PORTABLE
TRANS/

RECEIVER SETS
Consisting of trans -
receiver covering
7.4-9 Mc/s. range up
to 10 miles, complete
with 5 valves, head-
phones, microphone,
junction box and
6ft. telescopic aerial.
Operates from stan-
dard 120 v. and 3 v.
dry batteries.

U.S.A. WHIP AERIALS. 12ft. I0/-
F.M. TRANS/RECEIVERS BC620

Frequency range 20-
27.9 Mc/s. Crystal
controlled, operat-

ing on
any two
of 80
different
channels
in 100
K c s .

steps.
Aver-

age range
5-10 miles.
Contains 14
valves, fila-

ment plate, alignment meter, volume control,
mike and 'phone inputs. 6 and 11 volt supply
unit and dry battery case. Complete Station

only f8/10/..

HOOVER ROTARY
TRANSFORMERS. 12 v.
input, 500 v. output at 65
mA. or 6 v. input, 250
output at 75 mA. ONLY
10,,6 each. P. & P. 2/-.

FANTASTIC
SCOPE

BUY!

Double
Tube

Indicator.

Complete in black crackle lightweight case,
size II x7 x 13fin. Contains 2 new 5FP7
tubes. All controls accessible on front, all
connections at rear. 1,000's already converted
for TV monitoring.
OFFERED BRAND NEW AT ONLY
30/-. P. & P. 5/, FEW REMAIN.

U.S.A.
DYNAMOTORS
manufactured by

EICOR (as illus.). In-
put 12 v., output 400 v.
at 180 mA. Size 7 x 4
x 4Iin. Brand new
45/-. P. & P. 3/6.

AERIAL VARIOMETERS
These magnificent instruments
will enable you to receive
maximum signal strength on
all Short Wave receivers.
Precision calibrated control.
12/6. P. & P. 2/6.

LEAD ACID
ACCUMULATORS
(unspillable). 2 volts 16
A.H. Ideal for 6 volts

and 12 volts supply. Brand new
original cartons.

Size M In each.
4in. x 7in. x 2in. w/ 40 P. & P. 1/6.
3 for 15/-. P. & P. 3/6.
6 for 27/6. P. & P. 5/-.

SEE PAGE OPPOSITE FOR ADDRESSES
AND OTHER RELDA BARGAINS

----RADIO CLEARANCE LTD.
TRADE ENQUIRIES

INVITED
27 TOTTENHAM COURT RD., LONDON, W.1

The oldest Component Specialists in the Trade
Telephone: MUSEUM 9188

EST. 30 YRS.(ri"""sw%"""w"""w""owrvwBrww""ow'%""t"""srkrwp
IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE

"CONTESSA"
IS VOTED BEST OF ALL

A really remarkable 2 -Band 6 -Transistor Superhet Kit as displayed
at the Radio Hobbies Exhibition.
The Contessa is the professional looking set with the professional
performance.

Study these brilliant features which cannot be found in any other kit-
 Waveband coverage of 530 kc/s to 1,620 kc/s and 160 kc/s to

270 kc/s.
 Assured reception of at least a dozen stations in daylight)
 Large clearly -calibrated station -named dial.
 Internal high -gain Ferrox aerial.
 5:1 ratio slow motion tuning.
 Fitted with the latest 12,000 -line high -flux loudspeaker.
 Power of 410 milliwatts from the single -ended push-pull final

stage.
 Specially designed aerial matching coil for use in a CAR.
 Only first -grade fully -guaranteed Mazda matched transistors

and diodes are used.

 Double tuned IF transformers for maximum gain and knife -
edged selectivity.

 Fully drilled printed circuit panel marked with component
numbers.

 The two-colour case measures 10 x x 3fin. and weighs
approx. 4 lbs. when assembled.

 Battery lasts 4 months with normal usage.
 Book supplied with detailed assembly instructions, diagrams

and circuitry.
 Anyone can build this set everything supplied just a

soldering iron required.

Inclusive price for all associated components, cabinet and battery, complete in every detail.
or our BUY AS YOU BUILD SCHEME, any parts sold separately.
Send for comprehensive descriptive Manual and Parts List, 3/6 post free. £10:19:6

Plus 3/6 Regd. P.P.

lesealrillleallianlAnsugua.1
STAMPED AND ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues -our stocks move too quickly!

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES
TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/-.
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All Transistor 2 -STATION INTERCOM Model TI.302
* Here is an Intercom system for both calling
and conversing which uses the highest quality
transistors and is operated from a single battery
so that it may be used for multi -purpose applica-
tions, especially where there is no local electric
supply and also where voltage fluctuations are
severe.
* The Master station incorporates individual
volume control to ensure perfect speech
reproduction.
* The Sub -station incorporates a unique
" buzzing " call system which ensures maxi-
mum efficiency.
* Specially suited for use in offices, manufac-
turing plants, hotels, restaurants, residences
and wherever conversation is required between
two or more locations.

NEW DYNAMIC
MICROPHONE

ModelDM-175.Beau-
tifully designed and
attractively finished.
Lightweight, com-
plete with stand.
Output imp. 1K.
ohm. freq. response:
150-9,000 c.p.s.
± 3db. Sensitivity,
-73db. Ideal for
almost all applica-
tions. 49/6.
P. & P. 216.

LAPEL MICROPHONE M.I78
Precision engineered Crystal Mic-
rophone -for lapel or hand use.
Only Ifin. dia. Exceptionally
sensitive. Chrome -plated case and
clip. 5ft. shielded cable. Only
17/6. P. & P. 1/-.

THREE-WAY CRYSTAL
MICROPHONE
MODEL 100.0

Response: 60-
10,000 c.p.s.

ONLY OutputLevel:- 52 db.
Built-in on/

P. & P. off switch. Omnidirectional
2/6 head. Satin chrome finish.

Complete with 7ft. shielded
cable, stand adaptor and Lavalier Cord.

P.217A. MINIATURE 21IN. SPEAKER
A miniature Hi-Fi speaker
that out -performs all
others. Designed to meet
today's requirements for
transistor, miniature and
sub -miniature applications.
Size: 2fin. square x lin.
deep.
Voice coil impedance: 8
ohms. Freq. range: 150-
5,000 c/s. Power: 200 MW. 16/6. P. & P. II --

39/6

SUB -MINIATURE TRANSFORMERS
Here is outstanding
value in transistor
transformers consisting
of one Driver Trans-
former and one Output
Transformer. Ideal
pair for miniature
transistor portables,
etc.
Driver Model LT44: Primary: 20k. Secondary:
lk. Centre Tapped. Ratio: 5 : I.
Output Model LT700: Primary: 1.2k. Centre
Tapped. Output: 3.2 ohms. Ratio: 20 : I.
ONLY 9/6 per pair. P. & P. 1/6.

SPECIFICATION:
Circuit: 3 Transistors. Output Power: 200 mW.
Battery: I piece, 9 volt. Speaker: Built-in
2fin. permanent dynamic. Wiring: External
2 -way wire. Calling: Internal " buzzer "
system. Controls: Volume, Call, Stand-by/
listen/talk. Dimensions: Main station: 3iin. x
Ifin. x 3.7/l6in. Sub -station: 31in. x liin. x
3.7/l6in. Colours: Black or ivory cabinets.

Model TI.302 12 GNS.
Each Intercom is supplied complete with bat-
tery, 60ft. of wire and is individually cartoned
in a magnificent fitted gift box.

MINIATURE PANEL METERS
Precision built clear
plastic miniature
panel meters. Fea-
turing d'arsonval
movements, jewelled
bearing, silvered
dials with black
numerals and point-
ers. Accuracy 2%
of full scale. 1.21/32
in. square fronts,
Ifin. overall front
to back. Require

Iiin. diameter round hole in panel. All have
clear plastic fronts with zero adjustment screws.
"S" METER MODEL SR.2P. Standard
" Ham " Signal strength indicator. Calibrated
in " S " units from 0-9 with scale terminating
in +10 to -I 30db calibrations. Additional
full scale calibrations of 0-5 0-10in. linear
scale divisions. A " must " for radio amateurs
for conversion of any Communication Receivers
with AVC action to give calibrated signal
strength action. 35/,
VU METER MODEL VR.IP. Calibrated
and damped in accordance with standard
VU Meter Practice. Upper scale reads -20
to -I 3VU. Lower scale reads 0-100% modula-
tion. Uses precision carbon film multipler
resistor and full wave rectifier, 42/6.
DC MICROAMMETERS. Model MR.25,
0 to 50µA, 39/6. Model MR.250. 0 to 500 µA,
32/6.
D.C. MILLIAMMETER Model MR.21,
0 to I mA. 27/6. All Models Individually Boxed
and Fully Guaranteed. P. & P. 2/6 each.

P.M.242 POWER MEGAPHONE

SR.2P

PM.242

New lightweight portable megaphone. Fea-
tures removable microphone for remote opera-
tion. Extreme battery economy despite high
sound volume output. Features pistol grip
switch, lightweight spun aluminium horn.
Weight only 41b. E14/10/-. Post paid.

PERSONAL EARPHONE
A really sensitive dy-
namic earphone of ex-
ceptionally fine quality.
Provides clear reproduc-
tion of music as well as
speech. Fully guaran-
teed and complete with
ear insert, 3 feet cord, su b -
miniature plug and socket.
Model CR.5 Crystal
Earpiece, high imp.,
Model MR -4 Magnetic
Earpiece, low imp.

- each
POST If-.

PS.35. SUB -MINIATURE PLUG
AND SOCKET.
Two-way Bakelite barrel Jack plug
only liu. long. Socket only tin.
long, 3/6 per pair.

C11.25. " TINY " PLUG AND
SOCKET.
The smallest ever produced.
Plastic barrel plug only tin. long.
Socket only -pain. long. 2/6
per pale.

SLIM RADIO PLUG
AND SOCKET P.3I
Two way, black bakelite,
solder terminal plug.
STURDY standard JACK
SOCKET. Panel mount-
ing, neat finish. 5/6 per pair. Post paid.

PORTABLE MAINS SOLDERING IRON
MODEL SPI

30 watts. Designed on an
entirely new principle
for lightweight applica-
tions. Highly
stable heat
character-
istics ensure long life and safety in use. The
Model SPI features a removable handle that
may be used to cover the tip and barrel to
permit the iron to be carried safely even while
hot. Supplied complete with Vinyl bag, mains
lead and plug. All for only 18/9.
RH-20 RADIO HEADPHONES
Hi -impedance -2,000 ohms -gen-
eral use headset. Black and Ivory
plastic cased electro-magnetic
units with adjustable head -band
for comfortable fit. Individual
listening for all types of applica-
tions. Individually packed, with
flexible cord attached. 14/6;
post paid.

TRANSISTOR TAPE RECORDER. Model
RA.I I. (As advertised Sept. issue). Few left at

SPECIAL PRICE of Ell . 19 . 6 P. & P. 3/6.

NEW! 10,000 O.P.V. MULTI -TESTER ON BOTH AC & DC
FULL SCALE RANGES:
D.C. VOLTS: 0-6-30-120-600-1,200 v.
A.C. VOLTS: 0-6-30-120-600-1,200 v.
D.C. CURRENT: 0-120 µA, 0-12-300
mA.
RESISTANCE: 0-20K, 0-2 Meg. (150
ohm, I5K at centre scale).
CAPACITANCE: 0.005 to 0.15 µF (at
A.C. 6 v.).

I DECIBELS: -20 to +63db (600 ohms,
I mW Odbm = 0.775 v.
ACCURACY: D.C. voltages and current

P 10k ±2% f.s. A.C. voltage =4% f.s. Re-
sistance ±3% of total scale length.

MODEL EP -10K OUTPERFORMS INSTRUMENTS MANY TIMES ITS SIZE
AND PRICE!
UNBELIEVABLE BARGAIN!
A revolutionary new Multi -Tester. A complete wired and tested instrument
(not a kit) incorporating extra large 31in. meter face and unique slide range
switch. Can be conveniently carried in the pocket and features unusually
sensitive 10,000 ohms per volt A.C.-D.C. meter, I per cent precision resistors,
and largest meter ever placed on an instrument this size. Single, easy to use
range selector switch, can be appreciated by the novice and engineer alike.
Complete with colour coded test leads and battery.
Size: 41 x x lin. Model EP-IOK. ONLY 0.19.6 F. 8, P. 2/6.

Mail Orders:
(DEPT. W.) 32a COPTIC STREET

LONDON, W.C.I

Callers welcome at:
87 TOTTENHAM COURT ROAD

LONDON, W.I. M US. 9606
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615GT... 5/- 6/30L2 12/6 12SL7 ... 81-

\fik/ VALVES BY RETURN POST
b.:4

6/6
616

615M ...
5/6

617G ... 6/6

7B6 10/6
7B7 ...8/6
7C5 ... 8/-

125NGT
10/-

15D2 ... 7/9
ALPHA 1.1, EF91 ... 5/9 FW41500 PL82 ... 8/6 UBC4I 8/6 Y63 716 5Z4G ... 9/- 6K7G ... 4/- 7C6 ... 8/- 25A6 ... 9/-

.....""

...\\...."."..."

EF91 (BVA)
9/-

10/-
G Z32 11/6

P L83 ... 916
PX25 ...1216

UBC8I 11/4
UBF8) 9/-

Z359 12/6
I A7GT 13/6

6A7 ...10/-
6A8G ... 9/-

6 K7 M .. 6/9
6K8G ... 6/6

7H7 ... 8/-
757 ... 9/6

25L6GT 10/-
25Z4 ... 9/6

EF92 ... 6/- 1-IL23DD 8/6 PY80 ... 7/6 UCC8410/1I IC2 _11/6 6AK5 ... 5/- 6K7GT 5/9 7Y4 ... 8/6 25Z5 ... 8/-
EF I 83 12/6 HL42DD PY81 ... 8/6 UCC85 9/6 I C5GT 12/6 6AL5 ... 4/- 6K8GT 10/- IOFI ...I2/6 25Z6 ...10/-

AZI ...10/- ECC83 9/- EK32 ... 7/- 10/- PY82 ... 7/- UC H42 9/6 I H5GT 9/- 6AM5 ... 7/6 6L6G ... 8/- 10P13 _23/3 30FL I ...10/6
AZ3I ...10/-ECC84 10/- EL32 ... 4/6 KT2 ... 5/- PY83 ... 8/6 UCH8 1 9/6 1 N5 _10/6 6AM6 ... 4/- 6L6M ... 9/6 12A6 ... 5/- 30L 15 ...23/3
DAF96 91- ECC85 9/6 EL33 ...I4/- KT33C 8/6 PEN4VA UCL82 11/6 IRS 7/6 6AQS ... 7/6 6L18 ...11/6 I2AH8 12/- 30P4 ...15/-
DF96 ... 8/- ECF80 12/- EL4I ... 9/- KT6I _13/6 10/- UC L83 1316 1S5 6/6 6AT6 ... 8/6 6 N7GT 7/6 I2AT7 7/5 30P 12 _12/6
DK96 ... 8/- ECF82 10/6 EL84 ... 9/- KTIOI 10/- PEN25 6/- UF85 ... 9/- IT4 5/6 6BA6 ... 7/6 6Q7G 7/6 I2AU7 5/- 3OPLI -12/6
DL96 ... 8/- ECH42 9/6 EL91 ... 4/6 KTW6I 6/6 PEN45 8/- UF89 ... 9/- 3D6 5/- 6BE6 ... 7/6 6Q7GT 916 12AX7 8/- 35L6GT 10/-
EABC80 9/- ECH8I 9/- EM34 ... 9/6 MX40 12/6 PL84 ... 9/6 UL4I ... 9/- 3Q4 7/6 681-16 ... 9/- 6537 ... 6/- 12BA6 9/- 25Y5 ' 9/9
EAF42 ... 9/6 ECL80 9/6 EM80 ... 9/6 OZ4 ... 5/6 SP4 ... 5/- UL84 ... 9/- 3Q5GT 9/6 6816 ... 9/- 6SL7GT 8/-

128E6 9/- 35Z4GT 8/-
EB91 ... 4/6
EBC3 5/-

ECL82 10/6
EF4I ... 9/6

EMBI ...I0/6
EY51 ... 9/6

PCC84 8/6
PCC85 11/6

TH30C 5/-
TP22 ...10/-

UYIN 12/6
U741 ... 7/6

3S4 7/6
3V4 8/-

6BW6 9/-
6C4 .. 4/6

.

6SN7GT 7/6
6SQ7 ... 9/3

...
12C8 "' 7/- 42 8/-

3SZSGT 9/-...
EBC33 6/9
EBC4I 8/9

EF50 ... 5/-
EF5OSYL 7/-

EY86 ...10/-
EZ40 ... 7/6

PCF83 8/9
PCF82 11/6

U10 ... 9/6
U25 ...I3/6

U785 ... 7/-
VP23 ... 6/6

4D1 ... 3/-
5R4GY 9/6

6C5GT 6/6
6C6 ... 5/-

6U4GT 12/-
6V6G ... 6/-

1217GT 10/6
I2K7GT 6/6

50L6GT 8/6
75 10/6

EBF80 9/9 EF80 ... 7/- EZ4I ... 7/6 PCL83 13/6 U26 ...I2/6 VRI05/308/- 5U4G ... 6/-6D6 ... 5/- 6V6GT 7/9 I2K8GT 13/6 80 8/6
E B F89 9/6 E F85 ... 7/- EZ80 ... 7/- PCL84 10/6 U50 ... 8/- VRI50/307/6 5V4 ... 1 1/6 6CH6 ... 8/6 6X4 ... 7/6 12K8M 13/- I 42BT 3/6
ECC81 8/- EF86 -.1216 EZ8I ... 7/- PL36 ...I3/6 UABC80 9/- VU39(MU 573G ... 8/- 6F6G ... 7/- 6X5G ... 7/- I2Q7GT 6/6 210DDT 4/6
E CC82 7/61 E F89 ... 8/9 FCI3 ... 5/- PL8 I ... 1 1/- UAF42 9/6 12/ 14) 8/9 5Y4GT 7/6 6F6M ... 716 6X5GT 7/- I2SK7 ... 6/- 210VPT 3/6

MULLARD
TRANSISTORS

0019
0C35
0C44
0C45
OC70
0:71

481-
25/6
II-

10/ -
6/6
6/6

0072 81- 0078D 81-
0C72pr 16/- 0081 8/-
0073 16/- 0084 111-

OC I 70 13/6
0075 8/- OCI7 I 14/6
0077 10/-10C20 I 12/6
0078 8/-10C202 36/-

A SPECIAL OFFER OF SIX
MULLARD TRANSISTORS

10C44, 2 0C45, 1 00810, 2 0081.
Only 37/6 set.

EDISWAN TRANSISTORS
XAI04 121-, XAI 03 10/-, XBIO2 6/6 ea.

LOUDSPEAKER UNITS
All brand new

2fin. square Rola C25 26/10

2fin. square EMI 18/6

4in. square Elac Tweeter 1216

5in. round Plessey with O.P.T. 16/6

6fin. round Celestion 17/6

8in. round Richard Allen 18/6

10in. round Elac 25/-
I2in. round Plessey 29/6
6in. x 4in. Plessey 19/6

7in. x 4in. Plessey 19/6

8in. x 4in. Celestion and Richard
Allen 19/1 I

I lie. x 6in. Celestion and Plessey 21/6

RECORDING TAPE
Special Offer of Top quality recording
tape, 3Iin. spool 200ft. 5/3, 5in. spool
600ft. 13/9, 51in. spool 850ft. 18/6, 7in.
spool 1,200ft. 23/-. Extra -play cape,
3;; -in. spool 300ft. 7/-, 5in. spool 900ft.
21/-, 51in. spool 1,2758. 26/6, 7in.
spool 1,800ft. 37/6.
Empty spools, 31 -in. 1/6, Sin. 2/-,
7in. 3/-.

RECTIFIERS
RMI 5/3, RM2 6/9, RM3 7/6, RM4 13/6,
RM5 19/6, 14A86 19/6, 14A97 19/6,
14A100 19/6, LW7 17/6, 18RA I -I-16-1
6/-, FC31 (I4RA I-2-8-3) 22/6, FC101
(I4RA I-2-8-2) 16/6.

MICROPHONES
* Acos Mic., 39/I. Crystal stick

microphone for use as a hand,
desk or floor stand unit. Listed
at 3 gns. OUR PRICE 37/6.
Table Stand 7/6 extra. Floor
stand adaptor, 1216 extra.

* Acos Mic. 40, as supplied with
modern tape recorders with a
folding rest and 8ft. lead. Listed
at i1/15/-. OUR PRICE 19/6.

* GBS Microphone, pencil stick
type fitted with muting switch,
42/-.

* T.S.L. Crystal " Stick "
Microphone, Model MX3, for
general purpose use, complete
with table stand, 45/-.

* T.S.L. Moving Coil Micro-
phone, for high or low impe-
dance. Brown and cream plastic
case with a fold -in table rest, 6ft.
cable and a standard 3 -way con-
necting continental plug, L4/4/..

* Acos Mic. 45, dual purpose,
designed to fit into the hand, has
built-in stand for desk use, die-
cast case for a variety of ap-
plications, from music to dicta-
tion, with lead, 25/- each.

HI-FI TRANSISTOR FM TUNER
for the Home Constructor, complete
kit E113/18/-. Fully illustrated booklet
with diagrams, full shopping list, etc.,
3/6.

LOUDSPEAKER CABINETS
Type suitable for an 8in. unit ... 2I/ -
Type suitable for a 10in. unit ... 25/6
Type suitable for a 7 x 4in. unit... 17/6

CRYSTAL CALIBRATOR No. 10
Crystal controlled. Directly calib-
rated. Functions: Crystal, controlled
oscillator providing fixed frequency
signals of 500 kc/s and all harmonics of
500 kc/s up to 30 MO variable oscillator
from 250 kc/s-500 kc/s enabling all
intermediate frequency between 250
kc/s to 500 kcis to be produced and
modulated. Complete in carrying case/
bag with all valves, leads and instruc-
tion book. E4/10/- each.

011L999 5!6
4A88 21/-
401017 7/6
4D958 81-
5D1 3/8
138989 59/-
14A86 23/-
14AA1097

0 29
28/814-

14A116 31//8
14A124 31/8
14A13 3/8
14A14 37/8
14A16403 427/8
14A232 80/-
14A312 42/-
14A366 28/-
14A949 281-
14A962 49/-
14A975 18/10
14835 15/-
141346 18/13
1413130 37/8
14B261 13/-
148979 15/-
148980 13/-
143986 14/8
15835 14/8
15839 14/8
1513261 13/-
15C997 7/8
15019 8/-
15D39 12/8
15D967 10/4
16K7 6/10
391E1
3932

4/2
4/4

39312 6'4

TELEFUNKEN STEREO HIGH FIDELITY AMPLIFIER
Five watts total output (2Y watts each channel), size I2in.
wide x 9in. deep x tin. high, weight 9 lbs. Hammered enamel
finish in green/grey with gold trim, control and press buttons
in cream with black, blue and red lettering. Provision made
to feel the amplifier from radio, tape recorder, FM tuner, etc.
Listed at £16/16/-. SPECIAL ALPHA OFFER E121121 -

CAR RADIO KIT
Can be built absolutely complete for £11/19/6. (Post 3/6.)
* Small size. Will fit any car. * 12 volt operation. * New
Hybrid circuit. * Transistor output. * New Type Brimar
valves. * No Vibrator, 12 volt H.T. and L.T. * T.C.C. Printed
Circuit and Condensers. * Tuned R.F. stage. * Medium and
Long waves. *Permeability tuning. *7in.x4in. elliptical speaker.
Instruction Booklet giving full details, illustrations, dimensions,
circuit diagram and shopping list, 2/6.

METAL -RECTIFIERS
WESTINGH 0 USE

All available ex -stock.
39MA1
L.W.7
L.W.9
L.W.11
L.W.13
L.W.14
L.W.15
L.W.17
E.C.1.
E.C.9
L.T. Units
LT51
LT52
LT53
L154
LT56
LT57
LT58
Siemens
B250075
8125080
E250050
32500350
H.T. Mans
HT43
HT44
HT45
3148
HT47
HT48
HT49
HT50
R151
1t152
3153
HT54
3157
H159

27/7
29/8
30/2

2830//48

25/829/8

17/6
13/4

22/3
7/3

31/3
42/9
3219
47/9
83/9

18/8
9/-

12/-
31.'-

39;9
30/9
2513

25/25/33

25/3
1319
39/-
45/9
49/3
85/3
18/3
27/6
29/9

Meter Types
lmA

lOmA
114441%686

Avo multiminor 3/9
Contact Cooled Types

FCA°41RA1-2-8-2) 21.1-
FC31(14RA1-2-8-3) 28/8
10301-1-8-1  4/10
IORC-1-1-16-1 -10/8
193D-2-2-10-1 .ill
163E-2-1-8-1
18RA-1-1-8-1

1811(FAC-111-81-18-1
5/8

(31116) 2
18RA-1-2-8-1 13/8
1811008-1-13-1
1830-2-2-8-1

(F
1811DC-1224N-) 81-113-1 1221/4-
We s te e to rs
W2 4/4
W4 4/4
We 4/4
W12
WIC2 414
WX3 4/4
WX4 4/4
WM 4/4

MIXoiEle2t1u0 re E.H.T.E. H . T . Types/

243633740
7/-
/4

38EHT45 28/10
36EHT100 3712
36E83180  .101/2

1962 CATALOGUE
OUR 1962 CATALOGUE IS NOW AVAILABLE.
PLEASE SEND If- IN STAMPS FOR YOUR COPY.
TRADE CATALOGUE ALSO AVAILABLE FOR
WHICH, PLEASE ATTACH YOUR BUSINESS
LETTER HEADING.

-ALPHA\)i
RADIO SUPPLY WINTOUN STREET,

103 LEEDS TERRACE,

LEEDS 7

TERMS: Cash with order or C.O.D. Post-
age and packing charges extra, as follows:
Orders value 101- add 1/-; 20"- add 1)6; 40j -
add 2l-; f5/5/- add 3/-, unless otherwise stated.
Minimum C.O.D. fee and postage 3/,
Full terms of business see inside cover of
our catalogue.
Personal shoppers 9 a.m. to 5 p.m. Monday
to Friday. Saturday 10 a.m. to I p.m.



OCTOBER, 1961 WIRELESS WORLD 141

110x1000 115(11

II 23 Tonenhont Court Rd., London. W.1. Tel: MUSeutn3451/2
AND AT 3 0 9 EDGWARE ROAD, W. I. TELEPHONE PADDINGTON 6 9 6 3

THE WALTER TRANSISTORISED

An Outstanding Bargain Offer !

NOW
ONLY 27GNS ORIGINAL 55r"k.3,^

ns.
P.

A truly Portable Tape Recorder having all the portable advantages
of a battery operated Recorder and still retaining the Hi-Fi quality
of the most expensive mains operated types. This HI-FI perfection
is maintained whether the Recorder is used on battery or on mains.
No longer need you be restricted to indoor recordings Mr with
this machine you can record and play back wherever and whenever
you wish. Recordings made with the machine on battery operation
maintains the quality when played back on mains. These
machines are supplied complete with Microphone, Mains Lead and
all necessary accessories, they are brand new in manufacturers'
original cartons.

THE t MAGNAPHON
PRICE

29
GNS.

Plus 21/- P.P.

A truly top quality
and versatile Tape Recorder
at a price well below the original
cost. Incorporating the latest Collaro 3 -speed
Studio Tape Deck.

STAR FEATURES
* Volume and Tone Control for recordings.
* Volume and separate Bass and Treble Controls

for replay.
* Facilities for monitoring.
* Output 4 watts.
* Separate Output Sockets for Amplifier and

Extension Speaker.
* Mixing Facilities.
* Housed in attractive red and beige two-tone

Cabinet with detachable lid.
* Fully guaranteed and supplied complete with

the following accessories:-
Good quality Crystal Microphone with Lead
and Jack Plug fitted, Siin. Reel of Standard
Tape and Spare Reel, spare Lead fitted with
Jack Plug and Wander Plugs for recording
from Radio.

THE 'CLARION'
Transistorised miniature battery -operated 4 n
TAPE RECORDER 0-gns.
* Completely transistorised circuit.
* Constant governed speed of 3t I.P.S.
* Recordings interchangeable with other recorders.
* Remarkable reproduction on both speech and music.
Price includes Microphone and Tape. Batteries 314 extra.
P. & P. 5/-.

BATTERY/MAINS PORTABLE TAPE RECORDER
STAR FEATURES
* 7 -stage built-in Amplifier * Revolution Counter.

with separate bias oscillator
and record level indicator. * Mixing faciiihes.
Push-pull output stage with
negative feedback. Also w Superimpose facilities.
separate feedback equalise- * Safety device on record (pre -

n. venting accidental erasure).
* Full size 3 -watt undistorted * Volume On/off and Toneoutput. Controls.
* 7 x gin. High Flux Elliptical * Magic, Eye Tuning Indicator.

Speaker.
* Overall dimensions: 14 x

* Large 5f in. Spools. 131 x 50n.
* 3f i.p.s. Tape speed. * Weight 17)1k. (less Batteries).

In fact, all that could be desired of s Portable Tape Recorder.
For use on 2001250 v. A.C. Mains 50 cycles.
Or 3 Ever Ready PP9 9 v. Batteries or equivalent (Batteries Extra).
SEND NOW FOR FULL DESCRIPTIVE LITERATURE.

BARGAIN OFFER !

A COMPLETE
SELF POWERED

FM TUNER
MAY BE BUILT cA 0 a PLUS 4/.

FOR ONLY P. & P.

This tuner has been designed to the highest
possible modern standards with all the
features found only in the more expensive
Units and yet still within a price range that
all can afford. No extras required.
STAR FEATURES
* Self powered
* EM84 Magic Eye Tuning Indicator
* Permeability Tuning
* Philips FM Tuning Unit
* Absolutely no drift
* Frequency coverage: 88-100 me s.
* Two IF Stages and Discriminator
* OA 81 balanced diode output* Valve lineup: ECC85, 2-EF80,

EZ80 Rectifier, EM84 Magic Eye.
Attractive full vision maroon and gold
Glass Dial size 7in. x 3M., overall dimen-
sions of Tuner 8 x 71 x 5lin.

THE `MID -F1'
A NEW DESIGN 4i
WATT AMPLIFIER

KIT 95/- Plus3/6PP
POST
PAIDBUILT £6

A new circuit for the home constructor requiring a good
quality medium -powered Amplifier for reproduction of
Records or P.M. Broadcasts, Technical Specifications:
separate bass and treble controls. Valve line-up EP86,
EL84, EZ80. Voltage adjustment for A.C. mains from
200/260 volt 3 or 15 ohms Impedance. Negative feedback
Bite 7 x 6 x 2in., overall height bin. Silver -hammered
finished Chassis.

The SUPER 60
E -Transistor Battery Receiver
MAY BE .00 Plus
BUILT FOR ri P. &P.4/6
Ever Ready Battery PPIO Extra 111-.

STAR FEATURES- * 600 mW Push -Pull Out-

* Six 1st grade Milliard
put.* Full medium nod lung

Transistors and one waveband coverage.
Diode, * Calibrated Direct Drive

* Internal Ferrite Rod Dial Drive Assembly
* Full point-to-point in-

4in. Elliptiot structions supplied.
* Dimensions 18in. x 711n.pitattedr.

Circuits 'The Receiver is housed in an attractive5iin contemporary
mahogany finished cabinet trimmed with gilt, supported
by gilt stands.
The Receiver will operate for months on one 9 -volt long life
battery.
Instruction Book separately at 2/6 pp.

INTRODUCING

THE TELEFUNKEN
STEREO HI-FI AMPLIFIER

FOR ONLY

HA 9.6
Original
Pr.ce 16gns.

P & P. 5/ -
At last perfection is now within the reach of all. This unique
Amplifier hoe been designed to revolutionary standard.,
both in appearance and technical design and backed by the
full technical resources of Telefunken.
Brief specifications:
 Power Output 5 Watts total (25 watts per channel).
 Frequency Response 30 c/s to 40 Reis 2dB.

45 cis to 30 Kea 148.
 Total harmonic distortion less than 1°. at 1 watt output.
 Sensitivity sufficient for all normal input. from Tape

Recorders, Pick-ups, Microphones, Radios.
 Power Requirements 110, 125, 150, 220. 240 volts A.C.
 Piano key selecting.
 Preselected tone control.
 Size 12in. wide x 9in. deep x tin. high.
 Weight 9 lb.
 Finish: Hammered enamel in grey/green with gold

trimmings. Controls and press buttons in cream with
black, blue and red lettering.
Specially designed output transformers have been used
having an extremely nigh transfer efficiency therefore
delivering a far greater output to the speakers.
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WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W.9. TEL.: CUNNINGHAM 9530
Hours of business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 1.8B & 16 pass the door.

TAPE RECORDERS
THE

WALTER
BATTERY MAINS

TAPE RECORDER

PRICE 55 gns.
OUR PRICE

27 GNS.
Carr. & Ins. a.

Transistorised, records
anywhere -indoors or
outdoors. Quality fea-
tures include: Hi-Fi reproduction; 2 watts
output; rev. counter; WALTER master control;
mixing and superimposing facilities; 3 hours'
recording on 5fin. reels. Works off 200/250 A.G.
or three Ever Ready PP9 batteries.

THE

VERDIK
MODEL S44 4 TRACK

First class Tape Recorders using the famous
Collaro transcription deck. 3 -speed 1i -3f-7}
IPS. 4ic. and Radio inputs. 7 x 3fin. internal
speaker. Valve line-up ECC83, ECL82, EM84.
Wow and Flutter 0.15% total at 7iins./sec.
Size width 15frin., depth height qin.,
weight 26 lbs.

N GNS. LIMITED STOCK ONLY
Carr. & Ins. 21/-.

MODEL RA -11
FULLY TRANSISTORISED/PORTABLE

OUR PRICE 213 10 0 P. & P. 3/6.
A fully transistorised precision built miniature
tape recorder. Size 6 x 8} x 2fin., weight only
41b. Records and plays for over one hour on
standard 3in. reel. (Twin track recording, 35
minutes per track at 31 I.P.S.). Simple opera-
tion. Attractive two-tone plastic and metal
case. Complete with batteries, tape and acces-
sories.

RECORDING TAPE
FAMOUS MAKE PVC BASE ON PLASTIC SPOOL
1,800ft. on 7in. spool 32/6. 1,200ft. on 7in.
spool 21/-. 1,200ft. on Sin. spool 22/6. 850ft.
on 5fin. spool 16/6. P. & P. 1/6.

ENTHUSIASTS' BARGAINS!

KAPURA Mdl. Ul MULTI -METER
88/a Complete with test leads.
w P.

Sensitivity: 1,000 ohms per volt A.C. and D.C.
Ranges: (A.C./D.C.) 0-10-50-250-500-1,000 v.
D.C. current 0-100-500 m/a. (used at 0-10 v.
range). Resistance: 1-2,000 ohms (centre 24
ohms), 100-200,000 ohms (centre 2.4 k.). Size
5 x 3 x

EP. 10K MULTI -METER
Complete with test leads, battery and instructions

£5.19.6 P. & 1'. 3,6.

10,000 O.P.V. on A.C. and D.C.
D.C. Volts: 0-6; 0-30; 0-120; 0-600: 0-1200.
A.C. Volts: 0-6; 0-30; 0-120; 0-600; 0-1200.
D.C. Current: 0-120A; 0-12M; 0-300M.
Resistance: 0-20K; 0-3 meg.
Decibels: -20 to -63 in five scales.
Capacity: 50 F to .01 F and .001 F to .15 F.
Output Ranges: 0-6; 0-30; 0-120; 0-600; 0-1200.
Size: 4} x X lin.

PORTABLE MAINS SOLDERING IRON
30 watt. Designed Mr lightweight applications.
High stable heat characteristics assure long life
and safety in use. Complete with vinyl bag,
Mains lead and plug. 18 /11

/J P. & P. 1/3.

THE LATEST TRANSISTOR

RADIO KITS
THE "SONIC SIXTY'

6 Mullard transistors, 1 chn tie, internal ferrite
rod aerial, 7 x 4 high quality speaker, printed
circuit, 500 MW, push pull output. MW and
LW calibrated direct drive assembly. Highly
polished handsome walnut cabinet.

£9.15.0 P.
8,Ci:naZte kit

All parts sold separately. Inst. Book 2/6.
THE

SUPER SIX
TRANSISTORISED

PORTABLE RADIO
May be built for

£9.15.0 P 4/ I

43)

Full Long and Medium waveband coverage.
6 -transistor superhet; push-pull output: 7x 4in.
elliptical speaker, printed circuit showing all
component positions; two-tone cabinet size 10x
7} x 3in. Ever Ready PP7 battery 3/3 extra.

_ - - THE NEW

COMPLETE KIT

£8.19.6 P. &P.
3/6.

COMPANION
TRANSISTORISED
POCKET RADIO

Uses 6 first -grade tran-
sistors covering Long
and Medium wavebands.
Size 61 x x llin. Com-
plete with instructions.
All parts sold separately.
Battery extra.

3 TRANSISTOR POCKET RADIO
May be built in one evening. Uses miniature
speaker, ferrite rod aerial and 2 germanium
diodes. Covers medium and long wavebands.
Complete with instructions and all components
ONLY 28/6 All parts sold sep-arately.

(batteries 1/3 extra). P. & P. 2/-.

COMPLETE RADIO
THE LEECO

6 TRANSISTOR
POCKET PORTABLE

£9.19.6 P. & P. 2/.
Beautifully designed and preci-
cision built. Uses six high grade
transistors and one diode.
Frequency range 535 kc/s.-
1605 kc/s. Built-in 2iin. P.M.
speaker. Dimensions x x 4.1,in. Weight
7 oz. Complete in presentation box with
carrying case and earphone.

V.H.F./A.M. RADIO
FOR ONLY £12.12.0 P. & P. 5/-.

Brand new, in superb walnut cabinet (size 19 x
x 14M.). Covering 80-100 Mc/s. 16-49 M.,

200-500 M. and 1,200-2,000 M. Mains trans.
200-250 v. with 3 tappings. Ferrite rod aerials
for A.N. Gram and ext. speaker positions. Fully
guaranteed.

COSSOR BATTERY ELIMINATORS
MU2. For operation on
200/250 v. 50 c/s. A.G.
mains output. L.T. 1.5
v. 125 mA. H.T. 90 v.
10 mA.

42/6 P. & P. 2/6.

HI-FI BARGAIN BOX
 G.E.C. SUPER QUALITY 

METAL CONE LOUDSPEAKER

40. rcOUR 1PRICE Lois/V.r.ice

FFaAl .1 P. & P. 2/6. /
Outstanding perfor-
mance. Frequency res-

 posse from 30 c/s to
20,000 c/s. Exceptional
Bass reproduction. Max -

W imum power rating (single unit) 12 watts. 
Only Bin. overall dia. Accessories avail- 
able include:
Power Bracket for unequalled Bass re- 

 production 7/6. Presence Unit -which 
gives

the
musicalst illusionen io2f/ ran] titnog

Transformer for distributing audio power *
between two or more Metal Cone speakers

 and Presence Units 30/_._-
JUST ARRIVED AT GREATLY RE- 
DUCED PRICE! FOR USE WITH THE

 G.E.C. METAL CONE SPEAKER w
G.E.C. HIGH QUALITY 12 WATT
AMPLIFIER AND PREAMPLIFIER.

 SEND S.A.E. FOR FULL DETAILS.                
AMPLIFIERS

THE TELEFUNKEN
STEREO HI-FI AMPLIFIER

NOW ONLY

£9.19.6
Original
Price 16 gns.

P. & P. 5/-.

The perfect Stereo amplifier designed to un-
equalled specifications:
Power output 6 watts (21 watts per channel).
Frequency response 30 c/s to 40 kc/s. 2dB.,
45 cis to 30 kc/s. }dB.
Suitable for all normal inputs from tape re-
corders, pickups, microphones, radio.
Power requirements 110, 125, 150, 220, 240
volts A.C.
Piano key selecting. Preselected tone control.
Size 12 x 9 x tin. Finished in grey/green
hammered enamel.

THE ONLY REMAINING STOCKIST!

AVANTIC AMPLIFIERS
SPA11 STEREO AMPLIFIER AND PRE-

AMPLIFIER
Twin 10 watts output, 3 -dimensional Monaural
reproduction by combining both channels, 3
inputs for each channel. Size 14iin. wide, 4in.
high, 8f in. deep. LIST PRICE £29/8/-.

19 GNS. CARR. & INS. 7/6.
PL6/21 10 WATTS MONAURAL AMPLIFIER
AND COMBINED PRE -AMPLIFIER CONTROL
UNIT. 5 inputs. Size 14iin. wide, Sin. deep,
4in. high.

19 GNS. LIST PRICE 829/8/-.
CARR. & INS. 7/8.

8 WATT AMPLIFIER
Made by well-known manufacturer. Spec.:
2 EL84, 12AX7, and EZ81. Push-pull output.
Separate Bass and Treble controls on panel with
extended lead.

£4.15.0 P. & P. 3/6.

3/4 WATT AMPLIFIER
SUITABLE FOR STEREO ADAPTOR

Spec.: 2 valves EF80 and EL84. Switch control
for Stereo and Mono. Suitable for use with
Acos GC/71, GP/73 and Garrard GC/10
Complete with wiring diagram.

£2.19.6 P. & P. 2!6.
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rice )1110 S (FLEET ST ijid
DEPT. B

152/3 FLEET ST., LONDON, E.C.4.
Telephone: FLE 2833

Business hours: Weekdays 9-6. Saturdays 9-I

STOCKISTS FOR THE FOLLOWING
AMPLIFIERS, STEREO AND

MONAURAL, BY:
VERDIK
ARMSTRONG
ROGERS
DULCI

THE

"VERDIK

QUALITY TEN"

QUAD
LEAK
W.B.
etc.

10 watt push-pull ultra linear Hi-Fi amplifier with pre -amp
control unit. Amplifier: Valves BESS, ECC,83, 2-EL84,
E281. Sensitivity 40 M/V for 10 watts, output impedance,
4, 8 and 16 ohms, spare supply for tuner, 200/250 v., A.C.
Pre -Amp.: valve EF86. INPUTS Radio: 100 01/V., tape
100 MIV. GRAM: LP 50 WV, 78 60 DI/V. MIC: 10 M/V.,
output socket for recording direct to tape recorder. Treble:
between -10 DB and +12 DE at 10 KC/S. BASS between

-10 DB and +
12 DB at 20 C/S.
Finished grey, gre-
en stove enamel,
control panel in
gold lettering.
fully guaranteed.
Original price 20

* EQUIPMENT

**
**
*
*

V.H.F. TUNERS BY:
ARMSTRONG T.S.L.
LEAK DULCI
QUAD ROGERS, etc.

_it THE NEW VERDIK
* SUPER TAPE RECORDING *

Using 6 guaranteed first -grade Iran-
* sistors, sensitive diode, p/pull output,
*medium and long wave bands, printed

circuit, high Q ferrite rod aerial,
6 x 4 high flux speaker. Provision
for car aerial. Attractive 2 -tone
cabinet, overall size 9 x 7 x Sin.

*
Essy to follow

f*

[ma
* instructions,

OUR PRICE
214/19/6

P. & P. 7/6

**
* The Tape Deck using 3 motors, separate power pack * all components

HI-FI SPEAKERS BY:
GOODMAN
PLESSEY
WHARFEDALE
LORENZ

W.B.
T.S.L.
G.E.C.
etc.

* The FLEET 6 PORTABLE
* TRANSISTOR RECEIVER

included, 3 heads, 2 speed 38 and 7¢ LES., wow and
*flutter better than .2% at 7i I.P.S., integrated. *
6 valve record amplifier and playback pre -amp.,

*magic eye level Indicator, finished In grey and white *
stove enamel. Specially designed to feed into any

AMPLIFIER AND 'A"
Hi-Fi system. COMPLETE including 1,200 ft. *
Tape and bin. Take-up Spool, GM. Carr. and pkg.

PRE -AM PLITS * IN-. S.A.E. for Detailed Specification.

STOP PRESS
ANNOUNCING THE NEW VERDIK

$MK. II QUALITY TEN AMPLIFIER
POWER AMPLIFIER as above,
with attractive new pre -amp. control
unit, using 2 EF86 valves, separate
inputs for magnetic and crystal
p/ups, radio, tape and microphone,
5 position input selector, bass and
treble controls continuously variable
between -10DB to +12DB, bass
rumble filter, treble filter for old
records.
ONLY 18 GNS. Post & Packing 7/6.

THE NEW VERDIK TAPE RE-
CORDER. The S22, fitted with
Collaro studio deck, twin track,
3 speed Thin., nin. and Gin. p.s.
Fast rewind, frequency response
60 c/s. to 10 kc/s., microphone and
radio inputs, record level indicator,
ex. speaker socket, 2 watt output,
attractively styled portable cabinet
$18in. front to back, 151in. wide,
6fin deep. Weight 26 lb.
Usual price 39 gns. OUR PRICE
33 GNS. Packing and insurance
15/-. 4 track model at 39 GNS.
S.A.E. for details.

THE NEW JASON RANGE
r FOR CONSTRUCTORS

JTV2 Tuner completely assembled ready for
It. usc, 825/7/-.

FMT2. In kit form with free standing case
with power pack. Including valves, 28/19/6.
FMT3. Variable tuner 88-108 incle. Variable
AEC control dual limiters, approx. 80 mile
range. Including valves, £10119/6.
JR132 Tuner, self powered switched tuner
for FM and TV sound. Both BBC and PTA.
as required, including valves. 213119/6.
MERCURY II switched FM/TV sound tuner
in kit form for building into cabinet, in -

22/14/9.
eluding valves. 210/101-. Power pack kit,

$2/6 post and pkg. on all the above. S.A.E.
for details.
Stockists of all other Jason Kite.

*4111111,111411111111011111111161,11*

SPECIAL OFFER!
THE "FLEET SIX" TRANSISTOR

The " Fleet 6," a wow of a transistor set that really
gets the stations. New design 6 -transistor superhet
pocket receiver, using 6 guaranteed first grade
transistors plus sensitive diode, push-pull output,med.

ium andlongwave
bands,
n e wtype
printedcircuit
high Q
internalferrite

o d
aerial ,
2kin. high

flux speaker,
provision for

car aerial, overall size
7i x 48 x nin. Simple to follow instructions. All
components guaranteed, service after sales. This is
equal to many manufactured sets at double the price.
All components including cabinet, transistors, speaker,
circuit, etc., only £8/19/6, complete. Post and pkg.
3/6. PP4 Battery 2/.. extra. All components sold
separately. Send S.A.E. for details. Circuit and instruc-
tions 2/6 post free.

STOP PRESS!
Brand new in sealed carton at bargain price the famous
G.E.C. 8in. METAL CONE LOUDSPEAKER. Speci-
fication: frequency range 30-20,000 c/s., maximum power
rating 12 watts, speech coil impedance 3-6 ohms at 30-3,000
cycles, rising to 12 ohms at 10,000 cycles, flux density 13,500
gauss lines, overall depth 4iin., weight 31b. 6 oz.
Maker's Price L9171-. Our Price £5/19/6, post and packing 5/-.
....W.ioN.0\01".".0"..e."*W.1"."No.

including 2 -tone
cabinet, transistors, speaker circuit,
etc. £911916, complete, P. & P. 3/6.
Battery extra. All components
guaranteed and geotladils.sepaertceulytt.

and instructions 2/6 post free.

***********
BUY NOW!
Definitely the last of the remaining

stocks of the

AVANTIC
BEAM -ECHO HI-FI

EQUIPMENT
8P21 STEREO PRE -AMP
CONTROL UNIT
A twin channel pre -amp. control unit, has
6 inputs for each channel. INPUT SENSI-
TIVITY for 250 M/V or 1.5 V. output.
TUNER 100 and 250 MIV. Tape 100 M/V.
flats 250 M/V. PICK-UP 5 and 50 /11/V.
Frequency response: 40 Os. to 15 kc/e.
TAPE OUTPUT 50 M/V continuously
variable bass and treble control, loudness
control and stereo balance control. Power
required 6.3 V. at 1.3 amp. A.C. 350 V. at
6 M/A D.C. Will match any hi-fi amplifier.
Manufacturer's price £28/10/.. OUR PRICE
now 216119/6. Carr. and packing 10/,

AVANTIC PL6-21
High quality monaural power amplifier and
pre -amp. compactly housed and suitable for
shelf mounting or cabinet,. Two EL84, three
EF86, one ECC83, one EZ81, 20 watts peak;
speaker impedance, 4, 8 or 16 ohms. Sen-
sitivity; 4 MY on pick-up. 3 MIV on tape.
100 M/V on tuner, interrnod. distortion
1% at 10 W. equivalent. Sinewave output.
Maker's price 128110/, OUR PRICE 19 ens.
Poet and Packing 10/-.

AVANTIC SPAII Stereo Amplifier
A twin channel amplifier and pre -amp.,
push-pull output. 10 W. peak each channel,
rumble filter speaker, Impedance, 4, 8 and
16 ohms. Tape output: 100 31/V. Contin-
uously variable treble and bass, stereo
balance control. Input sensitivity: for
7W, 100 M/V radio; 100 M/V tape; 650 M/V
pickup. Manufacturer's price 28 gns.
OUR PRICE 19 gns. Post and packing 10/-.
STEP II Stereo pick up pm -amp. unit,

P2P1:6t.ypPe 2P6re-amp. unit, also 84/,
sr8T4.
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VALVES
Brand new, indi-
vidually checked
and guaranteed

ACSPENDD 4/- EBC90 5/-
AL60 6/- EC52 3/-
AP4 4/- EC90 101-
AR8 5/- ECC8 I 5/6
ARDDS ... 2/- ECC82 6/6
ARP3 4/- ECC83 7/-
ARP4 3/6 ECC84 7/-
ARPI2 2/9 ECC85 8/-
ARP2I 5/6 ECC9I 41-
ARP24 3/6 ECF82 8/6
A RP34 4/6 ECH42 1/6
A RTH2 7/- ECH8I 7/9
ATP4 2/9 ECL80 8/-
ATP7 5/6 ECL82 9/ -
AU I 5/- EF22 1/3
AU4 5/- EF32 5/-
AW3 4/- EF36 3/6
AZ31 8/- EF37A 8/-
BL63 6/- EF39 4/3
BS4A 5/6 EF50 2/6
BT45 25/- EFS4 3/3
BT9B 25/- EF55 6/-
BT83 22/6 EF70 4/-
CY3 I 7/6 EF73 6/-
D41 3/3 EF80 5/6
D77 4/3 EF85 6/10
DA30 12/6 EF86 9/-
DAF9I 6/- EF89 7/9
DA F96 8/- EF9I 3/6
DD4 1 4/- EF92 4/6
DET5 15/- EF95 7/6
DF72 7/6 EK32 7/-
DF9 I 3/3 EL32 3/9
DF96 8/- EL33 8/-
DK96 7/3 EL35 8/3
D L92 6/- EL4I 8/3
DL94 6/- EL42 9/-
DL96 8/- EL84 1/6
DX25 9/- EL85 10/-
EBC21 8/- EL9 I 7/6
EBC9 I 3/9 EM80 8/-
E1232 5/6 EN3I 22/6
E1323 25/- EN32 7/6
E1524 6/6 ESU208 8/-
EA50 1/6 EY5 I 8/-
EABC80 ... 7/3 EY86 8/-
EAC91 4/6 EY9 I 3/6
E834 1/6 EZ40 77-
EB9I 3/9 EZ4I 6/9
EBC4I 7/9 EZ80 6/6

EZ8I 6/9
FW4/500 6/6
GL450 10/-
GZ32 9/-
HL23 6/-
H L23DD 8/-
HL4 1 DD 8/-
HVR2 12/6
KRN2A 19/-
KT2 4/-
KT3I 8/-
KT32 8/-

4/9
KT44KT33c 6/3
KT76 -
KTW62

I0
7//6

KTW63 6/6
MH4 3/6
MH4I 5/-
ML4 4/-
MS/PEN 6/-
NT37

0D3
(4033A) 10/-

OZ4
PCC84
PCC85
PC F80
PCF82
PCL82
PEN25
PEN46
PEN65

5/-
5/-
7/-
8/-
7/-
81-
8/6
4/6
5/-
6/6

PEN220A ... 3/-
PENDD/ I 360 9/6
PG7/5 15/-
PL36 10/6
PL8I 9/-
PL82 8/-
PL83 7/9
PT25H 7/6
PX4 19/-
PX25 9/-
PY80 6/9
PY8 I 1/-
PY82 8/-
PY83 7/3
QP2 I 6/-
QP25 5/3
QS75/20 6/9

QS95/10 ... 6/9
Q5108/45 ... 6/9
QSI 50/ 15 ... 6/9
QVO4/7 12/6
R3 8-
RIO 12/6
REL21 25/-
RK34 2/6
RX235 101-
SP2 4-
SPI3C 4/6
SP41 2/6
SP6I . 2/-
SU2150A 4/9
T41 7/-
TP25 15/-
TTI 1 3/-
TZ20 16/-
U17 5-
U18 6/6
U27 8/-
U52 5/-
UBC4I 7/6
UCH42 7/6
UL4I 7/-
UL84 7/6
UL85 7/-
UU9 5/6
UY41 6-
UY85 6/6
VP23 3/6
VP4I 5/6
VR78 4/-

8-
VRI05/30VR99 7//6
VRI50/30 7/3
VT4C 25/-
VU39 6/-
VU111 3/3
VX3138 12/-
W31 7/-
Y63 5/-
Y66 8/-
Z3I 6/-
A3 3/-
ASGT 5/-
C5GT 7/6
D8GT 6/-
E7GT 7/6
G6GT I2/ -
L4 3/6
LDS 3/6
LN5 4/9
R5 6-
55 5/9

1T4 4/-
2A3 13/-
2A5 8/-
2A6 7-
2C34 2/6
2D4A 4/-
2X2 4/-
3A4 5/-
367 5/-
3B24 81-
3E29

(829B) 60/-
3Q5GT 9/-
354 5/-
3V4 7/3
5T4 9/-
5U4G 5/-
5Y3GT 6/-
5Z3 8/6
5Z4G 8/-
6AB7 4/-
6AC7 3-
6AG5 3/6
6AG7 6/-
6A.I7 4/3
6AK5 5/-
6AK7 81-
6AM5 5/-
6AM6 6/3
6AT6 5/-
6B7 5/6
6B8G 2/6
6C4 3/6
6C5 6/-
6C6G 4/3
6C8G 5/-
6D6 4/6
6E5 5/-
6F6G 4/-
6F8G 6/6
6F I 2 4/6
6F17 7/6
6G6G 3/-
6H6M 2/-
6.15 3/6
615G 3/-
6.16 4/3
6.17G 5/-
6K6GT 3/6
6K7G 2/3
6K7GT 4/9
6K8G 5/9
6K8GT 8/3
6K8M 8/6
6L5G 6/-

6L6
6L6G
6L34
6N7G
6N7GT
6Q7G
6R7G
6R7GT
6SA7
6SC7G
6SC7GT
6SG7
ESH7
6517
65F5
6517G
65K7
6SL7GT
65N7GT
6SQ7
6SR7
6557
6U6G
6V6GT
6X4
6X5GT
6Y6G
6Z4
7B7
7H7
7C6
7C7
7Q7
7V7
7Y4
7Z4
8D2
9D2
2A6
2AH7
2AT7
2AU6
2AU7
2AX7
2C8
2E1
2H6
2K7GT
2K8M
2.15GT
2Q7GT
2SA7
2SC7
2SG7
2SH7

9/- 25.17 C.-
6/6 2SK7 4/-
4/6 2SL7 7/-
5/ 2SN7 8/-
6/-9 2SR7 6/-

SR
R2

6/-
8/-
7/6

6/- 20A2 7/6
... 5/6 2166 9/-

6/- 30 5/-
5/-6

35T 30/
35L6GT 8/-4/-

6/6 35Z4GT ... 7/-
4/-

:///I
38 4/-

6-
6/6 59 6//-
4/6 75 8/-
6/- 76 5/-
6/
6/-6 78 71-
5/6 80 6/3
6/- 82 8/-
5/- 83V 12/-
6/- 84 8/-
8/- 85A1 12/-
5/6 89 6/-
7/6 210LF 3/-
7/3 210VPT 7 pint/6
7/- 250TH f9
6/6 274B 3/-
7/- 350B 8/-
5/- 393A I5/-
6/- 705A 17/6
6/- 715B 97/6
2/6 717A 8/6
3/- 801 6/-
5/- 803 22/6
7/- 804 55/-
5/6 805 30/-
9/- 807 AMER....6/-
6/- 807BR 6/-
7/- 808 8/-

22//6 8133 6
80/7/6

2/- 815 40/-
4/6 816 30/-
9/- 826 10/-
3/6 829A 30/-
46 832 15/-
7//6 832A 35/-
4/6 843 7/4
6/6 866A 10/-
3/- 872A 35/-

930 8/-
954 2/-
956 2/-
958A 5/-
1616 3/-
1619 5/-
1625 61-
1626 4/6
1629 4/6
6120 4/-
7193 1/9
7475 5/-
8013A 25/-
8020 6-
9001 4/6
9002 5/6
9004 4/-
9006 4/ -
Cathode Ray
Tubes:
CV 1596

(0
1 35/91)

55/-5BP-
5CPI 42/6
5FP7 45/-
7BP7 40/-
I2DP7 60/-
VCR97 15/-
VCRX258 (with
scanning coil)

45/-
VCRI 38 30/-
VC139A 35/ -
Photo Tubes:
CMG8 9/-
CMG25 81-
G516 12/6
931A 50/ -
Special Valves:
2J31 45/-
3A/I481 45/-
31/170/E f35
31192/E ...f37/10
723A/B 50/-
725A 30/-
726A 27/6
ACT6 200/-
ACTI7 75/-
ACT25 40/-
CV691 60/-
KR3 45/-
LS7B 30/-
VI924 22/6
VX7 1 10 15/-
WL417A I5/ -

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves.
All U.K. orders below 10/- P. & P. I -; over 101- 1/6: orders over £3 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra at cost.

MARCONI SIGNAL GENERATOR. TF
144G, 85 kc/s-25 mc/s. Made up to new
standards, L70. Delivered free.
R.109 RECEIVER. Covering 2-8 mc/s. 6 v. D.C.
with set of spare valves and carrier. Brand new
in original packing case. £6/18/- including de-
livery in U.K.
FAMOUS AMERICAN CARBON HAND
MICROPHONE. Type T.I7, f2/5/.. P. & P.3/6.
VARIOMETERS for W/S No. 9. Fully tested
and working, 12/6. P. & P. 2/6.
TCS RECEIVERS made by Collins of U.S.A.,
in fully guaranteed working condition. 1.5-
12 me/s. Line-up: 1257 (1), 12SQ7 (1), 12A6 (2),
12SK7 (3), power requirements 12 volts L.T.,
225 volts H.T. LI 1/10/, Carriage 12/6.
FAMOUS RCA TRANSMITTER TYPES
ET 4336, K. & L. Frequency 2 me/s.-20 mc/s.
Power output: 350 w. telegraph, 250 w.
telephone. Type of modulation -Class B high
level. Audio input impedance 500 ohms. Power
supply 190 to 250 v. Single phase 50-60 c. Tube
complement: Crystal oscillators 807, Master
oscillators 807, Intermediate amplifier 807,
Power amplifier 813(2), Modulator 805(2),
Rectifier 866A(4). Complete with Master
oscillators, crystal multipliers, speech amplifiers,
microphones, keys, instruction manual etc.
We guarantee full supply of all replacement
parts for a minimum of 5 years after purchase.
Export Enquiries Invited.
VIBRATOR UNIT. 12 v./160 v. 35 m.amps.
Exceedingly well filtered and smoothed. Ex-
cellent for car radios. Including one 6X5G
valve and vibrator 17/6. P. & P. 7/-,
U.H.F. SIGNAL GENERATOR TYPE TSI4
3,200-3,370 mc/s., power measuring range 20-
200 mW., R.F. output power -20 to -100
dbm below 1 mW. Power supply 115 w. A.C.
Price £15. Carriage 15/-.
H.T. CHOKES made by Bendix Radio (U.S.A.)
3 henrys .600A D.C. 25 ohms D.C. resistance,
18 volts R.M.S. 60 cycle test, L1/12/6. P. & P. 6/-.
Ditto 10 henrys 250 amps. D.C., 90 ohms D.C.
resistance, 1500 R.M.S. 60 cycle test 16/6.
P, & P. 3/6.

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.
I.F. TRANSFORMERS. 1st, 2nd, 3rd, 4th
(for type D), 12/6 each, or complete set of 6, 60/-.
I.F. Transformers. Crystal Load, 12/6 each.
Plates escutcheons for (D and LF), 15/- each.
Dials (for type D), 10/- each.
Logging dial (for D and LF), I0/- each.
Filter Chokes (for D and LF), 22/6 each.
Output Transformers (for LF), 30/- each.
Antenna Trimmers (LF and ID), 2/6 each.
Filter Condenser 3 x 4µF, f2/10/-.
Condensers,' 3 x .25pF (D and LF), 2/6 each;
3x .01(1F (D and LF), 2/6 each.
RF Antenna Inductors (D and LF), 7/6 each.
Mains Transformers (LF), E3 each.
Small Mica Condensers, various values,
1/6 each.
Small Trimming Tool, 7/6.
Instruction Manual for AR88D, El.
CARBON INSET MICROPHONE, G.P.O.
type, 2/6. P. & P. 1/6.
SPECIALLY BUILT POWER PACK for
TCS receivers, 230 volts A.C. mains, including
6X5GT valve, E3/10/-. Carriage 5/-.
SUPPLY UNIT RECTIFIER No. 21. Fully
sealed enabling all sets built for 6 v. (R209,
R109, etc.) to work from A.C. mains. Input
90 v.-260 v. A.G. (taps at 10 v. intervals);
ouput excellently smoothed up to 10 amps with
meter indicating exact output voltage. Meas-
urements 12 x 9 x 10in. Price L8. Carriage
and packing 15/-.
VACUUM CONDENSER. 32,000 v., 50 pF.,
12/6. P. & P. 3/-.
FREQUENCY METER BC22I TECH-
NICAL MANUAL 22/6.

190, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

P. C. RADIO LTD.

B.P.S TRANSCEIVERS. Specially built for
Parachutists during the war. Receiver Super -
het Transmitter crystal controlled. CW.
and phone. 2-8 mc/s., 829 valve as output.
60 w. on CW, 15 w. on microphone, together
with mains power pack 120/220 v., two rotary
converters to work from 12 v. battery, micro-
phone, key and dipole aerial. Price £15.
Carriage 30/-.
RECEIVER TYPE BC 342. 110 v. A.G.
1.5-18 mc/s. L22/10/-. Carriage 30/-.
RECEIVER TYPE BC 312. As above but
12 v. battery. f22/10/-. Carriage 30/-.
R209 RECEPTION SET. A 10 -valve high-
grade Super Heterodyne Receiver with facilities
for Receiving R/T (A.M. or F.M.) and C.W.
frequency I me/s-20 mc/s. Hermetically sealed.
Built on miniature valves and incorporating its
own vibrator power supply unit driven by a
6 v. battery (2 point connector included). The
set provides for reception from rod, open -wire
or dipole aerial with built-in loudspeaker or
phone output. Overall measurements: Length
I2in., width 8in., depth 9in. Weight 23 lb.
In as new, tested and guaranteed condition,
L23/10/-, including special headphone and supply
leads. Carriage
19 -SET OWNERS. To increase output o
your set six to ten times use RF AMPLIFIER(
No. 2 with built-in rotary converter for 12 v.
input. Four 807 valves output. Simple con-
nection with transmitter. Fully tested con-
dition, f9/15/- including necessary connectors
and instructions. Carriage and packing 15/-.
AR 88's. Completely rebuilt with new PVC
wiring. Type " D " L75; Type "LF" L70.
COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. 10in. Top diamete
0.615in. Bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation,
L2/10/-. Post free.

PERSONAL CALLERS WELCOME
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OSCILLOSCOPE
FOR D.C. & A.C.

APPLICATIONS
Engineered to precision standards, this high-grade
instrument is made available at the lowest
possible price, incorporating the essential features
usually associated with luxury instruments.
This "SCOPE" will appeal particularly to Service
Engineers and Amateurs. A high gain, extremely
stable differential Y -Amplifier (30 mV/C.M.).
Provides ample sensitivity with A.O. or D.C.
inputs. Especially suitable for measurement
of transistor operating conditions where main-
tenance of D.C. levels is of paramount importance.
Push -Pull X amplifier; Flyback suppression;
Internal Time base Scan Waveform available for
external use; pulse/output available for checking
T.V. Line 0/P Transformers, etc.; provision for

external X 1,1, CRT. Brightness Modulation. A.C. mains 200/250 v. f15I15/- plus
P. & P. 7/6 ,,r deposit, plus I'. a P. 7/6 and 12 monthly payments of 2616.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE.

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS 200/250 volts. Provides:-
" WOBBULATOR" (SWEPT FREQUENCY
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Mc/s. From
400 Kc/13-80 Mc/s. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf. and 0-120 pf. SPECIAL FACIL-
ITY enables true remnant frequency of any
tuned circuit I.F. transformer, etc., to be
rapidly determined. Cash price 28/19/6 and
5/- P. & P. M.P. terms 25/- deposit and 5/-
P. & P. and 6 monthly payments of 21/8.

CHANNEL TUNER
Will tune to all Band I and Band III
stations. BRAND NEW by famous
manufacturer. Complete with P.C.C.
84 and P.C.F. 80 valves fin series).
I.F. 16-19 or 33-38. Also can be modi
fled as an aerial converter (instructions
supplied).
Complete with knobs.

32/6 Plus 3/8 T. & P.

HEATER TRANSFORMER
To suit the above, 200-250 v. 6/- plus 1/6 P. & P

B.S.R. MONARCH UA8 with FUL-FI HEAD
4 -speed plays 10 records 12in., 10in. or 7in. at 16, 33,
45 or 78 r.p.m. Intermixes 71n., 10in. and 12in. records
of the same speed. Has manual play position; colour
brown. Dimensions: 121in. x 101 in. Space required
above baseboard 4fin., below baseboard 21in. Fitted
with Ful-Fi turnover crystal head. £611916. 'Bus 5/-
P. & P.

STEREO HEAD 87/19/6 Plus 5/- P. &

LINE E.H.T. TRANSFORMER
With built -In line and width control. 14 KV Scan Coil, 90in. deflection, on ferrite
yokes. Frame O.P. transformer 500 pt. 18 KV. smoothing condenser. Can be used
for 14In., 17in. or 211n. tubes. 2Complete with circuit diagram

V.916 P. & P.

As above, £2.10 Plusbut for 625 lines 4/- P. & P.
FOCUS MAGNET amiable for the above (state tube), UV-. 2/6 P. & P.

A.C./D.C. POCKET MULTI -
METER KIT

e2 XI an

0101 vs KA isf

2in. moving coil meter,
scale calibrated in A.C./D.C.
volts, ohms and milliamps.
Voltage range A.C./D.C. 0-50,
0-100, 0-250, 0-500. Milliamps
0-10, 0-100. Ohms range 0-
10,000. Front panel, range
switch, wirewound pot (for
ohms zero setting), toggle
switch, resistor and rectifier.
19/6. P. & P. 1/6. Wring
diagram I/-, FREE with kit.

BATTERY RECORD PLAYER AND AMPLIFIER
Incorporating 45 r.p.m. "Starr" motor, "Acos" crystal pick up, 3 transistor push-pull,
amplifier complete with transistors. Output 500 milliwatts. 4916 Plus 3/6 P. & P.

SIGNAL GENERATOR
Covering 100 Kc/s-100 Mc/s. on fundamentals
and 100 Mc/s to 200 Mc/s. on harmonies.
Metal case 10in. x 6fin. x 51in. grey ham-
mi. finish. Incorporating three miniature

valves and Metal Rectifier. A.C. Mains 200/
250 v. Internal Modulation of 400 c.p.s.
to a depth of 30%. Modulated or unmodu-
lated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic -eye
as output indicator. Accuracy plus or minus
2%.
Or 25/- deposit and 6 monthly payments of
21/6. Post & Packing 5/ extra.

£6/19 6

SIGNAL GENERATOR
Coverage: 120 Ec/s-230 Ke/s., 300 Ne/s.-
900 ROL,* 900 Kc/s-2.75 Me/s. 2.75 Mc/s.-
8.5 Mc/s., 8 Mcia.-28 Mc/s., 16 Mc/s.-513 Me/a.,
24 Mc/s., 84 Me/s. Metal case 10in. x Olin.
x 41in. Bias of scale Ofin. x 31in. 2 valves
and rectifier. A.C. mains 230-250 v. In-
ternal malulation of 400 c.p.s. to a depth of
30 per cent. modulated or unmodulated R.F.
Output continuously variable. 100 millivolts
C.W. and mod. witch variable A.F. output
and moving coil output meter. Grey Loonier
finish case and white panel. E4/1976
Accuracy plus or minus 2%.

P. & P.
al-.

Or 25/- deposit. P. & P. 5/- and 6 monthly
payments of 21/8.
Coverage 7/6 Mc/a-210 Mc/e., in five bands,
all on fundamentals slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy ±1% A.C. mains
200-250 v.

SIGNAL & PATTERN
GENERATOR
£6/19/6

Or 25/- deposit and 4 monthly
payments 21/6. P. & P. IV- extra.

MAINS TRANSFORMER
All with tapped primaries 200-250 volts

0-160, 180, 200 v., 60 ma., 6.3 v. 2 amps., 10/6. 350-0-350, 70 ma., 6.3 v. 1 amp., 6.9 v.
2 amp., 10/6,250-0-250, 70 ma., 6.3 v., 2 amp., 10/6. Poeta?, nd packing on the above
31-.

280-0-280, 70 ma., 6.3 v. 2 amp., 6.3 v. 1 amp., 10/6. P. & P. 3/-. 280-0-280, 120 ma.,
6.3 v. 2 amp., 6.3. v. 3 amp., 17/6. P. & P. 3,(-.

3 -TRANSISTOR POCKET RADIO
INCORPORATING MINIATURE

SPEAKER
Plus GERMANIUM DIODE and

PRINTED CIRCUIT
Size 31 x 4 x fin.

Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audio. Tunable over medium and long
waves.

To build
so

/ 6 Plus 1/6 P. & P.
yourself

ALL PARTS SOLD SEPARATELY
Circuit diagram 1/6, free with kit.

All transistors
guaranteed 100 ,

5 -VALVE AMPLIFIER
IDEAL FOR SMALL

HALLS
High power -high quality. 200/250v
A.G. 2 inputs, mike and gram, bass
and treble lifts. For use with Stan-
dard/L.P. Records. Two would be
suitable for stereophonic. Ideal P.A.
system, E3/19/6. P. & P. 6/6. CRYS-
TAL MIKE to suit, 15/-. P. & P. 1/6.
Bin. P.M. SPEAKER to suit, 12/6.
P. & P. 1/6.

PORTABLE AMPLIFIER
On printed circuit for A.C. Mains 200/250 v. Size 4in. x Sin. with tone
and volume control. Valves: ECL82 and EZ80, 39/6. P. & P 2/6.

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23A, ACTON HIGH STREET, LONDON, W.3.

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.O.
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NEW 7th EDITION

RADIO VALVE
DATA

Characteristics of 4,800 valves & trans-
istors, rectifiers & cathode ray tubes.

Compiled by staff of " WW "
6/-. Postage 10d.

Brans EQUIVALENT RADIO TUBES
VADE MECUM. 40/, Postage 2/-.

COLOUR TELEVISION by P. Carat. The
N.T.S.C. System Principles and Practice.
85/-. Postage free.

RADIO AMATEUR'S HANDBOOK.
A.R.R.L. 1961 Ed. 32/6. Postage 2/3.

REFERENCE MANUAL OF TRAN-
SISTOR CIRCUITS-Mullard. 12/6.
Postage 1/-.

HANDBOOK FOR RADIO OPERA -
ORS. G.P.O. 6/-. Postage II-.

TELEVISION ENGINEER'S POCKET
BOOK. By J. Hawker. 12/6. Postage 6d.

HANDBOOK OF LINE COMMU NICA-
TION. Vol One. Royal Signals. 30/-.
Postage 2/,

HI Fl FOR BEGINNERS. By J. Borwick.
7/6. Postage 6d.

COMPLETE CATALOGUE 1/,

THE MODERN BOOK CO.
k BRITAIN'S LARGEST STOCKISTS
r of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.

METERS
All makes of Single and
Multi -range Instru-
ments repaired and

recalibrated.

PROMPT SERVICE
A comprehensive range of MICRO -

AMMETERS -AMMETERS -VOLTMETERS.

Standard sizes 21"-3+"-5" x 4"
Scaled to your specification.
QUICK DELIVERY.

E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel.: LAD 4168

DON'T CRY CRISIS

BUY A BENDER AND

BEAT IT

X -20

This UNIQUE BENDER
Quickly and Accurately Forms

Angles, Channels, Sections, Boxes, Lids
Trays, Chassis Brackets, Clamps, Clips

Shrouds, etc.

The RO-20 and RXX-26 are becoming
"essential equipment" for Electronics,
Radio, T.V. and General Research work.
Many now prefer the RZ-26.

The RO-20 is similar in general design
and finish to the RX-20 shown above,

but is lighter and less expensive.
Obtainable only direct or through leading

tool merchants.

For 6 -page Folder write to: -
A. A. TOOLS (w)

197a Whiteacre Rd., Ashton-u-Lyne

FOR SALE
Tube Processing Factory, Nine Pumps
Re -screening and Aluminizing Equip-
ment, Premises for Sale or Let, own Van
Service calling on over 150 dealers.
Over 8,000 Tubes Sold Annually,
small overheads. Well-known tube
and good name. No other regunning
within 100 miles, good opportunity for
large Rental Retailer wanting to cut
cost, or Tube Rebuilders wishing to
expand into an area with big potential.
Principals only.
Box. No. 5051 c/o " Wireless World."

SOUND
SYSTEMS

THE
MOST UP - TO - DATE

RANGE
OF

SOUND
EQUIPMENT

INCLUDING
Pre and Power Amplifiers, Mixer
Units, Microphones, and Loud-

speakers.

LET
AUDIX LTD.

of STANSTED
(Phone: STANSTEAD 3132) ESSEX

Plan, Install & Commission
YOUR SOUND SYSTEM

DEVELOPMENT ENGINEER
Engineer experienced in the design of
circuits using transistors at audio and
radio frequencies to work on the develop-
ment of car radio receivers.
Three or four years experience is de-
sirable together with H.N.C. or City and
Guilds Certificate.
This post, which is available at SMITHS
RADIOMOBILE-Britain's Car Radio
Specialists -is permanent and pension-
able, and offers an attractive salary.
Applications will be treated in strict
confidence and should be addrrKqed to: -

The Staff Manager,
S. SMITH & SONS (ENGLAND) LTD.,

Cricklewood, London, N.W.2.
quoting reference S1)1.432.

LYONS RADIO LTD.
BATTERY CHARGER OR MODEL RAILWAY COMPONENTS.
RECTIFIERS. Full wave bridge types for outputs up to 12 v. D.C. 1 Amp. size
5/3. 2 Amp. 8/9. 4 Amp. 12/6. 8 Amp. 1516.
TRANSFORMERS. Pri. 200/250 v. sec. tapped 3.5, 9 and 17 v. for producing a D.C.
output when used with above rectifiers of 2, 6 and 12 v. respectively. 1 Amp. sire
11/3. 2 Amp. 15/6. 4 Amp. 16/6. 6 Amp. (tapped 9 and 17 v.) 26/-. Postage 1/9
up to 16/8. Over 2/6.
MAINS POWER UNITS. Input 200/250 v. 50 cps. A.G. mains. Output: H.T. 300 v.
smoothed D.C. at 160 mA. L.T. 6.3 v. A.C. at 4 A. twice. Size 101 In. high x 13
deep x 7in. Special features Include double filter unit ensuring negligible hum.
Mansbridge smoothing condensers, separate fusee and switches for mains and H.T
pilot light indicator for each. Made to Govt. spec., tip-top quality throughout. Con-
dition as new and unused with 5U4 rectifier valve included. Truly remarkable value.
PRICE ONLY 59/6, carriage 7/6.
RESISTANCE WIRE. Make your own wire -wound resistors. Brand new cupro-
nickel wire In 4 oz. reels. 38 e.w.g. sax. approx. 27 ohms per yard. 32 s.w.g. s.s.c.
approx. 7.6 ohms per yd. 31 s.w.g. nac. approx. 6.2 ohms per yd. PRICE ONLY
3/6 per reel poet paid.
SMOOTHING CHOKES. 1011, approx. at 160 mA. D.C. resistance only 200 ohms.
Wt. 6 lbs. Fully impregnated, size 4 x 4 x 3fin. Made to Govt. spec. PRICE ONLY
7/8, post 2/9.
PLUGS AND SOCKETS. We stock a large range of " Service " types and can supply
the correct type for most units on the " Surplus " market. (Postal enquiries S.A.E.,
please).
3 GOLDHAWK ROAD, SHEPHERD'S BUSH, LONDON, W.12.

Telephone: SHEpherds Bush 1729

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)
1.44. 5-10 amp. ultra linear, 8,000 ohm. 43% tappings, 30/-. P/P. '2/6
T.162. 5-10 amp. and Osrana 912, 6,000 ohm. 20% tappings, 30/-. PIP. 2/6.
1.142. 7 watt stereo amp., 9,000 ohm. 20% tappings, 28/-. P/P.2/6.
T.140. 3 watt amp., type A tape amp., 3 watt stereo, 5,000 ohms, 12/-. P/P. 1/6.

MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 Os).
T.55. 5-10 amp. and tuner. 300-0-300 v., 120 nuk.. 6.3 v. 2.5 a., 6T, 6.3 v. 2.5 a.,

6.3 v. 1 a., 321-. PIP. 31-.
T.56. 5.10 amp. 300-0-300 v. 100 mA. 6.3 v. 2.5 a., cT 6.3 v. 1 a., 271-. P/P, 3/-.
1.101, Two 5-10 amp. Low loading, 300-0-300 v., 150 mA., 6.3 v. 4 a., oT., 6.3 v.

1 a., 34/-. PIP. 3/8.
T.143. 7 watt stereo 250-0-260 v., 150 mA., 6.3 v. 4 a. cT., 6.3 v. 1 a., 33/-. P/P.

3/,
T.141. 3 -watt, 300-0-300 v., 60 mA., 6.3 v. 1 a., cT., 6.3 v. 1 a., 221-. P/P.2/6.
TRANSISTOR TRANSFORMERS. (Drivers for Single Ended Push -Pull).
T203. Ratio 3.6 (1+1) Two 0072's 200 mW., 10/-. P.P. 94.
T264. Ratio 5.5 (1+1) Two °Cars 500 mW., 11/-. P/P. 9d.
All transformers fully guaranteed, all shrouded fully except T140 and Transistor.
Write or our fully illustrated catalogue, with all data.
SPECIAL OFFERS T44 and T55, 59/-; T143 and two T142'a, 82/-. P/P. 4/. on both.
Mallard's latest Publication detailing the complete range. "CIRCUITS FOR AUDIO
AMPLIFIERS," 8/8. P/P. 1/-.
MULLARD REFERENCE Manual of Transistor Circuits 12/6. P/P. 1/-.
SOUTHERN TECHNICAL SUPPLIES, 83, Station Road, Portslade, Sussex
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TECHNICAL

TRAINING

in radio
television

and
electronics

engineering

with

ics

The decision is YOURS. To be a success
in your chosen career; to qualify for
the highest paid job; to control a

profitable business of your own.
ics home -study courses put your
plans on a practical basis; teach you
theory and practice; give you the
knowledge and experience to take you,
at your own pace, to the top.

Choose the RIGHT course:
RADIO AND TELEVISION ENGINEERING

INDUSTRIAL TELEVISION

RADIO AND TELEVISION SERVICING

RADIO SERVICE AND SALES

VHF/FM ENGINEERING. ELECTRONICS

COMPUTERS AND PROGRAMMING

A.M.BRIT.I.R.E. ; City and Guilds
Telecom. Technicians.

C. & G. Radio and T.V. Servicing
(R.T.E.B.).

C. & G. Radio Amateurs Certificates.

THERE ARE ICS COURSES TO MEET
YOUR NEEDS AT EVERY STAGE OF
YOUR CAREER

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE 60 -page ICS
Prospectus listing examinations and
ICs technical courses in radio, television
and electronics PLUS details of over 150
specialised subjects.

INTERNATIONAL

I

PLEASE SEND ME FREE BOOK ON

I

I

I

NAME

ADDRESS

LEARN -AS -YOU -BUILD

Practical Radio Course

Gain a sound knowledge of Radio and
T.V. as you build YOUR OWN 4 -VALVE
T.R.F. and 5 -valve superhet radio re-
ceiver, Signal Generator and High -
quality Multimeter. At the end of the
course you have three pieces of per-
manent and practical equipment and
a fund of personal knowledge and
skill . . . ICs Practical Radio courses
open a new world to the keen Radio
amateur.

Other ICS courses include:

MECHANICAL, MOTOR, FIRE,
CHEMICAL, ELECTRICAL AND
CIVIL ENGINEERING . . . SEL-
LING AND MANAGEMENT,
ARCHITECTURE, WOODWORK-
ING, FARMING, GARDENING,
ART, PHOTOGRAPHY.
PLEASE STATE ON COUPON SUBJECT IN
WHICH YOU ARE INTERESTED.

CORRESPONDENCE

DEPT. 223, INTERTEXT HOUSE, PARKGATE ROAD, LONDON

"ml
SCHOOLS

I

I

I

S.W.I I

LCUPATION AGE
10.61-------- -

PERSONAL CALLERS welcome at the I.C.S. Information Bureau,
73, Kingsway, London, W.C.2.

I

I
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Enthusiastic experi-
enced engineers,
with suitable qualifi-
cations who seek re-
ward for effort in a
pleasant and challeng-
ing environment are
invited to write, 'phone
or call:-

Plessey

electronic engineers
mechanical engineers
draughtsmen
A limited number of interesting posts
are still open in our new
laboratory at Ilford working
on forward looking development in
the advanced telecommunications field.

The Personnel Manager,
The Plessey Company Limited,
Ilford, Essex. ILFord 3040.

SENIOR & JUNIOR SALES ENGINEERS
We wish to appoint ENGINEERS with knowledge of the Radio Components

Industry to Senior and Junior Sales positions in an ever expanding field. Some
industrial experience and technical qualifications are preferred.

Present location need not be a deterrent as cars will be provided, but
applicants must be prepared to travel anywhere in the country. It is the Com-
pany's policy to pay generous and progressive salaries which are fully commen-
surate with the individual qualification and experience offered.

Please apply in confidence quoting SR/7 to:-
The Regional Personnel Manager,

The Plessey Company Limited,
Wood Burcote Way, Towcester, Northants.

PRINCIPAL Expansion of the Marine Equipment Unit of

ELECTRONIC
The Plessey Company has created vacancies for
Principal Engineers capable of controlling the

ENGINEERSdevelopment of complex electronic equipment.

Candidates are expected to have a good academic background and at least
five years' experience in a senior design position. Familiarity with the
requirements of the Defence Ministries will be advantageous. Generous
salaries will be paid to successful applicants.
 Please reply giving full details to the Personnel

Manager, The Plessey Company Limited,
Ilford, Essex. Plessey

CAREERS FOR

RADIO TECHNICIANS

IN CIVIL AVIATION
Vacancies for radio technicians aged

19 or over at Airports and Radio Stations
throughout the United Kingdom main-
taining radio communication and elec-
tronic navigational aids.

A fundamental knowledge of radio
with some practical experience required
for entry. Training given on the equip-
ment in use.

Salary according to age and station,
approx. £810 at age 25, rising to £930.

Three and half weeks' holiday with
pay. Paid sick leave.

Facilities to study for higher qualifica-
tions giving good prospects of pension-
able posts and promotion to Tele-
communications Technical Officer
Grades with salary maximums £988,
£1,128 and £1,388.

Apply for further details to Ministry
of Aviation (EST/5a), Room 755, The
Adelphi, John Adam Street, London,
W.C.2, or any employment exchange
quoting order No. Westminster 3552.

tuRriviki

TEST
ENGINEER

is required by our Test Department for
the fault finding and testing of electronic
instruments to government specifica-
tions.
Applicants should have had previous
experience in this work, or dealt with
radar in the Services or have serviced
televisions and radios.
Ref. No. 577IVVVV.
Please apply --

Brian B. Lynch
Assistant Personnel Officer,
Sol artron Laboratory

Instruments Ltd.,
Queens Road, Thames Ditton,

Surrey.

PROJECT DESIGN ENGINEER
to carry electronic projects through from circuit
design, styling, and mechanical engineering to
production.
Qualification: degree, H.N.C. or equivalent. De-
sign experience of three years essential, preferably
in miniature AF or V.H.F. equipment. Age range
23-35. This is a permanent position and offers
excellent prospects of advancement. Non-contri-
butory pension scheme and life assurance. Apply
in confidence to Personnel Manager,

MULTITONE ELECTRIC CO. LTD.,
12-20, Underwood Street, London, N.1

NELSON RESEARCH LABORATORIES
STAFFORD

PHYSICISTS, ELECTRONIC AND
RADIO ENGINEERS to work in a group carrying
out research in PILASIVIA PHYSICS
Some of the immediate problems concern:

The development of High Speed Measuring Techniques of
all kinds including spectroscopy and photography.

2 The application of High Power at microwave and U.H.F.
frequencies to gas discharge.

3 The use of microwaves in diagnostic techniques.

Vacancies exist at all levels of seniority and a')'slicants should possess wide
interests and outstanding ability. Please appl .n confidence to the Director,

Group Personnel Services, English
Electric House, Strand, London,
W.C.2, quoting reference WW 913Y. I_ - - - - -'ENGLISH ELECTRIC'
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SET YOURSELF A TARGET
TO SUCCESS

TRAINING i THE PEMBRIDGE COLLEGE is the only
organisation in this country with both a
full-time attending College and a home -study
College, specialising in Radio, Television and

IN i
Telecommunications.

SUCCESS AWAITS
THE SERIOUS STUDENT

RADIOE

Train for one of the following certificates by
means of our courses.

City and Guilds Telecommunication

i
Technician's Intermediate and Final
TELEVISIONCertificates.

Radio Trades Examination Board (R.T.E.B.)

Radio and Television Servicing

AND
Certificates.

HOME STUDY COURSES

TELECOMMUNICATIONS i (B)

(A) Basic Course for R.T.E.B.

Courses in Radio, Telecommunications and
Mathematics forthe City and Guilds Certificates.
Courses may be taken singly or in groups.

FULL-TIME COLLEGE COURSE

(C) One Year Course in Radio and Television -
basic principles for Servicing Engineers.
Next course commences on 3rd January, 1962.
This course is recognised by the Radio Trades
Examination Board.

THE To: The Pembridge College of Electronics
(Dept. P.10), 34a, Hereford Road, London, W.2.

PEMBRIDGE :
Please send (without obligation)

COLLEGE : details of (A) , (B) , (C) (Please tick)

OF ELECTRONICS : Name

Address

PC14 0.61 I
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I.C.T. Ltd.
INTERNATIONAL COMPUTERS AND
TABULATORS DATA PROCESSING

Electronic Engineers are required to specialize, after training, on Electronic Calcu-
lators and Computers installed or to be installed in Greater London and Industrial
Midlands Area.

The following training and experience is required: -
1. Experience in the maintenance and repair of electronic equipment (Pulse Tech-

niques) either in industry or in H.M. Forces; an ability to handle bench tools
and instruments and an appreciation of the effect of electrical and electronic
circuits on complex mechanisms.

2. Qualifications.
National Certificate (Electrical) or have at least covered Section B of the City
and Guilds Certificate in telecommunications. Applicants with experience on
Radar in H.M. Forces will also be welcomed.

These are salaried positions which offer:-
A. A progressive career. C. An excellent sick pay scheme.
B. Retirement benefits. D. Holiday entitlement extended to 3 weeks after

5 years' service.
Applicants who have this training and experience, who are in the age group 24-32

years and who seek a career with infinite lasting interest, are invited to write in strictest
confidence to:-

The Principal, Field Engineering Personnel Section,
5-11 Holborn Bars, E.C.1.

RADIO SERVICE

and

RADIO INSTALLATION

ENGINEERS

Radiomobile at Cricklewood offer
well paid and interesting employment
to Radio Service and Radio Installation
Engineers.

Applications should be made in
writing,quoting reference SM.435,to:

The Staff Manager,

S. SMITH & SONS (ENGLAND) LTD.,
Cricklewood, London, N.W.2.

or telephone for an appointment to:-
The Service Department - GLAdstone 0171

DARTRONIC LIMITED
3,1 WINDMILL LANE, E.I5

MARyland 6247

ELECTRONIC DEVELOPMENT

ENGINEERS

Experienced in wide band
amplifiers and time bases for
oscilloscopes also Develop-
ment Engineers experienced
in design of production test
equipment.
Salary commensurate with
experience and qualifications.

WRITE OR CALL ABOVE

Central Electricity
Generating Board

LABORATORY
TECHNICIAN

required in the expanding Instru-
ments Services Group at the
Research Laboratories, Leather -
head, Surrey.

The Group is responsible for supply-
ing the Instrument needs of the
Laboratories, and the field of work
covers installation, testing, calibration
and maintenance of a wide range of
electrical, electronic, electromechanical
and scientific instruments, both novel
and conventional.

Applicants should have several years
experience with commercial and/or
industrial instruments and equipment,
possess a good working knowledge of
electronics, and be capable of working
with the minimum of supervision.
Preference will be given to candidates
who have completed indentured
apprenticeship with an industrial user
of instruments or an instrument
manufacturer. The possession of an
O.N.C. (Electrical) or City and Guilds
Certificate in instrument maintenance
would be an added advantage.

 The appointment is per-
manent and pensionable,
carries staff status, and is based
on a 38 hour/5 day week, with
annual leave rising to a
maximum of 4 weeks. Salary
within the scale £690-£940 per
annum.

Applications stating age, qualifica-
tions, experience, present position
and salary to the Appointments
Officer, 24130, Holborn, London,
E.C.1. Quote Ref.WW/399.

MALVYN ENGINEERING WORKS
''..k,ngtneerJ to the Radio and Electronic Industries'

Manufacturers of: Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
Single and Production Quantities

7 CURRIE STREET, HERTFORD, HERTS.
Telephone : Hertford 2264

Valve Liaison Engineer
Marconi's Wireless Telegraph Co. Ltd., Chelms-

ford, invite applications for the above appointment.
The selected applicant will act as deputy to the
head of the group but his duties are mainly technical
liaison between development teams and manufac-
turers of valves and semi -conductors. He will
be based at Chelmsford, but must be prepared to
undertake periodic routine visits throughout the
United Kingdom.

The minimum technical qualifications should be
of H.N.C. standard, together with a knowledge of
valve and semi -conductor applications in communi-

cations and industrial fields. Valve manufacturing
experience is helpful but it is more desirable that
applicants should have had design experience of
electronic equipment or experience in a valve
applications laboratory attached to a valve manu-
facturer.

- Applications, which will be treated in confidence,
should be sent to Mr. J. L. Scott, Marconi's Wireless
Telegraph Co. Ltd., clo Group Personnel Services,
English Electric House, Strand, London, W.C.2,
quoting reference WW 2033A.

n
0
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I.C.T. LTD.
INTERNATIONAL COMPUTERS

and TABULATORS

DATA PROCESSING
An opportunity to join the Field

Engineering Section of I.C.T exists in
the Greater London and Midlands
Area, to service electro-mechanical
machines.

Electrical Fitters or Electrical Instru-
ment Fitters who have completed an
apprenticeship and are now seeking an
interesting, remunerative and secure
career in the maintenance and repair
of data-processing machines are invited
to apply if they have the combination
of the following skills and experience: -

1. Reading and understanding com-
plex wiring diagrams and using
Electrical Test Instruments.

2. The ability to handle bench tools
and measuring instruments.

3. In possession of either National
Certificate (Electrical), City and
Guilds, Electrical Technicians or
Electrical Installation " B " Cer-
tificate.

Applicants trained in H.M. Forces
are welcome.

During the training period a good
salary is paid; prospects for experienced
Field Engineers are at least up to £859 per
annum. Further prospects to Senior
Technician or Management are also
available with salaries of £900 upwards.

If you are in the age group 21-32
and are interested in Joining this ex-
panding international organisation for a
varied and interesting canter, write
now in strictest confidence to:-

Principal,
Field Engineering Personnel

Section,
5-11 Holborn Bars,
London, E.C.1.
These are Salaried Positions offering

a Pension Scheme, excellent Sick Pay
Scheme and Holiday Entitlement to
three weeks after five year's service.

Ref WV /1

Due to further expansion, ABC
Television invites applications
for the following vacancies:-
Engineers of all grades in

 VIDEOTAPE

 TELECINE

 MAINTENANCE OR

 COMMUNICATIONS

A thorough basic knowledge of electronics
and the ability to maintain equipment is
essential. Industrial experience in an allied
industry would be an advantage.
Salaries are in the range of B91-11560 p.a.

vApplications must be made in
writing to: The Personnel Manager,

ABC Television Ltd., Broom Road,
Teddington, Middlesex.

FERRANTI
have vacancies in the Technical Publications Group at their

Wythenshawe Laboratories
for

TECHNICAL AUTHORS (Electronics)
and

ELECTRONIC ENGINEERS

wishing to pursue an interesting and rewarding career in the field of
Technical Authorship.

The Company's activities are many and varied and the present vacancies
are concerned with the preparation of publications associated with the
" BLOODHOUND " Guided; Weapon Systems and with the
" ARGUS " Electronic Computer and its application to various control
projects.

Applications are invited from Technical Authors and Electronic Engineers
possessing:-
(1) A wide knowledge of electronic engineering preferably to Degree or

H.N.C. standard.
(b) The ability to produce clear and concise draft publications from

engineer's notes.

Successful applicants will be offered a salary fully commensurate with
qualifications and experience, and with the benefit of a Staff Pension
Scheme and a Dependants Insurance Scheme.
The Publications Group is housed in a modern building, pleasantly
situated on the Cheshire boundary with easy access to town and rural
areas.

Forms of applications can be obtained from T. J. Lunt, Staff Manager,
Ferranti Ltd., Hollinwood, Lancs.
Please quote reference P.C.

TEKTRONIX
ELECTRONICS ENGINEERS AND TECHNICIANS

We are expanding our manufacturing programme on Guernsey and as a
result there are now opportunities in our Test Department-calibrating
laboratory grade oscilloscopes to close limits.

If you have knowledge of pulse and wide band amplifier circuits or
relevant experience in the Services or industrial life, and you would like
to work in a company that is growing quickly, please apply to:-

The Personnel Manager,
Tektronix Guernsey Ltd.,

GUERNSEY,

Channel Islands.
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00 -IT -YOURSELF TRAINING TECHNIQUE

in RADIO & ELECTRONICS
YOU LEARN while you BUILD ...

Simple ...Practical ...
Fascinating ...

ANNOUNCING-after years of successful operation in other
countries-the latest system in home training in electronics
introduced by a new British training organisation. AT LAST-
s simple way of learning-by practical means-the " how and
why " of electronics with the minimum of theory and no
mathematics) YOU LEARN WHILST BUILDING actual
squlpment with the components and parts which we send you-
and you really have fun whilst learning! And afterwards-
you have a Mat -rate piece of home equipment plus the
knowledge of how it works and how it can be serviced.
THIS NEW SYSTEM brings you an exciting new
opportunity at a very moderate cost --and there are
NO MATHEMATICS! Post the reply coupon
TODAY for FREE Brochure, to Britain's Leading
Radio Training Organisation.

BUILD YOUR OWN :-
 RADIO EQUIPMENT

 HI -Fl INSTALLATION
 TEST EQUIPMENT

riCAND LEARN AS YOU DO IT

LOTS OF INSTRUCTIVE

EXPERIMENTS AT HOME !

No iffathemafil
11 To: RADIOSTRUCTOR (Dept. GI06)

Reading, Berks.
Please send Brochure without obligation to I

BLOCK I

Address

P10.61:

RADIOSTRUCTOR
BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

Make Your ofbility PAY
UNLIMITED OPPORTUNITIES exist today for "getting on " ...
but only for the fully trained man. Let I.C.S. tuition develop your talents
and help you to success.
STUDY IS EASY with I.C.S. guidance. The courses are thorough.
Printed manuals, fully illustrated, make study simple and progress sure.
YOUR ROAD TO SUCCESS can start from here-today. Complete
this coupon and post it to us, for full particulars of the course which
interests you. MODERATE FEES INCLUDE ALL BOOKS.

Take the right course now...
ADVERTISING HORTICULTURE PHOTOGRAPHY
Gen. Advertising, Retail & Complete Gardening Practical Photography
Dept. Store, Copywriting. Flower & Veg. Growing P.D.A. Examination
ART MANAGEMENT POLICE
Oil & Water Colour Business Management Police Entrance Exam.
Commercial Illustrating Hotel Management
BUILDING Office Management RADIO, TS. & ELECTL.
Architecture, Clerk of Wks. Industrial Management Radio Servicing & Engrg.
Buildg. Constr. & Allied Personnel Management T.V. Servicing & Engrg.

Work Study, Foremanship Radio Contra. (with kite)Trades, Quantity Surveyg.
CIVIL ENGINEERING
Highway Eng.,Struct.Engrg
Concrete Engineering
COMMERCE
Bookkeeping, Accountancy
Office Training, Costing,
Secretaryship, Storekeeping
Shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical,
Maths. & Machine Drawing
Drawing Office Practice
Structural Drawing
ELECTRONICS
Industrial Electronics
Computers & Maintenance
FARMING
Arable & Livestock
Farm Machinery Maint.
Pig & Poultry Keeping
Market Gardening
FIRE ENGINEERING
I.F.E. Examinations
Fire Service Promotion
GENERAL EDUCATION
Good Eng., Foreign Langs.
G.C.E. subjects at ordinary

or advanced level

MECHANICAL & MOTOR
ENGINEERING

Engineering Maths.,Weldg.
Diesel Engines and Locos.
Inspection, W'kahop Pract.
Refrigeration, Motor Mech.
Running and Maintenance
(many other subjects)

SELLING
Commercial Travellers
Sales Mangnt, Ret. Selling

WRITING FOR PROFIT
Short Story Writing
Pree-Lance Jourtmlisin
And many other subjects.

INTENSIVE COACHING for all principal exami-
nations, including C.I.S., A.C.C.A., I.C.W.A.,
B.I.M., A.M.I.Mech.E., Brit.I.R.E., I.Q.S., City &
Guilds of London Institute, R.H.S., etc.

StaAt Mar:y/4e I.C.S Wax/
(Dept. 222111

Intertext House, Parkgate Rd., London, S.W.11

I Send FREE book on
I Name
I Address

IOccupation 10.61

INTERNATIONAL CORRESPONDENCE SCHOOLS

(sob e

SOBELL McMichael

DEVELOPMENT
ENGINEERS

The Radio Development Laboratory requires Senior
and Junior Development Engineers to meet its
expanding programme. The positions will offer
work on a wide range of interesting projects and are
permanent posts.

Senior Engineers must have previous experience
in the application of transistors to radio or audio
frequency circuits.

Salaries will be determined according to previous
experience and qualifications.

Applications should be made in writing to :-
THE CHIEF RADIO ENGINEER,

RADIO & ALLIED INDUSTRIES LTD.,
WEXHAM ROAD, SLOUGH, BUCKS.

LEARN A LANGUAGE
THIS AUTUMN WITH
TUTOR TAPES

Full ELEMENTARY and ADVANCED
LANGUAGE COURSES on TAPE
including HANDBOOK published by

D. C. HEATH, U.S.A.
Elementary

FRENCH, GERMAN, ITALIAN,
SPANISH, 13/3/ -

New Elementary RUSSIAN, £3,17/6
Comprehensive LANGUAGE COU RSES

(2hr. recording) £6161 -
Write for complete FREE DETAILS

(Please Note Change of Address)

TUTOR TAPE COMPANY LTD.
66 Sloane Street, London, S.W.1. Bel 1405

THE HIGH-FIDELITY
MAIL ORDER SPECIALISTS I

GOODS DESPATCHED BY RETURN

Carriage, Packing & Insurance (U.K.) FREE ! !
AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICK-UPS . MICROPHONES

CABINETS . TAPE RECORDERS
Quad, Leak. Rogers, Dulci, Armstrong, Chapman, Jason. Wharfedale, T.S.L., Good -
mans, Garrard, G.E.C., Connoisseur, W.B., Collar°, Lenco, Amos, B. I. Philips, Lustre -
phone, Record Housing, Ferrograph, Vortexion, Brenell, Wearite, Tenney, Lowther,
Rosette, Fi-cord, etc.
Hire Purchase Terms available  "Comparator" Demonstrations

WORLD WIDE EXPORTERS
* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX

AND SHIPPED PROMPTLY AT MINIMUM COST

C. C. GOODWIN (SALES) LTD.
(Dept. W.23) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22 Tel. BOWes Park 0077'8
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FREE- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

NEE/IS

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
64 NO PASS - NO FEE"
Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25. a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,

Civil Engineering,
Radio Engineering,
Automobile Eng.,

Aeronautical Eng.,
Production Eng.,

Building, Plastics,
Draughtsmanship,

Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Mech.E.
A.M.I.C.E.

A.M.I.Prod.E.
A.M.I.M.I.
A.l.0.B.

A.F.R.Ae.S.
B.Sc.

A.M.Brit.I.R.E.
City & Guilds

Gen. Cert. of Education
Etc., etc.

PRACTICAL
INCLUDING

EQUIPMENT
TOOLS!

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.I.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing
Practical Electronics

Electronics Engineering
Automation

The specialist Elec-
tronics Division of

t-
ing Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.I.E.T.
SCHOOL OF
ELECTRONICS

POST COUPON NOW
Please send me your FREE 156 -page

"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME

ADDRESS

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. institutes)
(Dept. SE/22 ), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM

THAT INTERESTS ME

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD

FEDERAL GOVERNMENT

OF NIGERIA

HIGHER TECHNICAL

OFFICER (RADAR)
To undertake the installation,
routine maintenance and modifica-
tion of meteorological radar equip-
ment and other electronic meteoro-
logical aids; the training of opera-
tors for this equipment and assis-
tance in their operation.
Qualifications: General Certificate
of Education with passes in Mathe-
matics and Physics or an equivalent
qualification, or proof of a good
educational background. Candi-
dates must be competent radar
mechanics with at least four years
radar experience, and must be able
to maintain GL3 and other meteoro-
logical radio and radar equipment.
Appointment on contract. Salary
in the range £1,272 p.a. to £1,872
p.a. (including Inducement Addi-
tion), plus gratuity of £150 p.a.
Free passages; children's allow-
ances; liberal home leave on full
pay; quarters and income tax at low
local rates.
Write for application forms and
further particulars, stating briefly
age, qualifications and experience,
to the Recruitment Attache,
Nigeria High Commission, 9,
Northumberland Avenue, Lon-
don, W.C.2, quoting Ref. P.213.

en TEST
ENGINEERS-------------------

We manufacture :-
Digital Computers. Automatic Telephone Exchanges.

V.H.F. and Micro -wave Radio.

We require :-
ENGINEERS

for our test department to work on these equipments and associated test gear.

Qualifications
For the junior vacancies we would like to see evidence of progress in ONC or in
City and Guilds telecommunications or electrical subiects. Men who have been
working on electronic or telecommunications equipment in the Services are
particularly welcome. For the senior vacancies some years experience on elec-
tronic or electro-mechanical equipment preferably combined with formal
qualifications are desirable.

Opportunity :-
Our business continues to expand and there are plenty of opportunities for those
who prove themselves. Salaries are reviewed twice a year.

Starting Salaries :-
ELECTRICAL TESTERS £13 a week
TEST ENGINEERS £16 a week
SENIOR TEST ENGINEERS £18 10s. a week

Apply :- with full details to
The Staff Officer

THE GENERAL ELECTRIC COMPANY LIMITED,
Telephone Works, COPSEWOOD, COVENTRY
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MARCONI INSTRUMENTS LTD.

require a Senior Technical Author
DUTIES: Responsibility for compiling instruction books
and sales leaflets on new power meters, spectrum analysers,
f.m. and a.m. transmission measuring equipment.

REQUIREMENTS: Sound knowledge of electronics,
with technical writing experience and with the ability
to get on well with design, commercial and test engineers.

ADVANTAGES: Good four -figure salary, pleasant
working conditions; a position of status responsibility
and security in the leading electronic instrument com-
pany in Europe.

LOCATION: On the outskirts of St. Albans, a city of
ancient history and modern industry, only 30 minutes
from central London, with excellent recreational, school
and shopping facilities.

We also need assistant technical authors, particularly on
oscilloscopes, valve voltmeters and bridges.

Please send brief details to Group Personnel
Services, English Electric House, Strand, London,
W.C.2, quoting reference number WW.297oE.

TECHNICALLY TRAINED by

ICS IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

Opportunities in Radio Engineering and allied professions await
the I C S trained man. I C S Courses open a new world to the
keen student . .

RADIO AND TELEVISION ENGINEERING;
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.

I C S Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.
Examination Courses for :-British Institution of Radio Engineers
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G.
Radio & TV Servicing (R.T.E.B.) and C. & G. Radio Amateurs.

LEARN -AS -YOU -BUILD PRACTICAL RADIO COURSE
Build your own 4 -valve TRF and 5 -valve superhet radio receiver
Signal Generator and High -quality Multimeter.

FILL IN AND POST THIS I C S COUPON TODAY
It brings the FREE I C S Prospectus containing full particulars
of I C S courses in Radio, Television and Electronics.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

Fnternational Correspondence Schools
(Dept. 222P), Intertext House, Parkgate

Road. London, S.W.I I

NAME

I ADDRESS

...A WHOLE WORLD
OF KNOWLEDGE tor I 10.61
the KEEN STUDENT L_

Block Capitals Please

ESSENTIAL FOR
EVERY MOTORIST

THE AUTOCAR
MOTORIST'S COMPANION

BY THE AUTOCAR STAFF
This book, based on material published as
supplement to THE AUTOCAR, provides all
the information the motorist may need in
the car, and which could ordinarily be
obtained only by reference to many different
books. The many sections cover such varied
subjects as de -ditching; jacking; escaping
from a sunken car; releasing hooked bumpers
towing or being towed; hints on handling
trailers, caravanning hints, tyres; discovering
the source of noises; tuning trouble; how to
put out fires; if you have an accident, legal
points, how to clean a car; hints on
travelling in snow, ice, mud, fog and water;
lorry drivers light signals, some famous
hills; tide tables; mileage tables and at home
and abroad conversion tables; tipping, many
clear and easily readable maps of England,
Scotland and Wales. Maintenance logs and
charts and a comprehensive index complete
the book.
9s 6d net by post lOs Id. 81 x nin. 144 pp.
from all booksellers, published for THE AUTOCAR by

ILIFFE BOOKS LTD
DORSET HOUSE STAMFORD ST. LONDON SE1

IT ALL

ADDS UP!-

KDF9 -
KDP10
DEUCE

CAREER

-IN MORE WAYS THAN ONE!
This is a problem in conventional decimal addition

COMMON SENSE AND LOGIC
will solve it --and problems in Data Processing

SUCH ATTRIBUTES ARE SCARCE
Possession of them will enable you to solve the problem

HAVE YOU GOT THEM?
If so, please send your solutions to the following address and you will
hear further from us:

Data Processing Division, Room WW316C, English Electric Co. Ltd., Stoke-on-Trent, Staffs

*These are
Computers by 'ENGLISH ELECTRIC'
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ENGINEERS
FOR RESEARCH

AND

DEVELOPMENT
IN

GOVERNMENT SERVICE
Following are examples of
vacancies at SCIENTIFIC
OFFICER (£738- £1,222) or
SENIOR SCIENTIFIC
OFFICER (£1,342 - £1,654)
level now available:-

POST OFFICE RESEARCH
STATION, Dollis Hill, Lon-
don-LONG DISTANCE
RADIO COMMUNICA-
TION using SATELLITES,
involving work on MASERS,
parametric amplifiers, large
steerable antennae, etc. (Scien-
tific Officer or Senior Scienti-
fic Officer.)

HYDRAULICS RESEARCH
STATION, Wallingford,
Berks.-Civil or mechanical
engineer or physicist with
knowledge of mechanics of
fluids to be engaged in STUD-
IES of HYDRAULIC PRO-
BLEMS in the field of civil
engineering, including scale
model investigation and basic
research. (Scientific Officer.)

ROYAL RADAR ESTAB-
LI SHMENT, Malvern,
Worcs.-light electrical en-
gineer for research in AIR
TRAFFIC DATA HAND-
LING TECHNIQUES in-
volving data extraction, digi-
tal electronic computation and
data transmission (scientific
officer or senior scientific
officer).

There are many other vacan-
cies for RESEARCH and
DEVELOPMENT ENGIN-
EERS and most scientific
disciplines. All posts carry a
pension. Good promotion
prospects. Enquiries to

Civil Service Commission
(Scientific Branch),

17 North Audley Street,
London, W.1,

stating age, qualifications, etc.

sULAtrcriom development leads the world

PROTOTYPE WIREMEN
TEST ENGINEERS

We can offer systems work on Radar Simulators, industrial
control and data logging equipment, computers, instru-
mentation and business machines.
Our new factory and Research and Development Labora-
tories offer excellent working conditions and our internal
promotion system gives unequalled opportunities to get
to the top.
Staff status-general non-contributory Sickness Benefit
and Pension Schemes, 40 -hour week and top rates.

Please call, write or 'phone
S. H. Fothergill, The Personnel Officer,

THE SOLARTRON ELECTRONIC GROUP LTD.,
Victoria Road, Farnborough, Hants.

Tel. Farnborough 3000.

IMPERIAL CHEMICAL INDUSTRIES LIMITED

PLASTICS DIVISION

has vacancies at its headquarters at Welwyn Garden City for the follow-
ing appointments.

a. ENGINEER (DESIGNER) for design of instrumentation,
including automatic control of plastics and chemical plant.

b. EXPERIMENTAL OFFICER for work on instrument
evaluation and automatic control systems. Knowledge Of
machine tools and workshop practice an advantage.

c. EXPERIMENTAL OFFICER for work on the development
of electronic equipment for use in the measurement and control
field.

Candidates should preferably hold an appropriate Higher National
Certificate and must have had some experience relevant to the vacancy
in question.

Excellent conditions of service include a 37f hour, five day week, a
Pension Fund and a Profit Sharing scheme. For married men assistance
is given towards removal expenses and a lodging allowance.

Apply briefly, quoting reference No. 5137/AB, to the Personnel Offi-
cer, Imperial Chemical Industries, Plastics Division, Bessemer
Road, Welwyn Garden City, Herts.
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BETTER PROSPECTS

BETTER BENEFITS

FIRST CLASS
ELECTRONIC INSTRUMENT

ENGINEERING STAFF
SALES ENGINEERS INSTALLATION ENGINEERS
TECHNICAL ASSISTANTS  SECRETARIAL ASSISTANTS

Sharing the prospects of a fast-growing organisation can bring considerable
satisfaction and prosperity. If you are already keen and responsible why
not take a look at our current vacancies?

NAME AND ADDRESS

TO MR. CYRIL J. MITCHELL
TECHNICAL DIRECTOR
B & K LABORATORIES LTD.
4, TILNEY STREET,
PARK LANE, LONDON, W.I

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and/or industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,
Seascale, Cumberland

or
Works Labour Manager, Chapelcross Works, Annan,

Dumfriesshire, Scotland.

MIDDLESEX COUNTY COUNCIL
Education Committee

Twickenham Technical College,
Egerton Road, Twickenham, Middx.
Principal:- J. P. Wolfenden, M.Sc.,
M.I.E.E.
SPECIAL SHORT FULL -TIME

COURSES
ELECTRONIC CIRCUIT DESIGN

4 -week course from Monday, 2nd
October to Friday, 28th October,
1961. This will deal with the applica-
tion of analytical and graphical
methods in the design of transistor
and valve circuits.

TRANSISTOR THEORY AND
APPLICATIONS

4 -week course from Monday, 6th
November to Friday, 1st December,
1961. This course is intended to give
a basic understanding of transistors
and their applications in electronic
circuits.

PRINCIPLES OF AUTOMATIC
CONTROL

4 -week course from Monday. 15th
January to Friday, 9th February,
1962. Students will study the prin-
ciples of linear systems and the theory
and practice of measuring and
evaluating the performance of actual
and simulated systems.

Each course will be divided between formal
lectures, tutorials and laboratory work in
new, well equipped laboratories.
The fee for each course is 3 guineas.
SPECIAL LECTURE COURSE

BASIC NUCLEAR MEASURE-
MENTS.

Laboratory course of 8 meetings.
Course A-2.0 p.m. to 5.0 p.m.
Course B-6.30 p.m. to 9.30 p.m.

Commencing Wednesday, 4th October
1961. FEE £1.

Brochures and application forms are
available from The Principal. Telephone:
POPesgrove 6656.

City and County of Bristol
Education Committee

BRISTOL TECHNICAL COLLEGE
SCHOOL OF MARINE RADIO

AND RADAR
Applications invited for post of

Assistant Lecturer, Grade A, Marine
Radio Subiects: applicants must hold
1st Class P.M.G. Certificate.

Burnham Technical Scale salary:-
£520 to £1,000, with degree or equiva-
lent and training allowances where
applicable; placing on scale dependent
upon approved industrial and teaching
experience.

Details and application forms, re-
turnable immediately, from Registrar,
Bristol Technical College, Ashley
Down, Bristol 7. Please quote ref.
No. BTC 61/7 when applying.

STERN RADIO LIMITED
109 & 115, FLEET ST., E.C.4

have vacancies for

TWO RADIO ENGINEERS
Applicants must be experienced and
possess sound technical knowledge.
Good wages are offered plus Bonus
and Staff Pension Scheme. Half -day
on Saturday.

Phone FLEET STREET 5812
or call at 109, Fleet Street
(at Ludgate Circus, close to
Blackfriars Station).
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"PUSH-PULL SIX"
(6 Ediswan Transistors and 2 Diodes)

6-} x 4} x Ifin. approx.

Medium,
Long Wave
and Trawler
Band to 80

1 metres.
XC 101 's
(350Mw) in
push-pull for
good quality
output. 2
R.F. stages
for super

sensitive all band coverage. 3in. (full size)
top grade speaker. Ferrite rod aerial.
Pale blue polystyrene case with speaker
grilles in red. Uses 9 volt battery. May be
built for E6/19/6.
" Worked first go -speaks well for the clarity
of your diagrams. Trawler Band particularly
good! ' Home,' Luxembourg,' and many
other stations, and all at good volume."
-H.B., Penzance, Cornwall. " Super car
radio!"-G.S., Liverpool.

POCKET FIVE
(5 Ediswan and Semiconductors Transistors
plus 2 Diodes).
MEDIUM, LONG WAVES AND
TRAWLER BAND.
2 R.F. stages. Ferrite rod. Vol/sen. control
Easy -build plans. 3" Speaker.
TOTAL COST PARTS E4/19/6, p.p. 2/6.

"TRANSONA-FOUR"
(4 Ediswan Transistors and 2 Diodes)

Medium/Long Waves.
Ferrite rod aerial.
Two R.F. stages for
super sensitivity. A
test receiver tuned
in nearly 30 stations
including L'bourg
one evening. Mini-
ature speaker. May
be built for 031716.

NEW POCKET RADIO
(6 Transistors and 2 Diodes)

XCIOI 's push-pull
output. Super sensi-
tive. 2 R.F. stages.
(3in. high grade
speaker.) Test re-

ceiver, Home, Light
(L.W. and M.W.),
Radio Luxembourg,
and many others loud

and clear. Parts & case cost ES/19/6, p.p.
2/6. All parts sold separately.

ni

"EASY THREE" (L. & M. to 80 m.)
3 Transistors and 2

diodes. 2 R.F. stages for
sensitivity. First Grade
transistors. Ferrite rod
aerial. May be built for
52/-. With "Sonotone "
miniature earpiece.

Parts Price List, circuits, etc., 1/3 each.

HI -F1 MINIATURE HEADPHONES
High or low Impedance complete with match-
ing Transformer and Plug. Brand new. Boxed
25/-, post l/-. (H S 30).
24 in. x iin. deep. 3 ohm. rn/c Speakers first
grade. 16/6, post free.

Ex. P.O. Transformers 2in. x ilin. Im-
pregnated. 300 ohms Primary, 5 ohms
(approx.) secondary. Boxed, brand new, 3/6.

ALL PARTS SOLD SEPARATELY
AFTER -SALES SERVICE

RADIO EXCHANGE COMPANY
27 HARPUR STREET

BEDFORD (opposite Co-op.)
Phone: 2367. Closed I p.m. Saturdays.

I

I I
I

I

I FOR COST CUTTING IN I
I COIL WINDING

36;50 SWG 0076"-.001"

VERY HIGH SPEED

TENSIONING & DE -REELING

* FAST STARTS AND STOPS
I * VERY HIGH SPEEDS
; * CONSTANT REVERSIVE PULL

* LARGER REEL SIZES
* SMOOTHER WIRE FEED
* CUTS BREAKS AND SCRAP

 * VERY LIGHT MOVING PARTS
* STATIONARY SUPPLY REEL

I * MODELS FOR LARGER WIRES

I
I

I

I
I
I

SHAWNDEL FLYERS 1.1 D., I
I DEPT. WWI061, 72 QUEEN STREET, I
 MAIDENHEAD, BERKS, ENGLAND.
I Tel. MAIDENHEAD 890

Instrumentation at its best ...

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
WOODLAND ROAD, TORQUAY Tel. 63822/3

TANNOY
Audibility -Reliability

WEST NORWOOD, LONDON, S.E.27
GIPSY HILL 1131

DAMAGED METER?
Have it repaired by Glasers

Reduce overheads by having your damaged
Electrical Measuring Instruments repaired
by L. Glaser & Cs. Ltd.

We specialise in the
repair of all types and
makes of Voltmeters,
Ammeters, Microam-
metera mautranee Test
Meters, Electrical Ther-
mometers, Recording
Instruments, etc.
As contractors to various

Government Departments, we are the leading
Electrical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
detective instrument by registered post, or write to
Dept. W.W.

L GLASER & CO. LTD.
96-100, Aldersgate Street, London, E.C.I.

Tel: Monarch 6822

NEW -Quality Tools at cut prices.
ENGINEERS 12 -in. ADJUSTABLE
SQUARE WITH SPIRIT LEVEL 9/9.
Sin. VERNIER CALIPERS WITH
DEPTH GAUGE 10 6.
WHIT. OPEN END SPANNERS, drop
forged and plated, set 6, in. to in., 14/-.
POCKET NEON TESTER, with retract-
able screwdriver, 5/-. 5in. SIDE CUTTERS
5/6. 5in. PLATED ROUND NOSE TAP-
ERED PLIERS, 5/6. 7in. FLAT NOSE
BOX JOINT TAPERED PLIERS, 8/6.
71in. COMBINATION PLIERS, 6/6.
TUB. HACKSAWS (Eclipse type), 12/9.
H.S. TWIST DRILLS. Set of 7. Ain. to fin.
4/-. Full size in wallet, 6/-. Set of 13-9/6.
Set of 17, Ain.- din. in wood case, 16/-.
Set of 21 -Agin. -tin. 23/6. Double Geared
{kin. Chuck hand drill 24/-.
OUR FAMOUS TRANSFORMERS. In-
put 200/250 v. Output tapped 3, 4, 5, 6, 8-
9, 10, 12, 15, 18, 20, 24, 30 v., 2 amp.,
25/-. 17, 11 v., 8 a., 31/-. 5 a., 25/,
3.5 v. 9, 17 v., 1 a., 13/-. P.P.
12in. SPEAKERS WITH 5in. TWEET-
ERS by leading makers, 76/-. Less than
half list price.
NEW CELESTION OVAL SPEAKERS.
81 x 5}in. 24/-.
RELAYS. Single make contacts, 24 v.
25 amp., 15/-.
RELAYS. 4,000 ohm. S.M. or S.B., 6/-.
P.V.C. Recording Tape. Finest Quality.
850 ft. reels, 19/6.
ACOS CRYSTAL MIC. INSERTS 11 "dia.8/-.
Hi-Fi CRYSTAL MICROPHONES in
Grey Bakelite case, 16 6.
G.B. ELECTRONIC CRYSTAL STICK
MICROPHONE in polished steel case.
1* x 6in., complete with lead and plated
Bulgin jack plug, 42/6. Weight 5 ozs.
F.W. METAL RECTIFIERS. 12/6 volt,
1 a., 7/6; 3 a., 13,-; 4 a., 17/6; 6 a., 28'-;
24 v. 2 a., 23/6; 12 v. 6 amps., 30/-;
12 v. 16 a., 45/-.
ARCO SLIDE SWITCHES. D.PDT. 2/6.
TOGGLE SWITCHES DPDT 3/8. SP 1/9.
MICRO SWITCHES, spring leaf, Make
and Bleak, 5/6.
MAINS TRANSFORMER AND RECTI-
FIER giving 12 v. 1 a. D.C. Output, 21);-
And with Output 30 v. 2 a., 35/-.
N ICKEL NIFE BATTERIES. 1.2 volt.
2.5 amp. Size 3 x 2} x lin. Practically
everlasting. 61- or 3 for 171-. 4 for 22/-.
Ex W.D. MORSE KEYS. 3/6, 6/- and 8/6.
1,000 NEW S.T.C. FREQ. CRYSTALS
10,555 kc/s. to 19,872 ke/s., 5/6 each.
Plus 6d. postage. Lists available.
PAXOLIN PANELS 12 X 6 xi -in., 3/6. P.P.
4ft. X 3,kin. x Lin. 1016.
W/W RHEOSTATS 12 v. 1 a., 2/6; 5 a.
gin. Dia. 10 6.
12 v. MINIATURE RELAYS. 11x11 x
1 in. Wgt. 4 ozs. S.P.C.O., 8/6. S.P.C.O.
and 3 M. 9/6.
12 v. D.C. RELAYS 2 make 6/-; 2 for 1116.
BENCH GEARED HAND -GRINDER.
6 x lin. stone 35/-.
B ENCH VICE. 21in. with or without
clamp. IC-.
EX. W.D. 12 v. D.C. Reversible Geared
Motors. 21 x limn. Ideal for all model
use, 16/6. Wgt. 10 ozs.
RELAYS -WE HAVE 100,000 PLAIN
AND SLUGGED WHICH WE CAN
OFFER AT EXTREMELY COMPETI-
TIVE PRICES TO INDUSTRIAL
USERS.
Enquiries welcome for RELAYS to meet
your requirements. Please state operating
voltage and/or current. Contacts and
applied voltage.
Lists sent on request All post paid.

THE

RADIO & ELECTRICAL MART
P.O. Box 9 G.P.O. Tunbridge Wells, Kent
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Z. & I. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

Tel.: AMBassador 0151/2 Cables: ZAERO, LONDON
A.R.B. Approved Stockists

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403
Please send all enquiries, correspondence and Mall orders to Head Office

OVERHAULED, TESTED AND GUARANTEED
TEST EQUIPMENT FOR DELIVERY EX STOCK.

SIGNAL GENERATORS: MARCONI TF144G, 85 kc/s.-25 mc/s.; Type 106, 5.5-52 mc/s.; MARCONI TF-390G, 16-150 me/s.; MARCONI TF-517F,
18-58 and 150-300 mc/s.; GENERAL RADIO 804, 7.5-330 mc/s.; WAYNE KERR CT -53, 8.9-300 mc/s.; TYPE 101, 400-650 mc/s.; R.C.A.
710A, 370-560 me/s.; MEASUREMENTS CORPORATION TYPE 84, 300-1,000 mc/s.; HEWLETT PACKARD TYPE LAE, 520-1,300 me/s.;
BC -I277, 2,700-3,400 mc/s.; TS -14, 3,200-3,370 mc/s.; TS-45/APM-3, 8,700-9,525 mc/s.; TS-35/AP, 8,700-9,500 mc/s.; TS-13/AP, 9,305-9,445
me/s

WAVEMETERS: BC -221, 125 kcis-20 me/s.; LM, 125 kc/s-20 mc/s.; LR-2 (Combined Heterodyne Frequency Meter and Calibrator Equipment
with direct indication of difference frequency): 160 kc/s 60 mc/s; MARCONI TF-783, 3-60 mc/s.; TS -173, 90-450 mc/s.; TS -175, 80-1,000 mc/s.

AUDIO -VIDEO OSCILLATORS: FURZEHILL No. I, 0-10,000 kc/s.; B.S.R. LO -50 B.F.O., 0-16,000 c/s., MARCONI TF-195L, 0-40,000 cis.;
GENERAL RADIO WIDE RANGE B.F.O. TYPE 700A, 50 c/s.-5 mc/s.; MARCONI TF-885A VIDEO OSCILLATOR, 25 c/s. to 5 me/s.

OSCILLOSCOPES: DUMONT SINGLE BEAM TYPE 208, COSSOR DOUBLE BEAM TYPE 339, COSSOR DOUBLE BEAM TYPE 1035, MULLARD
TYPE LIO1 DOUBLE BEAM (Switched); AIRMEC TYPE 723 SINGLE BEAM : AIRMEC TYPE 830 SINGLE BEAM : E.M.I. TYPE 3794TA
SINGLE BEAM ON TROLLEY; TS -34 SINGLE BEAM PORTABLE OSCILLOSCOPE.

R.F. OUTPUT POWER METERS: TS -I18, 25 mc/s. to 750 mc/s., 5-500 watts; TS -36, 8,700-9,500 mc/s., .1-1,000 mW.; TS-3/AP, 2,750-3,400
mc/s., .5-250 mW.; TS -226, 405-425 mc/s., 0-1,000 watts.

A.F. OUTPUT POWER METERS: MARCONI TF-340, 0-5 watts; TAYLOR 150A, 0-5 watts; TAYLOR 160A, 0-2.5 watts.
VALVE VOLTMETERS, INSULATION FLASH -OVER TESTERS, IMPEDANCE BRIDGES, etc. Please write for new edition of Test Equipment
Catalogue.

METERS
50µA D.C. MC 21in. Ibl. Proj. Mtd 45/-
200µA D.C. MC 21in. Rd. FL Mtd.:

Calibrated 0-200pA 351 -
Calibrated 0-30%, sealed 35/-

500pA D.C. MC 2in. Rd. FL MW., Ferranti or Elliott,
with Ring Nut fining, FGX4 30/-
500pA DM. MC tin. Rd. FL Mtd., Victoria 20/-
590-0-500yd D.C. MC 3iin. Rd. FL Mtd., Calibrated
50-0-50 yds/see. 30/-
750.0-750µA D.C. MC 21n. Rd. Plug-in, uncalibrated,
with Centre Zero and POD marks 25/-
1-0-1 mA. D.C. MC 21in. Rd. Fl. Mtd., calibrated 100-
200-400 with centre zero, sealed 2216
15-0-15/30-0.30mA. D.C. MC 21in. Rd. FL Mtd Dual
range with three terminals, Turner model 505, FGX4

25/-
75mA. D.C. MC 2fin. Rd. Plug -In, FGX4 15/-
150mA. D.C. MC 2in. ltd. Panel Mtd., FGX4 15/-
200mA. D.C. MC 2in. Rd. Fl. Mtd 20/-
1 Amp. D.C. MC Slin. Rd. Fl. Mtd 25/-
1 amp. R.F. Thermocouple, Sin. Rd. Panel Mtd. 151-
2 amps D.C. MC 21in. Rd. Fl. Mtd 25/-
5 amps. D.C. MC 21in. Rd. Fl. Mtd 251-
5 amps. A.C. 311 2lin. Rd. Fl. Mtd., calibrated 0-80 amps.
or 0-200 amps 16/-
10 amps. D.C. MC Sim. Rd. Pl. Mtd. 25/-
40 amps. D.C. MC 2in. Rd. Pro). Mtd 10/-
100 amps. A.C. MI 21in. Rd. Fl. Mt4. 171-
30.0-30 volts D.C. 31C 211n. Rd. Fl. Mtd 17/6
36 v. D.C. MC 2in. Rd. Fl. Mtd., suppressed Zero; Zero
deflection reads 18 v.; sealed 20/-
150 v. A.C. MI 2in. Rd. Fl. Mtd. 25/-
150 v. A.C. 511 21in. Rd. Fl. Mtd 20/-
300 v. A.C. MI 21in. Rd. Fl. Mtd. 25/-
300 v. A.C. MI fiin. Rd. Fl. Mtd., Turner 32 90/-
1500 v. A.C. MI Shin. Rd. Panel Mtd., Ferranti, Water-
proof, POD -2500; complete with external resistance;
movement 20011/V. 201-

3 -RANGE MICRO-MILLIAMMETER
Basic movements 60pA D.C. M.C.
Ranges of 50pA, 250p.A and lmA,
switched by a trigger switch In the
back, geared with eliding male
havng separate graduations for
each range. Instrument is fitted
with leads for soldering to teat
prods or crocodile clips (not
supplied) 50/ -

PORTABLE METERS
Moving Iron A.C./D.C. meters, 0-160 v. First grade
accuracy. 8in. mirror scale. Wooden case with hinged lid.
Unused, in perfect order and guaranteed. Small quan-
tity available only at a reduced price of 0 0

Moving Iron Everett Edgecumbe First Grade Mirror
Scale 0-160 VAC at 400 to 2,000 c/s. Wooden case with
hinged lid £4 0 0

CRYSTAL TEST SET TYPE 193
Mains operated rack mounted teeter for checking crystal
oscillation and frequency (In conjunction with a suitable
wavemeter) crystal activity and equivalent parallel
resistance. Secondhand in good condition and tested

£15 0 0

AVOMETERS MODEL 7
Fully overhauled and guaranteed £12 10 0 pp. 10/ -
Ditto Mark II £13 0 0 P.P. 10/ -

Leads: DV- extra per pair.

RADIO TRANSMITTER -RECEIVERS
M.A.R. RADIO TRANSMITTING AND RECEIVING
INSTALLATION.
This is a general purpose station suitable for a wide range
of operating conditions. Both transmitter and receiver
operate on ten crystal controlled channels, only eleven
crystals being required. Crystals are housed In a
thermostatically heated oven to ensure great stability.
Channels are selected by means of a rotary switch on the
Transmitter -Receiver panel.
Frequency range is 225-390 me/s. Intermediate fre-
quency -30.2 me/s. Transmitter output (A.M. only)
8.10 watts into a 5011 half wave dipole. Receiver sen-
sitivity 8µV, selectivity 220 keis at 6db down. Com
plete installation consists of Transmitter -Receiver Unit,
Modulator/13 v. Dynamotor Unit and Universal Power
Supply Unit. The installation will operate on 12 v.,
24 v., 115 v. or 230 v. D.C. or 115/230 v. A.C.
PRICE, fully overhauled to manufacturer's specification,
complete with accessories, without aerial or aerial lead

£220 0 0
691 SERIES TRANSMITTER -RECEIVER INSTAL-
LATION.
This is stationary or transportable U.H.F. equipment
providing AM and FM communication In the frequency
range of 277 to 283 me/s. The range is covered in ten
crystal channels, individually and locally controlled
from transmitter and receiver respectively. Both
transmitter and receiver are self-contained units, housed
In separate cabinets with their respective Mains Power
Supply Units for 115 or 230 v. A.C. operation. Trans-
mitter Output Power 10 watts; Basle Channel Spacing
100 lie/s.; Frequency Response 0-10,000 cis. Receiver
sensitivity 4µV. Response 300-3,000 c/s. Receiver
Audio Output Power, 2 watts into 600I1 line.
PRICE fully overhauled to manufacturer's specification
and complete with accessories £230 0 0

CRYSTALS ARE CHARGED EXTRA.

RT-159/ U RC -4 POCKET SIZE
WALKIE-TALKIES

Two crystal channels in the band 120.130 and 290-260
mole.
Fully self-contained. Dimensions Olin. r 2in. x 311n.
with aerial folded. Weight Sib. without batteries. The
set uses Mallory Mercury batteries which clip to the back
of the set.
PRICE, fully overhauled and guaranteed, without
crystals, with one battery £32 each

BLOCK PAPER CAPACITORS
1pF 1,250 v. Dubilier 8/-
1µF 2,000 v. TCC 14/-1pF 1,000 v. Dubilier 17/6
1pF 7,500 v. Dubiller 22/-
2µF 600 v. Tubular, single nut fixing 2/6
211F 800 v. Dubiller 3/6
2/./F 2,500 v. Dubiller 15/-40F 200 v. Dubilier 5/6
9p,F 600 v 61-
/1p.F 4,000 v. Cornell-Dubiller 251-
8p, 200 v. Dubilier or TCC 6/-8p.F 1,250 v. Dubllier 10/-
8p.F 1,600 v. Dubilier 12/6
Postage and packing 9d. per capacitor.

ELECTROLYTIC CAPACITORS
T.C.C. MICROPACK 4µF 350 v. ph. wkg .. 2/.
T.C.C. Lectropack 8 x 8/./F 460 v. pk. wkg 3/-
16 x 16p, 500 v. D.C. Dubiller Plug-in type, B6 base 3,(9
Postage and packing 6d. per capacitor.

E.H.T. METAL TUBULAR RECTIFIERS
Half Wave; Max. r.m.s. volts 1,220 v. at 2 mA.
Screw Terminals 7/6
Solder Terminals 5/-

P.P. 9d. per rectifier.

SPECIAL RECEIVERS
R-1359: frequency range 130.520 Idc,X., in two bands.
Tuned coaxial line input circuit, crystal mixer. CV -52
local oscillator, four IF stages at 13.5 Me/s. and bandwidth
of 3.5 Mc/s. and 420 ke/s., detector, Video Amplifier and
Cathode Follower Stage, Beat Frequency Oscillator.
Video or Audio output. Sensitivity approx. 10µV. for
6db S/N ratio. External mains power supply unit.
Fully overhauled and guaranteed, complete with power
supply unit for 230 v. mains operation £95 0 0
B-1294: frequency range 500 to 3,000 Mc/s. Tuned coaxial
line Input circuit, crystal mixer, CV -62 local oscillator.
Four IF stages at 13.5 Mc/s. and bandwidth of 3.5 Me/s.
Detector and two Lie stages. Separate power supply unit
is required. Fully overhauled
power s.ipply unit £85 0 0
External power supply unit can be supplied at extra
charge.

HALLICRAFTER S -27C; AM/FM reception in the range of
130 to 210 Mc/s. in one band. 117 v. A.C. operation.
Fully overhauled and guaranteed £90 0 0
AR/APR-4. The receiver unit is essentially an I.F.
Amplifier with the associated audio and video stages and
mains (115 v. A.C.) power supply unit. LF. 30 Mc/s.;
bandwidth 4 Me/s. and .6 Mc/s.; I.F. sensitivity from
35 to 56p.F. Different frequency ranges are obtained
by means of Interchangeable plug-in tuning units con-
taining mixer and local oscillator stages. These units
are available for the following ranges: 38-95 Mc/s.;
74-230 Me/s.; 300-1,000 Alois. and 1,000-2,000 Mc/s.
Prices on application-please specify the ranges required.

MARCONI CR-150 COMMUNICATION
RECEIVER

Frequency range 2 to 60 me/s. In five bands. Output
1 mW/600 0 and 200mW/30. Sensitivity from 1pV at
2 mole. to 14p0. at 60 me/s. Double Superheterodyne
circuit with I.E.. of 1,600 kc/s. and 465 keit,. Band-
pass filter at 100-1500-1,500-5,000-10,000 c/s. 500 lie/s.
Internal calibrating crystal acillator. Extremely low
noise factor and separation of the mains power supply
unit from the receiver make this equipment eminently
suitable for many laboratory applications.
PRICE fully overhauled and guaranteed, complete
with separate mains power supply unit, £75. P.P. 26/..

VARIACS TYPE 80
Toroidal Wound limited range Variable Transformers.
Input 200-240 v.; Output 220 v. at 7.6 amps. Second-
hand, but guaranteed 2.4 p.p. 10/ -

WESTINGHOUSE SELENIUM
RECTIFIER POWER UNITS

Input 115/230 v., fully smoothed and used. Output
adjustable from 80 to 140 v. D.C. by means of line and
coarse tap switches In the secondary winding. Maximum
current 900 mA. continuous. Dimensions 17}1n. x
101in. deep x 31In. high P.P. 7/6 40/-

MARCONI TYPE TF948
FM/AM SIGNAL GENERATOR

Frequency range 20 to 80 Me/s. In two ranges. Built -In
Crystal Calibrator with audible beat indicator. Output

to ImV Into 750 and fixed high output of 1V.
Internal pulse, AM and FM modulation at 300, 1,000,
1,600 and 3,000 c/s. Max. FM deviation 600 kc/s. Pro-
vision for external modulation. Power supplies 100/
150 v. and 200/250 v. Fully overhauled and guaran-
teed. £200 0 0
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SPECIAL OFFER OF
CATHODE RAY TUBES

5CP1-61n. electrostatic Tube, medium persistence,
suitable for Oscilloscopes; Anode voltages: 1st 675 v.,
2nd 2,000 v., 3rd 4,000 v.; 14 -pin base 21/10)-
501.7-5in. Tube, long persistence, electrostatic focus,
electromagnetic deflection. Anode voltages: let 250 v.,
2nd 7,000 v. Octal base 5/, Postage and packing
3/6 per tube.

ONLY LIMITED QUANTITY AVAILABLE
V.H.F. RECEIVER UNITS BC -624

(part of SCR -522 Tranamitter-Receiver)
4 Crystal controlled
channel. 100-156 Mc/s.
(3.0-1.93 metres). Valves
9003 R.F. stage; 9003
Miner; Three I.F. stages
12507; Det/AVC/Audio
1208; Second Audio
12J5GT. Oscillator
2A1I7GT, Harmonic
Generator 9002; Har-

monic Amplifier 9003; Audio Squelch -other section of
12A11-7GT. High and Low Impedance output.
PRICE, with squelch relay removed, otherwise complete.
without valves, with circuit diagram . 716 PP. 3/6

For valves see list below,

VEN NER 8 -DAY TIME SWITCHES
For plug-in mounting. 1 make and 1 break every 24
hours. 24.hour dial with night and day marking. Con-
tacts capacity LA. at 250 v. Complete with key. Second-
hand, guaranteed 27/6. P.P. 3/6.

HIGH SPEED RELAYS
SIGMA TYPE 401 OR ALLIED TYPE G.
113 1 amp. contact, 5,0000 coil. Current 4 mA.
.5 mA. Will operate with change of current of .2 mA.
Secondhand 5/6
STEVENS ARNOLD TYPE 358 MILLISECOND,
Sealed, Octal Bane, .24 v. 1,4000 Coil, 1 C.O. contact 17/ -
SIEMENS TYPE HIGH SPEED SEALED RELAYS.
1 C.O. 500 mA. contact. Twin Coil 2 x 1460. Operating
current 15 mA. with coils in series and 30 mA. with coils
In paralleL Secondhand 51 -

POST OFFICE RELAYS
Secondhand -guaranteed.

Type 600: 6000 Coll, 2 CO contacts 6/6
Type 3000: 50011 Coil, 2 CO contacts 7/6
Type 3000: 1000 Coil, 2B+211 contacts. Operates on
6V. 716

MINIATURE AND MIDGET RELAYS
STKX-20. (Allied Control), 2 CO contacts at 2 Amps.
3000 Coil. Operating current 35 mA., relase 20 mA. 5/-
55251 (RBM), 1M contact at 1 Amp., 27011 Coil, Operat-
ing current 35 mA., release 10 mA. 3/6
55252 (REM), 3M contacts at 1 Amp., 2701:1 Coil, Operat-
ing current 45 snA., release 25 mA 5/-
55836 (RBM), 1 CO contact at 2 Amps., 3000 Coil.
Operating current 40 mA., release 20 mA 3/6
S.T.C. Relays, secondhand, in good condition and guaran-
teed. Overall dimensions llin. x ltin. x fin.

1M contact at 5 Amps., 2500 CoiL Operating current
40 mA., release 15 mA 6/6
2 C.O. bifurcated contacts at 500 mA., 7000 Coil, opera-
ting current 16 mA., release 5 mA. 7/ -

HEADPHONES
DLR (low resistance), brand new; can be used as sound
power microphones 10/-
110-30 American Lightweight Headphones, Low lin-
pedance 15/ -
Ditto with High -to -Low Impedance Transformer in-
corporated in the cord 17/6

I.F. STRIP TYPE 476
(narrow band version of type 373)

I.F. 9.72 inc/s.; Bandwidth 90 ke/s.; Three I.F. stages
(two CV131 and one CV138); Detector/AVC (CV140);
Squelch (CV138); AVC Amplifier (CV138); Leas valves,
with circuit diagram 5/-, PP. 3/6

For valves see list below

MICROSWITCH ES
Button type .5.A 250 v. contacts. 1 break and two
makes. Unused but soiled 1/6 ea., p.p. 9d.
One dozen 13/6 post paid.

DIAMOND "H" SWITCHES
IA 250 v. single pole toggle switch....1/3 ea., p.p. 9d.
One dozen 121- post paid.

RATCHET -MOTORS I2v.

1 Amp, (Impulse Motors), 5.75

ohms 3/6 each
Packing and postage 1/6.

0A2 61- 3Q4 71- 6E7 8/- EL35 7/- PT15 10/- VR66 3/-

011 1S/1--
394

44 g/16- :V 6/6- TESTED and GUARANTEED VALVES
EL37 15)-
EL38 15-

PY81 7/6
PY82 7/6

VR70-30
10/-

OB3 81- 41126 351- 6F32 7/- EL41 8/- PX20 KW- VR78 5/-
003 5/6 4828 151- 6F33 71- 12SA7Y 8/- 829 25/- 2050 10/. 6783WB 6201 10/- CIK 351- EL42 8/- P21.3512/- VR91 1/6
OM 5/6 4B31 120/- 599351 216 126C7 4/- 829B 50/. 2050W 151- 25/- 6213 IV- (3.33 8/- Ei.81 9/- PZ-75 20/- VR92 11-

034A 5/6 4035 601- 6H6 116 12907 3/. 832 15/. 2051 716 5786 200/. 6278 80/. CY3I 6/- EL84 71- QP25 7/- VR95 5/-
1A3 3/- 4D32 100/- 634 9/- 128H7 3/- 836 71- 4019A 25/- 5787 10/- 7193 2/- CC3L 71- EL91 4/6 QQV06-40 VR99A 8/-
111.114 5/- 4E27 601- 635 4/6 12837 5/- 837 15/- 4022AR 6814 91- 7475 3/- DA30 301- EL821 6/- 50/- VR100 6/-
1Ax2 101- 4R150A50/- 6J5GT 4/- 128K7 5/- 838 15/- 20/- 6829 51- 8013A 30!- DA41 25/- EN31 15/- Q592/103/6 VR101 20/-
1832 5/- 5E21 251- 6J6 3/6 128.1670T 845 251- 4024B 201- 6846 2001- 8020 10/- DA60 80/- ESU75 Q895/10 3/8 VR105 5/6
1B35A 20)- 6022 120/- 6J6WA 7/- 10/- 860 10/- 4033A 15/- 5852 10/- 9001 4!- DA90 3/- 22/6 OVO4-712/6 VR106 3/6
1838 501- 5R4GY 9/- 637 10/- 1261.70T 861 90/- 4061A 12/- 5899A 10/- 9002 5/6 DA100 ESU150 REL64 7/- VR107 6/-
17341 501- 6R4WCIY 6J7G 51- 6/- 866A 10/- 4242A 35/- 6931 15/- 9003 6!- 100/- 30/. RG1-125 VR108 3/6
1B44 40/- 151- OK6GT 7/- 125Y7 8/- 8693 3001- 5517 8!- 6933 15/- 9004 2/6 DAF91 6!- EY51 8)- 12/6 VR119 4/-
1060T/07/. 0T4 2/. 687 4!- 12Y4 2/6 872A 20/- 5544 100/- 5901907 9006 2/6 DAF96 7/6 EY86 10/- RK60 9/- Vitias 81-

11.4 3/6 5U4G 5/. 68(70 3)- 13D1 5/- 884 7/- 6643 301- 600/- AC/HL 5/. DDL4 3/. EY91 3/- RK72 6/- VR135 216
1105 6/- 5V40 101- 688 91- 14E0 61- ME 550/- 5651 8/- 6977 15/- ACT19 WI- HET20 2/6 EZ80 6/. RL18 12/8 V11135 41-
1LN5 5/. 6Y3GT 6/. 6K8G 7/- 1906 101- 931A 601- 5654 10/- 5998 15/- A1122140!- DF64 10/- EZ81 7/. RL37 216 VR137 4/6
1Q22 100/- 6Z3 7/- 615G 61- 20.82 20/- 931VA 80!- 6663 10/- 6005 9/- ARP3 3/. DF91 5/- FC13 15)- RX21A V868 7/8
1R4 6/- 5240 7/- 616 9/- 25L60T/6 954 5/- 6670 10/- 6058 10/. ARP12 218 Dm 3/6 08(328 7/6 70/- v8110 4/-
1115 6/- 5Z4 9/- 6L60 7/- 81- 955 3/- 5670WA 6064 101- ARP34 41- DF96 7/6 615153 20/- RYG10 VT4C 20/-
194 6!- 6A3 8,'- 6L7 5/- 25Z5 81- 957 5/- 12/- 6065 10/. ARVID 71- DH63 6!- GRIOC 20/- 120f- VU39 7/-
185 6/- 6A6 5/- 6N7 6/- 25Z6GT 6/- 958A 5/- 5678 8/- 6080 30!- ATP4 5/- DK91 61- G8I8 15/- R71-150 V1T111 4/-
1T4 4/. 6A7 9/- 6Q70 6/. 26A6 20/- 991 71- 5687 10/- 6080WA Ati5 41- DK92 9/- 0846 30/- 15/- VU120 4/8
1T6GT 6!- 6.A34 5/- 587 6/. 2807 71- 1005 2/6 5691 25/- 401- AU7 15/. DK96 716 GT1C 10/- 5130 5/. V11133 7/-
1U4 7/- 6A117 41- 60A7 71- 30E11 9/6 1616 71- 6692 201- 6095 9/- AW2 3/6 DL68 101- 601320/21 8130P 8/- VX8190 5/8
1U2 6/- GAC7 31- 6007 7/- 30PL1 1016 1625 6/- 6693 201- 6101 7/.. BT35 30/- DL92 5/- 40/- 00250 40/- W21 51-

1V 4/- 6AD4 20/- 6SC7GT 5!- 82 6!- 1629 6/- 5702 151- 6111 15/- BT45 151- DL93 51- GU50 20)- SF2 3)6 W76 5/-
1X2A 71- GAGS 31. 6007 5/- 35L6GT 91- 1632 6/- 6751 8!- 6146 25/- BT83 60/- DL94 6/6 HU 3/- SP61 2/6 X61M 7/-
132 20/- 6AG6WA 698(7 3/- 35T 17/6 1635 10/- 6763 10/- 6189 10/- C10 3.0/- DL95 7/- 131.23011) STV280/40 X65 5/6
2A3 5/- 10/- 6537 6/. 35Z5GT 9/- DL96 7/8 101- 7/6 X66 10/-
2A4G 20/- 6AG7 716 6887 5/6 39/44 3/- OFFER DLS10 4/- HL41 4/- 8TV280/80 X81M 7/-
2A5 6/- 6.8328 7/- 68L7GT 6/6 41 5/- . SPECIAL E1148 218 KT8 27/6 30/- Y65 5/-
2A215 30/- 6.835 9/- 681,17GT 4/- 41MP 11/- Any twelve of the types (in any combination) EA76 7/6 KT33C 6/. T41 12/6 221 101-

2C26 21- 6AK5 5/- 68Q7 6/- 42 51- printed in heavy print are offered at 20/- EABC80 KT36 20/- TSP4 10/- Z66 15/-
2026A 5/- 6AK5W 6857 31- 57 61- plus 2/- for postage and packing. 8/- KT44 12/- TTII 3!- CV52 80/-

2034 4/6 101- 6Y6 9/- 59 10/- EAC91 4/- KT81 17 - TT15 35/- CY54 5/-

KLYSTRONS2C39A 90/- 6AK6 7/- 6V6GT 5/- 76 5/6 EBF89 8)- KTZ63 91- TT17 KW- CV58 30/-
2042 25/- 6AK7 7/6 6X4 5/- 76 5/,- 21(25 726E £5 CV228 £9 ECK 3/- L63 6/- TTR31 80/- CV82 40/-
2043 42/6 GALS 41- 6X5GT 51. 80 a

"'-
.... £4 ....

21(26 5721 160 CV238 £5
ECC31 5/- M114 5/- TZ40 40/- CV88 35/-

2051 15/-
2052 121-

6ALSW 7/-
6A915 416

6Y60 6!-
6Y70 4/-

83 101-
83V 91-

.... £40 .... ..
2K41 .... £30 CV35 .... £5 K301 .... £4

£8 CV36 £6 KRN2A £4

ECC32 4/-
ECC8I 6/-

MHL4 3/8
ML6 6/-

TZ205-20
5/-

CV90 30/-
CV92 40/-

2033 60/- 6AM6 4/- 6/.. 85A1 9/-vE,,,,,CC82.,
,..,.

2K26 , .. .... .

6131116 £10 CV67 .... £5 KRN3 .... t3 --
6/-,, MS/PENS

8/-
U12/14 8/-
U19 17/6

MOO 15/6
0V117 30/-

21)21 6/-
21)21W 101-
2E26 20/-
2X2 4)-

6A165 15/.
6AQ5 7/-
6.880 7/-
(UMW 10/.

736 9/-
705 7/-
707 5/-
7E5 5/-

85A2 7/o
100TH 601-
117Z6GTlot_

.: ..
417A .... £2 CV116 .... £4 KRN611 .. PA

723A/13 £2/10 CV129 .. 24 KRN6/2 .. PA
726A .... £4 CV217 .. £3 KRN6/3 .. 25

----  'ECC84 81-
ECC" 8!"ECM 10/6

MS/PENT
8/-

NOT1 3/8

6120 8/6
U25 12/6
6126 9/8

CV132 5/-
CV193 30/-
CV289 40/-

2X2A 7)-
3A/108A

6/13170 20/-
621T6 5/-

7Q7 71-
787 9/-

220PA 71-
220TH 5/ - MAGNETRONS

ECE82 10/8
ECH21 12)-

NE16A 4/-
N81 30/-

U50 7/-
UCL83 12/6

CV338 6/-
CV456

30/-
311/110A

6AU6 7/.
6AVS 6/-

7V7 81-
7Y4 5/-

250TH
200/-

2327 .. £2110 4352A .. £25 51508 ..CY340
2331 . £5 4J53 .... £55 £10

027835 8I-
ECH81 7/6

N52 17/6
NSPS 25/-

UF80 7/6
U184 8/-

100/-
CV2158

20/- 6340 10/- 7Z4 4/- 3238 40/- 2339 ... £10 5J30 £2 M519..4353 £55
M528..CV160

E01.8010/- NSP2 22/- UY41 8)- 60/-
3A/109B

30/-
637 7/-
638 61.

902 3/6
11E2 20/-

350B 10/-
367.8 801-

2,748 .... £10 706AY-OY- £5
2.149 .... £18 series .. £4 CV991 .. £7

CV992 £7

EF22 7/-
EF37A 8/-

NT18 80/-
NT20 3/6

VP13C 5/-
VP23 3/6
VR21

CV4002 8/-
CV4025

3A/1473 6580 3/- 11E3 20/- 393A 20/- 3331 .... £10 714A/Y .. £5 ..
CV993

EF39 4/- NT99 10)- 3/6 101-
CV403440/. 6BAO 6/- 12A8 3/- 446E 101- 4301 £35 720CY £8 . £7

CV994
EF40 101- NU12 61- VR22 7/-

VR37
5/.

CV4038
3A/1483 813E6 61- 12A1170T 659 3/. 4.350 .... £35 725A ....22/10 .... £7 EF41 81- PC084 8/.

PCF80 9/6
6/.

VR40 10/8
5/6

CV4054
35)- 6BF6 51- 51- 703A 301- EF42 7/6

3A4 5/- 6BQ7A 8/- 12AT7 6)- 705A 15/- CATHODE RAY TUBES EF50 1/6 PC182 10/- VR53 4/- 10/-
3A5 5/- 63E7 12/6 12AT7WA 708A 15/- 2AP1 .. 25/- 53P1 .... 50/- NCO .... 15/- EP55 51"

PCL83 11/- VR54 116 CV4063

3822 20/- 6C4 WS 10/- 715A 40f- 3BP1 .. 17/6 5CP1--eee above 090 80/ -
8E72 5/. PCL84 10/- VR55 8/- 10/-

3624 5/- 605 8/- 12A1T7 6/- 717A 41-
15/-

....
3011,... 15/. 5FP7-eee above 093 .... 90/- EF73 5/-

EF80 8/-
PENIS 5/-
PEN4420/-

VR56 416
VR57 6/-

CV4066 5/6
CV4069 6/-

3224W 25/-
31326 201-

6010 5/-
606 41"

12AU7WA
10/-

724
601A 8!-

3DF1 .... 15/. 5817 ....140/-
3JP1 40/- 73P7 .... 40/-551-

DVC 191475.55517

EF86 7/-
PEN45 71- VR65 4)- CV4502 5/-

3E29 15/-
3829 30/-

6C80 7/-
60136 41-

12.837 71-12.81720/-101-
803 30/-
805 301-

....
VCG

33-1,7 .... 501-9: :Al2cSRP71
12/.

4/11 .... 60/ 42g/1--

EF89 71-
EF92 3/6

PEN46 6/-
PL36 11/-
PLS8

RELIABLE TUBES
4059)-

3B200B 5/. 608(6 6/. 128E6 5/- 807 6/6 EF90 5/-
EF96 31-

161-
PL61 101-

EAC91 (CV 7/6
We have hundreds of other types in stock.3045 30/- 604 1216 1206 3/- 811 20/- PL82

6A,M5 (CV4063, 6516) 10/-

30X100A5 6D6 6/. 12116 2/- 813 601- Please send S.A.E. for current price list. Please
EHT1 816

PL83 11/- 6A516 (6064) 10/-
200/-

3D6 4/-
6E5 7/-
6F6 5/-

12350T 3/6
12E8 8/-

814 401-
815 30/-

.add 2/6 in f for packing and postage.
250/-

EL32 4/- PL84 10/6
-

EF92 (6065) 10/-
-- Test

Sets,

URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST(e.g., SignalGenerators, sci ators, icrowave

Sets, etc.). COMMUNICATIONS RECEIVERS (especially U.H.F. and E.F.H. Ranges), AIRCRAFT RADIO COMMUNICATIONS AND RADIO

NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC.

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403

Please send all correspondence and Mail Orders to our
Head Office: at 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 0151/2
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LAWSON
100

75

LICHT
OUTPUT

50

2

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND
"MICRO VINE. ALUMINISED

SIMILAR TUBE REBUILT
OR RECURRED BUT NOT
RESCREENED

BRILLIANCE CONTROL

EXPRESS SERVICE
Orders received by 3 p.m. are dis-
patched same day. Special direct
services to Ireland and Scotland.

TRADE AND
QUANTITY DISCOUNTS

LAWSON TUBES
156, PICKERSLEIGHS ROAD,
MALVERN, WORCS. TEL.: 3798

DIRECT REPLACEMENT
Reprocessed TV TUBES

12 MONTHS FULL REPLACEMENT
GUARANTEE

ENGINEERS WITH
EXPERIENCE

Know that as a television tube gets old not only does it become
low emission but the light efficiency of the phosphor screen has
also seriously deteriorated (up to 10% per year). This deteri-
oration of the screen obviously continues if the tube is only
rebuilt or regunned. Don't risk a "dead screen". Enjoy the
brilliant, crisp, high definition of a Lawson Tube. Tubes
which are absolutely BRAND NEW throughout (excepting the
glass) and which incorporate the very latest CRT developments.
New silver activated screens, "micro fine" aluminising, high
efficiency gettering, brand new direct replacement electron
guns by Britain's premier manufacturers, Mullard, Mazda,
Emiscope, Brimar, Emitron, E.E., Cossor, etc.

ALL MAKES AND TYPES FROM STOCK
LAWSON. The ONLY replacement tubes for which all types are
guaranteed, correct and direct plug in replacements.

12" - f4:10 : 0 C.O.D. or C.W.O

14" - f 5 : 5 : 0 Gladly refunded if you
wish to return your old

tube
CARR. & INS. 7/6 (excepting 12")

KEYSWITCH

RELAYS
PO 3000 &
600 TYPES...

RELAYS

SALES MANAGER :
IRONGATE WHARF RD., PRAED ST., LONDON, W.2

Telephone PADdington 2231 (6 lines)

01/Witi
DELIVERY

TRANSFORMERS
Since 1931 all types, single and 3-
phs, 6w to 12 KVA, over 1,000,000
during the war, UL Output
Transformers.
SOUND SALES LTD.

Works & Laboratories :
West Street, Farnham, Surrey

Farnham 6461

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD. BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too small. List on Application,
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.I BELgrayia 4300
ALSO AT LIVERPOOL. BIRMINGHAM,

MANCHESTER, LEEDS

GUARANTEED Tubes
ALL MULLARD

MAZDA BRIMAR
CATHODEON

COSSOR etc.
CRTS rebuilt in our
own Factory. New
Mullard and U.S.A.
Guns used.

REVACUUMED REBUILT
G/tee 6 Mths. G/tee 13 Mths.

12/14 inch £3 0 0 12/14 inch S4/10/-
15/17 inch £3 0 0 15/17 inch 151-/-

21 inch £5 0 0 21 inch 271 -/-

(Bowl allowance if returned in good condition.)

NEW LOW PRICES
PEAK QUALITY
Carr. & Ins. 12/6.

NEW TYPES
G/tee 12 Mths.

MW31/74 MW36/44
AW36/20 AW36/80

26/1216
MW43/69 MW43/80
AW43/80 AW43/88

27112/6

VISIT OUR NEW
SHOWROOMS

OPEN ALL DAY
SATURDAY

13 CHANNEL T/Vs. TABLE AND CONSOLE MODELS.
FAMOUS MAKES. Carriage, etc., 19/6
Huge purchase direct from source enables us to offer
unequalled value. These are complete but untested and
are not guaranteed to be in working order.

12in. £3 10 0 14in. £5 10 0 17in. £9 10 0
ALSO I 2in. 5 Chan. T/Vs 501,

MARLEY SUPPLIES SURREY.
CLEVELANTel:CROYDOND HOUSE, 21 P1TLAKE, CROYDON,

8800

BOOKS
ON

FREE TRIAL!

*I\
TV illentES

10133115501,,

No. 8

Pin -Point
TV troubles

in 10 minutes
Find the exact sound or
picture trouble in ANY
TV set from 700 possi-
bilities! 300 pages; 300
diagrams; check charts!
31/6.

No. 9

Pin -Point
Transistor

troubles in 12
minutes

Trouble -shoot every
type of circuit in ALL
transistorized equip-
ment! 525 pages; hun-
dreds of illustrations;
120 check charts. 47/6.

TRY ANY THREE BOOKS
ON NO RISK FREE TRIAL
No. 4. Latest Instruments for Servicing Radio and

Television. Coyne. 26',
No. 7. Transistor Circuit Handbook. Louis E. Garner.

CoYti, 39/6.
No. 12. Radio Designer's Handbook. F. Langford -

Smith. Ilif f 0. 55/..
No. 18. Principles of Frequency Modulation. B. B.

Carnies. Iliffe. 21/-.
No. 11. Principles of Transistor Circuits. S. W. Amos.

111110. 211,
No. 20. Principles of Semiconductors. M. G. &toggle.

Dille. 21/-.
No. 10. Television Receiver Servicing, Vol. L Spread -

bury. Dille. 251-.
No. 17. Electronic Computers. Principles and Applica-

tion,. Dille. T. E. Ivall, 2nd. Edition. 25/-.
No. 15. Wireless Servicing Manual. W. T. Cocking.

Dille. 17/6.
No. 14. Radio Circuits. Miller & Spreadbury. Iliffe.

151-.
No. 5. Practical Television and Trouble Shooting

Manual. Coyne. 34/,
No. 6. Television Servicing Cyclopedia. Coyne. 47/6.
No. 38. Colour Television. NTSC System, Principles

and Practice. P. S. Carnt, G. B. Townsend. Bit le.
851-.

No. 22. Pin -Point Colour Television Troubles in 15
Minutes. Coyne. 47/8.

No. 21. Basic Mathematics for Radio and Electronics.
Iliffe. 17/6.

No. 23. Introduction to Laplace Transforms. For
radio and electronic engineers. W. D. Day. 'lit f e.
32/6.

No. 24. Radio Valve Data, Compiled by Wireless
World. Rifle. 6/,

No. 25. The Oscilloscope at Work. A. Haas and
R. W. Hallows. Ilif f e.

No. 26. Numerical Methods for High Speed Computers.
G. N. Lance. Rifle. 421,

No. 27. Second Thoughts on Radio Theory, Cathode
Ray of Wireless World. Ilif fe. 251-.

No. 28. Foundations of Wireless. M. G. floruggie.
Dille. 151,

No. 29. Television Servicing Handbook. G. J. King.
Odhams. 301-.

No. 30. The Practical Hi -F5 Handbook. G. J. King.
Odhams. 25/-

No. 31. P.M. Radio Servicing Handbook. G. J. King.
Odhams. 25/-.

No. 18. ?dullard Reference Manual of Transistor
Circuits. 12/6.

No. 19. Refrigeration Service Manual. H. P. Manly.
Drake. 24/-.

Just mail coupon for free trial. After 7 days
send only low price or return book and pay
nothing!

Postage: L3 or less 1/6, L3 or more 2. -
FREE TRIAL OFFER! Mail coupon NOW!

'Mail Order Division, SIM-TECH BOOK'
'COMPANY, Dept. WWI3, Gater's
'West End, Southampton, Hants.

1:3 RUSH BOOKS No
for 7 days' FREE TRIAL as per offer.

CI Tick here if enclosing full price. Same
7 -day money -back guarantee.

NAME

ADDRESS

City County
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Wireless World
Rate 5/- for 2 lines or less and 4,6 for every additional

one or part thereof, average lines 6 words. Box Numbers
2 words plus 1.1-. (Address replies: Box 0000 o/c. "Wireless
World," Dorset House, Stamford St., London, S.E.L) Trade
discount details available on application. Press Day Novem-
ber 1001 issue, Thursday, October btli. No responsibility
accepted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

QM Collins Communications Receiver, 30
bands, 0.5/30.5 Me/s. in perfect order. in

table cabinet; £195.-Box 5055. 19692

HRO Rx's, etc. AR88, CR100, BRT400,
0209, 5640, etc., etc., in stock.-R. T. &

I. Service, Ashville Old Hall, Ashville Rd.,
London E.11. Ley. 4986. [0053

FOR
disposal seven Hallicrafter S27CA V.H.F.

communication receivers 125 to 220 Mc/s.
ALL in good working order, £30 each, carriage
£2.
MARINE Radio Division, Great Grimsby Coal,
Salt & Tanning Co., Ltd., Auckland Rd., Fish
Docks, Grimsby. 19693

51-lc-r3afteFVMA, -glr;MtMeciA: S-27CA.11a-
S-37, 125Mc/s-220Mc/s; R.D.O. 38Mc/s-
4.000Mc/s with panoramic adapter; RT-67/.
RT-70A/, R-109/G.R.C.
FREQUENCY meters, BC -221, TS -174,
TS -175A. USM-45, 125Kc/s-11,000Mc/s.
WRIGHT, 4a, Nepal Ave., Atherton. Man-
chester. Tel. 991. 10023

NEW LOUDSPEAKERS
DUODE sound units give most natural results

from tape, disc or radio-because their
famous, unique dual drive, built-in crossover
and feedback, linen cone with graded com-
pliance, produce 20-15,000 cps with smooth non -
resonant, dead -beat crystal clarity; buy Duode
for your lasting pleasure and finest long-term
good sound investment.
DIJODE. Ltd., 16, Brunswick Rd., Sutton,
Surrey. 19678

NEW TEST EQUIPMENT
LIEATHICITS can now be seen in London and

purchased on easy terms; free brochure.-
Direct TV Replacements, Ltd., Dept. W.W.
25/10, 138, Lewisham Way, S.E.14. Tideway
6666. [9240

BRAND new 5,000 volt insulation testers,
output 0-5,000 volts A.C. or D.C., max.

output current 5 m/a D.C., 10 m/a A.C.;
voltage indicator meter, magic eye leakage
indicator, variac voltage regulator; input 200/
250 volts A.C.; complete leads and prods;
one prod has microswitch for absolute safety;
dimensions 18inX 18in X 13in, weight 301b; cost
Government nearly £100; in original transit
cases, £27/10 each, cash with order, carriage
forward; 14 -day refund guarantee.-R. Sankey.
Regal Cinema, Atherstone, Warwicks. Tel.
Atherstone 2220 [9619

TEST EQUIPMENT-SURPLUS AND
SECONDHAND

SIGNAL
generators, oscilloscopes, output

meters, wave voltmeters, frequency meters,
multi -range meters. etc., etc., in stock.-R. T.
& I. Service, Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. [0056

NEW COMPONENTS

ALL components for last month's transistor
V.H.F. amplifier; s.a.e. for lists-Ajax

Electronics, 572, Fulham Rd., London, S.W.6.
[9715

LINE output transformers and scan coils
for most makes, exact replacements, from

25/- used, and 45/- new; send s.a.e. for imm.
quote; just a few examples from our exten-
sive range in stock; add 2/6 for p. & p.;
telephone orders sent same day c.o.d.
NEW L.O.P.T.s for Pye V4/V7, VT4/VT7.
52/6; scan coils for above, 62/6, Ferranti
L.O.P.T. 14T3/4. 17T3/4, 45/-; Ferguson
992/6/8 L.O.P.T., 69/6; Murphy 240/250
L.O.P.T., 62/6: Bush TV24, 67/6, TV43 67/6
L.O.P.T.s.
T.C.S., Ltd., 28, Brockley Cross, S.E.4. Tid.
5394, and 112, Camberwell Rd., S.E.5. [0334

COMPONENTS-SURPLUS AND
SECONDHAND

SEND for catalogue No. 14-500 illustrated
items; 2/6 post free.-Arthur Sallis Radio

Control, Ltd., 93 (c) North Rd., Brighton.
[0193

Classified Advertisements

NEW!

P.4160

WIDE

FREQUENCY

RANGE
U.L. TRANSFORMER

Ten years' development and research
are behind this newest Partridge

Push -Pull Output Transformer.

PRICE :

210/
The Partridge P4160 transformer is a wide fre-
quency range U.L. transformer. We regard
this new transformer as the biggest step for-
ward in Audio output transformer development
in the last decade, i.e. since we produced the
famous CFB range in 1950. We would stress
that we consider this to be the finest trans-
former it is possible to manufacture with present
known techniques.
 Primary resonance greater than 100 kc/s.
 Primary resonance impedance:

1,2000 at 100 kc/s.
9000 at 80 kc/s.

 Specially balanced leakage inductance be-
tween various sections.

 Very low D.C. resistance on primary and
secondary windings.

 Power rating: 20 watt, 20 cis -50 kcis.
35 watt, 25 cis -30 kc/s.

 Enclosed in robust steel shielding case, resin
filled, suitable for H2 operation.

 Weight: lOilb.

Post the coupon now for latest
release details on this new type.

I To Partridge Transformers Ltd.,
Roebuck Road, Chessington, Surrey I

Latest Release on the P.4160 please

NAME

I ADDRESS

L WW/10/61 ,

NEW GRAMOPHONE AND SOUND
EQUIPMENT

CAVE on tapes, ask for Sound News im-
ported tape; list; see trade.-Box 5044.

[0131

GLASGOW.-Recorders
bought, sold, ex-

changed; cameras, etc.. exchanged for
recorders or vice-versa.-Victor Morris, 343,
Argyle St.. Glasgow, C.2. 10201
TAPE decks and recorders by: Ferrograuh,

Vortexi.rn, Brenell, Telefunken, Reflects -
graph, Bradmatic. Amplifiers and tuners by:
Quad, Leak, Dulci, Chapman, Rogers.
MICROPHONES by: Reslo, Lustraphone, S.T.C.
Grampian. All tapes and accessories.
CLOSED circuit television for schools and in -
dust) y. Specialist audio service and sound
recording.
HIRE purcnase facilities available.
LAMBDA RECORD Co., Ltd., 95, Liverpool
Rd., Liverpool 23. Tel. Great Crosby 4012.

19014

" EROICA " RECORDING STUDIOS (Est.
1949).-For the better class tape recorders

for Industry, research, music and private use;
Ferrograph, Brenell. etc.; complete recording
service; music for industry, tape/disc.-31, Peel
St.. Eccles. Manchester. Eccles 1624. Studio.
Director Thurlow Smith, A.R.M.C.M. [0122

TAPE RECORDING. ETC.
TAPE to disc, Adanac recordings.
SEND a personal Xmas message this year;
records from 12/6.-E. H. Jackson, 36, Banna-
tyne St., Lanark, Scotland. 19721
E"ERROGRAPH 4A/N model, 12 months'

careful use; £72; in London.-Box 5045.
10137A SK your dealer for American FerrodynamicsA " Brand Five " recording tapes; the besttape value! (0270

RENDEZVOUS RECORDS offer comprehen-
sive 78/45/33 tape to disc recording facili-

ties.-Leaflet from 19, Blackfriars St., Man-
chester, 3. 19386
TAPE -TO -DISC Service, E.P.s. L.P.s, editing and dubbing, standard, comprehensive
leaflet from-Toucan Sound Productions, 122.Fernlea Rd., Balham, London, S.W.12. [9682
TAPE to disc recording-reduced prices, finest

Professional quality, 10in L.P. 30/- (32mins.), 12in L.P. 35'- (45 mins.), 7in E.P.17/6. 48 -hour postal service; s.a.e. for leaflet
to:-Deroy Sound Service, 52, Hest Bank Lane.
Hest Bank, Lancaster. Tel. H.B. 2444. 19281
TELEFUNKEN tape recording heads, recordand erase 60 to 20 Kcs. 30/- the pairtwin track, rectifiers 12/24 volt 5 amp, 15/-;
elapsed hour meters Sangamo movement, new!
suitable clock conversion, etc., 19/6 each; all
post paid.-A. Fanthorpe, Ltd., 6/8. Hepworth's
Arcade, Hull, Yorkshire. - [9694
TAPE/DISC/TAPE transfer editing; duplicat-

ing: if quality and durability matter
(especially with L.P.s from your precious
tapes), consult Britain's oldest transfer ser-vice; new tape recorders supplied with a free
service guarantee; latest American tapes.
1,800ft 29/ -, now available.-Sound News Pro-
ductions, 10. Clifford St., London, W.1. Reg.
2745. 10192

PRE-RECORDED TAPES

PRE-RECORDED
tapes.-Unique 40 -page

catalogue listing all makes, mono, stereo,
7U, and 33/4 i.p.s.; send 2/6, refundable on
first tape record purchased.-Dept. TRS, Tele-
tape, Ltd.. 33, Edgware Rd., W.2. Pad. 1942.

10020
VALVES

VALVE cartons by return at keen prices;
send it,- for all samples and list.-J. &

A. Boxmakers, 75a, Godwin St., Bradford, 1.
10172NEW and surplus valves, fully guaranteed,

huge stocks, genuine valve bargains; s.a.e.
for list; also reclaimed valves, perfect, 5/ -maximum. plus 6d p. & p. each.-Lewis. 46,
Woodford Avenue, Mord, Essex. [9707

VALVES WANTED

NEW valves wanted. any quantity. best cash
price by return.-Stan Willetts, 43, Spon

Lane. West Bromwich. Staffs. Tel. Wes. 2392.
19632

WE purchase new valves, old or modem
type, for cash; full details, please, in-

cluding price required, in your first letter.-
Waltons Wireless Stores. 15. Church St.,
Wolverhampton. [0102

FOR

SALE AND WANTED

ADVERTISEMENT FORM

TURN TO

PAGE No. 168
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EXCLUSIVE OFFERS
* AN, ARM -1 Test Sets £50 0
* General Radio 804B Signal Generators £55 0
* Cambridge Temperature Controllers

011200° C £35 0
* Klaxon Geared Motors 60 r.p.m. 1/10 h.p.

230 v. A.0 £1 15
* Philips PW 4031 Portable Counters,

230 v.AC £22 10
* Ferranti Test Vacs £3 10
* Heyer Low Voltage Testers 0 to 18v. and

60A £8 10
* 3ft. Heavy P.O. Racks £2 0
* Type 56 Monitors (Indicator and Pis) £8 10
* Metrovac High Vacuum Pumps 230 v.

A.0 £22 10
* Murphy Pulse Amplitude Analysers £275 0
* Edwards Speedivac Hi -vac Pumps,

230 v. A C £18 10
* 5ft. P.O. Angle section Racks £3 1.0
* Dowty High Speed Registers £6 0
* 851t. 2)in, dia. Steel Tubular Masts £50 0
* 751t. Si,,, dia. Plywood Masts £35 0
* 201t. Aluminium self supporting Masts,

7 by. £12 10
* Ferranti 7kVA Auto Voltage Regulators £35 0
* EHT Power Supply, 7,500 v. 3.5 amps. £250 0
* EHT Power Slimily, 1,600 v. I amps. £130 0
* Airport Runway Portable Floodlights,

1 kW. £10 0
* Operating Theatre Lights, 6, 12, 100,

230 v. £12 10
* American Stabilised Power Units, 115/

230 v. A.C. to 115 v. amp. D.C. E1.4 10
* Tinsley AC/DC Rack Potentiometers £65 0
* Wide Band 10 -way Aerial Amplifiers .. £9 10
* TBS Receivers, 60/80 me c., less valves £4 10
* Type 56 Monitors (Indicator & P/S) £8 10
* Avo Portable Geiger Counters £9 10
* T-1131 Transmitters £35 0
* RT-67/GRC Trans -Receivers £37 10
* Sole 2kVA C.V. Transformers 2301115 v. £16 0
* G.E. 15kVA C.C. Transformers 6.6 amps. £85 0
* E.M.I. Type 1 Pulse Generators £47 10
* Avtron T.31 Aircraft Systems Test sets £45 0
* Wego Condensers, 2,000 mf 5. 250 v. xi -kg. £2 0
* Cutler Hammer T.P. Auto Starters,

7.5 11.1, £8 10
* Power Slider Resistances, 80 ohms 10A £2 0
* Power Slider Resistances, 1.2 ohms 14A 14/-
* Sigma 10,000 ohm Relays S.P.D.T. 151-
* Leach 150 ohm Relays S.P.D.T. 6/-
* Kurman 7,000 ohm Relays S.P.D.T 12/-
* British Miniature Relays 1,700 +

1,700 ohms S.P D T
* Laboratory Mains Filters, 2 amps

81-
10/-

40 -page List of over 1,000 items in stock available
-keep one by you.

* DEG -20 D.F. Marconi Receivers, 75/
1,500kc s. £35

* SCR -625 Mine Detectors £14 1
* R.201 Triple Diversity Receivers, 1.5/

.22 3b's. £125
* BC.603 F.M. Receivers £12 1
* 6 volt Rotary Converters with smoothing,

250 v. 80 m/a. £1 1
* 12 volt Rotary Converters with smooth-

ing, 300 v. 260 m/a. £1 1
* Teleprinter Motor Rectifiers, 200/250 v.

A.C. to 110 v. 0.7 A. £2 1
* Crypton Cabinet Rectifiers, 200/250 v.

A.C. to 50 v. 1 A. £2 1
* EHT Rectifier, 18,000 v. 5 A. in cubicle £225
* EHT Rectifier, 3,000 v. 5 A. in cubicle £25
* Ekco T -1093C Electrometers £55
* E.M.I. 3794 Waveform Monitors £185
* Turner bin. dia. Milliammeters, 0/1 £4
* R.C.A. 420 Me/s 5 -element Yogi Arrays £1 1
* R.C.A. 25 watt Projector Speakers

(range 1 mile) £14 1
Carriage extra on all above.

1

We have a large quantity of "bits and pieces " we
cannot list-please send us your requirements as
we can probably help -all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

VALVES WANTED
ALL types of valves British or American,

transmitting and receiving; keenest cash
prices paid. What have you to offer?-Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.W.1. Tel. Euston 1636-7. [9567

WANTED, EXCHANGE. ETC.
WANTED, new valves, speakers, components.

etc., for cash.-A.D.A. Mfg. Co., 172,
Alfreton Rd.. Nottingham. [9676

WANTED, all types of communications re-
ceivers and test equipment.-Details to

R. T. & I. Service, Ashley Old Hall, Ashville
Rd., London, E.11. Ley. 4986. [0163

APROMPT cash offer for your surplus brand
new valves, speakers, components, test

instruments, etc.-R.H.S., Beverley House,
Mannville Tce., Bradford 7 (0190

URGENTLY wanted, manuals or instruction
books, data. etc., on American or British

Army, Navy or Air Force radio and electrical
equipment.-Harris, 93, Wardour St., W.I.
Gerrard 2504. [9623

WANTED for cash, good quality test gear,
amplifiers, Ham RXS. freq. meters, corn.

RXS, microwave equipt., etc. etc.-Call, write
or send. Tel. Miller's Radio, 38a, Newport Court.
Leicester Sq., W.C.2. Ger. 4638. Est. 18
years. I-9629

REPAIRS AND SERVICE
BOULTON'S OF BRADFORD.

LOUDSPEAKER pressure unit, and microphone
repairs, D.C.B., cone assemblies and field coils
in cartons, service and satisfaction guaranteed.
-D. C. Boulton, 134, Thornton Rd., Bradford,
1,. Tel. 22838. 10171

MAINS transformers wound to any specifica-
tion.

MOTOR rewinds and complete overhauls; first-
class workmanship, fully guaranteed.
P.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate. Nottingham. Est. 1917. Tel.
54898. [0113

WE undertake the manufacture of trans-
formers singly or in quantities to any

specification; all work guaranteed for 12
months.
LADBROKE Transformer Co., Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914. [0222

NATTERS, expert, guaranteed repairs to all
Vi types and makes, single or multi -range,

prompt service.-R. Hawkins, 103, Roxborough
Ftd., Harrow, Middx. Tel. 4791. [9706
SPEAKER repairs, cones fitted, fields and

clock coils wound, guaranteed satisfaction,
prompt service.-L. S. Repair Services, Pluckley,
Ashford, Kent. [0223

ALL transformers manufactured to specifica-
tion, estimates. Auto. transformers 50 to

600 watts. Bulk demagnetizers for tapes and
tools 27/6.-Osinabet, Ltd., 46, Kenilworth Rd..
Edgware, Middx. Tel. Stonegrove 9314, [0070

TRANSFORMERS to any specification, singles.
small or large batches, quick and efficient

service, competitive prices, estimates.-Messrs.
Newman & Son, 1, Grove Crescent, South
Woodford, E 18. [0330

MISCELLANEOUS
ROTARY wafer switches.

IMMEDIATE dispatch of goods from stocks;no carriage goods sent to all parts of the
world; A.B. metal and N.S.F. made to order
switches; reduced price list free on request.-
Overseas Eximport Co., 172, Bishopsgate, Lon-
don. E.C.2. [9712

APPROX. 2,500 service sheets for sale, radio
and TV; no reasonable offer refused.

SPEAKERS. -200 pairs of matched 3in, 5in,
8in and 10in speakers at 21/6 a pair; p. & p.
2/6.
TUNERS.-Cyldon, Brayhead, Ferg., Cossor,
etc., all makes to be cleared at 20/- each
less valves; p. & p. 2/6.
ALL the above have been used, but are offered
for sale after careful examination; orders over
£3 post free.
HADLEY BROS. (RADIO & ELECTRIC), Ltd.,
39-43. Soho Rd., Handsworth, Birmingham, 21.
Tel. Northern 5571. (9714
RADYNE 1 KW R.F. Heater for sale as new.

£225, will consider exchange w.h.y.-
Richardson, 69, Bedford St., Cardiff. [9704

MORSE training sets, W.T. Mk. III, oak
case, valves, buzzer, atmospheric producer

circuit and instructions, tested. new; 39/6. carr.
5 6.
46 TX-REC, valves ARP37. ATP4, AR8, ARTP2;
set 10/6 post paid; 46 headphones, threat mikes,
12/6. post 1/-.
1,200 V.D.C., 200 m/a supply unit, 190-250 a.c.input, lcwt; £6, carr. £1.
NEW R-9B/APN-4 receivers; 55/-, carr. 9/6.
J. T. SUPPLY, Ltd. (ELECT.), 309, Meanwood
Rd., Leeds 7, Yorks. [9679

METALWORK, all types cabinets, chassis,
racks, etc., to your own specification,

capacity available for small milling and cap-stan work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough. [0208

ON DON CENTRA
RADIO STORES

20 -WAY PRESS BUTTON INTER-COM. TELEA
PHONES, In bakellte case with junction box. Thorough-
ly overhauled. Guaranteed 87/15/-,
10 -WAY PRESS BUTTON INTER-COM. TELE-
PHONES, in bakelite case with junction box. Thorough-
ly overhauled. Guaranteed £6/15/-.
DESK PHONES. Complete with Hand Set and Dial
0-9 in bakelite case, £2/12/6.
115/MSc

facts,0EnEeT
35/-.OR SWITCHES.

4 Bank and 5 Bank,

8 BANK UNISELECTOR SWITCHES. 25 contacts,
£21151-.
MAGNETRON MAGNETS. 5-51 oval mch. gap, 27/8.
MOVING COIL HEADPHONES with wash leather
oarPads, 17/6.
5.29 RECEIVERS. 00-600 ke/a medium and long wave
bands. For callers only, E,5,
TIME SWITCHES, VERNER. 8 -day clockwork,
250 v. 1 amp. Thoroughly reconditioned and guaran-
teed, 25/ -,including post and packing.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 200/250 v. 10 A., 42/6; 15 A.
52/8; 20 A., 57/8. Other amperages available.
PROJECTION,8 /LAMPS.6. Pre -focus 100 v. 300 w. in

TELEPHONE DIALS. 0-9. Suitable for inter -office
and factory installation, 12/6.
P.20 V.H.F. RECEIVERS, in metal case. Weight
37 lb. Size approx. 214 x 9 x gin., 57/6.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex -Govt. 0-9,909, 25/60 v. D.C. Sire 4 x 1 x lin.
Single coil 2,300 0 or single coil 5000, 18/6.
VENEER TIME SWITCHES. For switching on/off
lighting and power. Reconditioned as new. In Iron-
clad canes, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,

38:5/5/-*011/11 P.M. SPEAKERS. In good working order,
81no 8/6; bin. 7/6; 5in. 9/6.
31in. P.M. SPEAKERS, 3 G. 9/6.
ELECTRICITY SLOT METERS. (1/- In slot) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 200/250 v. 10 A., 84J-; 15 A., MI..;
20 A., 104/-; other amperages available. Recondi-
tioned as new.
ASSORTED RESISTANCES, 5/6 per 100.
THROAT MICROPHONES 1/8 each.

All prices include carriage in United Kingdom

23 LISLE ST.(GER. 2969) LONDON, W.C.2
Closed Thursday 1 p.m. Open all Lay Saturday

CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE
FELGATE ELECTRONIC

INVERTER MK II
'70,amror tignPnEW

FROM 210/250 VOLTS D.C.

NO MOVING PARTS
FREQUENCY CONTROL

Manufactured by

McCARTHY
RADIO AND ELECTRONICS

LIMITED
STUDLAND HALL, STUDLAND STREET,

LONDON, W.6.
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LEWIS have the
CABINET for

YOU
FROM THE MOST EXTENSIVE
RANGE IN THE COUNTRY

THE CONTEMPORARY
Price £13.13.0

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany veneer
and has a waxed semi -matt finish.
This cabinet can be fitted with any of the latest
Hi-Fi units.

THE GROS VENOR
Price £22.1.0

This elegant cabinet is available in veneered figured
walnut and polished to a high gloss in a medium
shade. Gold embellishments are an attractive
feature of the design. A unique three sliding door
system reveals ample storage room and space for
equipment.

rTWO NEW LEWIS CATALOGUES -7i
The Cabinet Catalogue I

The Equipment Comparator I
Catalogue

(Designed to assist your choice of cabinet and
equipment.)

I

Please send me details of your two new catalogues.

Name

Address

I BLOCK CAPITALS, PLEASE Wi0i

IMMII radio
1100 CHASE SIDE, SOUTHGATE, LONDON, N.14

Telephone: Palmers Green 373319666

NOTICES

THE ASSOCIATION OF PROFESSIONAL
RECORDING STUDIOS, Ltd. To protect

and encourage the interests of member studios
engaged in electrical sound recording.-Write
to the General Secretary, A.P.R.S., Flat 4,
34A, Arterbeiy Rd., London, S.W.20. [0173

CAPACITY AVAILABLE
CAVE, SMITH & Co.. Ltd., Hereford.
HAVE capacity available for assembly or sub
assembly of all electronic equipment, cable
forms, looms and harnesses. Contract, sub-
contract. short runs or regular production; de-
livery promises kept.-Tel. Hereford 6063.

[0174
rIERALD FISHER ENGINEERING, Ltd.,
"L-1 Lanes-All types of electronic and elec-
trical assembly work undertaken to your re-
quirements; chassis wiring, cableforms,
groupboards.-liampden Rd., Shaw, Lancs.
Shaw 7509. [9621

SERVICES OFFERED
TECHNICAL writing.
OUR organisation specialises In the preparation
of technical literature and specifications. A
complete service for the electronics industry,
including service manuals and handbooks from
engineers' draft to quantity printing.
GORDON J. KING (ENTERPRISES), Ltd.,
South Furzeham Rd., Brixharn, Devon. Brix -
ham 2304. 19697

WE are now in the field for all types of
electronic wiring, fully skilled staff avail-

able, one off speciality, competitive prices and
good delivery dates.-C. & B. Electronics, Ltd.,
8b, Chelsfield Rd., St. Mary Cray, Kent. Tel.
Orpington 31153. [9684

SITUATIONS VACANT
ELECTRONICS development engineer.
A vacancy exists in the expanding development
section of a firm of mechanical and electronic
engineers in the Midlands. Candidates for this
vacancy should possess a Degree or H.N.C. and
have at least two years electronic development
experience. The post offers excellent oppor-
tunities and is pensionable after a probationary
period.-Applications to Reid & Sigrist, Ltd..
Braunstone Works, Braunstone, Leicester. [9719
MICROBIOLOGICAL RESEARCH ESTAB-

LISHMENT.
PORTON, near Salisbury, Wiltshire.
REQUIRE:
SKILLED man to serve as
R. & D. CRAFTSMAN Special Electronics for
maintenance of electronic instruments and
equipment. Applicants should have a know-
ledge of modern testing methods and an
acquaintance with electronic counting tech-
niques would be desirable.
RATE of pay for a 42 -hour 5 -day week 198/2,
plus merit lead which can rise to 100/-.
Prospects, after a period of qualifying service,
of establishment in Government service, with
superannuation benefits. Two weeks (84 hours)
paid annual leave. Paid sick leave scheme.
Prospects of house being available within a
reasonable period of time for suitable success-
ful applicant.
APPLICATIONS giving details of apprentice-
ship and experience to:-
SENIOR Administrative Officer (WW) at above
address. [9690

SERVICE
engineer required by electronic

medical equipment makers.-E.M.S., Ltd..
209b. Great Portland St., W.1. 1.9700

SALESMAN
required, with experience of

marine radio telephone equipment-Box
5058. [9717

D ADIO/TV engineer, must be fully skilled
iV with experience of recognised makes.
-Aldridges, 14-16, Hoghton St., Southport.

[9722
COIL winder, experienced in working on pro-

totypes required for interesting work in
model shop; good rate of pay, 5 -day week, can-
teen.
APPLY, quoting Ref. No. L 5148, to Personnel
Manager, Ferguson Radio Corporation, Ltd..
Gt. Cambridge Rd., Enfield. Middlesex. [9703

ARE you interested in joining a team of
Design and Development Engineers engaged

in producing auto -pilots for new helicopters
now under development?
LOUIS NEWMARK, Ltd., of Croydon, are desir-
ous of appointing Design Engineers and Assist-
ant Engineers to these posts, senior and junior
appointments are available.
PLEASE send details of qualifications and
experience to Personnel Manager, Louis New-
mark, Ltd., Gloucester Road, Croydon. [0337

TNTERNATIONAL AERADIO, Ltd.. has
1 periodic vacancies overseas for Radio Tech-
nicians, City and Guilds Intermediate Telecoms.
an advantage but not essential if applicant has
considerable experience installation/mainten-
ance H.F./V.H.F. low/medium power comms.
Equipment; applications ex -service personnel
or fully skilled categories welcomed; posts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions: additional marriage
and child allowances; free air passages and
insurance: kit allowance; generous U.K. leave:
apply in writing.-Personnel Manager, 40, Park
St., W.1. [0262

atsts-Aotty
HIGH QUALITY

STEREO
RADIOGRAM

CHASSIS
STEREO 12 Mk. 2 £44.15.0.

The most complete chassis ever produced,
combining AM and FM Tuners, a Stereo
Control Unit and two High Fidelity Amplifiers
in one compact unit. Eight watts push-pull
output from each amplifier provide a total of
16 watts for both mono and stereo. Other
features include automatic frequency ccntrol
on VHF; ferrite aerial, two IF stages and
miniature tuning indicator for medium and
long waves; inputs for tape recording, play-
back, pick-ups and stereo radio (should this
come about); separate wide range bass and
treble controls and balance control; booster
units available for low output pick-ups; alter-
native matching for any loudspeakers.

STEREO 55 £33.15.0.

A junior version of the Stereo 12 Mk. 2 pro-
viding 10 watts output, 5 watts from each
amplifier, and covering the VHF and medium
wavebands. Ideal for a complete hi-fi system
where the higher power output of the Stereo
12 Mk. 2 is not required. It can be used for
mono only and a second loudspeaker added at
a later date, but when two loudspeakers are
used there are full facilities for all stereo sound
sources. Mono and stereo inputs for tape
recording, tape playback and different pick-
ups and a stereo radio input is also provided.
Alternative matching for any loudspeakers.

See our advertisement on page 56 for derails
of our mono chassis.

Post this coupon or write for descriptive literature
or call at our Holloway Showroom for full
demonstration. Open 9-5 including Saturdays.

NAME

ADDRESS

WOS

ARMSTRONG 'YTELEVISION` CO LTD.

Warlters Road, London, N.7
Telephone: NORth 3213
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SOLDERING
EQUIPMENT
By LITESOLD

(REGD. TRADE MARK)

PRECISION
INSTRUMENTS

Comprehensive range -
Robust and Reliable -
Light weight - Rapid
heating - Bit sizes
3/32 in. to 3/8 in. -
' PERMABIT " or

Copper bits - All
voltage ranges 6/7 v. to
2301250 v. - Prices
from 19/6.

ALSO
 PLASTIC CABLE

STRIPPERS.
 MINIATURE

SOLDER POTS.
 HEAT GUARDS.
 LONG LIFE BITS.

ADAMIN
The new range of
micro soldering
instruments. Weights
from 1 -oz. Bit dia.
I/32in. Have you had
details ?

Brochure S5 on request
from the sole proprietors
and manufacturers with
28 years' experience
in this field.

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold. Croydon

MINICOIL PRODUCTS
Manufacturers of: -

Miniature Precision Coils to Specification.
Chokes, Delay Lines, Pulse Transformers etc.
Also Stockists of Ferrite Material. Coil
formers, Copper Wire, Insulating tape, etc.
2A MAXWELL ROAD PORTSMOUTH

Phone: Portsmouth 33330

A.R.R.L. RADIO AMATEURS

HANDBOOK 1961 32'6
Postage 1/9

Electronic, Radio, and Microwave Physics,
by Clark. Postage 2/6 70/ -
Extra Equipment for your Tape Recorder,
by Rasheed. Postage 8d 6/ -
Radio Valve Data, new 7th edition, by
W.W. Postage 9d 6/ -
Radio Amateur Examination Manual,
by R.S.G.B. Postage 9d 5/ -
Amateur Radio Call Book, by R S.G.B.
Postage 6d. 4/ -
Simple Radio Control, by Hundleby.
Postage 9d. 6/-
Mullard Reference Manual of Transistor
Circuits. Postage 1/- 12/6
World Radio and T.V. Handbook, by
Johansen. Postage 1/- 16/6
Sound and T.V. Broadcasting, general
principles by Sturley. Postage 2/. 45/ -
Radio Handbook, by Editors and Engineers,
15th ed. Postage 2/6 68/ -
Service Valve Equivalents, by R S.G.B.
Postage 6d. 2/ -

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (adjoining Lisle Street)

SITUATIONS VACANT
E LECTRONIC wiremen/fitters required for

construction of electro-medical equipment;
good rates plus bonus.-E.M.S., Ltd., 65. Calshot
St., N.1. Tel. Lan. 5433. 19099

1"V engineer required by established N. Lon-
don company; possibility of directorship

and accommodation after trial period. -Box
5053. [9688

YOUNG man in early twenties, with good
knowledge of radio, required for interesting

maintenance work in the London area, excel-
lent opportunities for advancement. -Tel. Mr.
Vaughan, Abbey 5572. [9696
E LECTRONICS technician required in the

Electrical Engineering Department, Univer-
sity of Leeds; initial salary according to quali-
fications and experience. -Applications should
be made in writing to Professor G. W. Carter.
from whom further particulars may be obtained.

[9701

E LECTRONIC Testers and Inspectors required.
should be educated up to O.N.0 standard

and have had experience of Servicing and
Fault finding, or have taken an R.A.F. Wire-
less Fitters course. -Apply: Personnel Officer,
Decca Navigator Co. Ltd., 247, Burlington
Road, New Malden, Surrey. Tel. Mal. 7711.

[9708

COMPUTER engineer required to assist with
maintenance and running of Pegasus Com-

puter in research and development department;
applicant should have Higher National Certifi-
cate in Electrical Engineering; very good salary,
superannuation; excellent facilities -Applica-
tions to Personnel Supervisor, Hawker Aircraft,
Ltd., Richmond Rd., Kingston-upon-Thames,
Surrey. 19702

ASSISTANT manager, age about 30, re-
quired by large old -established company

in the Middle East for their radio and
domestic appliance department, ability to pro-
mote sales and some technical knowledge neces-
sary previous overseas experience desirable,
excellent salary, prospects and allowances: free
furnished accommodation provided. -Apply Box
5054. [9691

SENIOR technician or technician, with ex -
1 erience and training in electronics regd.

in the Pharmacology Dept., Royal Free Hos-
pital Medical School. Scales: Senior Technician
£710X£2514) X£30(2)-£870: Technician £595 X
£25(5)-£.720, plus London weighting. Super-
annuation benefits. Good holidays. -Apply
School Secretary, 8, Hunter Street, W.C.1,
with names of two referees. [9705

TEST engineers. -Applications are invited
from test engineers with previous industrial

experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company's
Permanent staff; starting salaries commen-
surate with qualifications and experience. -
Apply in writing, giving full details to Person-
nel Officer. Redifon, Ltd., Broomhill Rd.,
o.W.18. [0252

SALES engineer, with basic knowledge high
frequency transmission techniques and/or

tele-communication engineering, energetic and
with sales experience, required; good salary
commensurate with qualifications and experi-
ence, staff pension scheme; applicant with
university degree or equivalent preferred. -
Particulars in writiing to General Manager,
W. Wykeham & Co., Ltd., 16-18, Old Queen
Street, S.W.1. [9711

DEGENHAHDT & Co., Ltd.. British agentsfor Carl Zeiss, Oberkochen and Hamilton-
Electrona, Zurich, require an electronics ser-
vice engineer for installation and service of the
new Hamilton 150 Kv Electron Beam Welding
Unit: radar or high voltage experience essential
and some knowledge of optical instruments an
advantage; training will be given at the Carl
Zeiss Works, Western Germany. -Apply in writ-
ing to 6, Cavendish Sq., London, VV.1.

19E85

MEDICAL RESEARCH COUNCIL require
ELECTRONIC ENGINEER to assist in

development, construction, maintenance and
experimental application of equipment used for
the investigation of balance and hearing; salary
according to age and experience within the
range £710-£870 (Senior Technician 1). -Apply
in writing, stating age, qualification and
experience, to Dr. C. S. Hallpike, F.R.S.,
Director. Otological Research Unit. M.R.C..
National Hospital, Queen Square, W.C.1. [9723

AIR MINISTRY (R.A.F. Signals Command):
Technical Class. -Up to 9 pensionable

posts at Medmenham, Norton, Walton and St.
Lawrence, Isle of Wight, for men at least 22
on 1.7.61. Qualifications: O.N.C. In Electrical
or Mechanical Engineering; or City and Guilds
Intermediate Certificate in Telecommunications
Engineering and City and Guilds Certificate in
Radio II; or evidence of equivalent standard
of technical education. Total of at least 8
years' comprehensive training and experience
in skilled work on radio, radar, or other elec-
tronic a nnnaratus essential. National starting
salary £723 at 22 to £884 at 28 or over.
Scale maximum £988. Promotion prospects. -
Write Civil Service Commission. 17, North
Audley St.. London, W.I. for application form,
emoting S/5371/61. Closing date 20th October.
1961. [9710

OUR GIGANTIC STOCKS INCLUDE:
LINE OUTPUT, FRAME OUTPUT, SOUND OUTPUT,
LINE AND FRAME BLOCKING OSC. TRANS. AND
SCAN COILS, FOR ANY MAKE OR MODEL TELE-
VISION.

SOME OF OUR VALVES
AZ31 .. 8/6 PC1.63., 11)3 W77 .. 51 -
BIG .. 5/6 PCL84.. 916 277 .. 3/-
D77 .. 31- PL33 .. 8/6 5U4 .. 5/.
DH77 .. 4/8 PL38 .. 10/9 5V4 .. 9/.
DK91 .. 5/9 P1.38 .. 1418 1Y3 .. 10/8
DK92 _ 8/- P1.8I .. 8/6 5Z4 .. 10/-
DK96 .. 7/6 P1.82 .. 6/9 6AL5 .. 3/-
DL92 .. 519 PI.83 .. 7/- 6AM6 .. 3/-
DL94 .. 6/9 PY31 .. 7/- 6CD6 27/8
DL96 .. 7/8 PY32 .. 10/- 6D2 _ 3/.

.. 3/- PY80 .. 8/8 6F1 .. 5/-
EEC33 .. 51- PY81 .. 81- 6F12 .. 3/-
EBF80 .. 9/8 PY82 .. 6/6 6F13 .. 7/-
E0081 .. 5/3 PZ30 .. 101- 6F14 .. 9/6
ECC82 .. 6/- U22 .. 918 6F15 .. 9/9
ECC84 .. 81- U24 .. 10/- ma .. 12/8
ECF80 .. 8/- 025 .. 12/- 61.18 .. 5/-
EM35 .. 9/- UN - 12/- OW .. 8/8
ECH81 .. 8/- U31 .. 9/6 ens .. 12/8
ECL80 .. 6/9 1150 .. 8/6 6V6 .. 5/-
EF39 ., 5/- 052 .. 71- 10F1 .. 4/8
EF50 .. 3/9 U191 .. 91- 1001 .. 1.0/-
EF'80 - 4/8 0281 ,. 9/- 1002 .. 13/-
EF91 .. 3/- U282 .. 20/- 10P13 .. 9/-
EF92 .. 5/. 0301 .. 20/.. 10P14 .. 9/-
EL33 .. 8/6 U801 .. 22/6 12AT7 .. 516
EL38 .. 14/8 UAF42 .. Eh- 12AU7 .. 5/9
ELM .. 71- UBC41 .. 7/3 20D1 .. 8/6
EY51.S.E. 61- UCH42 .. 7/- 20F2 .. 9/.
EY51 .. 7/9 UF41 . 8/8 201.1 .. 12/8
EY86 .. 7/6 1.1F42 .. 3/9 20P1 .. 10/8
EZ40 .. 6/6 UL41 .. 7/3 20P3 .. 12'-
KT330 .. 6/- UL46 .. 7/3 25P4 .. 16/6
KT36 .. 8/6 UL44 .. lug 2780 .. 14/-KT66 .. 15/- UY41 .. 8/8 3001 _ 7/-
P1:3084 .. 7/- 11118 .. 14/8
P0089 .. 8/6 IMO .. 6/6 30L1 .. 7/..

PCF80 .. 7/- SP41 .. 2/3 30P4 .. 10/9
PCL82 - 10/9 SP61 .. 2/3 185BT., 14/ -
These are oniy examples of our valves. if you do not see
what you require send stamped addressed envelope for
special quotation.
For the Finest. Fastest Service in the country, contact -

D. & B. TELEVISION
13Ia KINGSTON ROAD
SOUTH WIMBLEDON

LONDON, S.W.I9
Phone: Cherrywood 3955

A.DLOUDSPEAKER
ENCLOSURES

SHERWOOD TYPE for
Goodmans ir Speakers

[IS -10-0

A. DAVIES & CO.
(CABINET MAKERS)

3 Parkhill Place (off Parkhill
Road) London, N.W.3

GULliver 5775

RESISTANCE WIRES
EU RE KA- CON STANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN

COPPER WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED.

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone: Clissold 4688
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SOUTHERN RADIO'S

WIRELESS BARGAINS

TEST METERS, POR-
TABLE. 3f x 3f x 2iin.
DX. M/C. Ranges: 0-
5,000 ohms; 0-60 mA.;
0-3 volts; 0-1.5 volts.
Range can be extended
to suit individual re-
quirements by addition
of resistances. (Featured
in Practical Wireless,
March issue.)
NEW AND TESTED.
1216 each plus 21- P. & P.
SPECIAL QUANTITY PRICES: 12 for E7.
Carriage paid U.K. (ex. sea routes).
METERS. 30-0-30 and 3-0-3 volts combined
ranges with prods, 15/-.

TRANSMITTER RECEIVERS TYPE " 38 "
with 5 valves. New but untested. No guarantee.
25/- each. Post Paid.
ATTACHMENTS for " 38 " TRANSMIT-
TER -RECEIVERS Mark II.
HEADPHONES 15/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS,
No. 12/9, No. 2 5/3; WEBBING 4/-; HAVER-
SACKS 5/6; VALVES. A.R.P. 12 4/6, A.T.P.4
3/6; SET OF FIVE VALVES 19/, Postage on each
item except valves 1/6 extra.
RECORDING BLANKS. Brand new. Ready
for cutting. I3in. 6/- each or 15 complete in
metal case, £4.
RESISTANCES. 100 assorted useful values;
New wire end 12/6. NEW.
CONDENSERS. 100 assorted Mica; Tubular.
etc., 15/, NEW.
INSULATORS. Porcelain egg type 7/6 per doz-
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR. For use with
above, 7/6.
LUFBRA HOLE CUTTERS. Adjustable I in
to 31in. For Metal, Plastics, etc., 7/,
MAGNETS. Strong Bar type, 2 x fin., 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standard
3/6; Heavy type on base, 5/6. ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.
PACKARD-BELL AMPLIFIERS. Complete
BRAND NEW, with valves, relay, etc., etc., 17/6
each.

ATTACHMENTS for "18" TRANSMITTER -
RECEIVERS Mark III.
HEADPHONES 15/6 per pair. HAND MICRO-
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY
6/6; VALVES: ARP 12 4/6, A.R.8 7/6, A.T.P.4,
3/6; SET OF SIX VALVES 25/-. Official booklet
" 18 " T/R circuits, etc., 6/6 post paid. Postage on
each item except valves 1/6 extra.
BOMBSIGHT COMPUTERS. Recent pur-
chase, ex-R.A.F. Ideal for experimenters. A
wealth of gears, motors, blowers, etc., etc.,
L3/12/6 carriage paid.
QUARTZ CRYSTALS. TYPES F.T.241/F.T.243.
2 -pin, +in. space. Frequencies (F.T.243) 5,700 kc/s.
to 8,650 kc/s. (F.T.241) 20 MO. to 38.9 Mc/s.
(54th and 72nd harmonics). 4/6 each. List of
available frequencies on request.
BRAND NEW. CRYSTAL BASES. FT.241,
FT.243 1/3 each.
CRYSTAL CASES. FT.241/243 types. 10/6
per dozen.
STAR IDENTIFIERS. Type I.A.-N. covers
both hemispheres. 5/6.
COMMAND RECEIVERS. B.C. 454 3-6 Mc/s.
B.C. 455 6-9 Mc/s. Complete with 6 valves.
47/6 each.
DYNAMOTORS FOR ABOVE. 28 volts.
15/-.

VISUAL INDICATORS (I0Q/4). Type 3.
With 2 meter movements and two neons. New
in cover. 12/- each.
TRANSPARENT MAP CASES. Plastic I4in.
x 101in. Ideal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc. 3d.

SOUTHERN RADIO SUPPLY, LTD.
I I, LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653

SITUATIONS VACANT
ELECTRONIC test engineers required for test-

ing of industrial electronic equipment, some
theoretical knowledge required but previous
testroom experience not essential. -Apply stat-
ing qualifications, experience. etc.. Watford
Control Instruments, Ltd., Riverside Rd., Wat-
ford. Tel. Watford 41313. [9695

AGENCY representation is required in Por-
tugal of British manufacturers producing

radios (particularly transistor), for which good
market exists here. -Principals should write
Soafor (Sociedade Nacional de Fornecimentos
Industrials), Avenida Duque de Louie 97-40B,
Lisbon. 19681

WAR Office requires numerous technical
assistants for wide variety of duties in

Army Workshops and Technical Establishments.
Vacancies exist for workshop foremen, work
study practitioners. inspectors, planners, demon-
strators. instructors and technical authors.
Work covers wide variety of mechanical, elec-
trical and electronic equipment including guided
weapons and vacancies exist in various loca-
tions in the U.K. e.g.:-
MECHANICAL: Didcot, Aldershot, Arborfield,
Chilwell, Old Dalby, Woolwich. Ashford (Kent),
Donnington (Shropshire), Oswestrv, Marching -
ton, Stirling and Kinnegar (Northern Ireland).
ELECTRICAL and Electronic: Tidworth, Alder-
shot, Arborfield, Ashchurch, Bovington, Lark -
hill. Old Dalby, Newark, York, Catterick,
Woolwich. Donnington (Shropshire), Ty Croes,
Warminster and Kinnegar (Northern Ireland).
FOR appointment as Technical Assistant, ap-
plicants should possess ONC in electrical or
mechanical engineering as applicable or equiv.
quals. Successful completion of an Artificers'
Course in REME or Foreman of Signals Course
may be accepted in lieu. Candidates should
preferably have served recognised engineering
apprenticeship and knowledge of Service equip-
ment would be advantageous. Training can
be provided to successful candidates lacking
equipment knowledge and for work study ap-
pointments. Willingness to continue studies
for HNC at the department's expense would
normally be expected and up to one day a week
for attendance at a Technical College is likely
to be granted. For certain appointments the
ability to write clear and concise English is
a decided advantage.
CHIEF Technical Assistants are also required
for work on electronic Army Equipment.
Vacancies exist at Woolwich and Malvern only.
For appointment as a Chief Technical Assistant
the candidate is expected to possess as a
minimum the quals. applicable to a Technical
Assistant and in addition to have several years
experience in one or more of the branches
of engineering applicable to Radar, Guided
Weapons or Servo Mechanisms. Knowledge of
REME repair procedure an advantage.
OPPORTUNITIES for promotion, and for ap-
pointment to established pensionable posts,
will occur from time to time for both Technical
Assistants and Chief Technical Assistants.
NATIONAL salary scales: -Chief Technical

Assistant £988 rising to £1,128 p.a. and
Technical Assistant £827 to £988 p.a. (minima
linked to age 26). These scales attract where
applicable a London Weighting addition of
£40 to £45 p.a. Application forms from:
Manager (PE 2338), Ministry of Labour, Pro-
fessional and Executive Register, Atlantic
House, Farringdon St., London, E.C.4.
APPLICANTS should state on the application
form the grade of appointment for which they
wish to be considered and indicate any of the
locations at which they are NOT prepared to
accept an appointment. [9713

RADIO Engineers. Senior and Junior Elec-
tronic Engineers required by internationally

known organization. Candidates must be single,
medically fit, prepared to spend periods of up
to two years abroad, and be able to accept
responsibility fo: the success of projects. Quali-
fications: Senior posts-B.Sc., H.N.C., or
equivalent plus industrial experience. Junior
posts-O.N.C., or experience as first-class skilled
radio mechanics. A knowledge of modern sur-
vey technique is an advantage. -Box 5057.

[9709

HOME OFFICE. -Wireless technicians: 15
pensionable posts for men at least 21 on

1/7/61 with sound theoretical and practical
knowledge of wireless engineering and wireless
communications equipment, including v.h.f.
apparatus, and experience in radio and radio
service work; ability to drive private and com-
mercial vehicles desirable; starting salary
(National) £690 (at 21) to £810 (at 25 or over);
Scale maximum £930; promotion prospects. -
Write Civil Service Commission, 17. North
Audley St., London, W.1. for application formquoting[8/5362/61. Closing date 10th Octob9er,1968
AIR MINISTRY have vacancies for Civilian

Radio Technicians at R.A.F., Sealand,
Cheshire; R.E.U. Henlow, Bedfordshire; and
various other R.A.F. stations throughout the
United Kingdom, for the servicing, repair.
modification and testing of air and ground
radio and radar equipment. Commencing
salary (National) (according to age) is £630
to £810 p.a., max. salary £930 p.a. Rates are
subject to small deduction at certain provin-
cial stations. Houses may be available for
renting at West Kirby. some 15 miles from
Sealand. Apply to Air Ministry, C.E.3h.
Princes House. Kingsway. London, W.C.2, or to
any employment exchange, quoting City
0/N3057. r0038

As old as the
"Wireless World"!

- - - ---- - - -
---. - f

DILGWAREAV. - , 

COMPONENT DISTRIBUTORS
Guaranteed cornponents-

made specially for us :-
1% teL SILVER MICA CAPACITORS

84 standard values always in stock.
5-1000pF 9d. 1200-2000pF 1,1)
2200-3000pF 113 3300-5000pF 3.16

Id in. dia. POTENTIOMETERS Pin. shalt
10K, 25K, 50IC, 100K (linear), 250K, 500K, 1M, 2M

(log.) 3/-. With switch 4/6.
MINIATURE MAINS TRANSFORMERS

Fri. 0-200.220-240 v. Sec. 250 v. 40 Wk.., 6.3 v. 1.5 amp.
Stack size 24 x 1; x 1Hno 1416.

CELLULOSE WADDING for resonance damping, 40 ply
36in. wide, 5 yd. roll 18i-, carriage 3i-.

Sole distributors for this area.

IMPORTED COMPONENTS
Miniature High Stability Reeletors 5% tol.

"Preferred value"range (144 values, 120 to 10 MO)
5 watt, 1' a 5/32" or 5 watt, 1' x 3/32._ .6d. each.

WIMA " TROFEDUR " PAPER CAPACITORS
Flat oval shape. Small size. Glazed surface.

rnfd. tol. 250V 500V mid. tol. 250V 500V
.01 20% 6d. 74 .15 10% 1/1 1/2
.015 20°' 6d. 7d. .22 10% 113 1/4
.022 20% 8d. 9d. .25 10% 1)3 1/4
.033 20% 8d) 9d. .33 10% 1/4 1/6
.047 20% 9d. 10d. .47 10% 1/6 1/9
.068 20% 10d. lid. .68 10% 117 2/3
.1 10% 1/- 1/1 1.0 10% 2/1 2/6

" SURPLUS" HIGH STABILITY RESISTORS
Beet makes. Largest selection available. 145 standard

values plus many others.
5% 8W. Tig. iW. HA 1W. Md.
2%1W. 10d. iw. 1/- 1W. 1/3
1% SW. 1/3 3W. 1/6 SW. 1/9

Ordinary Carbon Resistors 5W. 31., 3W. 44, Also
Carbon and Wire wound up to 200W. Full list No. 5.

AND, OF COURSE, OUR OWN PRODUCTS

BLANK CHASSIS
Precision made in our own works from commercial
quality half -hard Aluminium. Two, three or four sided.

SAME DAY SERVICE
Of over 20 different forms made up to YOUR SIZE,
Order EXACT SIZE you require to nearest 1/16in.

(Maximum length 35in., depth 4In.)
Specials dealt with promptly.

SEND FOR ILLUSTRATED LEAFLET
or order straight away, working out total area of
material required and referring to table below which
is for four -Hided chassis in 16 s.w.g.:
48 sq. in. .4j. 176 eq. in. 8/- 304 sq. In. 121-
E10 sq. In. 51- 208 sq. In. 9/- 336 eq. in. 131-

112 sq. in. Si- 240 sq. in. 10/- 368 en. In. 141-
I44 eq. in. 7/- 272 sq. in. 155/- and pro rata

post 1/3 post 1/6 poet 1/9
Quantity and trade discounts. Finishes arranged for

quantities of 25 or over.
FLANGES (Ii... din., ,,, fin.), (id. Per bend.

STRENGTHENED CORNERS 64. each corner.
PANELS

Any size up to 3ft. at 416 sq. ft.
Postage (sq. in.): 72 ad.; 108 1/3; 144 1/6; 432 1.19;

576 2/-.

THE WELL-KNOWN

COOPER -SMITH
HI-FI AMPLIFIERS

Each the best in its class -
yet you can build it yourself!

KIT BUILT
STEREO Control Unit .... £12 12 0 £15 0 0
STEREO Rein Amplifier.. £13 13 0 £16 0 0
11k. II Control Unit £7 17 6 £10 17 6
B.P.I. Main Amp. 10/12 W £12 5 0 £14 5 0
" MAGNUM " 20 W. Power

Amp. £21 2 6 £23 12 6
PRODIGrI3/9W.Integrated £12 10 0 £15 15 0
BANTADV3/4W.Integrated £7 10 0 £8 5 0

Building Instructions We each.
(Bantam 1/6. Magnum 5/-1.

Please odd postage for all orders under £2

H. L. SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON, W.2

Telephone: Paddington 5891/7595
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SITUATIONS VACANT
ST. BARTHOLOMEW'S HOSPITAL, London,

E.C.1.-Electronic Technicians required for
Physics Department; salary and conditions
according to Whitley Council.-Apply Clerk to
the Governors. [9680

MINISTRY OF AVIATION requires electrical
engineers (assistant signals officers) for

aviation telecommunications and electronic
navigational aids; ram. age 23, 1st or 2nd
c.ass degree in Physics or Engineering, or
A.M.I.E.E. or A.F.R.Ae.S. (candidates with
Parts I, II and III of A.M.I.E.E. or Parts I and
II of A.F.R.Ae.S. or equiv., or of very high
professional attainment without those qualifica-
tions considered). Salary £835 (age 23) to
£1,318 (age 34) max. £1,490; slightly lower
outside inner London; prospects.-Forms from
Ministry of Labour. Technical and Scientific
Register (K), 28, King St.. London, S.W.1
quoting D 411/LA. 19681

NATO cataloguing.-Engineers required to
take charge of sections engaged on

scheduling and cataloguing of electronic equip-
ment to NATO standards. A wide, though
not necessarily detailed knowledge of electronic
electrical and mechanical engineering is re-
quired. High rates of pay are being earned
in this interesting occupation. All work is on
Government contracts. Conditions of work are
congenial. Here is an opportunity to enter an
expanding organisation engaged on work whose
importance is increasing daily. Specialised
training will be given to successful applicants.
-Call, write or telephone to: Technical Ser-
vices Division, Archiprint Services, Ltd., 12,
Worcester Rd., Malvern, Worcs. Tel. Malvern
1551-2.

PATENT examiners and patent officers.
P9 e6

posts for men or women for
work on the examination of patent applica-
tions. Age at least 20 and under 29 (36 for
examiners) on 31.12.61, with extension for
Regular Forces Service and Overseas Civil
Service. Qualifications: normally a degree, or
a Diploma in Technology, with first- or second-
class honours in physics, chemistry, engineer-
ing or mathematics, or equivalent attainment,
or professional qualification, e.g., A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.E.E., A.R.I.C., A.Inst.P.
Inner London salary £793 to £1,719; provision
for starting pay above minimum. Promotion
prospects.-Write Civil Service Commission, 17,
North Audley St., London, W.1, for application
form, quoting 8/128/61, and stating date of
birth. [9686

MINISTRY OF AVIATION requires elec-
tronic engineers for development design,

production and inspection of guided missiles,
computers, radar, line and radio communica-
tion equipment at headquarters branches in
Central London, at Bromley (Kent), and other
locations in the Home Counties. Quals.: Should
have served a recognised engineering appren-
ticeship or have had equivalent training, and
be corporate members of the Institution of
Electrical Engineers. or have exempting quals.
Experience of modern electronic practice in
one or more of the fields desirable. Salary:
£936-£1,430 (National), plus £55-£60 Inner
London Weighting for Central Headquarters
posts, or £40-£50 Outer London Weighting for
Bromley, Kent. Posts in Home Counties loca-
tions slightly less but will be brought into
National pay scales on 1.1.62. Starting pay
at age 34 or over £1,285 (National) with
adjustments according to location. Excellent
career prospects for promotion to senior posts
and frequent opportunities for established pen-
sionable appointment. Forms from Ministry
of Labour, Technical and Scientific Register
(K), 28, King St., London, S.W.1, quoting
D425/1A. Closing date 13th October, 1961.

[9689
EXAMINERS: Air Ministry Aeronautical In-

spection Service. -60 pensionable posts for
men at least 25 on 1.9.61 with O.N.C. in Elec-
trical or Mechanical Engineering, or City and
Guilds Intermediate Certificate in Telecom-
munications Engineering (old syllabus), plus
Radio II, or City and Guilds Intermediate
Telecommunications Certificate (new syllabus),
plus Certificates in Mathematics B, Telecom-
munications Principles B, and Radio and Line
Transmission B, or equivalent standard of
technical education. Candidates must have
had apprenticeship (or equivalent) giving good
comprehensive training, and experience in
skilled work in development, manufacture,
inspection and testing of equipment in one
of the following fields: airframes; aero-engines:
general engineering; electrical instruments and
eauipment; radio: explosives. The apprentice-
ship and experience must total not less than
8 years in all. Duties: periodical inspection
and testing of aircraft, accessories and com-
ponents, mechanical transport, radio, electrics,
tools, ground equipment, ammunition and ex-
plosive stores. At Henlow only, calibration of
radio test equipment. Vacancies are likely to
arise at Carlisle, Heywood. Stafford. Hartle -bury, St. Athan (S. Wales). and Gloucester/
Wiltshire area. Fauld and Chilmark explosive
tmde only. Sealand and Henlow radio only.
Aldergrove (N.I.) airframes/engines only.
National starting salary: £801 (at 25) to £884
(at 28 or over). Scale maximum £988. Promotion
prospects.-Write Civil Service Commission, 17,
North Audley Street, London, W.1, for applica-
tion form, quoting S/5380/61. Closing date31st October, 1961. [9716

For Laboratory or Technical College
Low Cost Decade Resistance Boxes

High Accuracy, Wire -wound Resistors,
I ohm to 10K ohms or 10 ohms to 100K
ohms in 4 Decades.
Also, 4 Decade Stepped Potential Dividers,
10K or 100K input resistance.

LIONMOUNT & CO., LTD.
(DEPT. 59)

40, Hatton Garden, London, E.C.I.
Tele.: Holborn 7283

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube
15- . ..  140.0 1 17'   .. £5.0.0

.. E4.10.0 21' .. .. 67.0.0
*Immediate Delivery

Allowance on Old Tube
Carriage and Insurance 10/- extra

N U -G UN TELETUBES LIMITED
8 The Mews, Duckett Rd., flamingly, London, 8.4.

Telephone: MOUntview 2003

WAL GAIN TRANSISTORISED PRE -AMPLIFIERS.
for any purpose where it is necessary to amplify a
minute voltage Into useful output. Many applications.
Supplied complete with 9v. battery, etc. Mono £5.
Stereo or two mono channels, £711010. New unit
with tape equalisation WAL HI -GAIN, 671113/0.
WAL B -HAG. professional head demagnetiser,
52/1010. WAL BUIE ERASER, tape and film,
57/18/6. WALTRAH pocket audio oecillator, pocket
slued, 26/10/0. Full technics] leaflets.
WELLINGTON ACOUSTIC LABORATORIES LTD..
Farnham, Surrey. Farnham 6461.

CABINETS, ENCLOSURES AND EQUIPMENT
BY STAMFORD

HI -FIDELITY EQUIPMENT
SPEAKERS Cash H.P.

Price Dep. 18 M./s.
Goodman/ 8In. AsIette £0 12 1 26/5 6/4

10In. Azion 110 £5 0 0 20/- 4/10
12in. Axion 300 £11 5 9 45/2 10/10

Wharfedale 10in. Golden/103B £8 6 7 38/4 8/ -
CHASSIS
Armstrong Jubilee Mk. II £30 9 0 151110 sets

Stereo 55 £33 12 0 134/5 32/6
Stereo 12 Mk. II £44 2 0 176/5 42/4

52/E 461n. x 161n. DECK

B2/E5 46in. x 1Slin. DECK

PRICE 522/./- or f4/11)- Deposit. 18 payments of 2213.
PRICE 523/17/6 or 34/15/6 Deposit. 18 payments of 24/5
Also supplied at same prices with tape or record storage on
left and deck 33in. long.

Write for lista of Equipment, Cabinets and Enclosures.
We epecialise in supplying any equipment currently
available. Demonstrations at our Weymouth Terrace
Showroom. Our Products are supplied in oak, walnut
and mahogany veneers finished In shade required.
Delivery 15/-. England and Wales. 25/- Scotland.

Visit our Hi -Fidelity Showroom' at:
84/86/98 Weymouth Terrace, off Hackney Road,
LONDON, E.2. Telephone: SHO 5003.

Showroom hours: Monday -Saturday, 9.30 to 5.30.
Late night Wednesday, 7 p.m.

Directions: No. 6 bun from Liverpool Street Station to
the Odeon, Hackney Road, walk back two turnings.

A. L STAMFORD LTD. (DEPT. 04)

SITUATIONS VACANT
CENTRAL London firm requires competent

organiser of postal and equipment sales:
age immaterial; refs. wanted: part-time appli-
cation considered.-Box 5043. [0133

RADIO service engineers, instrument mech-
anics, required to service airborne navi-

gational equipment. London airport.-The Decca
Navigator Co., Ltd., Spur Rd., Feltham, Middx.
Tel. Feltham 4898. [9720

VHF/UHF radio engineer for planning multi-
channel systems associated with B.F. radio

and coaxial cable projects, the engineer is
required to have a good practical knowledge
of VHF/UHF radio equipment, multi -channel
carrier equipment, and allied signalling and
switching systems, employment in first instance
offered on a three-year contract basis, with
salary according to qualifications and experi-
ence, holiday arrangements respected this year.
reasonable removal expenses reimbursed.-Write
giving brief details of qualifications and experi-
ence to: Staff Manager, Cable and Wireless
Ltd. Mercury House, Theobalds Rd., London,
W.C.I.

TECHNICAL TRAINING

LEARNRadio and Electronics the New Prac-ticalL9646Way! Very latest system of experi-
menting with and building radio apparatus-
" as you learn "-Free brochure from Dept.
W.W.10. Raidoatructor, Reading. [0241

CITY & GUILDS (electrical, etc.), on " No
Pass-No Fee " terms, over 95% successes.

-For details of modern courses in all branches
of electrical engineering, applied electronics,
automation, etc., send for 148 -page Hand-
book-free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. [0017

TUITION
FULL-TIME courses for P.M.G. Certificates,

C.G.L.L. Telecommunications and Radar
Maintenance Certificates.-Information from
College of Technology, Hull. (0111

'VIED TV set troubles in minutes from that
great book, The Principles of TV Receiver

Servicing, 10/6. all book houses and radio
wholesalers.-If not in stock from Secretary,
I.P.R.E., 20, Fairfield Rd.. London, N.8. [0089

THE Incorporated Practitioners in Radio &
Electronics (I.P.R.E.), Ltd., Membership

Conditions booklet, 1/-; sample copy of
I.P.R.E. Official Journal, 2/-, post free.-
Secretary, 20, Fairfield Rd., London, N.8. [0088
WIRELESS.-See the World as a radio officer

in the Merchant Navy; short training
period, low fees scholarships, etc., available
boarding and day students; stamp for prospec-
tus.-Wireless College, Colwyn Bay.
RADIO and TV servicing, all aspects Ef0r0o:

basic principles, guaranteed coaching for
City & Guilds, R.T.E.B. Cert., Brit.I.R.E., etc.
Study at home under highly qualified tutors.
No books to buy.-Write for free prospectus
stating subject, to I.C.S., Intertext House,
Parkgate Rd. (Dept. 442A), London, S.W.11.

[0033

TVand Radio.-A.M.Brit.I.R.E., City and
Guilds R.T.E.B. Cert., etc., on " No Pass-No Fee " terms, over 95% successes.-For

details of exams. and home training courses
(including practical apparatus) in all branches
of radio, TV and electronics, write for 148 -page Handbook-free-B.I.E.T. (Dept. 39[070A1)6.
29, Wright's Lane, London, W.8.
"HOW and Why " of Radio and Electronics

made easy by a new, no -maths. Practical
Way, Postal Instructions based on hosts or ex-
periments and equipment buildings carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject.-Er=e
brochure from Dept. W.W.I2, Raidostructor,
Reading. [0240

.M.I.Mech.E., A.M.Brit.I.R.E. City &AGuilds. G.C.E., etc., bring high pay and
security: " No Pass-No Fee " terms; over 95%
successes.-For details of exams. and courses
in all branches of engineering, building, elec-
tronics, etc., write for 148 -page Handbook-
free.-B.I.E.T. (Dept. 387B), 29, Wright'sLane, London, W.8. [0118

PATENTS
PATENT No. 751041 for " Improvements in

or relating to methods of and apparatus
for Radiating and Receiving Microwaves."
Owners desire to meet all demands for the
utilisation of this patent and invite enquiries
from manufacturers and others in GreatBritain prepared to assist In its commercialexploitation.-Address: Pollak, Mercer &Tench, Audrey House, Ely Place, London,
E.C.1. [9724

BOOKS. INSTRUCTIONS. ETC.
WANTED, copy of " Autobiographical and

Other Writings," by Campbell Swinton.
-Bridgewater, She. 8000.

r9WEBB'S log -book for recording signals71 8
heard and worked, 112 pages 9,4inX8in,

approved format, semi -stiff covers, excellent
value, 6/1 post free, or callers. 5/4.-Webb's.
Radio, 14. Soh() St., London, W.1. [0021
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The vAly ELECTRICAL

METERS, we can supply and repair
within 7-14 days; to B.S.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multirange meters, meg-
gers, pyrometers, etc.

AUDIO EQUIPMENT, we supply
and repair: Tape recorders, amplifiers,
tuners, etc.

Write or phone:

311 EDGWARE ROAD,LONDON,W.2
Phone: PADdington 4515

o 00
O Oo 0
000000

TELEPRINTERS . PERFORATORS

REPERFORATORS . TAPE READERS
Picture Telegraph Equipment; Morse Equipment;
Pen Recorders; Switchboards; Rectifiers; Tape
Pullers and Rewinders; Motors; Suppressors; Tele-
printer and Teletype Tables; Silence Covers;
Terminals; V.F. Equipment; Telephone Carriers
and Repeaters; Bend/Receive Low and High Pass
Filters; Teleprinter Testers; Relay Teeters; Oscil-
loscopes; Valve Testers; Electric Meters; Tele-
printer and Teledeltos Paper; Plugs; Socket.; Key,
Push Miniature and Other Switches; Cords and
Cables; Relays and Relay Bases; Counters; Del -
selectors; Telegraph and Mains Transformers;
Racks and Consols; Miscellaneous Accessories.

BATEY & CO., GAIETY WORKS
AKEMAN STREET, TRING, HERTS.

Ring: TRING 2183 or 2310
CABLES: RAHNO TRING

Ay" The finest method

for cleaning records
Already over 200,000 enthusiastic users

THE ss Pt wt 16110 ss

AUTOMATIC GRAMOPHONE RECORD CLEANER
PATENT No. 817,598

Price reduced to 17/6 (plus 5'10 purchase tax)
from your local dealer or

CECIL E. WATTS LTD.
resenifent and Engineer (Sound Recordino and Reproduction)

Darby House, SUNBURY-on-THAMES, MIDDX.

High Grade TAPE RECORDERS

on show and in stock at
WEBB'S

 PHILIPS "EL3536 ", mono/ster eo with mic
and 2 speakers 92 GNS

 TANBERG"SERIESG",easily the most versatile
mono/stereo "feed" for a hi-fi amplifier 110 GNS.

 Also the FERROGRAPH and BRENELL ranges

Hear, Handle and Compare at-

WEBB'S RADIO, 14 SOHO ST,
Tel: GERrard 2089 LONDON, WI.

BOOKS, INSTRUCTIONS, ETC.
" `I TIRELESS Servicing Manual." By W. T.

VV Cocking, M.I.E.E. This, the ninth
edition of a standard work, which has come to
be recognised as a reliable and comprehensive
guide for amateur and professional alike, has
been thoroughly revised and set in a larger
and handier format. Essential testing appara-
tus is described and logical methods of deducing
and remedying detects are explained. A com-
pletely new chapter on the servicing of fre-
quency modulated V.H.P. receivers has been
added. 17/6 from all booksellers. By post
18/8 from Iliffe Books Ltd., Dorset House,
Stamford St.. London, S.E.1.
" ippASIC Mathematics for Radio and Elec-

t-, cronies." By P. M. Colebrook. B.Sc..
D.I.C.A.C.G.I. Revised and enlarged by J. M.
lead. M.A. iCantab.). Presents In readable
form a complete course In basic mathematics
for engineering students of all kinds and
leads on to the more advanced branches of
mathematics of Increasing importance to radio
engineers. In this edition the chapter cover-
ing the application of mathematics to radio
has been revised and enlarged, while new sub-
jects covered Include Stability, Linear Differ-
ential Equations, Elementary Statistics, Short
Cuts tr Numerical Calculations and an Intro-
duction to Matrices. Will be invaluable to
those requiring a refresher course as well as
to those without previous knowledge of the
subject. 17,6 net from all booksellers. By
post 18'6 from Iliffe Books Ltd.. Dorset House.
Stamford St.. S.E.1.
" TELEVISION Engineering Principles and

Practice, Vol. III, Waveform Generation."
By S. W. Ames, B.Sc.(Hons.), A.M.I.E.E., and
D. C. Birkinshaw, M.B.E., M.A., M.I.E.E The
third volume of a comprehensive work on the
fundamentals of television theory and prac-
tice, written primarily for the instruction of
BBC engineering staff. This volume gives the
application in television and sinusoidal, rectan-
gular, sawtooth and parabolic waves and shows
the mathematical relationship between them.
The main body of the text is devoted to the
fundamental principles of the circuits com-
monly used to generate such signals, the treat-
ment being largely descriptive in nature and
therefore less mathematical than that of the
previous volume. The work is intended to
provide a comprehensive survey of modern
television principles and practice. 30/- net
from all booksellers. By post 31/- from
Effie Books Ltd., Dorset House. Stamford St.,
London, S.E.I.
" A BACS or Nomograms." By A. Giet.

.1-1 Translated from the French by H. D.
Phippen and J. W. Head. Most engineers have
made use of nomograms at some time in their
careers, and are fully alive to the fact that
they are a very convenient tool when the same
formula has to be solved repeatedly for several
sets of variables. It is fair to say, however,
that only a small proportion of even those who
habitually employ nomograms know how to
construct them for their own use. Most of the
comparatively small literature on the subject
is written for mathematicians and is extremely
difficult for the practical engineer to compre-
hend. This book Is essentially practical, and
not only demonstrates the many and varied
applications of the abac or nomogram, but
shows how even those without highly special-
ized mathematical knowledge may construct
their own charts. 35/- net from all book-
sellers. By post 36/- from Riffs Books Ltd.,
Dorset House, Stamford St., London. S.E.1.

CENTRAL ELECTRICITY
GENERATING BOARD

Western Division
Applications are invited for the following appointments
at the PORTISHEAD " B " POWER STATION,
PO RTISHEAD. SOMERSET.
FITTERS-ELECTRICAL AND INSTRUMENT MECH-
ANICS,
Applicants should have served a recognised course of
training or apprenticeship and for the Instrument Mech-
anics position, experience In the maintenance of recording
and indicating instruments, automatic boiler control
equipment and Turbovisory gear as Installed In modern
power station plant would be an advantage.
Rate of pay is 58 fifd. per hour. Canteen faellities.
The conditions of service will be in accordance with the

Agreement for the Electricity Supply industry,
and good sick pay and holiday schemes are In operation
together with a voluntary superannuation scheme.
Application should be made on Form A.E.6/M obtain-
able from the Station Superintendent, Portishead Power
Station, Portishead, Somerset, and should be returned
to him by 18th October, 1961.

NEW Reliance screened flexible CABLE
Poly 0.65 mm. 7 x 019 mm. £1.1.61100 metres
PVC 0.3 mm. 7 x 019 mm. 15.0/100 metres
VALVES
PE 1/100 £1.12.0 each net
PE 05/25 18.5 each net
All prices are given free our stock, Stockholm

INTEX TRADING
41 Brennkyrkagatan 41

STOCKHOLM SV, Sweden

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Illustrated brochure and other information
will be gladly sent on request

DEPT. "W.W."

Oddie,Bradbury & Cull Ltd.,Southampton

Tel. 55883 Cables: Fasteners, Southampton

TOP CLASS
HI-FI &STEREO EQUIPMENT

Bought, sold and exchanged
player cases and equipment
cabinets always in stock.

Send for details and lists.

H. C. HARRIDGE
8, Moor Street

Cambridge Circus, W.I
OPEN DAILY EXCEPT THURSDAYS

You are invited to apply for
a copy ofour illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS
which are renowned for their

Accuracy & Reliability

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. Works. Telephones:
Wellington Crescent, MALden 0334 & 2983
New Malden, Surrey
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INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following:-
MULTI-RANGE METERS.
AMP -VOLT -WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.8.

TIDEWAY 2689

ELECTRIC TOOLS
Direct bulk purchase enables us to offer latest 0.500
Black & Decker drill and 20 Peru multikit the lot
for only 87/7/-, 2 yews makers' written guarantee.
Hundreds of other electric tools, attachments,
appliances, transistor radios, and hand tools all at trade
prices. Catalogue 6d. stamps. Home trade and export.
Our engineering section now has capacity available for
all types of assembly and metalwork.
R.E.P. PRODUCTS LTD., Aehme ad Bold, London, S.E.8
Tideway 2449. Callers welcome. Established 83 years.

FOR SALE
Surplus to our requirements new un-used Fans.
123-Aerofoil Fans Type 8.IQE. Skin. short casing.

220/250V. 1,350 r.p.m. 50 cycles. Single Phase.
343-Aerofoil Fans Type 6.IPD. Sin. short casing.

115/230V. 2,500 r.p.m. 60 cycles. Single Phase.
Manufactured by Woods of Colchester, from whom
repeats can be obtained.
For further details apply:-

I. F, CROSFIELD LTD.,
2, Elthorne Road, London, 5.19.
Tel.: ARChway 7531.

If your problem is the accurate
measurement of Audio Frequency
power, why not let us help?-

AMOS of EX ETER
VVEIRCLIFFE COURT
E X WICK EXETER

A new and expanding Company
in the Electro-Mechanical field
require

SERVICE/PROJECT
ENGINEERS

age 25-30 to plan, install and
service a range of vibration test
systems employing electronic
amplifiers in powers up to
240 K.V.A. Must have a good
eductional background and qual-
ifications (electrical or mechani-
cal) or equivalent.

Good salary and car provided
as necessary.

Full particulars and salary
required to Box No. K.,
1363 c o Whites, Ltd., 72,
Fleet Street, LONDON, E.C.4.

ABACS

or

Nomograms
By A. Wet-Translated from

the French by H. D. Phippen

and J. W. Head

Not only demonstrates the many
and varied applications of the Abac
or Nomogram, but shows how even
those without highly specialised
mathematical knowledge may con-
struct their own charts. It deals
with both Cartesian abacs and align-
ment charts and contains a large
number of practical examples in
mechanics, physics and electrical
engineering. This edition has been
specially adapted for English readers.

82x52 235 pp. Illustrated

35s. net By post 36s.

from booksellers

Iliffe Books Ltd., Dorset House,
Stamford St., London, S.E.1

CLASSIFIED ADVERTISEMENTS
Use this Form for your Sales and Wants
To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
 RATE: 9/- for TWO LINES. 4/6 every Additional

Line. Average six words per line.
Name and address to be included in charge if used
in advertisement.
Box No. Allow two words plus I!,
Cheques, etc., payable to "Wireless World" and
crossed "& Co."
Press Day, Thursday, October 5th for November,
1961 issue.

NAME

ADDRESS

REMITTANCE VALUE ENCLOSED

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS
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RADAR and MICROWAVE
TEST EQUIPMENT
NEW and AS NEW

Checked out TEST EQUIPMENT
for your Laboratory and Radar needs
Type
FIB 1 Pulse Impedance Bridge, Clegg Labs. 2400.00
608 A Hewlett Packard Signal Generator 695.00
808 B Hewlett Packard Signal Generator 750.00
400 A Hewlett Packard VTVM 125.00
400 C Hewlett Packard VTVM .... 135.00
900 Sylvania Oscilloscope 200.00
402 A Sylvania Synchroscope 245.00
618 A Hewlett Packard Signal Generator 1,250.00
1810 Calibrator 35.00
1512 Standing Wave Amplifier 195.00
TS15A Gauss Meter 75.00
TS18 Calibrator
T819 Calibrator

45.00
95.00

1828 Synchroscope
WE X Band Frequency Meter

150.00
TS33 95.00

100.00TS34 WE Synchroscope
TS34A WE Synchroscope 150.00
1535A WE X Band Signal Generator
1336 WE X Band Power Meter

150.00
95.00T835 WE X Baud Signal Generator

1945 X Band Signal Source
90.00
99.00

1846 S Band Frequency Meter 45.00
TS47

TS61

40-900 MC Oscillator

Echo Box S Band

145.00
1859 L Band Delay 0035:000

TS62 Echo Box S Band
90

T869 Freq. Calibrator 400-1000 MCB
125.00
99.00

1076 Test Meter 359S0000

TS100 Oscilloscope
99.00T889 Meter Voltage Drop

TS102A Calibrator
75.00

15108Load X Band
10025:008

T5117GP S Band Frequency Meter
45.00TS110 Echo Box

TS125 S Band Power Meter
325.00

18128 Oscilloscope
195.00

TS148 X Band Signal Generator 195.00
45.00

TS147 Wide Band X -Band Signal Generator 695.00
TS147B Wide Band X -Band Signal Generator 795.00
TS147D Wide Band X -Band Signal Generator 1,695.00
T9148 X.Band Spectrum Analyzer 1.695.00
One Marconi T.F. 8901 Spectrum Analyzer 750.00

T3155C 5 Band Signal Generator
125.00TS155 S Band Signal Generator

TS173 Frequency Meter
595.00

18174 Frequency Meter
225.00

TS175C Frequency Meter -New
225.00

TS182 VHF Oscillator & Power Peter ..
295.0045.00

TS183 Battery Tester 35.00

13228 Frequency Meter
125.0045.00BC221 Frequency Meter

T$251 Range Calibrator
15239 Oscilloscope

TS270 Echo Box
175.00

TS270A Echo Box
175.00

TS270B Echo Box
175.00

15403 S Band Signal Generator
225.00

13419 L Baud Signal Generator
1.250.00

TS488A Echo Box X Band -New 495.00
895.00

T8545 L Band Echo Box 95.00
TS577 Telephone Test Set 295.00
TS666 Calibrator 125.00
EPUT554 Berkley Instruments Frequency Meter 395.00
RCAMI-7519E Distortion & Noise Analyzer 150.00
UPI 7, 10, 11, 11A, URM 12, 23, 25, 26, 43, 64

UPM 30, 33 Radar Test Sets.. Prices on Request.
Tektronix Oscilloscope Model 511A 450.00
Measurement signal generator Model 80 450.00

Model 84 750.00
Power Supplies
Radar Pulsers to test Magnetrons 695.00 UP

KLYSTRONS2K23899.0024.00
2K22 S25.00 2K50

25,00 2K54
2K25 12.00 SUSS 35.00
2K20 35.00 2256 50.00

60.002K28 27.50 01788461
2K29 29.50 10.2 475.00

2K39
200.00 V23

450.00
350.002K33A

170.00 V45
225.002.K41 99.00 V270

2K42-4 170.00 5721 110.00
2K48 55.00

and others.
MAGNETRONS

Sorensen Power Supplies Selenium Rectifiers
Furst Power Supplies Various Semiconductors,
Inverters Transistors,
Thermistors 167332 Diodes X Band Wave
2321 812.50 Guides, Misc.

Microwave Plumbing etc.
.. $110.00

2761-62 35.00
2761A -62A . 75.00

3731
50.003721
60.00

4752
135.004731/39
45.00

135.00
185.00
27.50

2330
2731

732-34
2736
2737/39
2742
2748/50

151
351A

2155

37.50
12.50
17.50
17.50
22.50
90.00
25.00
99.00

150.00
145.00

4757-9
433042
0K59-62
and others.

STANDARD
LABORATORY RECEIVERS

$228.00APR4 0195.00 APS4
APR4 (w/5 tuning APSIO 695,00

units) 895.00 APS23 (trans).. 195.00
APR5 180.00 APS32 K band
APRSA 180.00 radar 875.00
APR10 180.00 APS23 Receiver
APT2 75.00 TRANSMITTER 245.00
APT5 180.00 APS31 PARTS

A MICROWAVE & TUBE GOLD MINE
COMPLETE RADAR RECEIVER TRANSMITTER

MAGNETRON TRANSMITTER
APS23 RADAR

KLYSTP,ON OSCILLATOR

Littitt
Consisting of:

Microwave Plumb-
ing 35 TUBES,
including 4152 Mag-
netron 2 Klystrons
also 3 Silicon crystals,
2 Germanium diodes
7 Relays and count-
less other parts.

Motor with blower.
various transformers,
60 megacycles IF

Strip, 10 MC band-
width etc.

AFC CONTROL

m.
Te.7

CIF

41110111111111ellhilk
sac

r5Riklamisninuom air

(Government cost for tubes
alone over 500 dollars.) Your
price with all tubes as above

$195.00
Complete with 6510 Magnetron
and all other tubes ruggedized
type $245.00.

a

FTlii
IIT .-

fa

IF RECEIVER

IF STRIP

3
7

114

sip

tit!
- I 7

7 1.111

7

OPEN and
CLOSED VIEWS

of
APS-23

and
circuit

diagrams
illustrated

IF STRIPS
60 mc - 10 mc wide

COMPLETE WITH TUBES
- $24.00 30 mc - 4 mc wide - $36.00

Magnetron Pulsers
Infra -red Viewers
Thermistors
Synchromotors
Audio Amplifiers
Crystal Diodes
Transistors
Waveguides
Cavity
Sockets
Knobs

Crystal Mounts Parts of GRC Equipment
Controls Pulse Transformers.
Microwave Plumbing Relays 5,000 Ohms and
Transformer 4P37 16,000 Ohms $1.75
Transformer KSI3936 WE Mercury Relays

$D171584 $5.75Large Quantities of 28 Volt DC or AC Blowers
Infrared Converters- $3.50

6032 $15.00 C.R. Tube Sockets
Vibrators 6, 12, 24, 110 Wafer Switches, Cora -

Volt. mic and Phenolic

MICROWAVE TI47 POWER OSCIL-
LATOR made by Airborne Instrument.
200 to 2,500 Megacycles 5 to 20 watts
R.F. output, voice modulated or CW.
Excellent Laboratory Instrument.
With 110 Volt 400-1,000 Cycles

Power supply $500.00
With 110 Volt 50/60 Cycles $750.00

If you do not see anything that
you need in Electronics, made in
U.S.A., please write and ask us
for nearly every type of Valves,
parts and semiconductors as well
as Test Equipment.

Minimum order $25
F.O.B. New York

SALE NEW RELAYS
IN LARGE QUANTITIES
AT FRACTION OF COST

FOREMOST MAKES

582 BROADWAY,

NEW YORK 12, N.Y.
Phone WAlker 5-6000 Cables TELSERSUP
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Model "880" High Stability HF
receiver. Superb specification and
performance-designed to meet
professional requirements. Range''
500 kcis to 30 Mc/s. Dial setting
accuracy within I kc/s. Combines:
the advantages of crystal control
with continuous tuning.

Model "850/2" General Purpose
LF/MF receiver. Range 10 kcii.
to 630 kcls in six overlapping bands.
Has full communications facilities.

Model "770R" Very High Fre-
quency receiver, covering from
19 MO to 165 Mels in six ranges.
Accepts AM, FM and CW. High
sensitivity, fine control, thoroughly
reliable.

Wireless World

THERE'S
AN

FOR

EVERY SERIOUS

PURPOSE

BETWEEN

10 kis
AND

1000 MO

Model "730/4" General Purpose
HF receiver. Developed to meet

a Government specification and
capable of an excellent performance.
Range 480 kc/s to 30 Mc/s. (Special
versions available giving crystal
control and low frequency coverage)

Model " 770U " Ultra High
Frequency receiver, covering
from 150 Mc s to 500 Mc/s. Excel-
lent performance throughout and
suitable for receiving either FM or
AM signals.

Model "770S" Extra High Fre-
quency receiver, having a range
from 500 Mc/s to 1000 Mc/s. Speci-
ally developed circuitry gives high
performance.

Please write for full Technical Specifications to the Manufacturers

STRATTON & CO. LTD., BIRMINGHAM, 31
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a

finest

S

WHEN THE REPUTATION OF ANY PIECE
OF ELECTRONIC EQUIPMENT CAN REST ENTIRELY

ON A FEW FEET OF SOLDER ...

the finest and most dependable cored solder is
invariably the best. This explains why

Ersin Multicore Solder is the most widely used
cored solder in the U.K. Many overseas electronics

manufacturers insist on Multicore, too, because
extra freight or import charges are easily

outweighed by complete reliability.
Ersin Multicore Solder contains only purest

tin and lead plus five cores of extra -active,
non -corrosive Ersin flux.
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for the The Size 1 Carton contains
approximately 45 ft. of

.. 18 s.w.g. SAVBIT. /1 is also
,..,.. ,..1 supplied in 14 s.w.g. and

.**,--;0 16 s.w.g. Obtainable from
1 !oil 1 radio and electrical stores.
NI or ,.., Ersin Multicore 5 -core

. Solder is also supplied in 4
4t,:ii specifications of Standard

,, Tin/ Lead alloys.
Price 5/- each (subject).

STANDARD TIN/LEAD ALLOYS

Ergo Multicore 5 -core Solder Is
available in the following
standard alloys:
60/40, 50/50, 45/55, 40/60, 30/70,
and 20/80 and in 9 standard gauges
on' lb. and 1 lb. reels.

411S
SavbIt for the
Service Engineer

Approx. 170 ft. of 18 s.w.g.
4--....,..-..-30' SAVBIT is supplied on a 1 lb.

bti ssYs.' reel packed in a carton.
'st;_,.*****,..., :,,i, Price 15/ -each (subject).

74. I

Savbit for Factories
Ersin Multicore Savbit
Type I alloy containing S
Cores of non -corrosive flux
is supplied to factories at
bulk prices on 7 lb. reels.
16 and 18 s.w.g. are the
diameters most suitable for
the majority of soldering
processes. Supplies are also
available on 1 lb. reels.

SPECIAL HIGH AND LOW
MELTING POINT SOLDERS

Comsol (Melting point 296,'C)
P.T. (Melting point 232 C)
L.M.P. (Melting point 179 C)
T.L.C. (Melting point 145 C)

Homo Constructor's 2/6 Pack
Now available containing
alternative specifications:
16 ft. of 18 s.w.g. 60140
alloy or, for soldering

171,s,
printed circuits, 35 ft. of
22 s.w.g. 60140 alloy. Both

k. 7,07 wound on reels
.... .... 216 each (subject).

Bib Wire Stripper
and Cutter

This 3 -in -1 tool strips
insulation without nicking
the wire, cuts wire cleanly
and splits extruded plastic
twin flex. Adjustable to
most wire thicknesse,,
3/6 each (subject).

Bib Tape Accessory.Kit
, Contains everything foAWiting and classilYing tapes: Bib tape/ - p,f splicer and cutter (available separately, 18/6); 6 spare cutters;

i 24 Bib tape reel labels (available separately, 2/6); spool of
4.4.7

4
splicing tape; Bib data card: Complete Kit 2816 (subject).

A free copy of an interesting
itt41".-_ 10, article "How to Edit Tape

-'0 .74s....: Recordings" will be sent you
ifyou will kindly send us a
stamped addressed envelope.
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The finest cored solder in the world

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. BOXMOOR 3636
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